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Sayin Rektoriim, sayin rektor yardimcilarim, sayin genel sekreterim, sayin dekanlarim,
sayin miidiirlerim, kiymetli hocalarim, basinimizin degerli temsilcileri, sevgili 6grenciler ve
cevrimi¢i olarak ekranlari karsisinda bizleri izleyen katilimcilar,

Sivas Cumhuriyet Universitesi Gida Calismalar1 Uygulama ve Arastirma Merkezimiz
tarafindan IKSAD isbirligi ile bu yil ikincisi diizenlenen Uluslararas1 Gida Arastirmalari
Kongresi ICONFOOD’23’e hos geldiniz.

Kongremizin ilkini Gegtigimiz yil Diinya Gida ve Tarim Orgiitii FAO ile “Kimseyi
Geride Birakma” temasiyla ¢evrimigi olarak gergeklestirmistik. Bu yil 16 Ekim Diinya gida
glinii ve 18 ekim global etik gilinii kapsaminda “Ge¢misten Giiniimiize Gida Giivenligi,
Giivencesi ve Etigi” temasiyla Tarim ve Gida Etigi Dernegi’nin katilimiyla yiizyiize ve
cevrimici hibrit gerceklestirecegiz.

Birlesmis Milletler Gida ve Tarim Orgiitii'niin kurulus tarihi olan 16 Ekim, Diinya Gida
Giinii olarak 1945 yilindan beri tiim diinyada kutlanmaktadir. Diinya Gida Giinii etkinliklerinde,
insanligin varolusundan giiniimiize kadar degerini ve 6nemini kaybetmeyen ve yasam i¢in
temel olan gidanin iiretimi, tiiketimi ve gida giivencesine iliskin konular giindeme tasinarak
kiiresel anlamda biiyilik 6nem arz eden aclik ve aglikla miicadeleye dikkat c¢ekilmeye
calisilmaktadir.

20. yy 1 sorunu olan tarladan sofraya gida giivenliginin saglanabilmesi, hem tireticinin
hem de tiiketicilerin sorumlulugunda ¢o6ziim arayislari devam ederken, 6nemi giin gectikge
artan, 21.yy temel kaygilar1 arasina giren ve gidanin dengesiz dagilimi sonucu ortaya ¢ikan
aclik ve gida etigi tiim insanligin sorumlulugundadir. Bizler giivenli gidanin, etik ilkelere uygun
sekilde tretilmesi, tasinmasi, depolanmasi ve herkese saglikli bir sekilde ulasilabilmesini her
y1l daha yiiksek sesle vurgulamaliy1z.

Gida Caligmalarn1 Uygulama ve Arastirma Merkezi olarak Rektorligiimiiziin
destekleriyle, bugiine kadar ¢esitli panel, sdylesi, kongre, arastirma, atolye gibi bir¢ok bilimsel
etkinlikler gerceklestirdik. Bugiin de, geleneksellestirmeyi planladigimiz ve 24 iilkeden
250’den fazla bildiri ile yogun katilimli ICONFOOD kongremizde siz kiymetli hocalarimizla
bir araya gelmekten mutluluk duyuyoruz.

Kongremizin gerceklesmesinde desteklerini esirgemeyen basta sayin Rektoriimiiz ve
kongremiz onursal baskani Prof. Dr. Alim yildiz hocamiza, Rektor yardimcimiz Prof. Dr.
Hakan yekbas hocamiza, genel sekreterligimize ve rektorliigiimiize, Tarim ve Gida Etigi
Dernegi baskan1 ve lisans diplomamda imzas1 bulunan dénemin Ankara Universitesi rektorii
sayi Prof. Dr. Cemal Talug hocama ve dernek yonetimine, 6grenciligimizde bizlere gida giinii
farkindaligi kazandiran donemin gida miihendisleri odasi baskani sevgili Petek Ataman’a,
caligmalarim1 yakindan takip ettigimiz ve davetimize bizleri kirmayarak icap eden Sivas
disindan gelen kiymetli hocalarimiza ve tiim misafirlerimize, Gida c¢aligmalar1 uygulama ve
arastirma merkezimiz miidiirii Prof. Dr. Ozlem Pelin Can hocam ve kongre diizenleme kurulu
adina sonsuz tesekkiirlerimizi sunarim. Verimli bir kongre olmasini umarak, ag¢ligin son
buldugu, herkesin saglikli gidaya ulasabildigi baris dolu giinler dilerim.

Assoc. Prof. Dr. Emre HASTAOGLU



Insanin diinya iizerindeki seriiveni ile ilgili veriler kaynaklara gore farklilik arz etse de
Homo sapiens’in yaklasik 200000 yil 6nce Afrika’dan cikip diinyaya yayildigi yaygin bir
goriistiir. Bu siiregte ¢ogunlukla avci-toplayict olarak gidasim tedarik eden insan igcin MO
yaklasik 8500 yillarinda yerlesik hayata gegisi doniim noktas1 olmustur. Insanin yerlesik hayata
gegmesinde saglam bir protein kaynagi ihtiyaci hep temel motivasyon kaynagidir. Diinya
tizerinde 3 farkli bolgede 3 {irliniin yetistirilmesi ve yaygin tiiketimi s6z konusu olmustur. Bu
tiriinler, Ortadogu i¢in bugday, Amerika Kitas1 i¢in misir ve Uzakdogu i¢in piringtir. Daha sonra
hayvanlarin evcillestirilmesi siirecinde insan kendi yararini 6nde tutmus, evcillestirdigi
hayvanlarin yasam alanlarim1 kisitlarken, evcillestirmeye konu olan hayvanlarin besin
igeriklerinin yiikseltecek tedbirler uygulamistir. Tarihin ¢esitli donemlerinde kitlik biiyiik ¢apli
Oliimlere goclere ve devaminda sosyal doniisiimlere yol agmistir. Toplumlar birbirlerini
tanimlarken sectikleri gidalar tizerinden hareket etmislerdir.

10. yiizyildan sonra baslayan tarim devrimi, hem gida arzinda 6nemli artislar sagladi
hem de gidalarin besin degerinde iyilesme sagladi. Sonug, her zamankinden daha iyi beslenen
ve daha enerjik, biiyiiyen bir niifustu. Insanlar daha saldirgan hale geldi ve yeni topraklar isgal
etmeye istekli hale geldiler. Dogu'nun baharatlarinin Avrupa'ya taginmaya baslamasi kiiltiirel
doniisiimii de etkiledi. Avrupalilar yeni baharatlar bulma umuduyla yeni Diinya'y1 kesfettiler.
Artik el degmemis topraklarin biiyiik kismi ilk kez islenmeye baslandi. Insanlar yasal veya
yasadis1 olarak tarlalari isgal ettiler ve bu da radikal sosyal diizenlemelere yol agti.

Columbus Amerika'y1 kesfetti, Vasco da Gama da Hindistan'a deniz yolunu act1. Yeni
Diinya'dan patates, domates, hindi gibi yeni iirlinler getirildi. Denizciler ve karada seyahat
edenlerin kendilerine 6zel gidalara ihtiyaglari olmus, bu ihtiyaglar konserveleme ve kurutma
teknolojilerinin gelismesine yol a¢mustir. Besin zinciri igleme teknolojileri ve tasima
yontemleriyle genisletilmeye baslandi.

Modern insanlarin sorunu asir1 yemek gibi gortiniiyor. Yiiksek protein, karbonhidrat ve
yag igeren kalorili gidalar, topyekiin savaslar ve kitliklar nedeniyle ¢caglar boyunca en ¢ok talep
edilen iiriinler olmustur. Giiniimiiziin trendi glinlik beslenmedeki kalorili igerikleri miimkiin
oldugunca azaltmaktir. Diyet lifi bir zamanlar “ise yaramaz” olarak nitelendirilirken, artik
diyetisyenlerin ve diyet yapanlarin kahramani haline geldi. Bazi gidalar basli basina ilacin ta
kendisi olarak adlandirilmaya baglandi

Gegmigimizi sekillendiren gidalar kaginilmaz olarak gelecegimize de etki edecektir.
Gida teknolojisindeki gelismeler sayesinde gidalarin iiretim sekillerinde gelismeler saglandigi
gibi bundan sonraki siireclerde de bu durum artarak devam edecektir. Kisisel bazli beslenme
ihtiyac1 ve gereksinimi yadsinamaz bir gercektir. Gida teknolojisindeki gelismeler bu
gereksinimi kargilayacak yollar agmakta umut vaat eder veriler sunmaktadir. Tarimsal liretim
ve gida arzinda bir zamanlar tarimda yagsanan yesil devrime benzer gelismeler saglanmazsa
artan diinya niifusunu beslemek olanaksiz hale gelecektir.

Prof. Dr. Mustafa Cam
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-Opening Ceremony-
Date: 16.10.2023
Time (Ankara): 10:00-10:30

In-person Venue: Sivas Cumhuriyet Universitesi 4 Eylil Kiltir Merkezi
Online: http://youtube.com /onlineseminer

Assoc. Prof. Dr. Emre HASTAOGLU
Sivas Cumhuriyet University
PRESIDENT OF THE CONGRESS
Prof. Dr. Cemal TALUG

Ankara University
HEAD OF TARGET ASSOCIATION

Prof. Dr. Alim YILDIZ
Rector of Sivas Cumhuriyet University
HONORARY PRESIDENT OF THE CONGRESS
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-Panel Session:1 -

“Gegmisten Ginimize Gidalar”
Date: 16.10.2023
Time (Ankara): 10.45-11.30
Moderator: Prof. Dr. Ozlem Pelin CAN

In-person Venue: Sivas Cumhuriyet Universitesi 4 Eylil Kiltir Merkezi
Online: http://youtube.com/onlineseminer

Prof. Dr. Mikerrem KAYA
“Fermente Et Urinleri”

Prof. Dr. Mustafa CAM
“Tarih Boyunca Gidalarin Toplumlar Uzerine Etkileri”

Dr. Mete CEVIK
“Helal Gida Dinu Bugini Yarini”

-Panel Session:2-

“Tarim ve Gida Etigi”
Date: 16.10.2023
Time (Ankara): 13.30-14.15
Moderator: Assoc. Prof. Dr. Meryem GOKSEL SARAC

In-person Venue: Sivas Cumhuriyet Universitesi 4 Eylil Kiltir Merkezi
Online: http://youtube.com /onlineseminer

Prof. Dr. Cemal TALUG
“Tarimve Gida Etigi”

Prof. Dr. Neyyire Yasemin YALIM
“Arastirma Etiginin Temel ilkelerl Baglaminda Tarim ve Gida Arastirmalar”

R. Petek ATAMAN
“Gida Arastirmalarinda Kiml Etik Sorun Alanlan”
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16.10.2023 | SESSION-1
Ankara Local Time: 14:30-15:20

In-person Venue: Sivas Cumhuriyet Universitesi 4 Eylil Kiltir Merkezi
Online: http://youtube.com/onlineseminer

HEAD OF SESSION: Ibrahim Tugkan $eker
TOPIC TITLE AUTHORS | AFFILIATION
EFFECTS OF DIFFERENT FAT LEVEL AND
Mehtap ARSLAN
COOKING TIMES ON THE Zeynep Feyza YILMAZ ORAL

FORMATION OF CARBOXYMETHYL- o ABAN Atatirk University, Tirkiye
LYSINE IN HEAT-TREATED CHICKEN M..l‘(’:'r’:em CAYA
SUCUK v
EINKORN WHEAT (Triticum ; Sivas Bilim ve Teknoloji
monococcum) IN TERMS OF QUALITY Asuman KAPLAN EVLICE University, Torkiye
DETERMINATION OF TURKEY'S . . L
GEOGRAPHICAL INDICATION FOOD E$ef°::;g$§u Sivas C”mf;‘.’.”ky.ef University,
PRODUCT MAP mre vridye

FOOD WASTE: BIOGAS and/ Meltem Sarioalu Cebeci Sivas Cumhuriyet University,
FERTILIZER PRODUCTION eltem Sarioglu .ebe Sivas, Torkiye




24 INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

16.10.2023 | SESSION-2

Ankara Local Time: 15:30-16:20

In-person Venue: Sivas Cumhuriyet Universitesi 4 Eylil Kiltir Merkezi
Online: http://youtube.com/onlineseminer

TOPIC TITLE
SPIRULINA AS A NEW GENERATION
FUNCTIONAL FOOD AND ITS ANTI-
OBESITY ACTIVITY

HEAD OF SESSION: Ayse Burcu Aktas

AUTHORS

Mehmet CAVDAR

| AFFILIATION

Sivas Cumhuriyet University,
Turkiye

THE EFFECT OF DIFFERENT OLIVE

VARIETIES ON SOME CHEMICAL

PROPERTIES OF COLD-PRESSED
VIRGIN OLIVE OILS

Aleyna Oner Poyraz
Ayse Burcu Aktas

Sivas Cumhuriyet University,
Turkiye

THE EFFECT OF DIFFERENT DRYING
METHODS ON SOME CHEMICAL
PROPERTIES OF COLD-PRESSED

GOLDEN SESAME OILS

Busra Vural
Ayse Burcu Aktas

Sivas Cumhuriyet University,
Turkiye

CLASS DIFFERENCES AND THE ROLE
OF MEDIA IN ACCESS TO ORGANIC
FOOD

Ayse Betiil TANRIVERDI

Sivas Cumhuriyet University,
Turkiye

EDITING THE GENETIC STRUCTURE OF
FOOD USING CRISPR TECHNOLOGY

Esra BULUT ATALAY

Sivas Cumhuriyet University,
Turkiye
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16.10.2023 | SESSION-3
Ankara Local Time: 16:30-17:20

In-person Venue: Sivas Cumhuriyet Universitesi 4 Eylil Kiltir Merkezi
Online: http://youtube.com/onlineseminer

HEAD OF SESSION: Hatice Aybike KARAOGLAN

TOPIC TITLE AUTHORS | AFFILIATION
THE ASSESSMENT OF MICROBIAL A’:;'I*es';R&'&?ﬁg:‘°i‘;ﬁ;ﬁq
LOAD AND COMPOSITION OF Cigdem Dogruer Y o Ve ’
MAJOR ELEMENTS OF COMMERCIALLY | Hatice Aybike KARAOGLAN Sivas Comhon ef Universit
AVAILABLE RED BEETROOT JUICES TUrkYiye Ve
MICROWAVE PLANAR SENSOR TO
EXTRACT THE CHARACTERISTIC Turgut Ozturk Karabik University, Tirkiye

PROPERTIES OF FOOD
DETERMINING THE IDEAL

ULTRASOUND POWER LEVEL AND HMerf’zgRsT:g‘N Bolu Abant Izzet Baysal
DURATION IN ‘AYRAN’ PRODUCTION ayr - University, Turkiye

ANALYSIS OF THE CONSUMPTION

HABITS OF PROBIOTIC PRODUCTS Tuba Tekin Sives Comhurivet Universit

AMONG INDIVIDUALS AFFLICTED Nurcan Baglam oo 7
WITH VARIOUS GASTROINTESTINAL Emine Dinger 7

DISORDERS OR SYMPTOMS
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Kongremizde Yazim Kurallarina uygun génderilmis ve bilim kurulundan gegen bildiriler igin online (video konferans
sistemi Uzerinden) sunum imkani saglanmistir.

Online sunum yapabilmek icin hitps://zoom.us/join sitesi Uzerinden giris yaparak “Meeting ID or Personal Link
Name” yerine ID numarasini girerek oturuma katilabilirsiniz.

Zoom uygulamasi Ucretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamasi kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC’lerde galisiyor.

Her oturumdaki sunucular, sunum saatinden 15 dk 8ncesinde oturuma baglanmis olmalari gerekmektedir.

Tim kongre katihmalari canh baglanarak tim oturumlari dinleyebilir.

Moderatdr — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler- TEKNiK BiLGILER
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Bilgisayarinizda mikrofon olduguna ve ¢alisigina emin olun.

Zoom'da ekran paylasma &zelligine kullanabilmelisiniz.

Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdu§umuz oturuma ait ID numarasi
goénderilecektir.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak génderilecektir

Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacakhr

IMPORTANT, PLEASE READ CAREFULLY
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To be able to attend a meeting online, login via hitps://zoom.us/join site, enter ID “Meeting ID or Personal Link
Name” and solidify the session.

The Zoom application is free and no need to create an account.

The Zoom application can be used without registration.

The application works on tablets, phones and PCs.

The participant must be connected to the session 15 minutes before the presentation time.

All congress participants can connect live and listen to all sessions.

Moderator is responsible for the presentation and scientific discussion (question-answer) section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION
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Make sure your computer has a microphone and is working.

You should be able to use screen sharing feature in Zoom.

Attendance certificates will be sent to you as pdf at the end of the congress.

Requests such as change of place and time will not be taken into consideration in the congress program.

Before you login to Zoom please indicate your name_surname and HALL number,

exp. Hall-1, Awais Khan
Meeting Id: 862 1528 3413

Passcode: 161616

PARTICIPANT COUNTRIES (24):

Turkiye, Vietnam, Nigeriq, Indiq, Iran, Italy, France, Spain, Algeria, Morocco,
Pakistan, Russia, Indonesia, Greece, Bénin, South Africa, Sudan, Saudi Arabiaq,
Serbia, Kosova, Bangladesh, Sudan, Kyrgyzstan, Kazakhstan,



INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-1 | HALL-1

Ankara Local Time: 10:00-12.00

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Assoc. Prof. Dr. Muge HENDEK ERTOP

ON QUALITY PROPERTIES OF
CEREALS AND LEGUMES

TOPIC TITLE AUTHORS \ AFFILIATION
OPTIMIZATION OF ULTRASOUND- . o L
EXTRACTION CONDITIONS FROM Ankara, Tiirkiye ’

SOUR CHERRY POMACE ’
EFFECT OF LOCATION ON
PHENOLIC COMPOUNDS AND ﬁiii:ﬂé& Selcuk University, Konya,
FATTY ACID COMPOSITION OF Mehmet Musa OZCAN Turkey
COFFEE BEANS
Adiyaman University,
Talip SAHIN Uluﬁj:gya?lli?/rel}'sril;;klgylfrsa
NANOCAPSULATION: A NEW Ash Gul ACAR Tiirkiye ’ ’
TREND IN FOOD ENGINEERING Omer KILIC Marmara University
Zeki SEVEROGLU oo
I[stanbul, Tiirkiye
Manas University, Kirgizistan
Adiyaman University,
Adiyaman, Tiirkiye
Asli Giil ACAR Uludag University, Bursa,
ESSENTIAL OILS AND THEIR USE IN Talip SAHIN Tiirkiye
THE FOOD INDUSTRY Omer KILIC Marmara University,
Zeki SEVEROGLU Istanbul, Tiirkiye
Manas University,
KIRGIZISTAN
A GENERAL APPROACH TO Zihal ALKAY Necmettin Erbakan
STARCH-PHENOLIC COMPOUNDS Yunus Emre TUNCIL University, Konya, Tiirkiye
INTERACTIONS ' '
NIXTAMALIZATION (ALKALINE
COOKING): ALTERNATIVE
TECHNOLOGIES FOR THE Miige HENDEK ERTOP Kastamonu Universitiy,
PRODUCTION AND THEIR EFFECT Melike CAM Kastamonu, Tiirkiye




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-1 | HALL-2

Ankara Local Time: 10:00-12.00

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Assoc. Prof. Dr. Ahmed MENEVSEOGLU

EDIBLE OILS

TOPIC TITLE AUTHORS | AFFILIATION
UTILIZATION OF MULBERRY LEAF | Tekmile CANKURTARAN Necmettin Erbakan
POWDER IN GLUTEN-FREE AND KOMURCU Univercity, Komom, Torkive
REGULAR NOODLE PRODUCTION Nermin BILGICLI y, vonya, ye.
UTILIZATION VEGETABLE POWDER | Tekmile CANKURTARAN Necmettin Erbakan
IN CRACKER PRODUCTION KOMURCU University, Konya, Tiirkiye.
USE OF DEEP EUTECTIC SOLVENTS Beyza KABA Ondokuz Mayis University,
IN THE EXTRACTION OF o OCA Tookire
BETALAINES y y
USE OF GLYCEROL AS A .
BIOSOLVENT IN OBTAINING ?leky zang Ondokuz %’Iar}l’{‘ls University,
BETALAIN FROM RED BEET PEELS ay urkiye
EVALUATION OF PORTABLE FT-NIR Agri Ibrahim Cecen
SPECTROMETER COMBINED WITH Ahmed MENEVSEOGLU University, Agri, Tiirkiye
CHEMOMETRICS TO DETECT SOY Muhammed Ali DOGAN Canakkale Onsekiz Mart
FLOUR ADULTERATION IN RICE uhamme Unf‘veisita eIS asria %I‘ﬁr;il(i .
VEGETABLE PROTEINS USED IN (;?gfigrrﬁslgl%gfu Afyon Kocatepe University,
FOOD PRODUCTION Senem GUNER Afyonkarahisar, Tiirkiye.
FACILITIES OF UTILIZING 3 Cigdem ASCIOGLU .
DIMENSIONAL (3D) PRINTERS IN Senem GUNER Az;f:ni‘;‘;ztheigzrugs’r‘zsiy'
FOOD PROCESSES Mehmet KILING ’ ye.
VELVET (TINCA TINCA L., 1758) A ]
RESEARCH ON THE DEVELOPMENT {Unalcan KUTAL Uﬁ?&ig?tg;rf/‘glgtzﬂ
OF FISH USING MOLECULAR ibrahim Tugkan SEKER Tirlive ya,
GASTRONOMY TECHNIQUES y
USE OF RAMAN SPECTROSCOPY IN Afvon Kocatene Universit
DETERMINING THE QUALITY OF Tugba DEDEBAS Y P Y

Afyonkarahisar, Tiirkiye




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-1 | HALL-3

Ankara Local Time: 10:00-12:00
Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Prof. Dr. Ulker Asli GULER

TOPIC TITLE AUTHORS | AFFILIATION
EFFECT OF ULTRASOUND-
ASSISTED EXTRACTION ON o .
THE BIOACCESSIBILITY OF ]I;rflrer; gf‘lx; Trakya U’}‘L’fﬂi‘ty' Edirne,
BIOACTIVE COMPONENTS IN y
BLACKTHORN
T[I}ILETE;{GAGSI(‘)ES;]():.ATI;E]:ESAYFV];EH Hiimeyra ({]etin-Babaoglu Selcuk University, Konya,
BROAD BEAN AQUAFABA Rabia Topuz Turkey
EFFECT OF DIFFERENT Vildan EYiZ
PROTEIN NANOFIBRILS ON ismail TONTUL Necmettin Erbakan University,
THE THERMAL STABILITY OF ol TURKER Konya, Turkey
HIBISCUS ANTHOCYANINS
Giresun University, Giresun,
LASER TECHNOLOGY IN FOOD Ugur BAYRAM Tiirkiye.
PROCESSING ilkay KOCA Ondokuz Mayis University,
Samsun, Tiirkiye.
SEPARATION OF BIOACTIVE
COMPOUNDS USING Merve AYDIN . .
ULTRAFILTRATION FROM ismail TONTUL Necmettin Erbakan University,
POMEGRANATE BY-PRODUCT Selman TURKER Konya, Tiirkiye
EXTRACTS
COLLAGEN EXTRACTION .
FROM INDUSTRIAL FOOD Aybike KAMILOGLU Bayburt Ur}‘.‘.’e]:.s"ty' Bayburt,
WASTE urklye
UTILIZATION OF MAGNETIC
MATERIALS FOR THE .. Sivas Cumhuriyet University,
REMOVAL AND DEGRADATION Ulker Ash Giiler Sivas, Tirkiye ’
OF MICROPLASTICS FROM ’
AQUATIC ENVIRONMENTS




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-1 | HALL-4

Ankara Local Time: 10:00-12.00

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Rajeev Arora

TOPIC TITLE AUTHORS AFFILIATION
SUSTAINABLE VALORIZATION Sahil Chaudhary, Barinderjit I. K. Gujral Punjab Technical
STRATEGIES FOR GRAPEFRUIT Sing}; University, Kapurthala,

(CITRUS x PARADISI) PEELS Punjab 144603, India
WASTE VALORIZATION OF POMELO | Simple Sharma, Barinderjit | - K Gural Punjab Technical
FRUIT Singh Un1v§r31ty, Kapurtha.la,
Punjab 144603, India
SUSTAINABLE UTILIZATION OF Principal, Krishna Institute
RICE HUSK ASH UTILIZATION FROM Rajeev Arora of Polytechnic, Bijnor, U.P.,
EDIBLE OIL REFINERY India
Sakthi Bhuvaneshwaran S
POWER COGENERATION FROM ﬁ?tf&z;hﬁzi‘r’;? ISD Annamalai University, Tamil
BAGASSE IN THE SUGAR INDUSTRY Mohammed Asharudeen H M Nadu, India
Balachandar K

APPLICATIONS OF MULTI- AKANDE Sikirulai Abolaji, Federal University of
OBJECTIVE OPTIMIZATION MUSA Innocent Ojeba, Technology, Minna
TECHNIQUES IN FOOD ABDULRAHIM Al-Musbahu, The Chinese Ur;iversity of
PRODUCTION AND AUDU James Khadeejah, Hone Kon
BIOTECHNOLOGY: A REVIEW TIAMIYU Abd'gafar Tunde & &

AFLATOXIN CONTAMINATION IN
FOOD CROPS: A GLOBAL

Zahra Rezapour, Mahnoosh

Islamic Azad University,

NEPHROPATHY IN DIABETIC RATS

CHALLENGE FOR FOOD SAFETY Yaftian Tehran, Iran
AND HUMAN HEALTH
VIRGIN COCONUT OIL SOLUBILISED ,
CURCUMIN PROTECTS Pooja Rasal, Gaurav Kasar SNJB'S SSDJ College of

Pharmacy, India

AN INSIGHT INTO ANTIOXIDANTS:
THEIR CLASSIFICATION AND
MECHANISM

Adan Naeem, Syed
Makhdoom Hussain, Danish
Riaz, Zubair-ul-Hassan
Arsalan, Adnan Khalid,
Muhammad Faisal, Zeeshan
Yousaf and Eman Naeem

Government College
University, Faisalabad,
Pakistan




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-1 | HALL-5

Ankara Local Time: 10:00-12:00
Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Cristina ALAMPRESE

TOPIC TITLE AUTHORS AFFILIATION
NIR SPECTROSCOPY AS A TOOL TO
FOSTER THE LIPID SECTOR Cristina ALAMPRESE University of Milan, Italy
SUSTAINABILITY
ISOLATION AND ANTIMICROBIAL
FROPERTS OEPACTEROEINITON | pgupyoun, | wsrastetnmens
Abdulkareem, T. O. Nigeria

FROM LOCALLY FERMNETED MILK
(NONO)

TRANSGENIC FOODS: BENEFITS, Nker?lgﬁl:g;luogg%e;;nye Federal Polytechnic, Oko,
SAFETY AND ETHICALLY CONCERN Chri;tiana Anambra State, Nigeria.
CALCIUM FROM FISH BONE Lwu Hong Phic, Phan Thi Nha Trang University
BYPRODUCT- FORTIFIED BREAD Thanh Hién, D6 Thi Thanh Vietnam ’
PRODUCT Thuy, Pang Thi Té Uyén
SHELF-LIFE EXTENSION OF READY-
TO-EAT FISH FINGER KEBAB BY Fatemeh Koushki, Mohsen Islamic Azad University,
BIOACTIVE COMPOUNDS OF Mokhtarian Roudehen, Iran
SAFFRON PETAL

Cocoa Research Institute of
Nigeria Ibadan, Oyo State.
Kwara State University,

CONSTRAINTS TO ADOPTION OF
EXPORT STANDARD PRACTICES Abdul-karim, L. F., Subair, S.

(ESP) AMONG COFFEE-BASED K., Yusuf, O.]., Adefalu, L. L. Malete
FARMERS IN KOGI STATE, NIGERIA . . . .
University of Ilorin, Ilorin.
ULTRASONIC OSMOTIC Mohsen Mokhtarian, Islamic Azad University
DEHYDRATION PROPERTIES OF Fatemeh Koushki, Sheyda Roudhen. Iran ’
COURGETTE Tavakoli ’

STUDYING THE POSSIBILITY OF A
BENEFICIAL DRINK CONTAINING
NANOPARTICLES OF VITAMIN D
PARTICLES OF GREEN TEA Mohsen Mokhtarian, Sheyda Islamic Azad University,
EXTRACT ENCAPSULATED IN THE Tavakoli Roudhen, Iran
STRUCTURE OF CHITOSOME TO
DEAL WITH THE WIDESPREAD
DISEASE OF COVID-19




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-1 | HALL-6

Ankara Local Time: 10:00-12.00

Meeting Id: 862 1528 3413 / Passcode: 161616

TOPIC TITLE
NEMATICIDAL ACTIVITY OF
PREPARED AQUEOUS LEAVES
EXTRACT OF COFFEE SENNA
(SENNA OCCIDENTALISL.) ON
ROOT KNOT NEMATODES
INFECTING IRRIGATED TOMATOES
GROWN IN JAHUN JIGAWA STATE,
NIGERIA

AUTHORS

Fahad Alkasim, Ahmad
Shehu Kutama, Ibrahim Isah
Dangora, Mohammed Isah
Auyo, Abdulrazak
Mohammad Hussein,
Ibrahim Danazzumi Abdul

HEAD OF SESSION: Hassan Abdulmumini

AFFILIATION

Federal University Dutse
Sule Lamido University Kafin
Hausa

NUTRITIONAL ANALYSIS OF FRESH
BANANA FRUITS (MUSA SPP.)
GROWN IN SOUTH TUNISIA

Mouna Jeridi, Sazada
Siddiqui, Ayesha Siddiqua,
Dalia Abdel Moneim, Ekhlas
Ali Morfeine Aika, Fatma
Zahrani, Manar Essenidi And
Ali Ferchichi

EXOGENOUS TAURINE
CIRCUMVENTED PHYTOTOXIC
EFFECTS OF CHROMIUM TOXICITY
IN CHICKPEA

Muhammad Arslan Ashraf,
Rizwan Rasheed

Government College
University Faisalabad

ENHANCING AVICELASE
PRODUCTION: A DUAL APPROACH

Thenmozhi. M, Prakruthi B.P,

Vels Institute of Science,
Technology & Advanced

(CITRUS SINENSIS) IN IPATA
MARKET, ILORIN, NIGERIA

OF SHAKE FLASK AND FERMENTOR J. Vardhana _ _
CULTURES BY BACILLUS SP. Studies (VISTAS), India
IDENTIFICATION AND
PATHOGENICITY DETERMINATION
OF FUNGI RESPONSIBLE FOR A dgﬁizblzsi?zlgﬁﬁﬁgg\m Kwara State University,
SPOILAGE IN STORED ORANGES y : ’ Nigeria
Bale Muritala ISSA

GENOTOXIC AND CYTOTOXIC
EFFECT OF ARSENIC ON VIGNA
RADIATA (L.) R. WILCZEK, MUNG

Kanti Sinha, Dr. Mehzabin
Rehman

University of Science and
Technology, Meghalaya,

INFLUENCE BY VARIETIES

BEAN India
THE BIOAVAILABILITY OF CALCIUM “ . . . :
FROM FISH BONE BYPRODUCT- Luwu Héng P)}(llllléc;lTrLro'ng Thi Nha Tr\z;?i:l];rilversny,
FORTIFIED BREAD PRODUCT
GROWTH AND YIELD OF TOMATO Federal Polvtechnic Bali
(LYCOPERSICON ESCULENTUM) AS Hassan Abdulmumini yt ’

Nigeria




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-2 | HALL-1

Ankara Local Time: 12:30-14.30

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Asst. Prof. Dr. Nazife Yilmaz

TOPIC TITLE AUTHORS \ AFFILIATION
THE IMPACT OF CONSUMERS'
HEALTH ANXIETY ON THE . . . .
CONSUMPTION OF ORGANIC FOOD S].Bn“erglllﬁ\}[]kz A“karli‘nl\ﬁ:‘:;p;l..gé’.“;ersny'
AND THEIR NUTRITIONAL ! , TUrKlyY
BEHAVIORS
ORGANIC FOODS AND HEALTH Hilal Toklu BALOGLU Erciyes University, Tlrkiye
POPULAR DIETS Hilal Toklu BALOGLU Erciyes University, Tlrkiye
WASTES IN MASS FEEDING
SYSTEMS AND THEIR NEGATIVE . Kapadokya University,
EFFECTS ON ENVIRONMENTAL Siikran YASAR Nevsehir, Tiirkiye
SUSTAINABILITY
A RESEARCH ON EXAMINING THE Miesser KORKMAZ Canakkale Onsekiz Mart
ACCESSIBILITY OF GLUTEN-FREE Serdar SUNNETCIOGLU University, Canakkale
FOODS FOR PEOPLE ON A GLUTEN- Eda ARSLANER Tl'l'};ki o ’
FREE DIET y
BACTERIOPHAGES AND Nazife YILMAZ Erzincan Binali Yildirim
INDUSTRIAL USAGE AREAS University, Erzincan, Tiirkiye
EFFECTS OF EDIBLE MEDICINAL Mihrican KACAR Erzincan Binali Yildirim
MUSHROOMS ON DEPRESSION Nazife YILMAZ University, Erzincan, Tiirkiye




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-2 | HALL-2

Ankara Local Time: 12:30-74:30
Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Prof. Dr. Songil CAKMAKCI

TOPIC TITLE AUTHORS | AFFILIATION
COOKBANG: THE EFFECTS OF FOOD Amasya University, Amasya
PREPARATION VIDEOS ON Duygu BASKAYA SEZER Tarkiye ’
GASTRONOMY
DEVELOPMENT OF VEGAN Kiibra TOPALOGLU GUNAN
MAYONNAISE USING DIFFERENT Tugge BOGA Maltepe University, Tiirkiye
LEGUME AQUFABAS Seda CAKMAK KAVSARA
Ikbal Ertugrul DIKEC

COMPARISON OF DIGESTIBILITY
AND SOME PHYSICAL, TEXTURAL
AND SENSORY PROPERTIES OF

CONVECTION AND MICROWAVE Duygu Baskaya SEZER Amasya Ur%‘.‘.’el:“ty' Amasya,
ASSISTED DRIED PROTEIN urkiye
POWDER FORTIFIED GRANOLA
BARS
THE LEVELS OF FOOD AND .
BEVERAGE SERVICES HIGH SCHOOL Elﬁ;‘;ﬁ&%ﬁﬁ“ Van Yiiziinci Y1l University,
STUDENTS TO READ FOOD LABELS
LATEST EVALUATIONS ON
ERZINCAN TULUM CHEESE AND Atatiirk University, Erzurum
SECTIONS FROM ITS TRADITIONAL Songiil CAKMAKCI Tirkiye ’
- ORIGINAL PRODUCTION IN THE
PLATEAUS
AN EMERGING FOOD / FOOD ) o
INGREDIENT: OLEASTER Songiil CAKMAKCI Atatiirk University, Erzurum,
1 Tiirkiye
(Elaeagnus angustifolia L.)
EFFECT OF ULTRASOUND
APPLICATION ON THE AUTO- M Istinye University, Istanbul,
AGGREGATION PERCENTAGE OF S. Hamza GOKTAS ¢ Tﬁrkiy}e’

cerevisiae and S. Boulardii
THE EFFECT OF REDUCING SUGAR
CONTENT AND USING MAPLE AND Damla Duran Bolu Abant izzet Baysal

AGAVE SYRUPS ON SOME Hayri Coskun University, Bolu, Tiirkiye
PROPERTIES OF ICE CREAM




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-2 | HALL-3

Ankara Local Time: 12:30-14.30

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Assoc. Prof. Dr. Nene Meltem KEKLIK

TOPIC TITLE
A LOCAL PRODUCT: MARAS BUN

AUTHORS
Makbule ALDIOGLU
Nene Meltem KEKLIK

| AFFILIATION
Sivas Cumhuriyet University,
Sivas, Tiirkiye

THE PHYSICAL AND SENSORY
CHARACTERISTICS OF COOKIES
ENRICHED WITH BUCKWHEAT

MILLING BY-PRODUCTS

Elif YAVER
Asuman KAN
Ahmet GUNES

THE EFFECT OF USAGE EGG
POWDER AND PREGELATINIZED
FLOUR ON NOODLE QUALITY
CHARACTERISTICS OF TURKISH
NOODLES (ERISTE)

Zeynep TUGCE AKDAG
Sultan ARSLAN TONTUL

Selcuk University, Konya,
Turkiye

INVESTIGATION OF
MICROBIOLOGICAL AND SENSORY

{hsan Bakirci

Atatiirk University, Erzurum,

PROPERTIES OF YOGURTS Murat Emre Terzioglu Tirkive
FORTIFIED WITH KIWI AND ibrahim Akkaya urkty
BANANA
BENEFITS OF BLACK CUMIN FOR OE%‘;LUDR(]))(?XS L Mehmet Akif Ersoy
PUBLIC HEALTH Soner TUTUN University, Tiirkiye
THE USE OF CANNABIS WHICH IS A Soner BESCANLAR Yozgat Bozok University,

FUNCTIONAL PRODUCT, IN BAKERY
PRODUCTS

Alparslan Mustafa TUNCER

Yozgat, Tiirkiye

INVESTIGATION OF LOCAL FOODS
WITHIN THE SCOPE OF
GASTRONOMY TOURISM: GULUKLU
(HULUKLU) SOUP

Alparslan Mustafa TUNCER
Soner BESCANLAR

Yozgat Bozok University,
Yozgat, Tiirkiye

INVESTIGATION OF THE FOOD
SAFETY AWARENESS OF THE
EMPLOYEE IN THE FOOD
PRODUCTION DEPARTMENT

Uzeyir Karaduman
Tugce Ceyhan
Meral Yildirim-Yalgin

Istanbul Aydin University,
Istanbul, Tiirkiye

SUSTAINABLE FOOD SUPPLY IN
DISASTERS

Emre HASTOGLU
Sefahat TASCI

Sivas Cumhuriyet University,
Sivas, Tiirkiye




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-2 | HALL-4

Ankara Local Time: 12:30-14.30

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Dr. Thomas O. Daniel

TOPIC TITLE
SYNTHESIS AND CHARACTERIZATION
OF CALCIUM AND TIN CO-DOPED
BARIUM TITANATE
(Ba0.91Ca0.09Sn0.01Ti0.9903)
CERAMIC USING SOLID STATE
SYNTHESIS FOR ENERGY STORAGE
APPLICATION IN CERAMIC CAPACITOR

AUTHORS

Dr. Thomas O. Daniel, Ms.
Loveth C. Okafor

AFFILIATION

Alex Ekwueme Federal
University Ndufu-Alike, Nigeria
University of Mauritius,
Mauritius

THE ORIGION OF BIOTOPONYMS AND
ITS IMPACT TO THE SCIENTIFIC
BRANCHES

Seitova Zhanat Adilbekovna
Kadyrova Gulnur
Makhsatkhankyzy

S.Seifullin Kazakh
AgroTechnical Research
University, Astana, Kazakhstan

EFFECT OF ARSENIC STRESS ON MUNG
BEAN (VIGNA RADIATA (L) R.
WILCZEK) BASED ON VARIOUS
MORPHO-PHYSIOLOGICAL
PARAMETERS AND ANTIOXIDANT
DEFENSE MECHANISM

Mriganka Shekhar Kashyap,
Bhairab Hazarika, Mehzabin
Rehman

University Of Science And
Technology, India

EFFECTS OF DETERGENT ON
PHYTOCHEMICAL AND NUTRITIONAL
COMPOSITION OF MELON SEED
(CUCUMEROPSIS MANNII)

Ubana, M.A,, Lawal, A.H,,
Abdulrahman, B., Zaruwa, M.Z.,
Muhammad, B.Y., Bamidele,
T.O., Abdullahi, M.H., Abdullahi,
H.S.

Nasarawa State University,
Keffi, Nigeria

ISOLATION AND ANTIMICROBIAL
PROPERTY OF BACTERIOCIN FROM
LACTIC ACID BACTERIA OBTAINED
FROM LOCALLY FERMNETED MILK

(NONO)

Adedayo M. R, Abdulkareem T.
0.

Kwara State University, Nigeria.

ISOLATION AND CHARACTERIZATION

OF BACTERIAL CONTAMINANTS FROM

ZOBO DRINK SOLD AT KWARA STATE
UNIVERSITY CAMPUS, MALETE

Majekodunmi Racheal Adedayo,
Titilayo Elizabeth Adesokan

Kwara State University, Malete,
Nigeria

EVALUATION OF ATRIPLEX HALIMUS L.
EXTRACTS' PHYTOCHEMICAL PROFILE,
IN VITRO ANTIOXIDANT AND
ANTICANCER ACTIVITIES, IN SILICO
MOLECULAR DOCKING, AND ADME
STUDY

Mohammed Roubi, Amine
Elbouzidi, Mohammed Dalli,
Salah-eddine Azizi, Marouane
Aherkou, Mohamed Taibi,
Bouchra El Guerrouj, Mohamed
Addi, Nadia Gseyra

Mohammed First University,
Morocco
Université Mohammed Premier,
Morocco
Mohammed V University in
Rabat, Morocco.

Higher Institute of Nursing
Professions and Health
Techniques, Morocco
Centre Mohammed VI of
Research and Innovation (CM6),
Rabat, Morocco

REGIMEN OF NATURAL PRODUCTS FOR
ANTI-COVID-19 ACTIVITY

Ayesha RAFIQ
Prof. Dr. Matloob AHMAD

Government College University
Faisalabad, Pakistan




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-2 | HALL-5

Ankara Local Time: 12:30-14.30

Meeting Id: 862 1528 3413 / Passcode: 161616

TOPIC TITLE
GREEN SYNTHESIS OF COPPER
NANOPARTICLES FROM CITRUS
SINENSIS PEEL EXTRACT AND
THEIR ANTIBACTERIAL ACTIVITY:
CHARACTERIZATION AND
APPLICATIONS

AUTHORS

Vardhana Janakiraman, P.
Ravichandran, A.V. Mithra, D.
Renuka, R .Kanmani and
Thenmozhi Mani

HEAD OF SESSION: Chems Eddine BOUKHEDIMI

| AFFILIATION

Vels Institute of Science
Technology and Advanced
Studies, Pallavaram, India

AFLATOXIN CONTAMINATION IN
FOOD CROPS: A GLOBAL
CHALLENGE FOR FOOD SAFETY
AND HUMAN HEALTH

Zahra Rezapour, Mahnoosh
Yaftian

Islamic Azad University,
Tehran, Iran

EFFECT OF PROBIOTIC E HIRAE
FERMENTED HERBAL TEA ON SALT
INDUCED HYPERTENSIVE WISTAR

Siyanbola M. F,, Ajao 0.,
Fatoki O. A., Bolarinwa 0.0.

Polytechnic, Ibadan, Nigeria

MAADOUDI Mohammed

RATS
VERIFICATION OF THE P?(‘)’fg' /]\31]5 Ahﬁ?;‘ﬁ“f;:]:;s;?‘& Abdelmalek Esaadi
AUTHENTICITY OF OLIVE OIL ' » U University

SCREENING OF WHEAT GENOTYPES
FOR HEAT STRESS TOLERANCE
USING BIOCHEMICAL TOOLS

M. Farrukh Saleem, Tayyub
Hussain, Muhammad Sarwar,
Haroon Zaman Khan, M.
Ashfag Wahid

ASSESSMENT OF ORANGE FLESHED
SWEET POTATO PRODUCTION
(OFSP) AND TECHNICAL
EFFICIENCY OF THE FARMERS IN
BENIN REPUBLIC

Belewu Kafayat.Yemisi,
Ibrahim Hussein Kobe,
Alakouko Mariam

University of Ilorin, Ilorin.
Nigeria.

PROTECTIVE EFFECT OF MORINGA
OLEIFERA SEED OIL AGAINST
TRAMADOL-INDUCED TOXICITY IN
WISTAR RATS

Solomon Matthias Gamde,
Simon Peter Abriba, Kushim
Jonathan Agwom, James O
Adisa

Bingham University Karu,
Nigeria
University of Jos, Nigeria

MEASURING HOUSEHOLDERS'
SATISFACTION WITH THE PRICES
OF ORGANIC FOODS

Chems Eddine BOUKHEDIMI

University of Tizi Ouzou

FOOD SAFETY AND SECURITY OF
FOOD OF ANIMAL ORIGIN : ONE
HEALTH PERSPECTIVE

A.Niveditha, S. Keerthika, K.
Lavanya and V. Sejian
A

Rajiv Gandhi Institute of
Veterinary Education and
Research

STUDY OF DRYING BEHAVIOR OF
TOMATO AND ONION WITH HOT
AIR DRYING

KHANGUI Ahlem, KHELASSI
Nechoua Lina,
BOUGHELLOUT Halima

Mentouri Brothers
Constantine 1 University,
Constantine, Algeria
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October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-2 | HALL-6

Ankara Local Time: 12:30-14.30

Meeting Id: 862 1528 3413 / Passcode: 161616

TOPIC TITLE
PHOSPHORUS MINERALISATION
AND AGRONOMIC POTENTIAL OF

SOME ORGANIC FERTILIZERS ON A
SANDY-LOAM ALFISOL

AUTHORS

Joseph Oluwabusayo Amao,
Ezekiel Akinkunmi Akinrinde

HEAD OF SESSION: Joseph Oluwabusayo Amao

AFFILIATION

University of Ibadan, Oyo
Road, Ibadan

POTENTIALS OF BIOCHAR FOR
REMEDIATION OF HEAVY METAL-
CONTAMINATED

Joseph Oluwabusayo Amao,
Ezekiel Akinkunmi Akinrinde

University of Ibadan, Oyo
Road, Ibadan

A MODIFIED SPLIT-PLOT DESIGN
MODEL WITH APPLICATION TO
RICE YIELD

David, L. J., Iblkwuoche, P. O.

Federal University Wukari,
Nigeria

THE UTILIZATION OF ODONATA AS
PREDATORS OF DOMINANT PESTS
THE RICE-FIELD (Oryza sativa L.)

IN SERBA JADI VILLAGE,
NORTHERN SUMATERA

Ameilia Zuliyanti Siregar, M.
Ikhsan Surbakti

University of North Sumatra,
Indonesia

POTENTIAL OF FORESTRY PLANTS
FOR BIO PESTICIDE MATTER IN
THE UNIVERSITY OF LAMPUNG

URBAN FOREST AREA

Melya Riniarti, Machya
Kartika Tsani, Surnayanti,
Indriyanto, Trio Santoso

University of Lampung,
Indonesia

THE EXCEPTIONAL UNIQUE
MEDICAL PROPERTIES OF SAIRME
MINERAL WATER ARE CAUSED BY

ITS MICROELEMENT COMPOSITION

Kvartskhava Giorgi
Nikolaishvili Irina

Georgian Technical
University

GROWTH AND YIELD OF SWEET
CORN PLANTS AFTER APPLICATION
OF ORGANIC FERTILIZER
VERMICOMPOST EXTRACT AND
CHICKEN MANURE EXTRACT

Darwin H Pangaribuan, Desi
Anggraeni, Oktavian Alandra

Universitas Lampung,
Indonesia.

CHEMICAL PROPERTIES OF PLANT
RESIN: A SCIENTIFIC PERSPECTIVE

Ben Ali Anis, Chouikh Atef

University Echahid Hamma
Lakhdar - Eloued




INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023/ Sivas, Tirkiye

CONGRESS PROGRAM

17.10.2023 | SESSION-3| HALL-1

Ankara Local Time: 15:00-17.00

Meeting Id: 862 1528 3413 / Passcode: 161616

TOPIC TITLE

AN ANALYSIS OF THE STATUS OF
USING CAMEL URINE AS

MEDICATION IN THE HANAFI
ISLAMIC LEGAL MANUALS

HEAD OF SESSION: Lect. Dr. Edibe Seda Erien

AUTHORS

Ahmet TOPAL

AFFILIATION
Hitit University, Ttrkiye

Necmettin Erbakan

RHEOLOGICAL THE BASIS OF THE
FLUID FOODS PROPERTIES IN THE
MANUFACTURING PROCESS

Sara Ibrahim Hussein
Abdallaha, Nilgiin Ertas

University, Konya, Tiirkiye
Gezira University, Sudan

PREPARING FUNCTIONAL BAR

Mustafa KESKIN, Kiibra

Karamanoglu Mehmetbey
University, Karaman,

WITH PERSIMMON (Diospyros Kaki AKTAS ty, |
L.) Tlrkiye
SUPERHYDROPHOBIC FOOD Ozeiin Gitzdemir Aydin Adnan Menderes
PACKAGING MATERIAL & University, Aydin, Tiirkiye.
Bayburt University, Bayburt,

PRODUCTION OF LOW CALORIE
COOKIES ENRICHED WITH
SPIRULINA PLATENSIS POWDER

Tayyibe Erten, Fatma Cebeci

Turkiye

A COLORIMETRIC AND VISUAL
DETECTION OF ACRYLAMIDE IN
BREAD BASED ON DTT-MODIFIED
GOLD NANOPARTICLES

Rabia Berna DEMIREL, Sibel
Emir DILTEMIZ

Eskisehir Technical
University, Eskisehir,
Turkiye

FLAVOR BINDING AND MASKING
EFFECT OF EMERGING NATURAL
HYDROCOLLOIDS IN FOODS AND

Edibe Seda Erten

Aydin Adnan Menderes
University, ydin, Tiirkiye

BEVERAGES
FUNCTIONAL AND RHEOLOGICAL Elif Ek_'iZ Atatiirk University, Erzurum
PROPERTIES OF PROTEIN Emel Oz Tiirkiye, ’
HYDROLYSATES Fatih Oz




INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023/ Sivas, Tirkiye

CONGRESS PROGRAM

17.10.2023 | SESSION-3| HALL-2

Ankara Local Time: 15:00-17.00

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Assist. Prof. Dr. Sinem COLAK

DIFFERENT TYPES OF STARCH

TOPIC TITLE AUTHORS AFFILIATION
METHODS EMPLOYED FOR
DETECTING HEAVY METAL . Zonguldak Biilent Ecevit
Sinem COLAK ; .
EFFECTS IN FISH AND FACTORS Utku DURAN University, Zonguldak,
UTILIZED IN HEALTH RISK Turkiye
ASSESSMENT
GROWING CONDITIONS, CHEMICAL Bingdl University, Bingol,
COMPOSITION, HEALTH BENEFITS Esma Nur BULUT Tiirkiye
OF CHERRY LAUREL FRUITS AND Nilgiin ERTAS Necmettin Erbakan
USE IN FUNCTIONAL PRODUCTS University,Konya, Tiirkiye
Bingol University, Bingol,
FUNCTIONALITY OF PUMPKIN IN Nilglin ERTAS Tiirkiye
CAKE PRODUCTION Esma Nur BULUT Necmettin Erbakan
University,Konya, Tiirkiye
PHYSICAL, CHEMICAL,
TECHNOLOGICAL AND Mukadder AKSOY Necmettin Erbakan
FUNCTIONAL PROPERTIES OF Yunus Emre TUNCIL University, Konya, Tiirkiye

ANTIMICROBIAL EFFECT OF
WATER KEFIR

Caglar Gokirmakli, Zeynep
Banu Giizel-Seydim

Siileyman Demirel
University, Isparta, Tiirkiye

DETERMINATION OF PHYSICAL
AND CHEMICAL QUALITY

MRS | S, | sin iy o
CONTAINING TYPE 5 RESISTANT uitan urkiye
STARCH

A RESEARCH ON THE QUALITY AND
SENSORY PROPERTIES OF VARIOUS
INDUSTRIAL VINEGARS

Giilcan KOYUNCU
Tugba KILIC

Kilis 7 Aralik University,
Kilis, Turkiye

METHODS OF REDUCTION OF
ACRYLAMIDE IN FOODS

Nesrin ICLI

Kastamonu University,
Kastamonu, Tiirkiye

1.4 DIOXAN, TOXICITY, PRESENCE
IN FOOD AND WATER

Nesrin ICLI

Kastamonu University,
Kastamonu, Tiirkiye




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-3| HALL-3

Ankara Local Time: 15:00-17.00

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Assoc. Prof. Dr. Cemalettin BALTACI
TOPIC TITLE AUTHORS AFFILIATION
DETERMINATION OF
TECHNOLOGICAL AND SENSORY
PROPERTIES OF TARHANA Nazli Sahin, Abdulvahit Karamanoglu Mehmetbey
PRODUCED FROM DIFFERENT Sayaslan University, Tiirkiye
COMPONENTS OF OLEASTER
(Elaeagnus angustifolia L.)
USE OF Stevia rebaudiana (Bertoni)
and Limonium vulgare (Mill. . . Amasya University, Amasya,
EXTRACT IN RlCEgPUDE)ING) Fadime Seyrekoglu g Tiirkiyzy g
PRODUCTION
EVALUATION OF ANTIOXIDANT Zehra Margot CELIK
CONTENT AND SENSORY Ayse Hiimeyra ISLAMOGLU Marmara University
PROPERTIES OF KOMBUCHA WITH Merve YILMAZ istanbul, Tiirkiye ’
ADDED CORNELIAN CHERRY Seher TEMEL ’
(Cornus mas L.) Sule AKTAC
IMPROVEMENT OF FUNCTIONAL Mine ASLAN Necmettin Erbakan
CORN CHIPS WITH DIFFERENT Nilgiin ERTAS University, Konya, Turkey
DRYING POMEGRANATE (Punica Esma Nur BULUT Bingol University, Bingol,
granatum) BY-PRODUCT Turkey
DETERMINATION OF ANTIOXIDANT
CAPACITY AND SOME R Bursa Teknik University,
BIOCHEMICAL PROPERTIES OF Mgg;r:f;iidnsl;‘ﬁ?%f\] Bursa, Tiirkiye
WILD STRAWBERRY (Fragaria Mehmet 07 Glimiishane University,
vesca) AND STRAWBERRY (Fragaria Glimushane, Tirkiye
x ananassa) FRUITS
Ulkiihan BAGIS
DETERMINATION OF ANTIOXIDANT Zeynep Merve ABACI Yozgat Bozok University,
ACTIVITY AND TOTAL PHENOLIC Ayse YILMAZ Yozgat, Tiirkiye
CONTENT OF JAPANESE Thsan KARABULUT Inénii University, Malatya,
CRABAPPLE (Malus Floribunda L.) Sibel ULUATA Turkiye
Gokhan DURMAZ
OBTAINING ESSENTIAL OIL FROM Gokhan AKARCA
CALENDULA PLANT AND Azize ATIK Afyon Kocatepe University,
DETERMINING ITS ANTIFUNGAL Ilker ATIK Tirkiye
EFFECT ON MOLDS Ayse Janseli DENIZKARA
CHEMICAL COMPOSITION OF Ilker ATIK
CARROT SEED OIL AND Azize ATIK Afyon Kocatepe University,
DETERMINATION OF THE Gokhan AKARCA Tiirkiye
ANTIBACTERIAL EFFECT Ayse Janseli DENIZKARA




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-3| HALL-4

Ankara Local Time: 15:00-17.00

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Prof. Dr. Mubashir Mehdi

TOPIC TITLE AUTHORS \ AFFILIATION
NUTRITIONAL, PHYTOCHEMICAL, Bangladesh Fisheries
AND POTENTIAL HEALTH Md Shariful Islam Research Institute
BENEFITS OF MONOSTROMA SPP.: Bangladesh ’
A SYSTEMATIC REVIEW
BARRIES AND OPPORTUNITIES OF
BUILDING DIGITAL VALUE CHAIN MNS university of

SOLUTIONS IN SMALL HOLDER
PULSES FARMERS IN PAKISTAN

Prof. Dr. Mubashir Mehdi

agriculture Multan, Pakistan

CULTIVATING THE HEALING
POTENTIAL OF PLANT RESIN: AN
EXPLORATION OF ITS ANTI-
ANALGESIC ATTRIBUTES

Ben Ali Anis, Chouikh Atef,
Haddad Larbi, Ben Ali Rayan

University Echahid Hamma
Lakhdar - Eloued

EXPLORING THE ETHICAL ASPECTS
OF FISHERIES IN BANGLADESH

Md. Mizanur Rahman, Azhar
Mahmud Azmi, Tariq-Al-
Kasif, Md. Sumon Hossain,
Md. Ashekur Rahman,
Obaidur Rahman, Md.
Yeamin Hossaina

University of Rajshahi,
Bangladesh
Bangladesh Agricultural
University, Bangladesh
Bangamata Sheikh
Fazilatunnesa Mujib Science
and Technology University,
Bangladesh
Institute of Natural
Resources Research and
Development, Bangladesh

THE IMPACT OF A DIET RICH IN
WHEAT ON THE LEVEL OF SUGAR
IN THE BLOOD

Ma. Donika Sylejmani
Ma.Arbnoré Aliu
Prof. Dr. Skender Demaku
Bahrije Dobra

University of Prishtina

USE OF NATURAL SUBSTANCES IN
THE DISPOSAL OF WASTEWATER
ORGANIC SUBSTANCES

Bariza FRIH
Mekhadmi Nourelhouda

Echahid Hamma lakhder
University, Algeria

ANALYSIS OF THE LENGTH OF DRY
PERIODS FOR AGRICULTURAL
PRODUCTION USING THE MARKOV
CHAIN MODEL: CASE OF SYNOPTIC
STATIONS IN BENIN

GNIHATIN B. A. D., AKPO A.
B.

Université d’Abomey-Calavi,
Bénin

POTENTIAL OF FORESTRY PLANTS
FOR VEGETABLE HERBICIDES IN
THE UNIVERSITY OF LAMPUNG
CAMPUS ENVIRONMENT

Melya Riniarti, Machya
Kartika Tsani, Surnayanti,
Indriyanto, Inggar
Damayanti, Trio Santoso,
Duryat, Ceng Asmarahman,
and Afif Bintoro

University of Lampung,
Indonesia
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October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

17.10.2023 | SESSION-3| HALL-5

Ankara Local Time: 15:00-17.00

Meeting Id: 862 1528 3413 / Passcode: 161616

TOPIC TITLE
FOOD, FEEDING HABIT AND
BREEDING BIOLOGY OF
RHINOMUGIL CORSULA
(HAMILTON) REARED IN
FRESHWATER POND FOR BROOD
DEVELOPMENT

AUTHORS

Md Shariful Islam
Md Mehedi Hasan Pramanik
Dr. David Rintu Das
Dr. Yahia Mahmud

HEAD OF SESSION: Fr. Baiju Thomas

AFFILIATION

Bangladesh Fisheries
Research Institute,
Bangladesh

A STUDY ON ENHANCING ACCESS
TO HEALTHY FOOD AND
ADEQUATE NUTRITION FOR
CHILDREN WITH DISABILITIES IN
MODERN INCLUSIVE SOCIETY

Fr. Baiju Thomas

Ramakrishna Mission
Vivekananda Educational
and Research Institute

EFFECT OF SOIL TYPE, VARIETY
AND PRUNING PERIOD ON
GROWTH AND YIELD OF TOMATO
(LYCOPERSICUM ESCULENTUM L.)
AT AFAKA, KADUNA STATE,
NIGERIA

Adeyanju A.], Momodu G.G,
Mohammed R, Olatunse B.B,
Bulus C.

Federal College of forestry
Mechanization, Afaka-
Kaduna
Federal Polytechnic Ado-
Ekiti, EKiti-state

EFFECT OF NITROGEN LEVEL ON

Fahmida Muyeed, Md.

ASSESSMENT APPROACH

THE GROWTH AND YIELD OF Two | 2eer b JEER TR e, | Ralsielt PR ersiny
VARIETIES OF CARROT Ferdows, Md. Jafirul Alam
EVALUATING THE
ENVIRONMENTAL IMPACT OF A Nihade Bensitel, Khadija Abdelmalek Essaadi
DRINKING WATER PRODUCTION Haboubi Achraf'El Kasmi University, Tetouan,
PLANT USING THE LIFE CYCLE ’ Morocco

TOXICOLOGICAL STUDIES OF
PESTICIDAL POTENTIAL OF
HELIOTROPIUM INDICUM LINN.
(BORAGINACEAE) FOR THE
CONTROL OF INSECT PESTS OF
STORED GRAINS

Adeniyi B. M, Kyenge B.A,
Adah C.A, Ogungbemi K,
Samoh T. F, Ibitoye O 3

Benue State University
Nigerian Stored Products
Research Institute, Nigeria
University of Ilorin, Ilorin,
Kwara State

IDENTIFICATION AND
PATHOGENICITY DETERMINATION
OF FUNGI RESPONSIBLE FOR
SPOILAGE IN STORED ORANGES
(CITRUS SINENSIS) IN IPATA
MARKET, ILORIN, NIGERIA

Habeeb Salman ISIAKA,
Hawawu Kewudoyin

ABDUSSALAM, Bale Muritala

ISSA

Kwara State University,
Malete, P.M.B. 1530, Nigeria.

PHYTOCHEMISTRY AND FREE
RADICAL SCAVENGING POTENTIAL
OF DRIED NONI FRUIT AND JUICE:
AN UNDERUTILIZED CROP

Zaka 0.K, Ogungbemi K,
Balogun B, Ibitoye O,
Ayangbemi B. T, Abel, 0.0

Nigerian Stored products
Research Institute
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17.10.2023 | SESSION-3| HALL-6

Ankara Local Time: 15:00-17.00

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Prof. Abdalbasit Mariod

TOPIC TITLE
EXPLORING LABOR MARKET
PARTICIPATION FROM A DOMESTIC
VANTAGE: THE ECONOMIC
IMPLICATIONS OF MIGRATION AND
REMITTANCES

AUTHORS

Genc Zhushi

AFFILIATION

University of Prishtina
“Hasan Prishtina”

COST AND RETURN ANALYSIS OF
PALM OIL PROCESSING AND
MARKETING IN ISEYIN LOCAL
GOVERNMENT AREA, OYO STATE
NIGERIA

Azeez, F.A., Fakuade, F.F.,
Kareem, A.T., Marizu, J.T.

Federal College of Forestry,
Nigeria

THE IMPACT OF CHANGES IN THE Zelvia SALSABILA UIN KL Abdurrahman
DRY SEASON ON AGRICULTURE Hend_ri Hermawan Wa};i d Pekalongan
AND FOOD SUSTAINABILITY IN ADINUGRAHA _ Indonesia ’

REBAN VILLAGE Muhammad SHULTHONI

PRODUCTION AND MARKETING OF
SWEET POTATO
(IPOMOEABATATAS.LAM) IN THE
DISTRICT OF ZINVIE (DISTRICT OF
ABOMEY-CALAVI) IN REPUBLIC OF
BENIN

Dr. OGUIDI Babatundé
Eugene

EDIBLE INSECTS AND THEIR
IMPORTANCE IN ENVIRONMENTAL
SUSTAINABILITY AND FOOD

Prof. Abdalbasit Mariod

University of Jeddah, Saudi
Arabia
Indigenous Knowledge and
Heritage Centre, Sudan

SECURITY
Hsehrf(lilr}i Eljgfr?lla\\]v]\)/?n UIN K.H. Abdurrahman
MONOPOLY MARKET ADINUGRAHLA Wahlli;’srll(i?;gan,
Muhammad SHULTHONI

PERFECTLY COMPETITIVE MARKET

Lia Sofiatun NISA
Hendri Hermawan
ADINUGRAHA
Muhammad SHULTHONI

UIN K.H. Abdurrahman
Wahid Pekalongan,
Indonesia

PRODUCT QUALITY ANALYSIS
USING A NEW DATA PROCESSING
APPROACH

Alexandrov V.S.

Kazan National Research
Technical University named
after A.N. Tupolev




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

18.10.2023 | SESSION-1 | HALL-1

Ankara Local Time: 10:00-12.00

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Prof. Dr. ibrahim CAN

DYNAMICS (CFD)

TOPIC TITLE AUTHORS | AFFILIATION
HOW CAN THE AQUATIC PRODUCTS
VALUE CHAIN BE DEVELOPED IN } < : Central Fisheries Research
LINE WITH BLUE GROWTH Biiket Busra DAGTEKIN Institute, Trabzon, Tiirkiye
PERSPECTIVES IN THE BLACK SEA?

BIOAVAILABILITY OF Biisra Nur ISTANBUL Neemettin Erbakan
NUTRITIONAL COMPONENTS OF Ahmet UNVER Univerer Iéon - Trive
SOME FUNCTIONAL HERBALS Yunus Emre TUNCIL ty, Ronya, y

APPLICATIONS OF o
NANOCELLULOSE IN FOOD Tugba ELBIR ABCA Bayburt Ur}‘.‘.’fl:s‘zy’ Bayburt,
SYSTEMS ursy
ARE PLANT-BASED MILKS A MILK Tugba TAVMASAT Sivas Cumhuriyet University,
SUBSTITUTE? Meryem GOKSEL SARAC Sivas, Tiirkiye
TEXTURAL AND SENSORY
INVESTIGATION OF THE USAGE Tugba TAVMASAT Sivas Cumhuriyet University,
POSSIBILITIES OF BLACK AND Meryem GOKSEL SARAC Sivas, Tiirkiye
WHITE RICE MILKS IN VEGAN y ’ y
MUFFIN CAKE
KARS LOCAL CHEESES Sezen HARMANKAYA Katkas U;;‘;f{g‘ty Kars,
MODELING BLOOD FLOW FOR
VARYING DEGREES OF STENOSIS IN Deniz Kallemoglu Sivas Cumburivet Universi
VESSELS BY USING Mesude Avcl PN R4
COMPUTATIONAL FLUID Berna Saracoglu Kaya ’ y

INVESTIGATION OF THE EFFECTS
OF BIOFUELS ON FOOD SAFETY

{brahim CAN

Sivas Cumhuriyet University,
Sivas, Tiirkiye




INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023/ Sivas, Tirkiye
CONGRESS PROGRAM

18.10.2023 | SESSION-1 | HALL-2

Ankara Local Time: 10:00-12.00

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Assoc. Prof. Dr. Ferda SARI

TOPIC TITLE AUTHORS AFFILIATION
HYGIENE AND SANITATION -- . Sivas Cumhuriyet University,
DURING DISASTER Ozlem Pelin CAN Sivas, Tiirkiye
EFFECTS of PULSED UV LIGHT on
the INACTIVATION of Listeria Esvet KARADAGOGLU Sivas Cumhuriyet University,

monocytogenes on the SURFACE of
SLICED SAUSAGE

Ozlem Pelin CAN

Sivas, Tiirkiye

DETERMINATION OF SOME
QUALITY PARAMETERS OF YEMLIK

(TRAGOPOGON RETICULATUS Gasze I(\ilurS ZEII\/IUR Sivas Cusr.nhur'lry.etkl_vaersny,
BOISS.) PLANT DRIED BY erda tvas, furkiye
MICROWAVE
KUMQUAT (FORTUNELLA SPP.) .
FRUIT AS A FUNCTIONAL FOOD, ITS Fatma Hepsag 8 zz:?;f't‘; Ig’;rl;‘;;‘?;:
PROPERTIES AND USE IN Damla Taskin Tirkiye ’
DIFFERENT FOODS
NUTRITIONAL VALUES OF
PERSIMMON (Diospyros kaki), Fatma Hepsag Osmaniye Korkut Ata
DIFFERENT CONSUMPTION WAYS, Derya istekli University, Osmaniye,
ITS PLACE AND IMPORTANCE IN Tiirkiye
HEALTHY NUTRITION
EFFECTS OF DRYING METHODS ON Kllgklli‘lr eli lU r?"el‘;s“y'
PHYSICOCHEMICAL and Yilmaz OZCAN SelcugUifje‘r'sif; lfg’nya
RHEOLOGICAL PROPERTIES OF _Abdullah KURT Turkey ’
TURKEY(Meleagris gallopavo) SKIN Omer Said TOKER Yildiz Technical University,
GELATIN
Istanbul, Turkey
PHENOLIC CONTENT AND Zeliha Ustiin Argon
ANTIOXIDANT ACTIVITY OF Hatice Banu Keskinkaya Necmettin Erbakan
TARAXACUM OFFICINALE

EXTRACTED WITH SUPERCRITICAL

Siileyman Dogu

University, Konya, Turkey

€02 EXTRACTION METHOD Turan Akdag
DEVELOPMENT AND
CHARACTERIZATION OF PLANT- Nagihan KAYMAZ YILDIZ Maysa Food Inc, Tuzla
BASED ICE CREAM BASES FOR Hilal ATA AN '
ENHANCED SUSTAINABILITY AND Onur KARAALIOGLU

HEALTH
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CONGRESS PROGRAM

18.10.2023 | SESSION-1 | HALL-3
Ankara Local Time: 10:00-7 2,00

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: José Antonio Entrenas
AFFILIATION

TOPIC TITLE AUTHORS \
THE EFFECTS OF AQUEOUS SHOOT
EXTRACT OF Chromolaena odorata ON . . .
Obafemi Awolowo University,
Dare Abel Adesokan .
Ile-Ife, Osun State, Nigeria

THE GROWTH PARAMETERS AND

YIELD OF Abelmoschus esculentus
(OKRO) SEEDLINGS
DETERMINATION OF HEAVY METAL Mr. EDITI ETIM PAUL
DR. IMABONG MFON ESSEN .
CONCENTRATIONS IN FISH MRS. ENOBONG JEREMIAH Akwa Ibom State Polytechnic,
(Electrophorus electricus) FROM IBOM ’ EFFIONG Ikot Osurua, Akwa Ibom State,
RIVER IN IKONOXSEII;\L GOVERNMENT MRS. MFONISO SATURDAY Nigeria
AKPAITAM
National Institute of

VARIABILITY IN VEGETATIVE TRAITS Hassane Boudad. Atman Adiba
AND STOMATAL BEHAVIOR: ASSESSING Mentag Rachid, El Fazazi Agricultural Research, Morocco
University of Sultan Moulay

26 APPLE VARIETIES FOR s L
ADAPTATION TO MOROCCAN Kaomarl}?rtr)li?l(r]r}ll?;:f? addiout Slimane, Morocco
CLIMATIC CONDITIONS ’

ENHANCING AVICELASE PRODUCTION:

A DUAL APPROACH OF SHAKE FLASK Thenmozhi. M, Prakruthi B.P, J. Vels Institute of Science. India

AND FERMENTOR CULTURES BY Vardhana ’
Bacillus sp.

EVALUATION OF ATRIPLEX HALIMUS L.
EXTRACTS' PHYTOCHEMICAL PROFILE,
Mohammed First University,

IN VITRO ANTIOXIDANT AND Mohammed Roubi
ANTICANCER ACTIVITIES, IN SILICO Morocco

MOLECULAR DOCKING, AND ADME
STUDY
EFFECTS OF DIFFERENT RATES OF . . Federal College of Forestry,
ROCK DUSTS APPLICATION ON THE Ohsgzg l\fr‘lcg‘;‘ne;rfl]‘)‘:ﬁgi " Nigeria
GROWTH AND YIELD OF IbironkeyOI:'jllekan Kolawole; Forestry Research Institute of
WATERMELON (Citrullus lanatus Modu e' Nigeria, Nigeria
Thunb.) P Ekiti State University, Nigeria
EFFECT OF EXOGENOUS APPLICATION
OF THIAMIN AS FOLIAR SPRAY ON Shamsa Rana
CARROT (DAUCUS CAROTA) UNDER Dr. Muhammad Shahbaz
DROUGHT STRESS CONDITIONS
SCLEROTIUM ROLFSII SACC.-INDUCED Sunéﬁ‘gr]ilsol—éihy g
STEM ROT DISEASE MANAGEMENT IN S .
CHILLI (CAPSICUM ANNUM L.) V‘gﬁ}ﬁ?fiorg‘iﬁin Annamalai University
THROUGH ORGANIC INPUTS SABARI GRISH P
EXPLORING THE UTILITY OF NEAR Dolores C. Pérez Marin
INFRARED SPECTROSCOPY ACROSS José Anto.nio Entrenas University of Cordoba
THE FOOD CHAIN
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18.10.2023 | SESSION-1 | HALL-4

Ankara Local Time: 10:00-12.00

Meeting Id: 862 1528 3413 / Passcode: 161616

TOPIC TITLE
EVALUATION OF ELECTRICAL AND
THERMAL CONDUCTIVITY OF
POLYMERIC WASTES DOPED WITH
ACTIVATED CHARCOAL PRODUCED
FROM DOUM PALM (Hyphane
thebaica L.) FRUIT

HEAD OF SESSION: Halid Sheriff Adegbusi

AUTHORS |

Salisu Ahmed, Aliyu D.
Mohammed, Bello Umar

AFFILIATION

Umaru Musa Yar’adua
University, Nigeria

ENHANCING PLUM (PRUNUS
DOMESTICA) DRINK NUTRITIONAL
PROFILE AND LONGEVITY
THROUGH BASIL SEED GUM,
SONICATION AND MICROWAVE
PROCESSING

Samreen Bibi
Awais Masud
Muhammad Asad Ali
Aamir Shehzad
Nimra Yaseen
Zoha Takveer
Rida Bisharat

University of Sargodha,
Pakistan
University of Veterinary &
Animal Sciences, Pakistan
Government of the Punjab,
Pakistan

THE FERROUS ION CHELATING
ABILITY OF BLACK PEPPER (PIPER
NIGRUM L.) ESSENTIAL OIL
HYDRODISTILLATION FRACTIONS

Aleksandra Milenkovi¢,
Jelena Stanojevi¢, Ljiljana
Stanojevié¢

University of Ni§, Serbia

ANTIOXIDANT ACTIVITY OF
ESSENTIAL OIL AND HYDROLATE
OF SMALL LEAF BASIL (OCIMUM
BASILICUM L., VAR. MINIMUM)

Ljiljana Stanojevi¢,
Aleksandra Milenkovi¢,
Zoran lli¢, Lidija Milenkovi¢,
Jelena Stanojevi¢, Dragan
Cvetkovié¢, Goran Nikoli¢

University of Ni$, Serbia

EVALUATION OF NUTRITIONAL
QUALITY OF NIGERIAN CRAYFISH
(PROCAMBARUS CLARKII)

Halid Sheriff Adegbusi

Nigeria Police Academy
Wudil, Kano Nigeria

MORPHO-ANATOMICAL
MODIFICATION IN WITH
ANIASOMNIFERA(L.)DUNAL FROM
PUN]JAB, PAKISTAN: IN SIGHT INTO
ADAPTATION

Syeda Sabika Zahra Naqvi,
Syed Mohsan Raza Shah,
Shagufta Fatima,
laibahameedmuha
Muhammad Faroogq,
Amjadhusain, Aizahanif, rafia

University of Education,
Lahore, Pakistan

SUBMERGED FERMENTATION OF
OIL PALM (ELAEIS GUINEENSIS)
WASTE TO PRODUCE HUMIC ACID
USING Aspergillus niger,

Hassan Musa Kawata,
Omajasola, P.F, Titilayo
Elizabeth Adesokan

Kwara State University,
Nigeria
University of llorin, Nigeria

IN-VITRO EFFICACY OF
AZOXYSTROBIN AGAINST MAYDIS
LEAF BLIGHT IN MAIZEINCITED BY

BIPOLARIS MAYDIS NISIK.

VIGNESH K
ARUNKUMAR R
LOKESH R
SATHIYA ARAVINDAN V
AJAYDESOUZA

Annamalai University

(SHOEMAKER)

SABARI GRISH P
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18.10.2023 | SESSION-1 | HALL-5

Ankara Local Time: 10:00-12.00

Meeting Id: 862 1528 3413 / Passcode: 161616

TOPIC TITLE
INFLUENCE OF
CARBOXYMETHYLATION ON THE
HYDROLYSIS OF CROSSLINKED
POTATO STARCH

HEAD OF SESSION: PhD Irina-Ana Drobot

AUTHORS |
Asmau Abbas Ibrahim
Dr. Aliyu Danmusa
Mohammad
Prof. Sama’ila M Batagarawa

AFFILIATION

Umaru Musa Yar’adua
University

ELECTROCHEMICAL
MEASUREMENT, ADSORPTION
BEHAVIOUR AND
THERMODYNAMIC STUDIES OF
NYMPHAEACEAE AND ALOE
BARBADENIS IN THE CONTROL OF
MILD STEEL CORROSION IN ACID
MEDIUM (H2504)

Lawal A., Galadanchi K.M,
Bala M.

Federal University of

Technology Owerri, Imo
state.

Umaru Musa Yaradua

University Katsina, Katsina

State

Technical University of Civil

TOMATOES IN WORLD CULTURES

PhD Irina-Ana Drobot

Engineering Bucharest,
Romania, Faculty of
Engineering in Foreign
Languages, Department of
Foreign Languages and
Communication

POSTBIOTIC AS NOVEL
ALTERNATIVE AGENT OR

Sama Sepordeh, Amir
Mohammad Jafari, Ramin

Tabriz University of Medical
Sciences, Tabriz, Iran.
Tehran University of Medical

MEDICINAL AND HEALTH BENEFIT
EFFECTS OF FUNCTIONAL SEA
CUCUMBERS

ADJUVANT FOR THE COMMON
ANTIBIOTIC UTILIZED IN THE FOOD Aslani Sci
INDUSTRY crences
Bharath institute of higher

Puniparthi Sunitha,
Elavarasi.E

education and research

COMPARISON VALORIZATION OF
ANTIBACTERIAL ACTIVITY IN
VEGETABLE OILS

Ait Hamou Ouhesseine
Rabab, Alami Lamiae,
Berkani Mohamed

Sultan Moulay Slimane
University, Morocco

STUDY OF FRUIT INFESTATION BY
THE MEDITERRANEAN FRUIT FLY,
CERATITIS CAPITATA (DIPTERA,
TEPHRETIDAE) IN ORCHARDS IN
THE BATNA REGION

Hammadi Amina

University of Batnal, Algeria

THE FLORISTIC RICHNESS OF
WEEDS OF WHEAT AND BARLEY
CROPS IN THE SETIF REGION

Hammadi Amina, Rouabhi
Amar

(ALGERIA)
INVITRO EFFICACY OF NEW

GENERATION FUNGICIDES AGAINST

Sathiya Aravindan V
Vignesh K

Annamalai University

Sabari Grish P

FUSARIUM WILT OF TOMATO
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Ajaydesouza V
Lokesh R
ISOLATION AND ANTIMICROBIAL
PROPERTY OF BACTERIOCIN FROM Adedayo, M. R, Kwara State University,

LACTIC ACID BACTERIA OBTAINED
FROM LOCALLY FERMNETED MILK
(NONO)

Abdulkareem, T. O.

Nigeria
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Ankara Local Time: 12:30-14:30

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Lect. Oznur EYMIR

TOPIC TITLE
A PANEL CONVERGENCE ANALYSIS
UTILIZING SELECTED COUNTRY
SAMPLES WITHIN THE CONTEXT
OF THE GLOBAL FOOD SECURITY

AUTHORS

Assist. Prof. Dr. Biilent
Diclehan Cadirci

| AFFILIATION

Erzincan Binali Yildirim
University, Erzincan, Tiirkiye

INDEX
A LOCAL PRODUCT: CHIPS Rabia APAYDIN Sivas Cumhuriyet University,
TARHANA Nene Meltem KEKLIK Sivas, Tiirkiye.
STREET SEAFOOD PRODUCTS IN " . o

GASTRONOMY AND EVALUATION Biiir;lgﬁsc Ege U“‘T"ifrrlfi‘;i’ [zmir,

IN TERMS OF FOOD SAFETY

lanya University, Antalya,

SOME LIGNOCELLULOSIC WASTES Ayse Muslu Tiirkiye

CONVERSION PROCESS TO HMF

Osman Ugiincii

Karadeniz Technical
University, Trabzon, Tiirkiye

EFFECT OF POWDER OF DIFFERENT
PUMPKIN VARIETIES ON THE

Necmettin Erbakan

PHYSICAL PROPERTIES OF Oznur EYMIR University, Konya, Tiirkiye
NOODLES
IMPROVEMENT OF FUNCTIONAL
CRACKER FORMULATION USING Somur EYMIR Necmettin Erbakan
DILL, PARSLEY AND GREEN ONION University, Konya, Tiirkiye
POWDERS
INVESTIGATION OF OPTIMUM Biisra SEVIM
CONDITIONS FOR ANTIMICROBIAL - o
SUBSTANCE PRODUCTION BY Asgr;?e?nsgf;‘ﬁ;l}( Ankara U?Xiﬁ‘}fy Ankara,
LACTIC ACID BACTERIAWITH BOX | o "oty i

BEHNKEN DESIGN
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18.10.2023 | SESSION-2 | HALL-2

Ankara Local Time: 12:30-14:30

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Lect. Engin AYDIN

TOPIC TITLE AUTHORS AFFILIATION
Ergil?]il g}?;lr\ln Giresun University, Turkey
A VALUABLE TEA: HONEYBUSH Belkis TEKGULER Ondokuz hq{[ii/ll(iUnlver51ty,
ilkay KOCA y
MICROFLUIDIZATION Engin AYDIN Giresun UmverSIty,. Turl.<ey
APPLICATIONS IN THE FOOD ilkav KOCA Ondokuz Mayis University,
INDUSTRY Y Turkey
ACCELERATED SHELF LIFE FOR Zeynep AKSIT Erzincan Binali Yildirim
FRUIT JUICES Burcu IPEK University, Erzincan, Turkey
Zeynep AKSIT Erzincan Binali Yildirim
SHELF LIFE OF MEAT BALLS Sena AKBAS University, Erzincan, Turkey
Meltem Namet Gida Sanayi ve Ticaret
PROBIOTICS IN FERMENTED MEAT KARAMAHMUTOGLU A.S., Kocaeli, Tiirkiye
PRODUCTS Ayca OZDEN, Atatiirk Universitesi,
Guizin KABAN Erzurum, Tirkiye
NANOPARTICLE PRODUCTION Onur BALCAN Hitit U“‘T"jrrlii”é Gorum,
USING FOOD WASTE: SUGAR BEET Meltem Sarioglu CEBECI y

PASTE EXAMPLE

Kerim Emre OKSUZ

Sivas Cumhuriyet University,
Sivas, Tiirkiye
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18.10.2023 | SESSION-2 | HALL-3

Ankara Local Time: 12:30-14:30

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Adedayo M. R

TOPIC TITLE
THE EFFECT OF GRADED LEVEL OF
DIETARY SUPPLEMENTATION OF
CITRIC ACID ON PERFORMANCE
AND SERUM LIPIDS OF BROILER
CHICKENS

AUTHORS

Gbenga |. Olatunji, Funmilayo
G. Adebiyi, Olufemi A.
Adebiyi, Oyebiodun G. Longe

AFFILIATION

University of Ibadan, Ibadan,
Nigeria

ASPERGILLUS ORYZAE PHYTASE:
PRODUCTION AND APPLICATION IN

Bijender Singh, Pragya,

Maharshi Dayanand
University, Rohtak-124001,
Haryana, India

IMPROVING FOOD NUTRITION Davender Singh Central Universi_ty of
Haryana, India
RPS Degree College, India

USES OF DEHYDRATED FOOD
WASTE AS HALAL ENERGY SOURCE
IN VILLAGE CHICKEN LAYERS DIET Yusuf AA Hassan Usman Katsina

FOR WEIGHT GAIN AND . Polytechnic, Nigeria
IMPROVEMENT OF EGG QUALITY
TRAITS

MICROBIOLOGICAL SAFETY
ASSESSMENT OF SOME ABBATOIR
EFFLUENT WITHIN ILORIN

Adedayo M. R., Abdulkareem
T. 0.

Kwara State University,
Nigeria

ISOLATION AND ANTIMICROBIAL
PROPERTY OF BACTERIOCIN FROM
LACTIC ACID BACTERIA OBTAINED
FROM LOCALLY FERMNETED MILK

(NONO)

Adedayo M. R., Abdulkareem
T. 0.

Kwara State University,
Nigeria

SUSTAINABLE USE OF PLANT
BIODIVERSITY FOR FOOD, HEALTH
AND ENERGY SECURITY IN
PAKISTAN

Mushtaq Ahmad, Muhammad
Zafar and Shazia Sultana

Quaid-i-Azam University,
Islamabad, Pakistan

NUTRITIONAL ASPECTS AND
COMPOSITION OF CHICKPEA MILK
AS AN ALTERNATIVE TO BOVINE
MILK

Hamioud Aya, Benmeziane
Farida

Bejaia University, Algeria
Chadli Bendjedid University
of El-Tarf, Algeria

ASSESSMENT OF NUTRITIONAL
SECURITY OF PUBLIC SCHOOL
PUPILS IN SOUTHWESTERN
NIGERIA: A CASE OF NATIONAL
SCHOOL FEEDING PROGRAMME

B.I Alao, S.A Salau, K.
Ayantoye

Agricultural and Rural
Management Training
Institute (ARMTI)
Kwara State University
Malete Kwara State PMB
1530, Ilorin.
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18.10.2023 | SESSION-2 | HALL-4
Ankara Local Time: 12:30-14:30

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Assist. Prof. Dr. K.R.Padma

TOPIC TITLE

BENIFITS OF INTERCROPPING ON
GROWTH AND TOLERANCE OF
TOMATO PLANTS TO MULTIPLE
ABIOTIC STRESSES

AUTHORS

Rana Choukri
Mohamed Faize

Maria Manuela Rigano

Manuel Rodriguez-
Concepcion

Jaime F. Martinez-Garcia

Michel Havaux
Mourad Baghour

| AFFILIATION
University Mohammed I,
Morocco
University Chouaib Doukkali,
Morocco
UNINA, University of Naples,
Naples, Italy
Institute for Plant Molecular
and Cell Biology, CSIC, Spain
BIAM, CNRS-CEA-Aix
Marseille University,
Marseille, France

THE SIGNIFICANCE OF
MIRACULOUSLY NUTRITIOUS
MANGO (MANGIFERA INDICA L.),
WHICH IS RICH IN BIOACTIVE
SUBSTANCES THAT ARE EFFECTIVE
AGAINST SARS COV-2 IN
MITIGATING THE PANDEMIC: A
SHORT REVIEW

K.R.Padma
K.R.Don

Sri Padmavati Mahila
Visvavidyalayam (Women's
University), Tirupati, AP.
Bharath University, Chennai,
Tamil Nadu, India

SYNTHESIS AND ANTICANCER
PROFILING OF NEW INDOLIZINE
DERIVATIVES

Ciorteanu R.
Dr. Sardaru M.
Dr. Antoci V.

Prof. dr. Mangalagiu I.

Prof. dr. Danac R.

Alexandru Ioan Cuza
University of lasi, Romania

NEW WELLS OF THE BORJOMI
MINERAL WATER DEPOSIT AND
THEIR CHEMICAL
CHARACTERISTICS

Nino Shavgulidze
Nana Zautashvili

Technical University of
Georgia
A Georgian Branch of IDS
Borjomi Beverages Co.N.V.
Senior Hydrogeologist &
Chief of Sanitary Protection
Zones

OPTIMIZATION OF INDUSTRIAL

Girgvliani David

Water and Environment
Specialist LTD "DG

WASTEWATER TREATMENT Kvartskhava Giorgi GeorC(i):SuTlg:fnical
TECHNOLOGIES Shubitidze Eka glam 1
University
M.S, LTD "DG Consulting
THE EXCEPTIONAL UNIQUE

MEDICAL PROPERTIES OF SAIRME
MINERAL WATER ARE CAUSED BY
ITS MICROELEMENTS
COMPOSITION

G.Khvartskava
I.Nikolaishvili

Georgian Technical
University
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INVESTIGATION OF

University of Sciences and
Technology Houari

PHOTOCATALYTIC DEGRADATION Mohamed AIT OUMERACI, Boumediene, Algeria.
Tarek BERRAMA, Hayet TIZI, LASIRe - Laboratory of
OF METHYL ORANGE BY USING Feriel SAHOUI,Yassine Advanced Spectroscopy for
NANO-SIZED ZNO SYNTHESIS BY KADMf Reactivit arFl)d Envirorlzr}:lent
GREEN METHOD yar

Interactions, France

University D’Artois, France

ENHANCEMENT OF THE GROWTH | Raymond Oriebe Anyasi, University of South Africa,

OF CHROMOLAENA ODORATA USED
IN PHYTOREMEDIATION OF PAH-
CONTAMINATED SOIL BY INDOLE

ACETIC ACID (1AA)

Harrison Ifeanyichukwu
Atagana, Leonard Emeka
Agbo, Joyce Onyenaturuchi
Anyasi Raymond

Florida Campus,
Roodepoort-South Africa
University of Johannesburg
Tshwane University of
Technology
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18.10.2023 | SESSION-2 | HALL-5

Ankara Local Time: 12:30-14:30

Meeting Id: 862 1528 3413 / Passcode: 161616

HEAD OF SESSION: Dr. Razia Kausar

TOPIC TITLE
NUTRITIONAL ASPECTS AND
COMPOSITION OF CHICKPEA MILK
AS AN ALTERNATIVE TO BOVINE
MILK

AUTHORS

Hamioud Aya, Benmeziane
Farida

AFFILIATION

Bejaia University, Algeria
Chadli Bendjedid University
of El-Tarf, Algeria

SPECIFICITIES OF FOODSERVICE
SATISFACTION FOR OLDER
PATIENTS IN A TUNISIAN
HOSPITAL

Souhir Chelly, Bouthaina
Trabelsi Werchfeni, Olfa Ezzi,
Asma Ammar, Asma Soua,
Sourour Rouis, Sami Fitouri,
Mansour Njah, Mohamed
Mahjoub

CHU Farhat Hached, sousse

HOSPITAL FOOD SATISFACTION
AMONG ELDERLY HOSPITALISED IN

Bouthaina Trabelsi
Werchfeni, Souhir Chelly,
Olfa Ezzi, Asma Ammar,
Asma Soua, Sourour Rouis,

CHU Farhat Hached, sousse

SOUSSE Sami Fitouri, Mansour Njah,
Mohamed Mahjoub
ULTRASONIC OSMOTIC Mohsen Mokhtarian, Islamic Azad University
DEHYDRATION PROPERTIES OF Fatemeh Koushkia Sheyda Roudhen Iran ’
COURGETTE Tavakoli ’
THE ROLE OF HELLENIC 1. niversity of Peloponnese,
AGRICULTURE IN THE FOREIGN Pasclglall;dlsih'f.g?tg’pgu}"s tyGreece.p
TRADE OF AGRICULTURAL v Siifmap‘m;fos" ' CGK Consulting
PRODUCTS Ltd,Maroussi,Greece
COMPARATIVE REFERENCE

VALUES OF PROTEASE, AMYLASE
AND A-ESTERASE ACTIVITIES IN
NON-INFECTED MILK OF NILI-RAVI
BUFFALOES, SAHIWAL AND CROSS-
BRED COWS

Dr. Razia Kausar, Ghulam
Murtaza, Muhammad Adil,
Dr. Farrah Deeba

University of Agriculture,
Pakistan

INSILICO ANALYSIS OF GRF ZINC
FINGER FAMILY PROTEINS IN RICE
IN RESPONSE TO PLANT STRESS
AND GROWTH- AN APPROACH TO
PLANT GENOMICS

K. Harika Srilakshmi,
Chippala Naga Swapna, M.
Vani & K Gnaneswari

Sri Padmavati Mahila
Visvavidyalam, Tirupati

INSILICO ANALYSIS OF GRF-ZINC
FINGER FAMILY PROTEINS IN RICE
IN RESPONSE TO PLANT STRESS
AND GROWTH- AN APPROACH TO
PLANT GENOMICS

K. Harika, Ch. Naga Swapna,
K Gnaneswari, P.
Suvarnalatha Devi

Sri Padmavati Mahila
Visvavidyalam, Tirupati
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Nesrin ICLI 1

METHODS OF REDUCTION OF ACRYLAMIDE IN FOODS

Nesrin ICLI 10

1.4 DIOXAN, TOXICITY, PRESENCE IN FOOD AND WATER

Cigdem Dogruer, Hatice Aybiike KARAOGLAN

THE ASSESSMENT OF MICROBIAL LOAD AND COMPOSITION OF MAJOR 18

ELEMENTS OF COMMERCIALLY AVAILABLE RED BEETROOT JUICES

Fr. Baiju Thomas

A STUDY ON ENHANCING ACCESS TO HEALTHY FOOD AND ADEQUATE 19

NUTRITION FOR CHILDREN WITH DISABILITIES IN MODERN INCLUSIVE

SOCIETY

Adeyanju, A.J; Momodu, G.G; Mohammed, R; Olatunse; B.BBulus, C.

EFFECT OF SOIL TYPE, VARIETY AND PRUNING PERIOD ON GROWTH 26

AND YIELD OF TOMATO (LYCOPERSICUM ESCULENTUM L.) AT AFAKA,

KADUNA STATE, NIGERIA

Fahmida Muyeed, Md. Kawser Ali, Adnan Muyeed, Jafor Raihan, Mirza Kanij

Ferdows, Md. Jafirul Alam 36

EFFECT OF NITROGEN LEVEL ON THE GROWTH AND YIELD OF TWO

VARIETIES OF CARROT

Ubana, M.A., Lawal, A.H.,Abdulrahman, B., Zaruwa, M.Z., Muhammad, B.Y.,

Bamidele, T.O., Abdullahi, M.H., Abdullahi, H.S. 42

EFFECTS OF DETERGENT ON PHYTOCHEMICAL AND NUTRITIONAL
COMPOSITION OF MELON SEED (CUCUMEROPSIS MANNI I

Adeniyi B. M, Kyenge B.A, Adah C.A, Ogungbemi K, Samoh T. F, Ibitoye O,
Denen R. A
TOXICOLOGICAL STUDIES AND PESTICIDAL POTENTIAL OF
HELIOTROPIUM INDICUM LINN. (BORAGINACEAE) FOR THE CONTROL
OF INSECT PESTS OF STORED GRAINS

50

Thenmozhi. M, Prakruthi B.P and J. Vardhana

ENHANCING AVICELASE PRODUCTION: A DUAL APPROACH OF SHAKE
FLASK AND FERMENTOR CULTURES BY BACILLUS SP.

60

Habeeb Salman ISIAKA, Awawu Kewudoyin ABDUSSALAM, Bale Muritala
ISSA

IDENTIFICATION AND PATHOGENICITY DETERMINATION OF FUNGI
RESPONSIBLE FOR SPOILAGE IN STORED ORANGES (CITRUS SINENSIS)
IN IPATA MARKET, ILORIN, NIGERIA

Zaka O.K, Ogungbemi K, Balogun B, Ibitoye O, Ayangbemi B. T, Abel, 0.0
PHYTOCHEMISTRY AND FREE RADICAL SCAVENGING POTENTIAL OF

67

78




DRIED NONI FRUIT AND JUICE: AN UNDERUTILIZED CROP

Esra PIRILTI, Nurhan USLU & Mehmet Musa OZCAN

EFFECT OF LOCATION ON PHENOLIC COMPOUNDS AND FATTY ACID 87
COMPOSITION OF COFFEE BEANS

Irina-Ana Drobot

TOMATOES IN WORLD CULTURES 93
Hilal Toklu Baloglu 102
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Hilal Toklu Baloglu 106
POPULAR DIETS

Duygu BASKAYA SEZER

COOKBANG: THE EFFECTS OF FOOD PREPARATION VIDEOS ON 113

GASTRONOMY
Unalcan KUTAL, ibrahim Tugkan SEKER
VELVET (TINCA TINCA L., 1758) A RESEARCH ON THE DEVELOPMENT OF 119
FISH USING MOLECULAR GASTRONOMY TECHNIQUES
Sinem COLAK, Utku DURAN

METHODS EMPLOYED FOR DETECTING HEAVY METAL EFFECTS in FISH 132
and FACTORS UTILIZED in HEALTH RISK ASSESSMENT

Fahad Alkasim, Ahmad Shehu Kutama, Ibrahim Isah Dangora, Mohammed sah
Auyo,Abdulrazak Mohammad Hussein, Ibrahim Danazumi Abdul
NEMATICIDAL ACTIVITY OF PREPARED AQUEOUS LEAVES EXTRACT OF
COFFEE SENNA (SENNA OCCIDENTALIS L.) ON ROOT KNOT NEMATODES
INFECTING IRRIGATED TOMATOES GROWN IN JAHUN JIGAWA STATE,
NIGERIA

Sara Ibrahim Hussein Abdallah, Nilgiin Ertas
RHEOLOGICAL THE BASIS OF THE FLUID FOODS PROPERTIES IN THE 148
MANUFACTURING PROCESS
Mustafa KESKIN, Kiibra AKTAS

141

PREPARING FUNCTIONAL BAR WITH PERSIMMON (Diospyros Kaki L.) 157
Kiibra TOPALOGLU GUNAN, Tugge BOGA, Seda CAKMAK KAVSARA,
ikbal Ertugrul DIKEC 164

DEVELOPMENT OF VEGAN MAYONNAISE USING DIFFERENT LEGUME
AQUFABAS
Elif TUNC SANCAK, Erol GECGIN

THE LEVELS OF FOOD AND BEVERAGE SERVICES HIGH SCHOOL 172
STUDENTS TO READ FOOD LABELS

Miige HENDEK ERTOP, Melike CAM

NIXTAMALIZATION (ALKALINE COOKING): ALTERNATIVE
TECHNOLOGIES FOR THE PRODUCTION AND THEIR EFFECT ON
QUALITY PROPERTIES OF CEREALS AND LEGUMES

Songiil Cakmake1

AN EMERGING FOOD / FOOD INGREDIENT: OLEASTER (Elaeagnus 191
angustifolia L.
Songiil Cakmakel
LATEST EVALUATIONS ON ERZINCAN TULUM CHEESE AND SECTIONS 198
FROM ITS TRADITIONAL - ORIGINAL PRODUCTION IN THE PLATEAUS

181

Tekmile CANKURTARAN KOMURCU, Nermin BILGICLI
UTILIZATION OF MULBERRY LEAF POWDER IN GLUTEN-FREE AND 205
REGULAR NOODLE PRODUCTION




Tekmile CANKURTARAN KOMURCU
UTILIZATION VEGETABLE POWDER IN CRACKER PRODUCTION
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GIDALARDA AKRILAMID AZALTMA YONTEMLERI
METHODS OF REDUCTION OF ACRYLAMIDE IN FOODS

Nesrin ICLI

Kastamonu University, Faculty of Health Sciences, Department of Nutrition and Dietetics,
Kastamonu, Tiirkiye

OZET

Akrilamid (AA), ¢ig veya haglanmis gidalarda dogal olarak bulunmamakla birlikte gida iiriinlerinin 1s1l
islemlere ugramasi sirasinda 120 °C'nin {izerindeki sicakliklarda olusan Maillard reaksiyonunun bir yan
driiniidiir. Ayrica, lipidler agisindan zengin gidalarda, yiiksek sicakliklarda lipidlerin par¢alanmasi
yoluyla akrolein ve akrilik asit rotasiyla da olusur. Gida tiiketimi yoluyla AA maruziyetinden sonra, o
gastrointestinal sistemden emilirek kan dolagimina karisir ve dagilima ugrar; sonug olarak timiis, beyin,
bobrekler, karaciger ve kalp gibi cesitli organlarda birikir. AA, insan sagligi {izerinde olasi olumsuz
sonuglar (ndrotoksisite, genotoksisite, karsinojenite ve iireme toksisitesi) sergiler ve bu nedenle
Uluslararas1 Kanser Arastirma Ajansi (IARC) tarafindan insanlar i¢in olas1 bir kanserojen (Sinif 2 A)
olarak smiflandirilmaktadir. Bu nedenle, arastirmacilar giiclii bir gida toksini olan AA
konsantrasyonunu azaltmak i¢in bazi etkili teknikler bulmakla ugragmislardir. Gida iirlinlerinde AA
olusumunu etkileyebilecek faktdrler ham maddeler ve hazirlama siiregleri ile ilgilidir. Gidalarda AA
azaltimi i¢in, onun olusumunu engellemek veya iiretimden sonra uzaklagtirilmasini saglamak seklinde
iki ana yaklasim goriilmektedir. Bu yaklasimlar geleneksel ve gelismekte olan farkli yaklagimlardir.
Gelismekte olan azaltma yaklagimlari, mayalarin, laktik asit bakterilerinin ve hiicre ekstraktlarinin tek
basina veya elektrik atimlartyla birlikte kullanimi gibi yaklasimlardir. Geleneksel yaklasimlar ise
mikrodalga, haslama ve sicakligin ve pisirme siiresinin kontrolii ile ilgili olarak bunlarin etkilerini
azaltan gida bilesenlerinin eklenmesidir. Ancak, bu yontemlerin birlikte uygulanmasi, ayr ayr
uygulanmasindan daha etkili olmaktadir. Bu nedenle, bu bildiri, gida maddelerinde AA azaltimi igin
geleneksel ve gelismekte olan tekniklere ve bunlarin bazi kombinasyonlarina odaklanarak genel bir bilgi
vermeyi amaglamistir.

Anahtar Kelimeler: Akrilamid, toksisite, gida, azaltma yontemleri

ABSTRACT

Acrylamide (AA) is not naturally found in raw or boiled foods but is a by-product of the Maillard
reaction that occurs at temperatures above 120 °C during heat treatment of food products. It is also
formed in foods rich in lipids by the route of acrolein and acrylic acid through the breakdown of lipids
at high temperatures. After AA exposure through food consumption, it is absorbed from the
gastrointestinal tract, enters the bloodstream, and is distributed; as a result, it accumulates in various
organs such as the thymus, brain, kidneys, liver, and heart. AA is classified as a possible human
carcinogen (Class 2 A) by the International Agency for Research on Cancer (IARC) due to its potential
adverse effects on human health (neurotoxicity, genotoxicity, carcinogenicity, and reproductive
toxicity). Therefore, researchers have struggled to find some effective techniques to reduce the
concentration of AA, a potent food toxin. Factors that may affect the formation of AA in food products
are related to raw materials and preparation processes. Two main approaches are envisaged for reducing
AA in foods: to prevent its formation or to ensure its removal after production. These approaches are
traditional and emerging approaches. Emerging reduction approaches include using yeasts, lactic acid
bacteria, and cell extracts alone or in combination with electrical pulses. Traditional methods include
microwave, bleaching, and adding food ingredients that reduce the effects of temperature and cooking
time by controlling them. However, applying these methods together is more effective than using them
separately. Therefore, this paper aims to provide an overview by focusing on traditional and emerging
techniques and some combinations for reducing AA in foodstuffs.

Keywords: Acrylamide, toxicity, food, reduction methods
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Giris

Akrilamid (AA) molekiiler agirligi 71,08 g olan polar ve suda, metanolde ve etanolde iyi ¢6ziinen bir
bilesiktir. (1). AA diisiikk molekiiler agirligina sahip oldugundan organizma tarafindan kolayca emilir ve
viicutta dagilir. Ayrica akrilamid organizmada cesitli kimyasal reaksiyonlara girerek DNA, RNA ve
proteinlerle bilesikler olusturabilir. Avrupa Gida Giivenligi Otoritesi (EFSA), AA’nin deney hayvanlari
tizerinde genotoksik ve norotoksik bir etkiye sahip oldugunu bildirmistir (2). AA olusumunun ana yolu,
Maillard reaksiyonu (MR) ad1 verilen gidanin 1s1l islemi sirasinda meydana gelen karmasik ve enzimatik
olmayan reaksiyonlar dizisidir. Bu reaksiyonlar indirgeyici sekerler ve asparajin (ASP) arasinda
gerceklesir (3). Ayrica, AA yiiksek sicakliklarda lipidlerin par¢alanmasi yoluyla lipidler agisindan
zengin gidalarda akrolein ve akrilik asit tizerinden de olusur (4-5). Gidalarda AA olusumunu etkileyen
ana parametreler, ¢ig gidanin bilesimi ve gida isleme stiresi-sicakligidir.

Akrilamid Toksisitesi

AA insanlarda ve hayvanlar tarafindan sindirim, solunum ve deri yoluyla absorbe olur ve sonra AA, kan
dolasim1 yoluyla viicudun tiim organlarina hizla dagilarak beyinde, kalpte, karacigerde, bobreklerde ve
anne siitiinde goriilebilmektedir (6). AAin solunmasi mesleki maruziyetle iligkilidir. Gida ile alinan AA
karacigerde sitokrom P450 (CYP450) tarafindan metabolize edilir. AA biyotransformasyonu ve
eliminasyonu, toksik glisidamit (GA) olusumuyla sonuglanir. AA ve GA'nin periferik sinirlerde sinyal
yayilimi, enzimatik ve hormonal diizenleme, kaslarm islevleri, tireme vb. dahil olmak {izere fizyolojik
islevler iizerinde 6nemli bir etkiye sahiptir (7). Uzun siireli AA alimi, reaktif oksijen tiirlerini (ROS)
stirekli olarak hiicre zan lipidlerine, proteinlerine ve DNA'ya saldirmaya, ana hedef organlara zarar
vermeye ve Alzheimer ve Parkinson hastalig1 gibi hastaliklar tetiklemeye tesvik edebilir ve periferik
sinir sisteminin yapisinin veya islevinin tahribatina neden olarak hareket ve duyunun zayiflamasina veya
kaybolmasina neden olur (8). Uluslararas1 Kanser Arastirma Ajansi (IARC), AA'y1 insanlar i¢in olasi
bir karsinojen (Sinif 2 A) olarak siniflandirmis (9) ve yaygin olarak tiiketilen gida maddelerinde yiiksek
miktarlarda bulunmustur (10).

Gidalarda Akrilamid Azaltma Yontemleri

AA'nin toksisitesi gbz oniine alindiginda, tiiketici giivenligine yonelik potansiyel riskleri azaltmak i¢in
gidalardaki AA konsantrasyonunu saptamak ve azaltma stratejileri gelistirmek ¢ok dnemlidir. Giiglii bir
gida toksini (muhtemel bir insan karsinojeni) olarak AA konsantrasyonunu azaltmak i¢in bazi etkili
teknikler kullanilmalidir. Bu baglamda, AA azaltimi i¢in, geleneksel ve gelismekte olan tekniklerle elde
edilebilecek, olusumundan kaginma veya liretimden sonra uzaklastirma seklinde iki ana yaklagim
uygulanmaktadir. Bununla birlikte, bu yoOntemlerin bir kombinasyonu, ayri1 ayri uygulanan
yontemlerden daha etkilidir. Cogu AA azaltma stratejisi, AA olusumunu azaltmaya odaklanir (11). Bu
nedenle, farkli gida kategorilerinde AA olusumunu dnlemek i¢in farkli geleneksel ve gelismekte olan
yaklagimlar kullanilmistir. Bu yaklagimlar AA Onciilerinin her ikisinin veya en az birinin ortadan
kaldirilmasi ve MR'ye miidahale etme ile sonraki AA olusumunu 6nleme seklinde iki bakis agisina gore
kategorize edilebilir (12).

Geleneksel yontemler

AA'nin azaltilmasma iligkin en yaygin geleneksel yaklasimlar, hammaddelerdeki degisiklikler (diisiik
AA onciil igerigine sahip bitki cesitlerinin secilmesi), tarif veya formiilasyonda degisiklik (AA
olusumunu etkileyen spesifik katki maddelerinin/igeriklerin eklenmesi) ve ayrica 6n hazirlik
islemlerinin (haslama veya 1slatma gibi) kullanilmasiyla ve isleme kosullarindaki degisiklikler (1sil
islemin zaman, sicaklik, basing ve pH'inda 6nemli degisiklikler) ile ilgilidir (5,13-14).

Hammadde secimi ve pisirme ile ilgili faktorler

Birgok arastirma, patates gibi islenmis gidalarda AA varlignin gesit tlirli, depolama uygulamalari,
kizartma siiresi ve sicaklik gibi cesitli faktorlerden etkilendigini gostermistir (15-17). Biiyiik, uzun ve
oval patates gesitlerinin daha az miktarda indirgen seker icerdigi ve patates kizartmasi ve gevrek {iretimi
icin daha ¢ok tercih edildigi (18) ve indirgeyici sekerler ile serbest amino asitler de dahil olmak tizere
kimyasal bilesimin, spesifik genlerdeki ve yetistirme kosullarindaki (mevsimsel degisim, toprak
ozellikleri ve giibre uygulamalar gibi) degisikliklerle kontrol edildigi ve bunlarin hem tahil tanelerinde
hem de patateslerde ASP'yi ve seker iceriginin azaltilmasini etkileyebildigi gosterilmistir (18-19).
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Indirgen sekerlerin ve serbest ASP'nin daha diisiik konsantrasyonlari, ASP'nin olusumunda ve
bozulmasinda etkili olan genlerin, karbonhidrat metabolizmasinda faydali genlerin ve indirgeyici
sekerleri diizenleyen genlerin degistirilmesiyle de elde edilebilir (5-20). Taze patateslerdeki asparajin
konsantrasyonlari tipik olarak 2 ila 4 g kg™ arasindadir. Indirgeyici sekerlerin konsantrasyonlar1 hasattan
sonra 0,1 ile 3 g kg™ arasinda degisir ve mevcut durumda diisiik sicaklikta depolama sonrasinda 20 g
kg-1'e ulasabilir (21-23). De Wilde ve arkadaslarina gére (15), 4 °C'de saklanan patatesler, indirgeyici
seker konsantrasyonundaki artis nedeniyle AA olusumunu arttirmistir. Mesias, Delgado-Andrade, ve
Morales’in (24) yaptiklar1 calismada Havug (224 + 47 pg kg ) ve kabak (514 + 83 pg kg™') cips
orneklerindeki AA degerleri, patates cipsi 6rneklerinden (3887 + 509 ug kg ™) istatistiki olarak anlaml1
derecede diisiik bulunmustur. AA olusumundaki diger 6nemli faktor kizartma sicakliklaridir. Pedreschi
ve ark. (16), patates parmaklarinin kizartma sicakliklarinin 190 °C'den 150 °C'ye diismesiyle AA
olusumunun da azaldigin1 gézlemlemislerdir. Ayrica, Romani ve ark. (17), kizartma siiresi ve sicakligi
arttikca AA olusumunda istel bir artisa yol actigin1 gostermistir. Lee ve ark. (25), havada kizartma
tekniginin, derin kizartma yontemine kiyasla et ve tavukta AA ve polisiklik aromatik hidrokarbonlari
azalttigin1 gézlemlemistir. Farkli pisirme kaplarinin astar malzemesi olarak portakal ve muz kabuklari,
parsomen kagidi (pp) ile kaplanmis ve kontrol olarak geleneksel yontem (yag+bugday unu) kullanildig:
bir ¢caligmada (26) incelenen kaliplarda AA'nin miktarinin Pyrex, kalay folyo, aliminyum, ¢omlek,
silikon, teflon ve galvanizli kaliplar sirasi ile azaldigin1 ve meyve kabuklarindan astar ile hem de pp’nin
kekteki AA'y1 6nemli dl¢iide azalttigini, ancak portakal kabuklariin test edilen astarlar arasinda en iyisi
oldugu tespit edildi. Ayrica, portakal kabugu+pp kullanimi, folyo ve aliiminyum kaplarda pisirilen
keklerde AA'nin en diisiik seviyeye diigsmesine (% 94,46 oraninda azalma) neden oldugu gosterilmistir
(26).

Formiilasyonda degisiklik

Formiilasyonda bir degisiklik, 1) AA onciillerinin MR'ye katkida bulunmaya daha az duyarl olanlarla
degistirilmesi (glikoz ve fruktozun siikroz ile ikame edilmesi gibi) veya 2) AA olusumunu 6nleyen veya
bilesenler kullanilarak gergeklestirilebilir (13). Cok sayida katki maddesi AA olusumunu engeller.

. Organik asitler: AA tiretimi pH 8'de maksimum oldugundan, sitrik asit (turunggillerden), laktik
asit (fermantasyondan kaynaklanan) ve tartarik asit (bir iiziim bileseni) dahil olmak iizere organik asitler
gibi pH diisiiriicii maddelerin kullanilmasi onerilmistir. Bununla birlikte diisiik pH, gidalarin tadini
olumsuz yonde etkileyebileceginden nihai gida iirlinliniin organoleptik 6zellikleri de dikkate alinmalidir
(27). Glisin amino asidinin eklenmesi, Maillard reaksiyonunda asparajin ile rekabet ederek veya olusan
AA ile reaksiyona girerek AA seviyelerini azaltabilir. Brathen ve ark. (28), patates dilimlerinin glisin
veya glutamin soliisyonlarina batirilmasiyla AAin azaldigini bildirmistir. Low ve ark. (29), sitrik asit ve
glisin'in bir patates model sisteminde AAin indirgenmesi tizerindeki etkisini rapor etmistir. Her iki katk1
maddesi de 180°C'de 10-60 dakika pisirilen test numunelerinde AA seviyelerini diisiirmiis olup yazarlar,
ikisini birlestirmenin ilave bir etkiye sahip oldugunu iddia ederek etkinin kismen daldirma sirasinda
indirgeyici sekerlerin sizmasindan kaynaklandigini da diisiinmiislerdir.

o Tuzlar: NaCl ve CaCl2 gibi tuzlarin AA'y1 azaltabilecegi bildirilmektedir. Ornegin Yuan ve ark.
(11), bir model sistemde Na* iyonu konsantrasyonunun arttirilmasinin AA olusumunu azalttigini, Na*
iyonu seviyelerindeki ilave artisin ise olusan AA konsantrasyonunu arttirdigini gézlemlemistir.
Gokmen, ve Senyuva (30) tek ve iki degerlikli katyonlarin AA olusumu iizerindeki etkilerini fruktoz-
asparagin model sisteminde 150 ve 180 °C'de incelemistir. Asparajin ve fruktoza esdeger miktarlarda
eklenen Ca?* gibi iki degerlikli katyonlarn AA olusumunu tamamen &nledigi, Na* gibi tek degerlikli
katyonlarin ise model sistemde olusan AA miktarini neredeyse yari yartya azalttig1 bulunmustur.

o Vitaminler: Piridoksamin ve piridoksin (B6), biyotin (B7), nikotinik asit (B3) ve tiamin (B1),
askorbik asit (C vitamini) ve tokoferoller (E vitamini) dahil olmak {izere baz1 vitaminler, etkili bir
inhibitor gorevi gorerek AA gibi MR'dan iiretilen toksik maddelerin konsantrasyonlarini azaltmaya
yardimc1 olabilir (31).

. Protein izolati: Salazar ve arkadaglari (32) caligmalarinda AA azaltici potansiyelini analiz etmek
icin hem glikoz/asparagin model sistemine hem de gercek gidalara (kurabiyeler, kizartilmis tortilla
cipsleri ve pismis tortilla cipsleri) amaranth unu ve amaranth protein izolatinin eklenmesinin etkisini
aragtirmistir. Nispeten diisiik protein igerigine sahip (%16,45) amaranth ununun eklenmesinin model
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sistemde ve g¢aligilan gidalarda AAi azaltmadigini ancak, amaranth protein izolatinin eklenmesinin AA
icerigini model sistemde %35-40, kurabiyelerde %89, kizartilmis tortilla cipslerinde %51 ve firinda
tortilla cipslerinde %62 oraninda azalttigini tespit etmislerdir.

° Antioksidanlar: Askorbik asit, biberiye yagi, yesil ¢ay ekstresi, liziim ekstresi, nane, kekik,
katesinler, kahve melanoidinleri, gallik asit, kimyon tohumlar1 ve bambu yapraklar1 gibi ¢esitli dogal
antioksidanlar AA olusumunu azaltmada etkili olabilir (5,33). Antioksidanlarin etkisine iligkin ilk rapor,
patates dilimlerini kizartmak icin kullanilan yaga biberiye ekstraktinin eklenmesinin AA
konsantrasyonunu azalttigini gostermistir (34). Uzun yillardir gida ¢alismalarinda kullanilan yesil ¢ay
ekstrakti, katesin icerigi nedeniyle iyi bilinen ve gii¢lii bir antioksidan bilesik olup, model bir sistemde
AA igerigini azaltmada etkili olmustur (35).

. Hidrokolloidler: Arap zamki, kitosan, pektin ve aljinik asit gibi farkli hidrokolloidlerin AA
olusumundaki etkilerini arastiran bircok ¢alisma vardir. Ornegin, galaktozamin kalintilarindan olusan
bir polisakkarit olan kitosan, ASP'nin amino grubu ile rekabet edebilecek kitosan amino gruplarinin
varligi nedeniyle bir AA azaltma yontemi olarak rapor edilmektedir (27, 36). Pektin veya
poligalakturonik asit iceren metil ester gruplari da AA azaltma stratejisi olarak uygulanabilir ancak
mekanizma heniiz agik degildir (27). Champrasert ve arkadaslarinin ¢alismasinda (36) ii¢ polisakkaritin
(aljinat, pektin ve kitosan) AA olusumu iizerindeki onleyici etkisi, kizarmig patatesli gida modeli
sistemlerinde, iki 1sitma rejimi (1sitma blogu ve mikrodalga) etkisi altinda arastirilmig, Aljinat (90,3
a/h) ve pektin (%0,2 a/h) ¢ozeltilerinin, AA olusumunu geleneksel 1sitma altinda sirastyla %65 ve %56
ve mikrodalga 1sitma altinda sirasiyla %36 ve %30 oraninda etkili bir sekilde inhibe ettigi gosterilmistir.
Patateslerin kizartmadan 6nce aljinat, pektin ve kitosanla (%1 a/h) kaplanmasi, AA olusumunu sirasiyla
%54, %51 ve %41 oraninda 6nemli 6lgiide Onlemistir. Yine Liu, Li ve Yuan (37) ¢aligmalarinda
kizarmis patates cipslerinde kaplama maddesi olarak sodyum aljinatin AA olusumu tizerindeki etkisini
arastirmis ve optimize edilmis isleme kosullar1 olan %1,34 konsantrasyonda sodyum aljinat, 4,38
dakikada kizartma siiresi ve 179 °C'de kizartma sicakliginda AA olusumundaki inhibisyon oranini
%76,59 bulmuglardir.

On islemlerde degisiklik

Gida isleme Oncesinde ve sirasinda uygulanan ¢esitli islemler AA olusumunu 6nemli ol¢iide
etkileyebilir. Bunlar arasinda iglenmemis gidalarin (6n islem maddesi olarak) inhibitdr bilesikleri i¢eren
c¢ozeltilere batirilmast AA olusumunu etkileyebilir. Ornegin, birincil islemden dnce yiyecek dilimlerinin
organik asitler, amino asitler, tuzlar ve asparaginaz gibi belirli maddeleri iceren sicak suya bir siire
batirtlmast AA olusumunu azaltabilir (5). Oldukga yiiksek miktarda asetik asitin kisa siirede tam AA
indirgeme potansiyeli saglamast miimkiindiir. Asetik asit i¢ine daldirma, ¢ok yiiksek seviyelerde AAi
indirgeyebilir (38). Patates dilimlerini veya ¢ubuklarini kizartmadan 6nce 1slatmak veya haslamak, oncii
maddeleri ortadan kaldirarak nihai tirinde AA olusumunu azaltabilir (39,40). Patates kizartmasi
ireticileri i¢in haglama islemi tiretimdeki en 6nemli adimlardan biridir. Patates ¢ubuklarinin yiizeyinden
indirgeyici sekerlerin uzaklagtirllmasinda ve basta amilaz olmak iizere enzimlerin inaktivasyonunda
onemlidir. Haglamanin son agamasinda haslama suyunun pH'i, AA olusumunun azaltilmasina da katkida
bulunabilen sodyum pirofosfatin eklenmesiyle diisiiriiliir (41). Sirke veya sitrik asit ilavesiyle yikama
suyunun pH'min diisiiriilmesi, patates kizartmasinda AA olusumunu azaltabilir. Etkili olan ancak lezzeti
bozmayan dar bir konsantrasyon araligi vardir (40) %95'e kadar engellemis ve kizarmis patates
dilimlerinin altin sarist rengi ve gevrek dokusu agisindan duyusal kalitesi bu islemden olumsuz
etkilenmemistir (30). Patates cipsi ve patates kizartmasinin antioksidan o&zelliklere sahip bitki
ekstrelerine batirilmasinin, AA olusumunda azalma sagladigi ve antioksidanlarin bunu akroleinin
reaksiyona katithmmi ve AAe reaksiyon yolunu engellemesi veya polifenollerin daha sonra 3-
aminopropionamide (3-APA) ile reaksiyona girebilen kinonlara oksidasyonu ve bdylece 3-APA'nin
AAe deaminasyonunun 6nlenmesi ile yaptiklar1 disiiniilmektedir (41). Mesias, Delgado-Andrade, ve
Morales (24) calismalarinda taze patates, havug ve kabak 6rneklerini kontrollii kosullar altinda ve farkl
islemlere (farkli siire/sicakliklarda suda bekletme, pH diizenleyici olarak limon veya sirke veya tuz
ilavesi) tabi tuttuktan sonra kizartmis ve farkli hafifletme uygulamalarinin patates ve kabak cipsleri
tizerinde etkili olan en etkili stratejilerin 1slatma segenekleri ve ortamin pH'iin diisiiriilmesi oldugunu
bulmuslardir.
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Gelismekte olan azaltma yaklasimlari

Pisirme veya islemeden Once asparajini aspartik asit ve amonyaga hidrolize etmek i¢in asparaginaz
enziminin kullanilmasi (iiriinlerin organoleptik ozelliklerini etkilemeden AA seviyelerini %70-90
oraninda azaltmak i¢in) MR yoluyla AA olusumunu engellemenin etkili yeni bir yoludur (42). Ayrica,
ASP'nin veya indirgen sekerlerin (gida tiirlerine bagli olarak) maya veya bakteriler tarafindan
tilketilmesi nedeniyle fermantasyon yontemi yardimiyla AA konsantrasyonu azaltilabilir (43). Son
yillarda mikrodalga 1sitma, 1sinlama, ultrason, yiiksek hidrostatik basing (HHP), hava jeti ¢arpmasi,
darbeli elektrik alanlar1 (PEF), siiperkritik akigkanlar teknolojisi dahil olmak iizere (ya 6n islem olarak
ya da tek bagina) ortaya ¢ikan ve yeni tekniklerdir. Farkli gida iiriinlerinde AA'nin azaltilmasinda radyo
frekans1 (RF), ekstriizyon, kizil6tesi radyasyon (IR), buharlama, vakum altinda 1sitma ve fermantasyon
kullanilmistir (5). En gelismis teknikler, gida kalitesini etkilemeden isleme i¢in gerekli sicakliklari
azaltir (13). PEF kisa ve siddetli elektrik darbeleri igeren bir elektrik alan1 uygulamasidir. Genovese ve
ark. (44), patates cipsinin AA diizeyini azaltmak amaciyla kizartma Oncesi 6n islem olarak PEF
uygulamasini geleneksel haglamayla karsilastirmistir. Sonuglar, termal olmayan bir islem olarak PEF'in,
termal agartma isleminden 6nemli Gl¢iide daha yiiksek AA onciilerini slizdiigiinii ve bunun da nihai
uiriinde daha fazla AA azalmasina yol agtigini kanitlamigtir (44). Giilcan ve arkadaslarinin ¢aligmasinda
(45) N2 ve CO; atmosferinde pisme AA'y1 %50 Oraninda Azaltirken, SO'de bu oran %99 bulunmustur.
Calismanin sonucu, inert veya inhibitor pisirme atmosferinin, unlu mamullerde Maillard reaksiyonlarini
onlemeye yardimci olabilecegini one siirmiistiir. Firinlarin vakum altinda kullanilmasi (diigiik basing
altinda 1sitma), kullanilan daha diigiik sicakliklar nedeniyle nihai {irlinde AA'yr 6nemli 6lgiide
azaltabilecek yeni ortaya ¢ikan bir tekniktir. Bu olay, firin odasinda atmosferden daha diigiik basing
kullanilmasindan kaynaklanir, bu da suyun kaynama noktasinin diismesine ve dolayistyla termal yiikiin
(1s1itma siiresi ve sicakligl) azalmasina yol agar (5,46). Vakumlu fritzde azaltilmis basing (0,079 bar)
altinda kizartma, daha diisiik kizartma sicakliklarinin (yaklasik 130 °C) kullanilmasina olanak saglar ve
%97 daha diisiik AA igerigine sahip cipsler elde edilir (47). Radyo Frekanis (RF) 1sitma, gida iirtintiniin
dis katmaninin sicakligini yiikseltmeden gida iiriinlerinin i¢inde 1s1 iiretmenin bir bagka yeni yontemidir.
Bu nedenle RF, iiriiniin su i¢eriginde hizl bir diigiise yol agan bir iglem sonrasi kurutma yontemi olarak
kabul edilir. Kurabiye gibi ince {iriinlerin pisirilmesinde kullanilan bu yéntem, kahverengi pigmentlerin
olusumunun azalmasiyla es zamanl olarak MR araciligiyla iiretilen AA'nin daha diisiik olmasina neden
olur (43).

Geleneksel yontemlerin ve gelismekte olan azaltma yaklasimlarinin birlikte uygulanmasi

Bazi arastirmalar, asagida belirtilecek olan farkli gida {iriinlerinde AA azaltimini artirmak i¢in bu
geleneksel ve gelismekte olan yontemleri birlestirmeyi hedeflemektedir. Antunes-Rohling ve ark. (48),
patates kizartmasinin AA konsantrasyonunu azaltmak i¢in kizartma 6n islemi olarak suda 30 dakika
boyunca yiiksek giiclii bir ultrasonikasyon uygulamistir. Bu islemin (35 kHz, 92,5 W/kg ve 42 °C)
uygulanmasiyla, yalnizca suya batirilmig (30 dakika boyunca 42 °C) ve dogrudan kizartilmig
numunelerle karsilastirildiginda AA igeriginin %50 ve %90'a kadar azaldigini bulmuslardir. Genovese
ve ark. (44) ayrica PEF'in ¢ig patates seritlerinin orta diizeyde termal haslama islemiyle
kombinasyonunun, indirgen sekerlerin ve serbest ASPmin sicak suya sizmasini artirabilecegini ve
ardindan patates cipslerinde AA olusumunu azaltabilecegini dne siirmiislerdir. Ancak PEF'in maya
fermantasyonu ile kombinasyonu, patates cipsinde AA olusumunda yalnizca hafif bir azalmaya neden
olmustur (5). Patates cipslerinde AA'nin azaltilmasi i¢in gama 1sinlamasi ve geleneksel haglamanin
birlesik etkisinin arastirildigi bir ¢alismada gama iginlamasmin patates yumrularindaki nisasta ve
proteinler gibi bazi bilesikleri parcalayabildigi bildirilmistir. Isinlama islemi, haglama islemi ve bu iki
teknigin kombinasyonu ile kizartilmis patateslerdeki AA icerigindeki azalma sirasiyla %20-54, %61 ve
%78 olarak rapor edilmistir (49). En yaygin yontemlerden biri haslama islemi ile asparaginaz
uygulamasinin kombinasyonunun arastirilmasidir. Patates {irlinlerine yonelik asparaginaz islemi, patates
pargalarinin katilig1 nedeniyle karmasik bir prosediire isaret ettiginden, enzimin substrat ile temas
kurmasi zordur. Bu nedenle, genellikle bir haglama asamasina ihtiya¢ duyulur (50). Bartkiene ve ark.
(51), baz1 laktik asit bakterileri tarafindan fermantasyoun aci bakla ve yagi alinmis keten tohumu ununun
eklenmesiyle kombinasyonunu biskiivi tarifine uygulamis ve AA'nin %85'e kadar azaldigim
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gozlemlemistir (51). Ayrica, haglama patates cubuklarinin laktik asit fermantasyonu ile
kombinasyonunun AA igerigini %79-94 oraninda azaltabilecegi rapor edilmistir (20).

Sonuc¢

AA, ndrotoksisite, genotoksisite, karsinojenite ve ilireme toksisitesi nedeniyle gii¢lii bir gida toksini
olarak karsimiza ¢ikmaktadir. Bu sebeple AA konsantrasyonunu azaltmak toksikologlar ve gida
bilimciler i¢in 6nemli bir ¢alisma alanidir. Boylece birgok geleneksel ve gelisen teknolojik yontemler
calisilmig, hatta kombinasyonlarimin uygulanmasi ile daha iyi sonuglar alabilmistir. Bazi etkili
teknikler bulunmus olsa da bu tekniklerin gida iiretimi endiistrisinde, restoranlarda ve evlerde
kullanimlarinin yayginlagabilmesi icin pratiklestirilmesi ve verimli, ucuz, herkes tarafindan
uygulanabilir hale getirilmesi saglanmalidir.
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1,4 DIOKSAN, TOKSIiSiTESi, GIDALARDA VE SUDA VARLIGI
1.4 DIOXAN, TOXICITY, PRESENCE IN FOOD AND WATER

Nesrin I¢li

Kastamonu University, Faculty of Health Sciences, Department of Nutrition and Dietetics,
Kastamonu, Tiirkiye

OZET

1,4-Dioksan, ilk olarak endiistriyel islemlerde 1,1,1-trikloroetan gibi klorlu ¢éziiciilerin igerigine
dengeleyici olarak eklenen sentetik bir kimyasaldir. Son donemlerde ise antifrizlerde, cilalarda,
boyalarda, sampuanlarda, deodorantlarda ve kozmetiklerde bulunan gesitli organik kimyasallarin
tiretiminde ¢6ziicii olarak kullanimi yaygindir. 1,4-Dioksanin pestisitlerin ve gida paketleme
yapistiricilarinin - formiilasyonlarinda ve bir gida katki maddesi igerigi olarak kullanimma da
rastlanmaktadir. Suda yiiksek oranda ¢6ziinen 1,4-Dioksan, azeotropik bir karisim olusturur ve
atmosfere karistiginda yagmur suyuyla yeryiiziine geri déner. Topraga diisiik oranda adsorbe olmasi
nedeniyle daha sonra yeralti sularina niifuz ederek su kirliligine neden olur. Boylece 1,4-Dioksanin,
cevrenin yaygin sekilde kirlenmesini saglama potansiyeli vardir. Diinya Saglik Orgiitii (WHO), igme
suyu kalitesi i¢in 50 pg/L 1,4-Dioksan kilavuz degeri yaymlamstir. 1,4-Dioksanin musluk suyunda
tespit edildigine dair birkag arastirma olmasina ragmen, onun gidalardaki varligindan bahseden ¢ok az
calisma bulunmaktadir. Siganlara ve farelere igme suyu iginde uzun siireli oral 1,4-Dioksan
verilmesinin, hepatoseliiller ve nazal tlimorleri indiikledigini gosteren birka¢ calisma da vardir.
Uluslararasi Kanser Arastirma Ajansi (IARC), 1,4-Dioksani insanlar igin olasi karsinojenler (Grup 2B)
arasinda degerlendirmistir. Bu nedenle bu bildiri ¢alismasindal,4-Dioksanin toksisitesi, gidalarda ve
sudaki varlig1 hakkindaki ¢alismalar derlenerek dinleyicileri ve okuyucular bilgilendirme ve farkindalik
olusturma amaclanmistir.

Anahtar Kelimeler: 1,4-Dioksan, toksisite, su, gida.

ABSTRACT

1,4-Dioxane is a synthetic chemical that was originally added as a stabilizer to chlorinated solvents such
as 1,1,1-trichloroethane in industrial processes. Recently, it is widely used as a solvent in the production
of various organic chemicals found in antifreezes, polishes, paints, shampoos, deodorants and cosmetics.
1,4-Dioxane is also used in the formulations of pesticides and food packaging adhesives and as a food
additive impruty. 1,4-Dioxane, highly soluble in water, forms an azeotropic mixture and returns to the
earth with rainwater when mixed with the atmosphere. Since it is adsorbed at a low rate to the soil, it
then penetrates the groundwater and causes water pollution. Thus, 1,4-dioxane has the potential to cause
widespread pollution of the environment. The World Health Organization (WHO) has published a guide
value of 50 pg/L 1,4-dioxane for drinking water quality. Although there are several studies that show
1,4-dioxane in tap water, there are few studies that mention its presence in food. There are also several
studies showing that long-term oral administration of 1,4-dioxane in drinking water to rats and mice
induces hepatocellular and nasal tumors. The International Agency for Research on Cancer (IARC) has
evaluated 1,4-dioxane as a possible human carcinogen (Group 2B). Therefore, in this paper, it is aimed
to inform and raise awareness among the listeners and readers by compiling studies on the toxicity of
1,4-dioxane and its presence in food and water.

Key words: 1,4-dioxane, toxicity, water, food.
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Giris

1,4-Dioksan, ilk olarak endiistriyel islemlerde 1,1,1-trikloroetan gibi klorlu ¢oziiciilerin igerigine
dengeleyici olarak eklenen sentetik bir kimyasaldir. Son donemlerde ise antifrizlerde, cilalarda,
boyalarda, sampuanlarda, deodorantlarda ve kozmetiklerde bulunan gesitli organik kimyasallarin
tretiminde ¢oziici olarak kullanimi yaygindir. 1,4-Dioksana pestisitlerin ve gida paketleme
yapistiricilarin formiilasyonlarinda ve gida katki maddelerinin i¢ginde de (6rn. polisorbat 60, 65 ve 80
ve polietilen glikol) rastlanmaktadir (1). 1,4-Dioksan ayni zamanda merkezi sinir sistemine zarar
verebilecek ve karaciger ve bobrekler i¢in potansiyel bir karsinojen olan toksik bir maddedir (2). 1,4-
Dioksanin Avrupa Birligi'ndeki iiretim ve/veya ithalat hacmi 1000—10.000 ton/y1l olarak kayithidir (3).
2016 Kimyasal Veri Raporlama veri tabanina ve Toksik Salinim Envanterime (TRI) gore, ABD'de
yaklagik 500 ton/y1l 1,4-Dioksan iiretilmis veya ithal edilmis (4) ve 300 ton da ¢evreye salinmistir (5).
1,4-Dioksan suyla tamamen karigabilir ve su ve toprakta biyolojik bozunmaya karsi dayaniklidir (6).
Yeralt1 suyundaki ve ylizey suyundaki yar1 omrii sirastyla 2 ila 5 yil ve 56 giin olup kaliciliginin
gostergesidir (7).

Tiiketici Uriinlerinde 1,4-Dioksan

1,4-Dioksan, birgok kisisel bakim ve temizlik iiriiniinde en yaygin bilesenlerden biri olan etoksilenmis
ylizey aktif maddelerde bulunan bir safsizlik olup g¢ogu tiiketici Uriiniinde bir bilesen olarak
etiketlenmez. Kisisel bakim ve temizlik iiriinlerinde kullanilan en yaygin etoksillenmis yiizey aktif
maddelerin bazilar1 alkol etoksilatlar (AE'ler) ve alkol etoksisiilfatlardir (AES'ler). 1,4-Dioksan,
etoksilasyon sirasinda ve ayrica AES'lerin sentezindeki siilfatlama adimi sirasinda istenmeyen yan
reaksiyonlar yoluyla kasitsiz olarak olusur (8). Bes farkli yiizey aktif madde tiiriinden bir veya daha
fazlasini igeren farkli iriinlerde 1,4-Dioksanin 6l¢iildiigii bir ¢alismada arastirmacilar, diger yilizey aktif
maddeleri (AE'ler, alkil siilfatlar, alkilamin oksitler veya alfa-olefin siilfonatlar)) igeren iiriinlere kiyasla
AES igeren iriinlerde istatistiksel olarak anlamli derecede daha yiiksek 1,4-Dioksan konsantrasyonlari
bulmuslardir (9). Black ve arkadaslarinin (10) yaptiklart ¢alismada inceledikleri iriinlerde 1,4-
Dioksanin genel tespit siklig1 %66 olup, en yiiksek ortalama 1,4-Dioksan konsantrasyonlart sampuan,
sa¢ kremi ve gamasir deterjaninda bulundu; ardindan bulasik sabunu, viicut yikama iiriini, el sabunu, ev
temizleyicisi ve kopiik banyosu gelmektedir. Bu ¢aligmada, losyon, krem ve viicut peelinginde nispeten
diisiik 1,4-Dioksan konsantrasyonlari rapor edilmistir.

Tiiketici Uriinlerinden Cevreye 1,4-Dioksan Transferi

1,4-Dioksan'a maruz kalmanin baglica kaynaklari, temizlik faaliyetleri sirasinda dis havanin veya
buharlarin solunmasi, kontamine gida ve igme suyunun yutulmasi ve tiiketici {irlinleriyle cilt temasidir.
Kisisel bakim ve temizlik tiriinlerinin kullaniminin ¢evreye iki atik akisi yoluyla 1,4-Dioksan yaydigi
sOylenebilir. Bunlardan ilki genellikle ¢opliiklere giden kati atik (lirlin kalintilar1 igeren siseler) ve
ikincisi tahliye edilen ve aritma tesislerine veya tesis i¢i sistemlere (6rn. septik tanklar) giren atik sudur.
Bu atiklar daha sonra insan ve ¢evre maruziyetine yol agabilir. Ayrica bir¢ok kanalizasyon boru hatti,
aritilmadan 6nce atik suyu sizdirabilir ve muhtemelen igme suyu kaynagi olarak kullanilabilecek yeralti
suyunun kirlenmesine de katkida bulunur (11). Atik su, daha sonra igme suyu kaynagi olarak
kullanilabilen yeralti sularina veya yiizey sularina sizar ve bu durum, daha sonra 1,4-Dioksan maruziyeti
ile sonuglanir. 1,4-Dioksan seviyeleri, su yiizeylerinden buharlastigindan ve yeralt1 suyu kaynaklarina
ulasmak icin toprakta hizla hareket edebildiginden, kimyasal 6zellikleri nedeniyle yeralti suyunda
genellikle yiizey suyundan daha yiiksektir (12). 1,4-Dioksanin atik akisina siirekli salinimi, 1,4-
Dioksanin kalic1 ve toksik ozellikleriyle birlestiginde, bu bilesigin, etkili bir aritma yoluyla ortadan
kaldirilmadigi stirece kentsel su dongiistinde sonsuz bir sekilde dongiiye girecegini gostermektedir (13).
Atik su ayn1 zamanda kasitl1 olarak Kaliforniyada oldugu gibi aktif olarak geri doniistiiriilmiis su iiretimi
tesvik edildiginde dolayl igilebilir yeniden kullanim i¢in igme suyu kaynaklarma da dahil edilebilir
(13). Belediye atik depolama sahalarina génderilen 1,4-Dioksan igeren tirtinler, depolama sahasi sizinti
suyuna 1,4-Dioksan salabilir ve 6zellikle sizint1 suyunun alttaki yeralti suyuna salinmasini 6nlemek i¢in
eski ve yeterince astarlanmamis depolama alanlarinda, yeralti suyunu kirletebilir 14).

Yasal Diizenlemeler

Diinya Saglik Orgiitii hem kanser hem de kanser dis1 etkileri dikkate alarak 50 pg/L'lik Maksimum
Kabul Edilebilir Diizey (MAC) belirlemistir. Amerika Birlesik Devletleri Cevre Koruma Ajansi,
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Avustralya Ulusal Saglik ve Tibbi Arastirma Konseyi ve Avrupa Birligi, igme suyunda 1,4-Dioksan igin
sinir belirlememistir ancak, Diinya Saghk Orgiitii'niin yan1 sira Japonya, Kore ve Kanada'daki federal
kurumlarin timii, 50 pg/L'lik bir igme suyu kilavuz seviyesi 6nermistir (12,15-17). Almanya'da 1,4-
Dioksan 6zel olarak diizenlenmemistir ancak Alman Federal Cevre Ajansi tarafindan 0,1 pg/L'lik bir
kilavuz deger dneren diizenlenmemis toksik bir madde olarak siniflandirilmistir (12,18). ABD'de, gida
katk1 maddelerindeki 1,4-Dioksan igerigi, her bir kg katki maddesi igin 10 mg't gegmeyecek sekilde
diizenlenmistir (12,19).

1,4-Dioksan Toksisitesi

1,4-Dioksan, hizla emilir ve idrarla elimine edilir. Insanlarda ve hayvanlarda 1,4-Dioksan, B-
hidroksietoksiasetik asit (HEAA), dietilen glikol ve diglikolik aside metabolize edilir (6,20). Idrarda
bulunan birincil metabolit olan HEAA'nin toksik veya karsinojen oldugu bildirilmemesine ragmen,
dietilen glikol ve diglikolik asit dahil diger metabolitlerin karaciger ve bobrekte toksisite sergiledikleri
gosterilmistir (21-23). Igme suyu yoluyla kronik 1,4-Dioksan maruziyetinin diger hepatik etkileri
arasinda karacigerin viicut agirhigia gore artmasi, sentrilobiiler sisme, nekroz, artan DNA sentezi,
kromozomal hasar ve siganlarda ve farelerde enzim sizintis1 yer alir (17,24-25). i¢gme suyu tiiketimi
yoluyla 1,4-Dioksan'a kronik maruz kalmanin bobregi etkiledigi, kortikal tiibiil hiicrelerinde
dejenerasyona, tiibiiler nekroza ve glomeriilonefrite neden oldugu da rapor edilmistir (26). Ek olarak,
son toksikolojik caligmalar 1,4-Dioksanin DNA hasarina ve oksidatif stresin degismesine neden
olabilecegini (27) ve ¢evreyle ilgili konsantrasyon diizeylerinde (~0,5 mg/L) higbir klinik degisiklik
olmadan karaciger ile bobrekte fark edilemeyen hasara neden olabilecegini ortaya gikarmistir (28).
Yiiksek diizeyde (> 50 ppm) 1,4-Dioksana maruz kalmanin, bas agrist ve goz, burun ve bogazda tahris
gibi cesitli olumsuz etkilere yol agtigi da one siriilmiistiir (6). 1,4-Dioksanin emzirme déneminde
bebeklere gegebilecegi bilinmektedir. Farmakokinetik modellere gore 1,4-Dioksanin, karbon
tetrakloriir, metilkloroform, perkloroetilen ile birlikte emziren annelerin ortam havasindan soludugu
stite kolaylikla baglanma 6zelligine sahip oldugu gosterilmistir (29).

Uluslararas1 Kanser Arastirma Ajansi (IARC), deney hayvanlarinda yeterli kanita ve insanlarda yetersiz
kanita dayanarak 1,4-Dioksani "insanlar icin muhtemelen karsinojen" (grup 2B) olarak siniflandirmustir.
Onerilen 0,50 pg/L'lik MAC, siganlarda kanser gelismesinden 6nce meydana gelen karaciger etkilerine
iliskin ¢alismalara dayanmaktadir ve 1,4-Dioksanin hem kansere hem de kanser dis1 saglik etkilerine
kars1 koruyucudur. Insanlar iizerinde yapilan ¢alismalar, karacigeri ve bobrekleri etkileyen, solunum
yoluyla maruz kalmayla iligkili kanser dis1 saglik riskleriyle sinirlidir (12). Bu ¢alismalar onerilen bir
MAC'n olusturulmasi i¢in uygun olmasa da sindirim yoluyla maruz kalan hayvanlarda bulunan saglik
etkilerini desteklemektedir. Hayvanlarda 1,4-Dioksan'a maruz kalmanin saglik tizerindeki en ciddi etkisi
kanserdir. Bilim, 1,4-Dioksanin yalnizca belirli bir maruz kalma diizeyinin {lizerinde kansere neden
oldugunu gostermektedir (12). 1,4-Dioksanin uzun siireli oral uygulamasinin kobaylarda karaciger ve
safra kesesinde ve sicanlarda burun boslugu ve karacigerde tiimédrlere neden oldugu gdosterilmistir.
Ayrica, 1,4-Dioksan metabolizmasinin, sondayla veya igme suyuyla akut oral uygulamay: takiben gesitli
dokularda CYP450'nin ¢esitli izoformlarini indiikledigi gosterilmistir (30). Bu nedenle, dietilen glikol
ve diglikolik asit gibi iiretilen toksik metabolitlerin, karacigerde CYP izoformlarinin (yani CYP2E1)
indiiksiyonu ile kombinasyon halinde gozlenen hepatik tiimér olusumu tepkilerine katkida bulunmusg
olmas1 muhtemeldir (17). 1,4-Dioksan ayrica iki agsamali bir karsinojen test kullanilarak farelerde
yapilan ¢alismalarda karsinojeniteyi destekleyici aktivite gostermistir. 1,4-Dioksanin genotoksisitesi, in
vivo fare karacigeri ve kemik iligi mikroniikleus analizlerinde rapor edilmistir (24-25,31). Farelerde su
icmeyi iceren uzun siireli bir caligmada bulunan zit etki gézlenmeyen en yiiksek seviyeye (NOAEL)
1000 giivenlik faktorii uygulanarak kansere yol agabilme esigi olarak 16 pg 1,4-Dioksan/kg viicut
agirligi/gin toplam giinlik alim miktar1 (TDI) hesaplanmigtir (32). Ayrica EPA, erkek siganlarda
karaciger ve bobrek toksisitesi i¢in 9,6 mg/kg viicut agirligi/giinliik NOAEL'e dayanarak 1,4-Dioksan
icin 0,03 mg/kg viicut agirligi/glinliik bir referans dozu (RfD) tiiretmistir (33). EPA 30 pg/1 1,4-Dioksan
ile kirlenmis igme suyunda insanlar i¢in yasam boyu kanser riskini 100.000'de 1 olarak tahmin etmistir
(24).
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Suda ve Gidada 1,4 Dioksan

Musluk suyu gibi ortamlarda 1,4-Dioksanin tespit edildigine dair birkag¢ rapor olmasina ragmen,
gidalarda 1,4-Dioksan igerigi hakkinda ¢ok az rapor bulunmaktadir.

Suda 1,4 Dioksan

Japonya'da nehir suyunda 0,1 ile 16,0 mg/l arasindaki seviyelerde ve yeralt1 suyunda maksimum 94,8
mg/l konsantrasyonda 1,4-Dioksanin tespit edildigine dair raporlar mevcuttur (32,34). Yeralt1 suyunda
1,4-Dioksan kirliligini arastiran diger ¢alismalar da yiiksek seviyelerde 1,4-Dioksan bulundugunu
gostermistir (32,35-36). Japonya'nin Kanagawa vilayetindeki alt1 sehirden 1995 ve 1996 yillar1 arasinda
toplanan musluk suyu o6rneklerinde de 0,2 mg/l ile 1,5 mg/l arasinda 1,4-Dioksan seviyeleri tespit
edilmigtir (37). 2013-2015 yillar1 igin Ontario'daki 111 bolgeden elde edilen veriler, 1,4-Dioksanin
numunelerin %78'inde tespit snirmin (DL) (0,02 pg/L) altinda oldugunu ve konsantrasyonlarin DL'den
disiik ila 1,60 pg/L arasinda degistigini gostermistir (12). 2010-2016 yillar1 arasinda Québec'teki 24
bolgeden toplanan yiizey suyu ve yeralti suyu 6rneklerinden elde edilen veriler, 1,4-Dioksanin tiim
orneklerde DL'min altinda oldugunu (0,03 ile 0,5 pg/L arasinda) gostermis olup Kanada Cevre Ulusal
Su Kalitesi izleme Ofisi tarafindan dogu Kanada'daki (New Brunswick, Nova Scotia ve Newfoundland)
101 6rnekte 6lgiilen yiizey suyu 1,4-Dioksan konsantrasyonlarinin tiimii de 0,5 pg/L'lik DL'nin altinda
bulunmustur (38). 1,4-Dioksan, Ottawa, Ontario'daki bir laboratuvar atik bertaraf alanindan 200 m'ye
kadar uzakta toplanan yeralt1 suyu numunelerinin %13'tinde, 300 pg/L ile 2.000 pg/L arasinda degisen
konsantrasyonlarda tespit edilmistir (39). 1983-1986'da Kanada'daki ¢esitli ¢op depolama alanlarinin
yakimindaki yeralt1 suyu 6rneklerinde 1,4-Dioksan konsantrasyonlariin 1 pg/L'den az oldugu rapor
edilirken, ¢6p depolama alanlarmin altindaki yeralti suyu drneklerinde 1,4-Dioksan konsantrasyonlart
500 pg/L kadar yiiksek bulunmustur (38). Kitchener-Waterloo bolgesindeki 21 kuyu alaninda 1,4-
Dioksan seviyelerinin degerlendirilmesinde, bir kuyu alaninda (Greenbrook kuyu alani) 30 pg/L'den
daha yiiksek konsantrasyonlarda 1,4-Dioksan belirlenmistir. (40). 2011 yilinda atik depolama sahasinin
kapatilmasindan neredeyse bes y1l sonra bdlgedeki dokuz kuyuda 1,3 pg/L ile 10 pg/L arasinda degisen
konsantrasyonlarda 1,4-Dioksan tespit edilmistir (12). 1,4-Dioksan, Amerika Birlesik Devletlerinde
EPA'nin 5.000'den fazla igme suyu kaynagimin izlenmesini igeren ii¢iincii “Diizenlenmemis Kirletici
Izleme Karar’” (UCMR 3) arastirmasina dahil edilmis (41) ve 2013 ile 2015 yillar1 arasinda tehlikeli
atik sahalarindan salinan yeralt1 suyu ile 45 eyaletteki halka acik icme suyu kaynaklarindan olusan test
edilen kamu su sistemlerinin %22'sinde minimum raporlama seviyesi olan 0,07 pg/L'nin {izerinde ve 33
pg/L'ye varan konsantrasyonlarda 1,4-Dioksan tespit edilmistir (42).

Gidalarda 1,4 Dioksan

Kanada'da gidalarda 1,4 dioksani 6l¢en higbir ¢alisma olmayip gida yoluyla 1,4-Dioksan maruziyetine
iliskin ihtiyatli tahminler 2010 taramasinda hesaplanmistir (8). Degerlendirmede, 1,4-Dioksanin izin
verilen dort gida katki maddesinde (polisorbat 60, 65 ve 80 ve polietilen glikol) bu gida katki
maddelerine yonelik gida smifi spesifikasyonlarmin izin verdigi maksimum seviyede (Gida katki
maddesinin kg't basina 10 mg 1,4-Dioksan) (19) bir safsizlik olarak mevcut oldugu varsayilmistir.
Yapilan bu gida maruziyeti arastirmasina gore, formiil mamayla beslenen bebeklerin (<0,6 aylik) bu
kirletici maddeye en yiiksek maruziyeti yasadiklar bildirilmistir (1,1 pg/kg viicut agirligi/giin) ve onlari
1 ila 4 yag aras1 ¢ocuklar (0,3 pg/kg viicut agirligi giin) takip etmektedir.

Japonyada Nishimura ve arkadaglar1 (32) Japonya'nin Kanto bolgesi i¢in Saglik, Calisma ve Refah
Bakanligi tarafindan rapor edilen ortalama gida alimini temel alarak gidalardaki 1,4-Dioksan alim
miktarlarini incelemiglerdir. Calismalarinda yer alan gida gruplari ve analiz sonucunda tespit edilen 1,4-
Dioksan igerikleri ile hesaplanan giinliik 1,4-Dioksan alim miktarlar1 Tablo 1.’de verilmistir.
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Tablo 1. Gida gruplar1 ve analiz sonucunda tespit edilen 1,4-Dioksan igerikleri ile hesaplanan giinliik
1,4-Dioksan alim miktarlari (32)

Grup Gida tipi Giinlik Gidadaki 1,4-1,4-Dioksan
gidaalim  Dioksan alim miktar
miktari icerigi
(9) (uglkg)  (u9)

[ Piring ve triinleri 153,1 ND 0,000

Il Arpa, bugday, ekmek, makarna, noodle, pataes ve diger ~ 175,5 6 0,057
yenilen kokler

Il Seker, sekerleme, recel, kek, biskiivi ve diger 33,8 6 0,010
atistirmaliklar

IV Tereyagi, margarin, bitkisel yaglar, i¢ yagi, mayonez 19,3 8 0,008

V  Soya ezmesi, tofu ve diger soya ve fasulye iiriinleri 66,7 3 0,006

Vi Meyve, meyve suyu 131,1 4 0,026

VIl Havug, 1spanak, yesil biber, domates, brokoli, kereviz, 100,9 3 0,015

bamya
V111 Japon turpu, sogan, lahana, salatalik, Fasulye Filizi 206,3 8 0,076
Patlican, yesillik, turp, mantar, deniz yosunu

IX Soya sosu, ketcap, tuz, sos, bira, sarap, alkolsiiz 199,7 7 0,070
icecekler, cay

X Somon ve alabalik, ton baligi, ¢ipura ve yassi balik, 91,6 5 0,022

istavrit ve sardalya, ¢ig balik, miirekkep balig1, ahtapot
ve yengeg, kabuklu deniz tirlinleri, tuzlanmis,
kurutulmus, konserve, pismis balik
Xl Sigir eti, domuz eti, tavuk, balina diger hayvan etleri, 123,6 6 0,055
jambon ve sosis, yumurta
Xl Siit, peynir, siit lirtinleri 146,1 13 0,095

Yine Japonyada Nishimura ve arkadaglari (43) tarafindan yapilan bir ¢alismada sirasiyla 9 ilin her
birindeki 3 evden 3 giin boyunca yemek 6rnekleri alinarak analiz edilmis ve gidalardan 1,4-Dioksan
alimi aragtirilmistir. Analizde tespit limiti 2 pg/kg olup 26 6rnekte 1,4 dioksan tespit edilmezken, 1
ornekte 3 pg/kg konsantrasyonda tespit edilmistir.

Sonug¢

Bu derleme ¢aligmasindan goriildiigii tizere diinya literatiiriinde suda ve gidalarda 1,4 dioksan varligini
arastiran ¢ok az caligma vardir. Ayrica yine diinya iilkelerinin pek az1 bu madde i¢in gevrede, suda ve
gidalarda bir mevzuat ile limit veya klavuz seviye belirlemistir. IARC, deney hayvanlarinda yeterli
kanita ve insanlarda yetersiz kanita dayanarak 1,4 dioksan1 "insanlar i¢in muhtemelen karsinojen" (grup
2B) olarak smiflandirdigindan bu bilesik hakkinda diinya {iilkeleri tarafindan ivedilikle 6nlem alinmasi,
mevzuat diizenlenmesi ve suda, gidalarda ve ¢evrede izleme ve giderim ¢aligmalarinin yapilmasi 6nem
arzetmektedir.
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THE ASSESSMENT OF MICROBIAL LOAD AND COMPOSITION OF MAJOR
ELEMENTS OF COMMERCIALLY AVAILABLE RED BEETROOT JUICES

Cigdem Dogruer', Hatice Aybiike KARAOGLAN?
Avitek R&D Diagnostic and Analysis Laboratory, Ankara, Turkey

2Sivas Cumhuriyet University, Faculty of Health Sciences, Department of Nutrition and Dietetics,
Sivas, Turkey

ABSTRACT

Fermented vegetable juices are becoming more popular in the worldwide food and beverage sector. The
rise of the industry can be attributed to the adoption of product innovation strategies and the promotion
of healthy nutrition awareness. Furthermore, there is a growing consumer preference towards non-dairy
fermented foods, which aligns with the rise in health issues such as lactose intolerance or elevated
cholesterol levels that can be attributed to the use of fermented dairy products. In Turkey, there is a wide
variety of commercially marketed fermented vegetable drinks. In order to take advantage of the health
benefits associated with fermented vegetable juices sold as functional products and successfully
penetrate international markets, research and development efforts aimed at enhancing conventional
fermentation are required. In this study, ten red beet juice (Kvass) beverages of various brands that are
available in big markets and on websites were provided, and the macronutrient component
concentrations and microbiological characteristics of the beverages were determined. The pH values of
the samples exhibited a range of 2.40 to 3.90. Total mesophilic bacteria, total lactic acid bacteria and
total coliform bacteria counts of the samples were changed between 2.68-7.51 log CFU/mL, 2.85-5.51
log CFU/mL, and 2.00-5.05 log CFU/mL, respectively. None of Salmonella spp. were detected in the
samples, however, Escherichia coli was present in nine of the evaluated samples. Furthermore,
concentration of potassium (K), sodium (Na), calcium (Ca), phosphorus (P), and magnesium (Mg) in
the samples were evaluted. In all of the samples analyzed, the element with the highest concentration
was identified as sodium (Na), followed by potassium (K). The samples exhibit K/Na ratios ranging
from 0.03 to 0.31. These relatively low ratios suggest the need for attention to detail in patients
diagnosed with cardiovascular diseases and Type-I1 diabetes.

Keywords: Functional foods, fermented foods, lactic acid bacteria, essential minerals
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A STUDY ON ENHANCING ACCESS TO HEALTHY FOOD AND ADEQUATE
NUTRITION FOR CHILDREN WITH DISABILITIES IN MODERN INCLUSIVE SOCIETY

Fr. Baiju Thomas
Research Scholar
Ramakrishna Mission Vivekananda Educational and Research Institute,
Faculty of Disability Management and Special Education,
Vidyalaya Campus, SRKV Post, Coimbatore, Tamil Nadu, India

ABSTRACT

The present study enhances access to healthy food and adequate nutrition for children with disabilities
in a modern inclusive society. Food and nutrition security are achieved when people can access and use
sufficient food quantity, quality, safety, and socio-cultural acceptability. However, it appears that there
is a lack of study and policy that addresses the specific requirements of disabled children who are at risk
of food and nutrition insecurity. Some families of children with disabilities work together to satisfy their
children's dietary needs, while others seek support from a nutritionist who provides more individualized
suggestions. Malnutrition is a worldwide health emergency that requires prompt action. This can happen
when people do not get enough to eat regularly, do not get enough specific protective foods vital to
overall health, or both. There are far-reaching effects of widespread or insufficient ingestion of some
nutrients. This paper will discuss the challenges of feeding disabled children and how you may help.
We can only offer parents and caregivers a general framework because each child's dietary needs are as
unique as oneself. Consuming foods rich in nutrients is essential for proper functioning of all
physiological systems. Many persons have varying vitamin requirements, even though all vitamins are
important. The majority of these can be traced back to where they are in their respective life cycles.
Some individuals think this is a rare occurrence. Over the past three decades, millions of infants have
made remarkable strides on their journey to achieve their first birthday. The fact that these tiny beings
managed to triumph over the substantial challenges between childhood and teenage years is miraculous.
A staggering 92% of today's new-borns survive to their first birthday, up from 83% three decades ago.
The connection between malnutrition and disability is becoming increasingly recognized as a threat to
global health and a violation of human rights among Children with Disabilities in a modern, inclusive
society.

Keywords: Enhancement, Access, Healthy, Food, Adequate, Nutrition, Children with Disabilities,
Modern, Inclusive, and Society

Introduction

Globally, there are over 870 million hungry human beings. About 165 million children under five are
stunted, and another 100 million are underweight due to chronic malnutrition. Between 250,000 and
500,000 children each year go blind due to a lack of vitamin A. Infants and early children who suffer
from low birth weight, malnutrition, and infectious infections like diarrhoea are at risk for a potentially
life-threatening developmental disorder known as stunting. A global survey found that children under
five in low and middle-income nations were more likely to be stunted if they had experienced diarrhoea.
The effects of checking on a child's intelligence and ability to learn are evident as early as infancy and
continue into adulthood (Visser, M. et al. 2016). The term utilization measures how well nutrients are
absorbed and used by the body (Gross et al., 2000). Children and adolescents with disabilities in all parts
of the world need access to proper nutrition to grow and develop normally. Children with disabilities
often display physical features such as limitations, deviations, identity, and low stature. Disabled persons
are a common sight in modern culture. Children and people with disabilities are especially vulnerable.
The health of adolescents and teenagers in this area is no different from anywhere else in the nation.
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Poor dietary habits are one of the leading causes of death worldwide. Food and nutrition security
combine the concepts of food security and nutrition security. It shifts the focus away from one or the
other, and the use and utilization of food in the definition of Food and nutrition security highlights the
biological aspect of Food and nutrition security as opposed to only the physical aspect of food
availability and access (Gross et al., 2000). Eating habits, meal planning, dietary diversity, and equitable
access to food are all vital factors to consider (El Bilali et al., 2018). In a study by Weingartner (2004),
one can learn about an individual's food security at home by studying their eating patterns. Weingartner
(2004) argues that families still face difficult choices regarding what to buy, prepare, and eat and how
to distribute food equally throughout the household, even when there is an excess of nutritious food
available. Food security is defined by both Pangaribowo et al. (2013) as the condition where all people
have reliable and, ideally, increasing access to food that is both nutritionally adequate and available in
sufficient quantities to allow them to maintain or improve their level of productivity and health. The
Committee on World Food Security (2012) defines food security as the State where all people can
always and reliably get their hands-on food that is both technically and nutritionally sufficient for their
needs and choices, allowing them to lead healthy, productive lives. Food insecurity is a prominent factor
in undernourishment today, based on a study conducted in 2013 by Pangaribowo et al. Increased rates
of obesity in low-income countries are associated with acute food insecurity and inadequate nutrition
(FAOQ, 2019). However, this is not the case in countries with high incomes. Ensuring that children never
go hungry is vital, but so is providing them with safe places to live in an inclusive society.

Understanding the Significance of Food and Nutrition

Many people go hungry every day because they do not have enough money to buy food. It is an insult
to human dignity that so many people worldwide have to choose between eating and keeping alive, as
stated by the United Nations' special expert on the right to food (United et al., 2002a). You can eat as
much as you want without worrying about your health suffering. With medical care and healthy eating,
patients can overcome their illnesses and return to full health. Therefore, it may be most important to
eat healthily throughout one's entire life. The importance of food and nutrition, how to get the most out
of it, and the most effective tools for preparing food are addressed. Eating foods from each of the five
food groups is beneficial, and as evolved organisms, humans recognize this. A healthy diet is essential
for both healthy mental and physical growth. Thanks to globalization and other features of contemporary
life, foreign fast food chains have opened shop in the country. Feeding impaired children ought to require
a surcharge, yet this is perfectly okay. The rising prevalence of obesity has been linked to a rise in the
consumption of unhealthy foods. It aids in making up for their shortfalls. As an outcome, children with
disabilities must integrate mealtimes into their everyday lives in the modern inclusive society.

No one wants to spend their lives doing nothing, so everybody sets goals. Both the personal and public
realms are looked at. It is well known that providing disabled children with consistent meals improves
their health and well-being. We need the energy that comes from the food we eat in order to live. In
order to fulfil their roles and achieve the intended outcomes, personnel are encouraged to have a more
positive approach (Kapur, R., 2023). Humans are enlightened beings who know the importance of eating
various foods from each food group. A healthy diet is essential for reaching their full mental and physical
potential. Globalization and other aspects of modern life have allowed foreign fast-food chains to
establish themselves in the country. Disabled children are willing to pay a higher food price. The
prevalence of obesity has been linked to the widespread use of unhealthy food. Nobody wants to spend
their lives aimlessly; thus, everyone sets out to achieve something. Both the personal and public realms
are considered. It is generally agreed that disabled children require a steady supply of nutrients to thrive.
The food we eat provides the energy that our systems require. In order to carry out their responsibilities
and achieve the intended outcomes, employees are encouraged to take a more positive perspective.
These delicious foods can be found in many public places, including cafes, restaurants, hospitals, and
prisons. Since environmental factors, our food supply has been severely compromised. Demands for a
cleaner environment have gained intensity in the wake of studies documenting the harmful effects of
consuming contaminated food. Everyone should do their part to keep the kitchen clean and safe. The
cleaning staff is responsible for always maintaining a spotless dining area. Maintaining a clean
environment for the equipment is required. It is encouraging that the food is made with flavour and
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health in mind. Experts agree that ensuring children with disabilities access healthy food is vital to
building a modern inclusive society.

Food and Adequate Nutrition for Children with Disabilities

Children with disabilities usually need more attention than ordinary children. Disabled children’s access
to nutritious meals and medical care should be prioritized. Many people are making dietary changes to
better their health and nutritional status. Meals that include the appropriate proportions of both nutrients
are considered healthy. As per Mela, D. J. (2001), a healthy, well-balanced diet provides an individual
with the appropriate number of calories and nutrients to achieve and maintain their optimum body
weight without compromising their health. A lifetime of health, growth, and resistance to chronic
diseases depends on adequate nutrition in infancy and adolescence. Calories, protein, and other nutrients
are essential for developing and maintaining young bodies. Generally speaking, a child's dietary needs
increase in tandem with his or her growth rate. Due to the fast increases in lean body mass and total size
during adolescence, adolescents have greater caloric needs than younger children. A person's nutritional
requirements vary based on age, gender, size, and health status. The nutritional requirements of various
areas of the body vary. Impaired children, adolescents, and women of childbearing age have a poorer
nutritional status than their typically developing peers (Kuper et al., 2014; Groce et al., 2013a:2013b).
Lack of food is both a cause and an effect of impairment, and it is more common in children with
disabilities (Kuper et al., 2014; Groce et al., 2013a:2013b). It is important to give children with
disabilities the same opportunities as other children to grow up and contribute to their communities'
social, cultural, and economic well-being. Disabled people face major challenges in life and often
struggle to achieve their goals. Matthews, V. L., Wien, M., and Sabaté found in 2011 that experiencing
stress while eating led to decreased food consumption. When their child has a disability, parents
frequently put their own needs second. Even the strongest and most defiant children might go hungry if
their parents are unwilling to do the work. By the way, this is not just a problem at home but a worldwide
problem. Children with disabilities may require dietary supplements to meet their unique nutritional
requirements. A child with disabilities might make mealtimes challenging for their family since they
need more assistance from their carers than other children in their everyday lives in the modern inclusive
society.

Disabled children's special food requirements can strain family members, who may need to devote more
time and money to the task. A common problem for families is a lack of knowledge about how to provide
healthy food to a disabled child or how to teach a youngster to feed him or herself. Children with specific
needs, such as those with cerebral palsy requiring specialized sitting and placement or those with Down
syndrome with an increased risk of choking or contracting pneumonia, can benefit greatly from this.
Few studies have examined the efficacy of attempts to increase participation in nutrition programming
for children with disabilities, and most of the literature on the needs of individuals with disabilities has
focused on children. Most commonly, families of disabled children are provided with nutrition
education, and disabled children are encouraged to engage in after-school and summer feeding
programs. It was found in this research that the nutrition sector programming area suffers from a lack of
credible assessments and information categorized by disadvantage. The World Health Organization
(2012) found that nations with high malnutrition and nutritional insufficiency rates also had higher
prevalence rates of disability and developmental delays. Some children have a more challenging time at
home and school than others because of a disability they were born with. Children will consume
whatever they are given to eat. Thus, they must access healthy options to grow up in a progressive and
inclusive society.

Malnutrition and Disability

Disability is continual, and many people go starving as an outcome. The author of this book explores
the link between poor diet and behavioural problems. The paper's subject will be the writer's intent to
address food insecurity. In this study, we will look at how malnutrition contributes to the expanding
disability crisis. Methods for preventing and treating malnutrition will also be assessed. Experts from
all worldwide tested in addressing both malnutrition and disability because of their expanding
prominence on the global health agenda. Here, we take a high-level look at what the two fields might
gain by working together more closely. Malnutrition can have varying degrees of severity across a
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person's lifespan, significantly impacting their physical, sensory, intellectual, and mental health.
Nutrition service providers for children and adults, as well as those working to reduce the effects of
disability, can work together to find the answers to these questions (Groce N. et al., 2014). The
disciplines of nutrition and disability services are highly related. Food Scarcity and dietary deficiencies
may contribute to a higher prevalence of impairments and developmental delays. Malnutrition, for
instance, can increase the consequences of a pre-existing illness and contribute to multiple other
impairments (Ertem et al.,2012). Worldwide malnutrition and disability issues are deeply
interconnected. In countries where malnutrition and vitamin shortages are common, it is more common
for people to develop mental and physical illnesses. The relationship between malnutrition and disability
is complex. Since the effects of malnutrition on pre-existing disability are not dissimilar from those of
other deficits, ensuring children with disabilities access to proper food and adequate nutrition is a top
priority in a modern inclusive society.

As stated in the Declaration, everyone should have access to information and tools to improve their
health. All public buildings in nations that sign must be accessible to people with disabilities. This
includes classrooms, workplaces, and healthcare facilities. The Convention on the Rights of the Child
guarantees this protection for all children, including those who suffer from food reactions and food
intolerances. WHO identifies disability as a major threat to international health, human rights, and
economic growth. The detrimental impacts on health and the growing challenge in accessing health care
and related services, such as rehabilitation, make disability a worldwide public health issue. Disability-
related stigma, discrimination, and unfair treatment are major human rights issues. Disabled people are
often the targets of society's anger, abuse, discrimination, and scorn. Organizations working to alleviate
poverty worldwide face significant difficulty due to the interconnected nature of poverty and disability.
As per studies (Haider et al., A. M. U, 2012), those who are already unable to work and may suffer
financial issues are more likely to become disabled. Malnutrition among children is a major problem. It
is responsible for a disproportionate share of youth impairment and is the main cause of death among
young people. Health and social problems are exacerbated by poverty and discrimination. The effects
of childhood malnutrition are severe and long-lasting (Haider et al., 2012). Eating a balanced diet is one
of the most effective strategies to improve your health and longevity. Experts and leadership have
neglected both disability and food. Disabled people are particularly vulnerable to the negative health
impacts of hunger brought on by financial stress. Children with disabilities are particularly impacted by
food insecurity in a modern inclusive society.

Maintaining optimal performance and health requires regular, high-quality nutrition. It is important to
know what nutrients the body needs and how much of each. Poor nutrition may ensue from not knowing
what to eat, why it is important, and where to find it. A balanced diet should include all food groups and
contain all necessary nutrients. Most licensed dietitians will advise their patients to eat healthily and
exercise regularly to lose weight and enhance their health. A nutritious body is a happy body, and vice
versa. This quantity is measured in calories. Lipids, carbs, and proteins are the three macronutrients
utilized most efficiently by the human body. Gaining weight is an outcome of eating too many calories.
The severe poverty and lack of nutrition created an especially dangerous situation for disabled children.
Educational initiatives may not be sufficient to address the nutritional needs of children with disabilities.
Access to decent food and proper nutrition is fundamental in a modern inclusive society.

The Right to Food

Everyone has the right to eat nutritious food. Having a healthy diet is only half the equation. Every
person has the right to the resources and food they need to live a long, healthy, and productive life.
Everyone, whether an individual or part of a group, deserves access to sufficient food or the means to
get it. A person's overall well-being, personal and communal fulfilment, dignity, and freedom from fear
are all ensured when they have reliable, long-term, and cost-free access to food in sufficient quantity
and quality that is consistent with the cultural traditions of the people to which they belong. The right to
food is an integral part of the right to a prosperous life. Years of worldwide discussion on human rights
have considered a holistic bundle including civil, political, economic, social, and cultural protections,
culminated in the United Nations' adoption of the Declaration on the Right to Development in 1986
(Dev et al., 2003). As an outcome of the prevalent issue of ongoing hunger and malnutrition, there has
been an increase in the recognition of the right to food. Domestic and international human rights
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legislation provides the unique context of the right to eat. From the home sphere, where the right to food
has received varied degrees of express or indirect constitutional legitimacy, to the regional and global
globes, the concept of a right to food is used in various situations (Cohen, M,2017). Food is essential
for the survival of all forms of life. All people deserve access to nutritious food. One of the most
fundamental human rights is the right to proper sustenance. The rightful nation's constitution highly
values sufficient food and water. We have achieved a world without hunger only when every man,
woman, and disabled child can cater to their nutritional needs. The governments of most countries have
officially recognized this as a fundamental human right. Governments have been gradually enforcing
what is now understood to be a fundamental human right. However, the right to eat goes well beyond
any cliché or idealistic view of development. No efforts or problems without practical answers will
produce outcomes. To stay alive, organisms of every kind need to consume some nourishment. Access
to healthy food is regarded by many as a basic human right. The right to food is fundamental to the other
rights of children with disabilities in a modern, inclusive society.

The right to food involves concerns about sustainability. Sustainable techniques for ensuring a constant
food supply are also required to ensure this right. Realizing the right to food depends on several factors,
including the food's affordability, accessibility, adequacy and long-term viability. Several indicators will
be used to calculate its food security status. Accessibility and availability are linked to sustainability.
Both ready availability and the financial means to purchase healthy meals are crucial. Food costs and
production incentives can be boosted by access to sustainable lifestyles. The ability to save money and
use it toward other goals like education, income, housing, sanitation, and health improves when people
know they will not go hungry and cold. Providing the impoverished with the money they need to buy
food is also essential. Poor people can ensure they have enough money to buy food in two ways.
Government-run initiatives such as subsidized food, nutrition, and job training programs allow people
to put food on their tables and pay their bills. Alternately, sector growth may increase disposable income
by generating additional high-paying employment opportunities. One of the most basic human rights is
earning a living and supporting one's family. A person has the "right to food" under domestic and
international law, which includes purchasing food from a store rather than producing it themselves.
Maintaining a healthy diet requires a steady supply of nutritious foods. The right to food and nutrition
is more widely discussed in terms of human rights than in terms of development strategies and programs
(Eide, A., 1998). This is because the human rights approach provides a normative framework and an
obligation for the State to safeguard individual fundamental interests. However, the 'Rights' approach
may only sometimes be useful in identifying causes of hunger and malnutrition and developing effective
solutions to these issues (Steiner et al., 2008). The inability of states to defend citizens' right to adequate
food security is an important contributor to global hunger and malnutrition and should be addressed as
the top concern in every modern inclusive society.

A Sustainable Food Systems

A sustainable food system must account for population shifts, development, income, consumption
habits, economic integration, and resource depletion. Changes to food systems during the past three
decades have had broad positive benefits, especially in developing nations. New non-farm employment
has been created as an outcome of the expansion of the food industry, and consumers now have access
to a wider variety of foods beyond regional staples to satisfy their cravings for novelty and the pursuit
of ever-higher standards of quality. Even though these developments are something to celebrate, the
rapid structural changes accompanying them have also brought about increasingly severe challenges
that may have far-reaching consequences for the country's ability to provide adequate nutrition for its
population. Due to their high processing levels, high caloric density, and low nutrient content, most
commonly eaten foods today are unhealthy. Smaller farmers and agribusinesses find it challenging to
compete in larger marketplaces. Both animal and human health issues are on the rise, and so is the
problem of wasted food. Finally, take comfort that the future will be unlike any other. If we all give in
to the desire to eat, prepare, farm, and shop like our ancestors, we will never have a food system that is
good for children with disabilities in the modern inclusive society.

Last but not least, the environmental impact increases with the length and economic growth of the food
supply chain. By increasing our knowledge of the inner workings of various food systems, we can ensure
that their expansion will have the fewest possible negative effects and the greatest possible positive
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ones. As per Goodman, D., DuPuis, E. M., and Goodman, M. K. (2012), a food system includes
everything from the farms and factories that grow our food to the restaurants and grocery stores that sell
it, as well as the government agencies that oversee these processes and the communities that benefit
economically and environmentally from them. Identifying the factors that determine food availability,
accessibility, and consumption is vital to grasping the consumer's role in food systems that prioritize
nutrition. Understanding how food systems have evolved across time and space is essential to improve
society, the environment, or the distribution of resources. As per Grant M., (2015), they are vital to
analysing the connection between dietary guidelines and studies on the food system. Despite improving
living conditions, feeding the world's growing population is becoming increasingly difficult. Climate
change and the globalization of the food chain are two issues that only serve to confound matters further.
The agri-food system adapts by balancing profit, food safety, and the environment. A good handle on
this increasing complexity is crucial for building sustainable and resilient agri-food systems, which may
involve complicated global supply networks and difficult environmental and socioeconomic
adjustments. Transportation, nutrition, the revitalization of rural regions, climate change, and the
exploitation of natural resources are only some of the subject areas for papers in the set. Experts in this
field consider the benefits and drawbacks and the short-term and long-term effects of agri-food systems.
Education, innovation, and public health nutrition policy are just a few places where food system
analysis has proven useful. This emphasizes the need to identify many influences that point to the
outcome of sustained improvements to food system efficacy. Many instances of multi-stakeholder
coalitions advocating for food system reform show the framework's flexibility and efficacy in addressing
the vital problem of providing children with disabilities with access to good food and adequate nutrition
in a modern inclusive society.

Conclusion

Eating food is important in providing the essential nutrients for normal development and growth.
Finally, all children with disabilities should be included in general food security and treatment initiatives
to ensure they have the best access to nutrition possible, as this is an issue of equality and basic human
rights. Disability issues must be correctly integrated into nutrition programs, policies and services to
effectively battle hunger and disability simultaneously in both everyday life and emergency food
security situations. A child's nutritional status is closely related to the amount of food they consume.
Children with disabilities have a correlational relationship between their daily protein, vitamin
consumption, and healthy state. This is most noticeable when discussing protein. This study paves the
way for nurtures to improve the nutritional condition of children with disabilities through interventions
like health education. Researchers may choose to examine a wide range of extra-dietary factors
influencing the health situation of disabled children. The amount of food a child consumes is one such
factor. Despite government efforts to address the issue, malnutrition remains a major concern. People
who are disabled are more likely to go hungry than the general public. Eating out more frequently,
embracing healthier prepared meals, and experimenting with new technology and food sources like lab
meats and algae can all help us avoid making the same mistakes our ancestors did. One of the many
obstacles to progress is the prevalence of hunger and other physical hardships. Finally, one may argue
that eating healthily is vital for reaching one's full potential in a modern inclusive society.
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ABSTRACT

Tomato (Lycopersicum esulentum L.) is one of the important vegetable plants and that has great
nutritional values in Nigeria. However, inadequate nutrients from soil to sustain the varieties initiated at
pruning conditions in weeks are major constraints on growth and yield parameters of tomato. The pot
experiment was conducted at trial afforestation station, JICA, Afaka-Kaduna to determine the effect of
soil type, variety and pruning period on growth and yield performance of tomato. The experiment was
laid out in randomized complete Block Design (RCBD) with five replications and twenty-four (24)
treatments. The treatments comprised five (5) polythene pots making 120 polythene pots used. The
factorial treatments included: soil types (Eucalyptus Parkia, Acacia and Mango plantations); variety
(Platinum 701 F; and Padma 108 F1), pruning period (2, 4 and 6 weeks) respectively and arranged in
4x2x3 factorial arrangements. The cultural practices including nursery establishment, fertilizer
application, weeding, watering, staking and transplanting were done concurrently according to the
treatment specifications in the screen house. Pre-planting soil analysis from plantation soils was carried
out to determine physico-chemical properties of the soils. Plant height, number of leaves per plant,
flowers per plant, primary and secondary branches per plant were collected at 2, 4, 6 and 8 weeks after
pruning while yield and yield components (fruits per plant, fruit length per plant, fruit diameter per plant
and fruit weight per plant)s. The results obtained indicate that optimum performance on growth and
yield components were recorded in soil from parkia plantation, Padma F; (variety) and pruning period
at 2 weeks after transplanting (WAT). It is therefore recommended that using soil from parkia plantation
with variety (Padma F) at pruning period of 2 weeks after transplanting could be suitable for small
holding farmers most especially gardening farmers in the study area.

Key words: Soil types, variety, pruning periods, growth parameters, yield components

INTRODUCTION

Tomato (Solanum lycopersicum L.) belongs to the family Solanaceae and is one of the most widely
eaten vegetables in the world which popularly stems from the fact that they can be eaten fresh or in
multiple of processed forms. In the recent decades, the consumption of tomato has been associated with
prevention of several diseases (Willcox et al., 2003; Sharoni and Levi, 2016) mainly due to the content
of antioxidants including carotenes, (Lycopene as well as B- carotene), ascorbic acid and phenolic
compound (Periago et al., 2009). The world production of tomato figure in 2012 was 145.8 metric tonnes
with china leading with 41.9 metric tonnes. In Africa, Egypt is the leading producer with the production
of 39.5 metric tonnes and Nigeria is the fourth in Africa and lead in West Africa sub region with an
established output of 1.10 metric tonnes and average yield of 10 tonnes ha™ (FAO, 2012).

Despite these attributes of soil, the soil in the northern guinea agro-ecological zone of Nigeria suffers a
setback in terms of plant growth and development due to continuous depletion of essential nutrient
element such as nitrogen, (N) available phosphorus (P) exchangeable potassium (K) and organic matter
(Sing et al., 2001). This inadequacy is caused by the excessive use of fertilizers, nutrient in balance
which may lead to cost of crop production, starvation, and ever war, (Ahmed, 2005; Chude, 2011);
Moyinjesu and Ojeniyi, 2008). Also, tomato yield could be increased substantially through improved
agronomic techniques like pruning; varietal seed which could support soil borne disease and soil
characteristics suitable for the crop such as fusarium wilt bacteria blight etc (Onwengbunam and Zakka,
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2019) but lack of awareness and education by tomato farmers hinders them. There is little information
on how to use soil types from plantation which can be of good quality soil characteristics to tomato most
specifically, in a controlled environment or protected agriculture of greenhouse. Although, some of the
soils from selected tree species are allelopathetic to their nature and local hybrid plants but the leaf falls
can add more nutrients into the plantation without being set ablaze. At the same time, shortage of
varieties that are adaptable to different agro-ecological make the list of the major constraints to tomato
production in Nigeria. Soil from selected tree species plantation and pruning period are regarded as the
principal factors determine the success of crop production (Jeffery, 2004; Wezel et al., 2004). These
attributes of soils can favour the production of in green house. Soil from Parkia tree plantation will fix
nitrogen thereby other crops can grew like maize, pepper, sorghum, millet and vegetable crops with high
organic matter as well as soil from Acacia auriculiformis that has symbiotic relationship with N- fixing
bacteria (rhizobia) which has the ability to fix atmospheric nitrogen and improve soil fertility (Brockwell
et al., 2005) while soil from eucalyptus has adverse effect on total nitrogen (N), available phosphorus
(P) and exchangeable potassium (K) on plant growth (Hailu, 2002) but no changes in soil bulk density
organic matter, texture, PH, exchangeable K and available H,0 capacity due to eucalyptus hedgerows
(Alemie, 2009). Therefore, the objective is to determine the response of different soil from selected tree
plantation and pruning period on growth and yield of tomato (Solanum lycopersicum L.).

MATERIALS AND METHOD

The experimental was conducted at the experimental Screen House of Trial Afforestation Station, Afaka
Kaduna. It is in the northern Guinea savannah agro-ecological zone of Nigeria, located on latitude
10°37°N and longitude 7°21°E (Sambo, 2011). Composite soil samples were taken from Parkia, Acacia
Mango and Eucalyptus plantations to the depth of 20cm at the experimental site. Sampled soils were
processed by homogenizing, air drying, crushing and sieving through a 2mm mesh stainless sieve and
then gabbed prior to the screen house usage. Subsamples were also taken before storage to determine
the pre-experimental routine physical and chemical properties of the soils from plantations. Likewise,
post experimental soil samples were taken from each experimental unit to evaluate the effect of the soil
from selected tree species plantation on the soil PH. Total nitrogen, available phosphorus and
exchangeable basic cations (Ca, K Mg and Na). the laboratory analysis were done to determine the soil
particle size distribution, PH, total N, available P, exchangeable basic cation (Ca, K Mg and Na), cation
exchange capacity (CEC) and extractable micronutrients (Cu, Fe, Mn and Zn) using the standard
laboratory procedures outlined in Uddo et al., 2009. The treatments consisted of two (2) varieties soil
sources, two (2) pruning periods and four (4) improved combined with collected soils from Eucalyptus,
Mango, Acacia and Parkia plantation and control in a factorial arrangement of Randomized Complete
Block Design (RCBD) in the screen house. The treatments details were soil sources: soils from
Eucalyptus, Mango and Parkia plantation. Pruning period: 2 and 4 weeks after transplanting (WAT) and
control (unpruned) with Eucalyptus soil, Parkia soil, Mango soil, Acacia soil and soil; varieties: Padma
108 F; and plantation 701 F1. The treatment combinations were replicated five times, making a total of
120 experimental units or pots with 24 treatments. The medium sized polythene pots were filled with
2.5kg of processed soils from respective soil sample in the plantation arranged based on soil sources
treatments in the screen house, ready for further activities. Poultry manure (turkey droppings) was
applied to the soil according before transplanting in blanket application which was incorporated into the
soil accordingly before transplanting the test crop (tomato seedlings) by homogenization. The tomato
seed varieties (Platinum701 F; and Padmal08 F1) used for the experiment was obtained from East-West
seed, Thailand through Alheri agro-allied Nigeria limited, Kaduna being the commonly used varieties
by the commercial tomato farmers due to its tolerance to rain and field adaptability. The seed was soaked
in cold water for 2 hours to break the seed dormancy and enhance germination ability before being
broadcast on the prepared bed in the nursery. The nursery bed was prepared with mixture of top soil,
river sand and manure (goat manure) in the ratio 2: 1: 1. The nursery bed was watered through before
sowing by broadcast on the nursery bed. Shade was provided in the nursery to protect the seedling from
direct ray of sum to prevent scorching. Watering was further done every other day in the early morning
or evening. Transplanting was carried out four (4) weeks after transplanting in the nursery by gently
removing nearly uniformed seedlings from the nursery bed and transplanted into the already prepared
pots. This was done in the late evening to reduce stressing the plants. Watering was done to field capacity
using watering can following the preparation of the experimental units or pots to ensure wrist condition
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to enhance mineralization. Thereafter, watering was done as needed as the experiment
progressed.Supplying was done within three weeks after transplanting to replace the dead seedlings or
injured plants. Incidence of pests and disease on the established green pepper was contributed using
insecticide Cypermethrin (Carat) on the vegetative phase of the crop while the disease such as Fusarium
wilt was controlled using fungicide (Bordeaux mixture) or removal of the affected plants burn. Weeding
was carried out using hand picking at 3 and 6 weeks after transplanting and usually after watering.

Data collection: Growth and yield data collection was done from the three (3) tagged pots randomly
selected out of five plants and parameters collected and recorded 2, 4, 6 and 8 weeks after transplanting
were: Plant height per treatment was measured from the bottom of the plant up to the tip of the main
stem using measuring tape or ruler in cent metric (cm). Number of primary branches per plant was
counted from the same plant where the plant height was measured. Number of secondary branches per
plant was taken from primary branches and counted on the same plant in the plant height. Number of
leaves was done counting the number of leaves of the three randomly selected plants per treatment. Leaf
area was determined by the product of length of the randomly selected plants and calculated using the
model (A = KL 2 developed by Lyon (1948), where L is the length, K = constant which is 0.1551, and
A = leaf area. Number of fruits was done counting the number of tomato fruits tomato plant in a
treatment during harvesting and the average mean determined and recorded. Fruit diameter (cm) per
plant was carried out using measuring tape round the wider part of the fruits. The average computed and
recorded. Fruit length (cm) per plant was done using measuring tape or ruler to measure the length of
the fruit from the top to the bottom. Fruit weight per plant was determined using sensitive weighing
scale to measure the fruit of each plant per treatment. The data collected were subjected to the analysis
of variance (ANOVA) using SAS program. The mean separation was done using the Duncan Multiple
Range Test (DMRT) at 5% significant level and relationship between parameters was established using
Tukey Method of Analysis.

RESULTS AND DISCUSSION

Physical and chemical properties of different soil types in selected plantation at depth of 0-20cm before
planting during 2022/2023 rainy season.

The result obtained from various soil types and nutrients analysis of selected is presented in Tablel. The
soil types including soils from Mango, Acacia and Locust bean plantation were sandy respectively while
Eucalyptus soil was sandy loam in texture, this could be resulted to high values of organic carbon and
organic matter except the lower values that recorded in Acacia soil. The macro nutrients elements such
as total nitrogen, available phosphorus, magnesium and potassium could supply moderately nutrients
needed for sustaining tomato production in the screen house but the values of moderate total nitrogen in
Mango, Eucalyptus, Acacia and Parkia soil types were 0.028, 0.24, 0.10 and 0.22 while Available
phosphorus (P) were 0.64, 2.76, 2.67 and 6.74; Potassium (K) were 0.79, 0.83, 0.22 and 1.01
respectively. Parkia supplies more essential nutrients needed for plant growth comparable to all other
soil types while Eucalyptus supplied more total nitrogen than other soil sources. In micronutrients,
Mango plantation supplies more Zinc (Zn), Iron (Fe), Manganese (Mn) and Copper (Cu) which is
important on the growth and yield of tomato. Moreover, Sodium (Na) gave higher values in Acacia
plantation  while exchangeable acidity was recorded in mango plantation soil. The higher Cation
Exchangeable Capacity (CEC) depends on the concentration of clay and colloids which was recorded
in Mango plantation followed by Parkia soil comparable to acacia plantation that poised conversation
of the parameter from all indications, the fertility status of various soil types on sampled fields is to
determine the growth and yield of tomato in the screen house during pot experiment. However, it is
necessary to boost the soil types with additional nutrient source such as poultry droppings to supply
adequate nutrient requirements for tomato being a higher feeder plant. In conclusion, all required macro
and micro nutrients were analyzed by the report of Nigerian soils of Federal Ministry of Agriculture and
Rural Development (FMARD) 2022.

Plant height (cm)

Table 2 shows the effect of soil type, variety and pruning period on plant height of tomato (Solanum
lycopersicum L.) during 2022/2023 planting season at Afaka. The result revealed that varying pruning
period and soil types were significantly increase at varying week of pruning up to 6 WAP beyond but
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variety which no significant increase was observed up to the highest weeks of assessment in varying at
all sampling periods. There was significant increase in soil type (Eucalyptus) at 2 WAP, but at 4 WAP,
soil (Mango plantation) was increasingly significant while at 6 WAP, Parkia soil topped the taller plant
which was significantly followed by the increase of tallness through eucalyptus soil and mango soil
respectively.

On pruning period, pruning at 2 weeks produced taller plants after pruning which throughout the
sampling periods. On variety, there was no significant increase at all sampling but statistically
comparable between each other. Their interactions between the three factors were not significantly
affected due to their inconsistent in variety of the test crop in all sampling periods.

Number of leaves per plant

The effect of soil type, variety and pruning period on number of leaves of tomato (Solanum
lycopersicum L.) during 2022/2023 planting season at Afaka is reported in Table 3 that there was no
significant increase on the number of leaves per plant beyond what observed from variety up to soil type
but pruning period was significantly observed from control up to the highest rate values at 2 WAP. At
4 WAP, the number of leaves was significantly observed in all period of assessment at different varying
rates of the parameters assessed while at 6 WAP, increase in number of leaves was observed in pruning
period from control up to the highest rate. On variety, Padma F1 significantly produced more leaves that
differentiate the level of significance between the two varieties at 4 WAP. On soil types, Eucalyptus soil
was observed to be the highest value on the number of leaves followed by parkia soil which were
statistically comparable to other soil types at varying plantations. On pruning period, 2, 4 and 6 weeks
were consistently observed in all sampling periods. At pruning at 2 weeks produced more leaves which
was significantly comparable to pruning period 4 and consistently observed in all sampling period of 4
and 6 periods respectively. The interactive effect on number of leaves at AWAT was significantly
consistent in all three factors of the test crop.

Number of primary branches per plant

The effect of soil type, variety and pruning period on number of primary branches of tomato (Solanum
lycopersicum L.) during 2022/2023 planting season at Afaka is presented in Table 4. The result observed
that there was significant decrease within varieties which was also noticed in soil types but significantly
different in pruning period in all sampling periods. On pruning period, pruning 2WAT was consistently
observed in all sampling periods that recorded more primary branches up to control that comparable to
pruning at 4 which recorded lower values in primary branches. The effects of their interaction had no
significant difference between variety and soil types of all periods of assessment.

Number of secondary branches

The effect of soil type, variety and pruning period on number of secondary branches of tomato (Solanum
lycopersicum L.) during 2022/2023 at Afaka is indicated in Table 4. The result showed that there was
consistent decrease on the number of secondary branches in varieties of the crop throughout sampling
period. On soil types, there was no significant effect while the pruning period was significantly separated
from each other except at 4 WAP in all sampling periods. The pruning period 6 WAP was positively
responded consistently thereby making differences in observation from control up to the varying rates
of pruning. The control (without pruning) produced more secondary branches separated from two
pruning period that recorded no secondary branches at 6 WAP.

Number of flowers per plant

The effect of soil type, variety and pruning period on number of flowers of tomato (Solanum
lycopersicum L.) during 2022/2023 planting season at Afaka is presented in Table 5 showed that there
was significant decrease in variety which also observed in soil types at 10 WAT, respectively and at the
same time, increase varying soil types was ascribed in 8 WAT. Also there was significant increase
pruning period in all sampling period. Eucalyptus soil produced more flowers, statistically comparable
to all treatments observed at 8 WAT. However, pruning period at 2weeks increase in number of flowers
was observed comparable to other treatments. Their interactions had no significant effects amongst all
three factors in sampling periods
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Fruit length per plant (cm)

The effect of soil type, variety and pruning period on fruit length/plant (cm) of tomato (Solanum
lycopersicum L.) during 2022/2023 planting season at Afaka is Table 6. The result shows there was no
significant difference between varieties soil types except in pruning period of the sampling period. On
pruning period, pruning at 2 weeks effectively increase the length of the fruit comparable to control
(without pruning) which produced longer fruit length. Their interaction was negatively significant in all
factors of the sampling period

Fresh fruit diameter (cm)

The effect of soil type, variety and pruning period on fruit diameter (cm) per plant of tomato (Solanum
lycopersicum L.) during 2022/2023 planting season at Afaka is Table 6. There was no significant
different in both factors and their interactions except the increase in significant effect on pruning period.
On pruning periods, pruning at 2 weeks gave wider fruits comparable to pruning period 4 that recorded
lower fruit diameter in all sampling periods.

Fresh fruit weight (kg)

The effect of soil type, variety and pruning period on fruit weight/plant of tomato (Solanum
lycopersicum L.) during 2022/2023 planting season at Afaka is indicated Table 6. The result obtained
shows that there was no significant different on variety the three factors of all treatments in sampling
period and their interactions.

Number of fruits per plant

The effect of soil type, variety and pruning period on number of fruits/plant of tomato (Solanum
lycopersicum L.) during 2022/2023 planting season at Afaka is Table 6. The result obtained indicates
that there was no significant effect on all three factors in the crop sampling period. Their interaction
between the factors was significantly at par.

Discussion

Physical and chemical properties of selected soil types at the depth 0-20cm before planting during
2022/2023 rainy season.

The results showed that the significant different in parkia soil were consistent comparable to all other
soil types in all factors assessed. This could be attributed to the high organic matter through leaf fall and
the same time fixes nitrogen. This is in agreement with followed by eucalyptus soil. This could be
resulted to dark nature of the soil in high organic contents and at the same time, attributed to toxic
substance released through allelopathy in root system. It is blamed for heavy use of soil moisture, leaf
litter and soil humus, less soil conservative non-fodder and habitat Dessie and Erkossa, 2011. Soil from
acacia tree, acacia humus is preferable because of its readily available, cheap and also has an added
advantage due to its nitrogen content (Githae et al., 2011).

Effect of variety on growth and yield of tomato (Solanum lycopersicum L.) during 2022/2023 planting
season at Afaka.

The varieties were not significantly affected but statistically comparable to the other variety. Padma F1
gave better performance on growth and yield parameters of tomato. This could be adaptability of the
test crop to agro-ecological zone or genetic made of the variety. This is in agreement with the report
finding of Bitala (2001) who stated that differences in varieties for the growth parameters could be
probably influenced by the genetic characteristics of these tomato plants. Also, this improvement could
be achieved on yield and quality of tomato varieties due to its differences in genetic characteristics and
adaptable environment in which they are grown. This assertion corroborates the research work of
Olaniyi et al., 2010 who stated that fruit yield per plant and total fruit differed among varieties due to
genetic make-up of tomato.

Effect of soil types of selected plantation on growth and yield of tomato (Solanum lycopersicum L.)
during 2021/2022 planting season.
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Statistically, parkia soil performed optimally on growth and yield of tomato varieties in all sampling
periods. This could be resulted to high organic matter and leaf falls through decomposition.

Effect of pruning period on growth and yield of tomato varieties during 2022/2023 planting season.

Pruning period at 2 weeks produced higher values on growth and yield of tomato varieties. This might
be resulted to early directional hormone of the crop to maximize of leaves, branches (primary,
secondary) fruit, fruit length and fruit weight. This affirm the work of Jeffrey, 2014; Saliu et al., 2018
who gave assertion that pruning period directly stimulates the formation of enlarged leaves, increase
mesophyll size and moisture content as well as lengthens the period of tomato opening. Also, the
research study of Williams, 2010 observation that pruning tomato plants should begin during early stage
of growth, when the plant reaches a height around 30.5-45.7cm waiting to prime later on in the
development could cause it to go into stock, reducing production. This can occur if prime a lot of
branches at one time.

Conclusion: The tomato variety (Padma F1) produced better growth and yield parameters in all sampling
observations. However, parkia soil is equally contained the nutrients needed for the production of tomato
varieties which pruning at 2 weeks believed to have done greatly in maximizing production of the
tomato.

Recommendation: It is therefore recommended that, improved variety on adaptable agro-ecological
plantation on early pruning should be encouraged through padma Fi, soil from parkia plantation and
pruning period at 2 weeks among small scale farmers or house gardeners in study area.

Table 1: Physical and chemical properties of different soil types of selected
of 20cm before planting during 2022/2023 rainy season.

plantations at depth

Soil tests Mango Eucalyptus Acacia Parkia
Particle Size Distribution

Clay 3.76 3.76 4.76 3.76
Silt 8 12 7 9
Sand 88.24 84.24 88.24

87.24

Textural class Sandy Loamy sand Sandy

Sandy

PH ratio 1:2

H-0 6.2 6.15 6.5 6.7
0.0lm cacl 6.0 5.9 6.35 6.65
Organic carbon 1.89 1.93 1.32 1.98

Organic matter 3.78 3.86 2.64 3.96

Total nitrogen 0.028 0.24 0.10 0.22
Available phosphorus 0.64 2.78 2.67 6.74
Calcium (Ca) 5.48 3.46 2.61 491
Magnesium (Mg) 0.56 0.53 0.37 0.61
Potassium (K) 0.79 0.83 0.22 1.01
Sodium (Na) 1.134 1.143 1.149 1.144
Exchangeable acidity 1.336 0.668 1.169 0.501
Effective cation Ex. Ca  9.302 6.63 5.52 8.18

Zinc (Zn) 28.97 11.90 17.36 13.24

Iron (Fe) 75.47 31.26 12.58 24.41
Manganese (Mn) 43.06 23.66 8.100 35.24
Copper (Cu) 1.04 0.09 0.78 0.8
Electrical conductivity  0.282 0.116 0.042 0.263
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Table 2: Effect of soil type, variety and pruning period on plant height (cm) of tomato (Solanum
lycopersicum L.) during 2022/2023 planting season at Afaka

Treatments 2WAT AWAT 6WAT
Variety (hybrid)

] Padma F; 24.45 45.78 59.22
Platinum F; 24.38 39.92 51.86
SE+ 1573 3.316 4.169
Soil type (plantation)

Eucalyptus soil 30.23a 45.39a 60.67ab

Parkia soil 28.89% 46.89a 65.33a
Acacia soil 11.97b 29.06b 42.67b
Mango soil 26.56a 50.06a 53.50ab
SE+ 2.225 4.689 8.896
Pruning period (weeks)

0 51.00a 69.71a 84.33a
2 16.70b 47.83b 66.33b
4 5.529¢c 11.05¢c 15.96¢
SE+ 1.927 4.061 5.106
Interaction

V*S*P NS NS NS

Means with the same letters or without letters within a column are not significantly different at
5% level of significance using Tukey Test Method. WAT — Weeks after transplanting; SE+ -
Standard error; NS — Not significant; and S — Significant.

Table 3: Effect of soil types, variety and pruning period on number of leaves of tomato (Solanum
lycopersicum L.) during 2022/2023 planting season at Afaka

Treatments Number of leaves Flower numbers
Variety (hybrid) 2WAT 4WAT 6WAT SWAT  10WAT
Padma F; 6.47 9.17a 941 1.86 3.36
Platinum F; 5.86 6.41b 8.25 2.30 3.11
e SE+ 0.609 0.691 1.075 0.382 0.632
8 Soil type (plantation)
m Eucalyptus soil  7.06 9.89%a 9.44 3.76a 3.50
) Parkia soil 7.22 9.09a 9.11 1.83ab 4.00
(O] Acacia soil 5.11 7.05ab 8.94 0.83ab 2.33
= Mango soil 5.28 5.17b 7.83 2.00ab 311
(a] SE+ 0.862 0.977 1.520 0.540
E 0.895
(3) Pruning period (weeks)
(o) 10.00a 11.208a 12.17a 5.38a 5.83a
[+4 2 6.58b 9.17a 10.17a 0.88b
A 2.92b
4 1.91c 3.00b 4.17b 0.00b
1.58b
SE+ 0.747 0.846 1.316 0.468
0.775
Interaction
V*S*p NS S NS NS NS
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Means with the same letters or without letters within a column are not significantly different at
5% level of significance using Tukey Test Method. WAT — Weeks after transplanting; SE+ -
Standard error; NS — Not significant; and S — Significant.

Table 4: Effect of soil type, variety and pruning period on number of primary and secondary branches
of tomato (Solanum lycopersicum L.) during 2022/20223 planting season at Afaka

Treatments Number of primary branches Secondary branches
Variety (hybrid) 2WAT IWAT 6WAT AWAT
6WAT
Padma F, 0.83 0.80 0.36 0.17 0.75
Platinum F, 0.63 0.80 0.25 0.06 0.75
SE+ 0.112 0.114 0.114 0.087
0.217
Soil type (plantation)
Eucalyptus soil  0.94 0.83 0.39 0.22 1.22
Parkia soil 0.67 0.78 0.39 0.17 0.39
Acacia soil 0.78 0.94 0.28 0.00 0.33
Mango soil 0.56 0.67 0.17 0.06 1.06
SE+ 0.159 0.161 0.132 0.123 0.306
Pruning period (weeks)
0.50b 1.00a 0.29ab 012 2.25a
2 1.04a 1.04a 0.65a 0.00 0.69b
4 0.67ab 0.38b 0.00b 0.20 0.00b
SE+ 0.138 0.139 0.093 0.107 0.652
Interaction
V*S*p NS NS NS NS NS
Means with the same letters or without letters within a column are not significantly different at

5% level of significance using Tukey Test Method. WAT — Weeks after transplanting; SE+ -
Standard error; NS — Not significant; and S — Significant.

Table 5: Effect of soil type, variety and pruning period on yield and yield component of tomato (Solanum
lycopersicum L.) during 2022/2023 planting season at Afaka

Treatments Fruit length Fruit diameter Fruit weight Fruit number
Variety (hybrid)
Padma F; 3.86 7.88 50.06 2.44
Platinum F; 4.29 7.18 52.30 247
SE+ 0.308 0.542 10.174 0.298
Soil type (plantation)
Eucalyptus soil 3.72 6.78 49.99 2.50
Parkia soil 4.58 8.49 44.45 2.00
Acacia soil 4.21 7.75 62.12 3.17
Mango soil 3.78 7.08 48.17 2.17
SE+ 0.436 0.767 11.748 0.42
Pruning period (weeks)

5.98a 10.72a 55.34 2.58

2 3.16b 5.98b 55.76 2.88
4 3.09b 5.88b 42.45 1.91
SE+ 0.377 0.664 10.174 0.364
Interaction
V/*S*p NS NS NS NS

Means with the same letters or without letters within a column are not significantly different at 5% level
of significance using Tukey Test Method; SE+ — Standard error; NS — Not significant; and S —
Significant.
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Abstract

The experiment was conducted at Kashiadanga, Rajpara Thana in Rajshahi during October 2019 to
March 2020 to evaluate the effect of four levels of nitrogen (0 kg N/ha, 70 kg N/ha, 140 kg N/ha and
210 kg N/ha) on the growth and yield of carrot. There were two varieties of carrot, viz; New Kuroda
and Pusa Kesar. The soil was medium fertile and very low content of nitrogen. The experiment was laid
out in a Randomized Complete Block Design with three replications. Treatments showed significant
differences on growth and yield of carrots. Highest total plant length (80.00cm), Root length (23.03cm),
Diameter (36.04mm), Dry shoot weight / 100gm of fresh shoot weight (29.36gm), Dry root weight /
100gm of fresh root weight (23.54gm) and number of leaves (12.44) in 90 DAS were obtained by 140kg
N/ha applied. On the other hand, lowest total plant length (72.00cm), Root length (13.10cm), Diameter
(30.39mm), Dry shoot weight / 100gm of fresh shoot weight (24.02gm) and number of leaves (2.00) in
15 DAS were found in control plot. Pusa Kesar variety gave the highest yield (27.03t/ha) when applied
140kg N/ha.

Keywords: Nitrogen, Growth, Yield, Carrot and Variety

Introduction

A popular root vegetable carrot (Daucus carota L.) is a biennial plant in the family Apiaceae. Carrot
native to Europe and southwestern Asia. Probably the plant originated in Persia and was originally
cultivated for its roots and seeds. The carrot has been selectively bred for its greatly enlarged and more
palatable, less woody-textured taproot. Fleshy edible roots of carrot are used as human food and animal
feed (Salunkhe and Kadam, 1998).The roots of carrot are good source of vitamin A, vitamin B6, iron,
calcium, phosphorus, and folic acid. It is enrich in sugar content (Yawalker, 1992) and some important
medicinal values (Sadhu, 1993). It also contains high amount of carotene (10mg/100g), thiamin
(0.04mg/100g), riboflavin (0.05mg/100g) and also serves as a source of carbohydrate, protein, fat,
minerals, vitamin-C and calories. Carrot root is used as salad and as cooked vegetable in soups, curries
etc. and is also used for the preparation of pickles, jam, and sweet dishes (Kabir et al., 2000). By regular
consumption of carrot it reduces cholesterol levels. Smoking is injurious to health and also increase the
risk of cancer. Smoker who consumes carrots daily have little risk of cancer (Anonymous 1994). Some
antibacterial properties of essential oils extracted from carrot roots (Schuphan and Weiller, 1967). In
Bangladesh, carrot is cultivated on about 5084 acres of land and production is 18674 Metric ton /acre
(BBS, 2018).

Application of different doses of Nitrogen increases the length, diameter, weight, dry matter and yield
at a certain level and then gradually decreasing. Increasing nitrogen level would increase nitrate content
in carrot roots (Shuval and Gruener, 1997; Mirvish, 1997). This research was done to determine the
optimum rate of nitrogen for the better growth and yield of carrot.
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2. Materials and methods

The experiment was conducted at Kashiadanga, Rajpara thana in Rajshahi during October 2019 to
March 2020. The soil was medium fertile and very low content of nitrogen, sandy with low water
holding capacity. Two factor experiment was laid out in a Randomized Complete Block Design with
three replications. Total area was devided into 24 beds. Five shallow furrows were made for spacing of
20 cm x 15 cm with 15 cm depth in each bed. The size of unit plot was 1.0 m x 1.0 m. The experiment
consisted of four levels of nitrogen viz., T: = Control (Okg N/ha), T>= 70 kg N/ha, Ts= 140 kg N/ha and
T4= 210 kg N/ha. Urea, Triple super phosphate (150 kg/ha) and Muriate of potash(200 kg/ha) were
applied as the source of nitrogen, phosphorus and potassium respectively. Well decomposed cowdung
at 10 t/ ha was applied to the field. The total amount of cowdung and triple super phosphate were applied
before land preparation and 50% of total doses of urea and muriate of potash were applied 15 days after
planting. The rest amount of urea and muriate of potash were applied after 30 days of seed sowing.
Seeds were soaked into water for 12 hours and then spread over tissue paper for two hours to dry. Seeds
were used at a rate of 3 Kg/ha as narrated by Rashid (1993). Seeds were sown on 10 November, 2019.
Management practices likes thinning, weeding, irrigation, insects and pest management were done as
and when necessary to facilitate optimum crop growth. Data were recorded from five selected plants on
total weight, root weight, shoot weight, total plant length, root length, shoot length, dry shoot weight/
100 gm, dry root weight/ 100 gm number of leaves per plant, diameter of root and yield. The recorded
data on different parameters were statistically analyzed with the help of MSTAT-C Program.

3. Results and discussion

The experiment was conducted to investigate the effect of different doses of Nitrogen on the growth and
yield of carrot variety. Data on different parameters were analysed statistically and the results have been
presented in table (1-2) and figure (1-4).

3.1. Total plant length:

Application of different levels of nitrogen increased the length of carrot plant. The highest length of
plant was significantly influenced by the increasing level of nitrogen at a certain time and then decreases.
The maximum plant length (80.00cm) was observed in 140 kg N/ha in Pusa Kesar variety and the lowest
plant length (72.00cm) was obtained from control in New Kuroda variety (table 2).

3.2. Root length:

Root length of carrot which in an important parameter affecting the growth significantly varied due to
different treatments (tablel). The highest root length (20.07cm) at 140 kg N/ ha applied and the lowest
root length (15.85cm) was obtained from control were no nitrogen was applied (table 1). In combined
effect the highest root length (23.03cm) was found in Pusa Kesar variety at 140kg N/ha and the lowest
(13.10cm) was obtained from controlled with New Kuroda variety (tablel). The root length gradually
increased with increasing level of nitrogen. Sarker (1999) also found similar results.

3.3. Shoot length:

The length of the longest shoot was significantly influenced by the application of different level of
nitrogen (table 1). At final harvest, the tallest shoot (59.18cm) was obtained from 70kg N/ha applied
and the lowest shoot length (58.05cm) was obtained in case of 210kg N/ha applied.

Significant interaction effect of variety and nitrogen level on shoot length was also observed showing
the highest shoot length (60.53cm) in New Kuroda variety treated with 70kg N/ha (table 2) and the
lowest shoot length (56.83cm) in Pusa Kesar variety treated with 210kg N/ha.

3.4. Total weight:

Application of different level of nitrogen increased weight of carrot plant at a certain level and then
decreased. The variety Pusa Kesar showed the highest total weight (149.0gm) was observed in 140kg
N/ha and the lowest total weight (125.3gm) was observed in control plot found in New Kuroda variety
(table 2).
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3.5. Dry shoot weight/ 100 gm of fresh shoot weight:

Dry shoot weight showed the significant difference due to application of different doses of Nitrogen
(table 1). Application of 140kg N/ha showed the highest dry shoot weight (29.22gm) and lowest (24.99)
was observed at Okg N/ha. Pusa Kesar variety showed the highest dry shoot weight compared to New
Kuroda. There was also significant effect of nitrogen level and variety on growth and yield of carrot
(table 2).There was significant interaction of nitrogen level and variety on growth and yield of carrot,
where 140kg N/ha and variety Pusa Kesar resulted the highest dry foliage weight (29.36gm) and Okg
N/ha with variety New Kuroda produced the lowest foliage dry weight (25.96gm). Sarker (1999) who
found higher dry weight at lower dose of nitrogen compared to higher dose in carrot.

3.6. Fresh root weight and Dry root weight/100 gm of fresh root weight:

Different doses of nitrogen showed the significant difference due to application on varieties. The fresh
weight of root increased with increasing N level up to a certain level and then decreased (Table 1).
Maximum fresh weight of root (104.2gm) was obtained from 140kg N/ha while the minimum (100.0gm)
was obtained from control. Abdel Razik and El-Haris (1997) also reported similar results in carrot.

The highest dry root weight (23.46gm) of root was found at 140 kg N/ha applied and the lowest dry root
weight (20.47) was obtained from 210kg N/ha (Table 1).

In combined effect nitrogen level and variety showed significant effect on growth and yield of carrot
(table 2) where 140kg N/ha and variety New Kuroda resulted the highest dry root weight (23.54gm) and
Okg N/ha with variety Pusa Kesar produced the lowest foliage dry weight (20.82gm) from control plot.

3.7. Root Diameter:

The Diameter of root increased at different level of nitrogen application. The highest root diameter
(35.04mm) was obtained from 140kg N/ ha and the lowest root diameter (31.06mm) obtained from
control (Table 1). In combined effect the highest root diameter (36.04mm) was found in Pusa Kesar
variety at 140kg N/ha and the lowest (30.39mm) was obtained from control plot from New Kuroda
variety (table2). Sarker (1999) and Batra and Kallo (1990) also found similar results.

150
100

Figure 1: Single effect of variety on growth and yield of carrot

Tablel. Main effect of different level of nitrogen on growth and yield of carrot

Treatment Total Total Total Dry shoot | Dry  root | Diameter | Total Total Total Yield
plant root shoot | weight/100 | weight/100 | (mm) length | root shoot (t/ha)
weight | weight | weight | g of fresh | g of fresh (cm) length | length
(gm) (gm) (gm) shoot root weight (cm) (cm)

weight (gm)
(gm)

T1 133.7 | 100.0 | 33.67 | 24.99 21.21 31.06 7420 | 1585 |58.35 | 19.67

T2 1383 | 1025 | 35.83 | 27.08 22.24 32.73 76.37 | 17.18 | 59.18 | 21.88

T3 1447 | 104.2 | 40.50 | 29.22 23.46 35.04 78.47 | 20.07 | 58.40 | 25.52

T4 1413 | 1025 | 38.83 | 27.83 20.47 34.03 7727 | 19.22 | 58.05 | 24.15

LSD(.01) 2,721 | 3531 | 3.256 | 1.493 0.9255 1.071 1.058 | 0.582 | 0.687 | 1.052

T1=-0 kg N/ha; T2=70 kg N/ha; T3=140 kg N/ha; T4=210 kg N/ha
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Table 2: Combined effect of variety and Nitrogen level on growth and yield of carrot

Combination Total plant | Total Total Dry shoot | Dry root | Diameter Total Total Total Yield
weight (g) root shoot weight/100g of | weight/100g of | (mm) length root shoot (t/ha)

weight weight fresh shoot | fresh root (cm) length length
(9) (@ weight (gm) weight (gm) (cm) (cm)

ViT1 125.3h 98.00e 27.33g 25.96 d 2160 c 3039 f 72.00 13.10h 58.90d 16.50f

h
V.T1 142.0 d 102.0cd | 40.00c 24.02 e 2082 d 31.72e 76.40 18.60d 57.80e 22.83d
e

V1T, 1323 g 102.7bc 29.67f 2713 ¢ 2281 b 31.72e 74.50 13.97¢ 60.53a 19.27e
d g

V2T, 1443 ¢ 102.3 42.00b 27.02 ¢ 2168 c 3374 cd 78.23 ¢ | 20.40c 57.83e 24.50c
bed

ViTs 1403 e 103.7 36.67d 29.08 a 2354 a 3404 ¢ 76.93 17.10e 59.83b 24.00c
abc d

V2Ts 149.0a 1047 a | 44.33a 29.36 a 2338 a 36.04 a 80.00 a 23.03a 56.97f 27.03a

ViTs 135.7 f 101.0 34.67e 2754 bc 2093 d 33.36d 75.57 16.30f 59.27¢c 22.90d
d f

V2Ta 147.0b 104.0 ab | 43.00 ab | 28.11 b 2000 e 3470 b 7897 b | 22.13b 56.83f 25.40b

LSD.oy 1.360 1.765 1.628 0.7467 0.4628 0.5353 0.5290 0.2914 0.3437 0.5262

CV% 1.13 2.01 5.09 3.19 2.47 1.88 0.80 1.88 0.68 2.69

Whereas; V1= New Kuroda, V2= Pusa Kesar, T1- 0 kg N/ha; T2- 70 kg N/ha; Ts- 140 kg N/ha; Ta- 210

kg N/ha

—o— New Kuroda

—— Pusa Kesar

11,885

N —¢ 10,497
Vi 9,497
2,5 !
,47
15th DAS 45th DAS 75th DAS 90th DAS

Figure 2: Single effect of variety on leaf number of carrot

——T1 —8-T2 T3 T4
11,39
10,39
11,72
6,773 10,72
10,99
9,995
2,68 gs55 . —+ 10,66
9,665
15th DAS 45th DAS 75th DAS 90th DAS

Figure 3: Main effect of nitrogen level on leaf number of carrot

(T1= 0 kg N/ha; T2= 70 kg N/ha; T3= 140 kg N/ha; T4= 210 kg N/h
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—o—15th DAS 45th DAS 75th DAS 90th DAS
11 12,44
0 1133 1033 11° 10,66--12,11
10 11,44
9 10,33 9,33 426 9,66.411,11
6 633 633 666 7 7,44 6,66 ¢ 557
2 2 222 233 3 311 2,66
. R . . o . o + 2,66
VITL V2Tl VIT2 V2T2 VIT3 V2T3 VIT4 V2T4

Figure 4: Interaction effect of nitrogen level and variety on leaf number of carrot

V1= New Kuroda, V,= Pusa Kesar, Ti= 0 kg N/ha; T,-= 70 kg N/ha; Ts= 140 kg N/ha; Ts=
210 kg N/ha

3.8. Number of leaf:

Application of different level of nitrogen significantly affects on number of leaves. The largest number
of leaves (11.72) was recorded from 140kg N/ha in 90 days after sowing and the smallest number of
leaves was 3 was obtained from Okg N/ha at 15™ days after sowing (Figure 3).

The lower number (2.47) of leaves was in New Kuroda variety compared to Pusa Kesar (2.53) variety
(figure 2).

Combined between nitrogen level and variety had also significant effect on growth and yield of carrot,
it showed 140kg N/ha (12.44) produced the highest number of leaves(12.44) on Pusa Kesar variety and
the lowest number of leaves produced (3) at control plot (figure 4).

3.9. Yield (t/ha):

Yield of carrot was influenced by the different level of nitrogen. The highest root yield (25.52 t/ha) was
obtained at 140kg N/ha applied and the lowest (19.67 t/ha) was found in control plot (table 1). There
was significant variation among the varieties. The yield of variety Pusa Kesar (24.94 t/ha) was greater
than variety New Kuroda (20.66 t/ha).

Combined effect of nitrogen level and variety were also significant. 140kg N/ha with the variety Pusa
Kesar resulted the maximum yield (27.03t/ha) and Okg N/ha with the variety New Kuroda resulted the
minimum yield (16.50t/ha). Sarker (1999) showed that nitrogen treatments significantly increased yield
of carrot per hectare.

Conclusion:

Different doses of nitrogen had significant influence on the growth and yield of carrot. Highest total
plant length (80.00cm), root length (23.03cm), diameter (36.04mm), dry shoot weight / 100gm of fresh
shoot weight (29.36gm), dry root weight / 100gm of fresh root weight (23.54gm) and number of leaves
(12.44) were found in 140 kg N/ ha application.Therefore, from the present study it may be concluded
that, 140 kg N/ ha was suitable for optimum growth and yield of carrot.
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COMPOSITION OF MELON SEED (CUCUMEROPSIS MANNII)
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ABSTRACT

Cucumeropsis mannii is a type of melon native to tropical Africa west of the east African Rift Valley,
cultivated for food and as an oil source. The aim of this research was to determine the effects of detergent
on melon seed (cucumeropsis mannii) and nutritional composition. Phytochemical components and
proximate composition were determined by standard methods. The result of phytochemical screening
revealed the presence of phenols, flavonoids, cardiac glycosides and terpenoids in samples with and
without detergent. In addition, tannins alkaloids, glycosides and steroids were also present in the sample
without detergent. Quantitative phytochemical screening showed significant increase (p<0.05) in
phenol, flavoinoid, cardiac glycosides and terpenoids levels in the sample with detergent compared to
the one without. Proximate composition revealed high percentage ash, fibre, protein, carbohydrate but
low percentage moisture, fats in group with detergents. The study discovered the significant impact of
detergent on phytochemicals and nutritional composition of Cucumeropsis mannii.

Keywords: Phytochemical, Nutritional composition, Melon seed

Introduction

Cucumeropsis mannii is a melon species native to tropical west Africa, where it is grown for food and
as a source of oil. Its common names include ahu-ilu in Igbo, egusi in Yoruba and agushi in Hausa, in
English it is known as mann’s cucumeropsis and white seed melon. It produces climbing vines up to 4
meters long which are covered in stiff hairs. The leaves which are heart-shaped or roughly palmate are
up to 12 centimeters long and 14cm wide. It bears small yellow male and female flowers with petals
about a centimeter long. The fruit is egg-shaped or elongated ovate shape, up to about 19 centimeters
long and 8cm wide. Its fruit has creamy colour with green streaks. Both the fruits and seeds are edible.
The plant is grown more often for the seed than the fruit [1].

The crop is usually grown during raining season. It is rich in nutrients such as vitamin B complex,
potassium, magnesium, and zinc, with health benefits [2]. The products can also be [3]. Compositional,
nutritional, and functional properties are important factors in determining food quality and the nutritive
importance of the melon seeds makes it vital for battling nutritional debilitations [4][5].

Melon is an excellent source of biologically active compounds for humans due to good taste and rich
chemical composition. Glucose, fructose, vitamin A, D, C, K, E, and some vitamins from group B are
present in melon. Biologically active compounds like tocopherols, phospholipids, and sterols are present
in melon seed in a large amount due to which it has a beneficial effect on humans [6].

Detergents are materials which aid in the removal of dirt or other foreign matters from contaminated
surfaces [7]. They have the ability to remove dirt from porous surfaces (such as fabrics and clothes) and
non-porous surfaces (such as metals and plastics). Because of this, detergents are widely used in both
industrial and domestic premises. They are used to wash clothes, vehicles, equipment, installations and
heavy duty machines. They are also used in dispersing oil spills at sea and in pesticide formulations for
agricultural purposes [8]. Earlier, detergents were made by treating an aromatic or benzene type
compound with sulphuric acid followed by neutralization with alkali to convert the product to its sodium
salt [7]. These detergents however became a public nuisance because unlike soaps, they were neither
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soluble nor biodegradable; that is once put into water they tended to remain there, resisting conversion
into less complex and more soluble substances [7].

The aim of this experiment was to analyze the effects of detergent on melon seed (cucumeropsis mannii)
and its nutritional composition.

Materials and Method
Sample Collection
The seeds of cucumeropsis mannii were obtained from Keffi Market, Nasarawa State.

Plate 1: Cucumeropsis mannii (Melon seed)

Equipment

The equipment used include oven, weighing balance, desiccators, Soxhlet extractor, white cotton wool,
porous thimble, beaker, test tube, filter paper, spatula, flask, and crucible

Chemicals and Reagents

Some of the chemicals and reagents used were of analytical grade and they include Hydrogen chloride
(HCI), ethanol, petroleum ether, anhydride sodium sulfate, kjedahl catalyst, sulphuric acid, boric
indicator, ammonium sulfate etc and the detergent used was “SO KLIN”

Preparation

The seed were peeled and washed with detergents. It was dried at room temperature for 48hours. The
dried sample of the seed was milled with a mechanical blender and stored in an air tight container for
further analysis.
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Extraction

The dried seeds were grinded to pass a 0.5 mm filter to provide a greater surface area and weighed. An
average of 500 g of each plant dried powder was subjected to Maceration for 72 hours using Methanol
as the solvent, followed by filtration through a Whatman No. 1 filter paper. The Methanol extracts
obtained were concentrated to dryness at 45°C using a rotary evaporator under reduced pressure and the
extracts were stored at 40C for further use.

Qualitative Phytochemical Screening
Test for Phenol

To 5 ml of extract 3ml of 10% lead acetate solution was added and mixed gently. The production of
bulky white precipitate indicted positive for phenols [9].

Test for Tannins

To 5ml of extract, few drops of 5% ferric chloride solution was added. The production of dark green
colour indicates the presence of tannins [9].

Test for Flavonoids

1ml of extract was taken and 10% of lead acetate was added. The yellow precipitate indicated positive
inference for the flavonoids [9].

Test for Alkaloids

To 5ml of extract, 2ml of HCI was added andIml of Dragendroff™s reagent was added. An orange or
red precipitate shows a positive result for alkaloids [9].

Test for Glycosides (Borntrager’s test)

To 2ml of the extract, 3ml of chloroform was added and shaken. The chloroform layer was separated
and 10% ammonia solution was added. The pink colour indicated the presence of glycosides [9].

Test for Cardiac Glycosides (Keller-Killani test)

5ml of the extract was mixed with 2ml of glacial acetic acid and a drop of ferric chloride solution was
added followed by the addition of 1ml of conc. H2SO4. A brown ring in the interface indicated the
presence of deoxy sugars of cardenoloides [9].

Test for Saponins

0.5 mg of extract will be vigorously shaken with few ml of distilled water. The formation of frothing
indicated positive for saponins [9].

Test for Steroids

To 2ml of extract, 2ml of chloroform and 2ml of concentrated H,SO4 were added. The appearance of
red colour and yellowish-green fluorescence indicated the presence of steroids [9].

Test for Terpenoids (Salkowski test)

3ml of the extract was taken and 1ml of chloroform and 1.5 ml of concentrated H.SO. were added along
the sides of the tube. The reddish-brown colour in the interface was considered positive for the presence
of terpenoids [9].

Quantitative Analysis of Plant Extract
Total Phenolic Content

The total phenolic content was determined according to the method described by [10]. This is basically
a colour reaction that produces a blue colour which is measured spectrophotometrically.
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Estimation of Total Tannins

Determination of total tannin content was evaluated for total phenolic content by using Folin-Ciocalteu’s
reagent. Total tannin content of the extract was measured using garlic acid standard calibration curve
and stated as mg garlic acid equivalent, GAE/100 g of dried plant extract.

Total Flavonoid Content

A standard solution (10-50 pg/ml) of rutin were added to 75 ul of sodium nitrite (NaNO2. 5%) solution
and mixed properly. After 5-6 minutes, 0.5 ml of aluminium chloride (AICI3, 100g/I) was added. 0.5 ml
of sodium hydroxide (NaOH, 4%) was added after 5 minutes. The final volume was kept at 2.5ml with
distilled water and thoroughly mixed. The absorbance of the mixture was determined at 510 nm against
the same mixture without the sample as blank.

Total Alkaloid Content

To each separating funnel, 5 ml of phosphate buffer (pH 4.7) and 5 ml Bromocresol green (BCG)
solution were added and mix vigorously. The formed complex mixture was extracted with chloroform
(5ml). The chloroform fraction was collected in a 10 ml volumetric flask and make up the volume with
chloroform. Absorption at a wavelength of 470 nm of each flask was measured, and a calibration graph
was drawn. For the preparation of sample, the plant extract (1 mg/ml) was dissolved in 2N HCI and then
filtered. The pH of the extract was adjusted to neutral with 0.1N NaOH. 1 ml of this solution was
transferred to separating funnel and to the mixture of 5 ml Bromocresol green solution along with 5 ml
of phosphate buffer were added and mixed properly. The form mixture will be extracted further with 5
ml of chloroform and transferred to 10 ml volumetric flask and make up the volume with chloroform.
The absorbance of the complex in chloroform were measured at 470 nm.

Estimation of Total Terpenoids

Estimation of total terpenoids was determined by the method of [11] with minor modification. In the
test-tube containing 200 pl of extract (1 mg/ml), 1.5 ml of chloroform was added. The sample was
vortexed thoroughly and brought to rest for 3 min and then 100 pl of Conc. Sulphuric acid was added
to the test-tube and was incubated at room temperature for 1.5-2 h in the dark. At the end of incubation
time, reddish brown precipitation formed in each assay tubes. All the supernatant was carefully removed
from the reaction mixture without disturbing the precipitation. Then, 1.5 ml of 95% (v/v) Methanol was
added and vortex thoroughly until all the precipitation dissolves in methanol completely. The sample
were transferred from assay tube to colorimetric cuvette (95% [v/v] Methanol was used as blank) to read
the absorbance at 538 nm by using UV-vis spectrophotometer. Quantification was based on the standard
curve of linalool. All the tests were carried in triplicates and results was expressed linalool equivalent
(ug of linalool/mg extracts).

Estimation of Total Sterol

The Liebermann—Burchard (LB) reagent was employed for the quantitative estimation of sterol. It was
prepared by adding 0.5 ml of concentrated sulfuric acid in 10 ml of acetic anhydride. To 1 ml of each of
the extract (1 mg/ml), chloroform was added to make the volume to 5 ml in a test tube. A volume of 2
ml of LB reagent was added and mixed well. These tubes were then covered with black paper and kept
in the dark for 15 min to avoid any exposure to light. The reaction mixture turn green, which was
measured spectrophotometrically by using UV-vis spectrophotometer at 640 nm against the blank. Beta-
Sitosterol was used as the standard to prepare a calibration curve. All the tests were carried out in
triplicates and the results were expressed as Beta-Sitosterol equivalent (ug of Beta-Sitosterol per mg of
extract).

Determination of Cardiac glycosides

Keller-killianis test: To 1lecm3 of extract 2cm3 of 0.5% ferric chloride solution was added and allowed
for 1 minute. A reddish brown ring at the interface indicates the presence of cardiac glycoside [12]

Determination of Total Saponins

The total saponins content was determined by spectrophotometry as described previously [13] with
minor alterations. To 2 mL of each extract, 1 ml of reagent A (p-anisaldehyde 0.5 in ethyl acetate 99.5)
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and 1 ml of reagent B (H2SO4 50% in Ethyl acetate 50%) were mixed and homogenized in a vortex.
The methanol extracts of the S. angustifolia and standard (digitonin) were dissolved in 2 ml ethyl acetate.
Then, 1 ml of reagent A and 1 ml of reagent B were added. The mixture was stirred and incubated at
600C for 10 min in a water bath. The solutions were cooled at room temperature for 10 min and the
absorbance of the colour developed solution were recorded at 430 nm. Ethyl acetate were used as a
control for the measurement of absorbance. Solutions containing 75-175 pg standard (digitonin) in 2 ml
ethyl acetate were used to obtain a calibration curve. The total saponins was determined from the
calibration curve and expressed as milligrams of digitonin equivalent per gram of extracts (mgDE/qg).

Determination of Total Glycosides Content (TGC)

Balet’s reagent colorimetric method was used for the determination of the total glycosides content of
the extracts as previously reported with slight modification by [12]. The extract (1 mg/ml) was dissolved
with 6 ml of distilled water and 1 ml of 12.5% (w/v) lead acetate solution was added. The mixture was
made up to 10ml with distilled water and filtered. The filtrate (5 ml) was transferred to a volumetric
flask, 1 ml of 4.77% (w/v) Na2HPO4 solution was added, and made up to 10ml with distilled water and
filtered. Baljet’s reagent (10 ml) was added to 1 ml of the clear filtrate and the mixture was allowed to
stand for 1h and diluted with 20 ml of distilled water. The absorbance of the mixture was read against
the blank at 495 nm with a UV/Visible spectrophotometer. The total glycosides content was determined
from the calibration curve and expressed as milligram of digitoxin equivalent per gram of extracts
(mgDE/qg).

Proximate Analysis Determination of Moisture Content

The proximate analyses of the samples of different species of melon were determined for their moisture,
total ash and crude fibre contents using the methods described by [8].

Result
Qualitative Phytochemical compositions of Cucumeropsis mannii methanol extract

Table 1: Qualitative Phytochemical Compositions of Cucumeropsis mannii methanol extract

S/IN  Phytochemical With detergent Without detergent
1 Phenols + +
2 Tannins - +
3 Flavonoids + +
4 Alkaloids -
+ 5 Saponins -
- 6 Glycosides -
+ 7 Cardiac Glycosides +
+ 8 Steroids
- + 9  Terpenoids
+ +

Key: + = Present, - = Absent

Table 2: Quantitative Phytochemical Compositions of Cucumeropsis mannii methanol extract

S/IN  Phytochemical With detergent Without detergent
1 Phenols 67.60£0.82° 11.68+0.81°
2 Flavonoids 36.33+1.26° 14.64+0.97°
3 Cardiac Glycosides 146.33+2.522 24.27+1.26°
4 Terpenoids 54.33+2.522
23.67+1.92°

Results are presented as Mean + standard deviation of the means (n = 2). Mean values with different
superscript in the same rows are significantly different (p < 0.05)
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Proximate Analysis of Cucumeropsis mannii

Table 3: Proximate Analysis of Cucumeropsis mannii

S/N Proximate % With detergent % Without detergent
1 Moisture 4.17+0.26° 4.66+0.232

2 Ash 7.67+0.322 5.96+0.11°

3 Fibre 13.87+0.202 3.64+0.05"
4 Protein 33.10+0.162

29.53+0.01° 5 Lipid 31.33+£0.27°

49.67+0.12° 6. Carbohydrate 9.86+0.10%

6.65+0.09°

Results are presented as Mean + standard deviation of the means (n = 2) Mean values with different
superscript in the same rows are significantly different (p< 0.05).

Discussion

Qualitative phytochemical screening of C. manni revealed the presence of eight phytochemicals in the
sample not washed with detergent namely: phenols, tannins, flavonoids, alkaloids, glycosides, cardiac
glycosides, steroids and terpenoids. Compounds like alkaloids and terpenoids which according to
Lawal, et al., [14] have medicinal values. Four phytochemicals (phenols, flavonoids, cardiac glycosides
and terpenoids) were identified in C. manni sample washed with detergent. The presence of these
phytochemical confers tremendous health benefits in melons [15].

Quantitative phytochemical composition of melon seed showed that sample with detergent is
significantly (p<0.05) higher than sample without detergent. This may be due to increase in pH and
polarity caused by detergent which in turn leads to extract more of the bioactive component.

The proximate composition of extract with detergent is significantly different p<0.05 which shows that
detergent has degraded some nutritional composition. The moisture content of the composition with
detergent (4.17) and composition without detergent (4.66) showed significant difference. The low
moisture content observed in the sample with detergent revealed that they can be preserved for longer
period of time [15].

The percentage ash content of composition with detergent (7.67) was significantly higher than the
composition without detergent (5.96). The high ash content in composition with detergent indicates high
concentration of various mineral elements for metabolism growth and development [16].

The percentage crude fibre composition with detergent (13.87) is significantly higher (p<0.05) than that
without detergent (3.64). The high content of the crude fibre in composition with detergent may suggest
that melon seed may help to keep the digestive tract flowing by keeping the bowel’s movement soft and
regular [15].

The crude protein composition with detergent (33.10) and composition without detergent (29.53)
showed significant difference. The result contradicts [15], which shows (26.31).

The percentage lipid content of the composition with detergent (31.33) was significantly lower than
without (49.67).

In the case of carbohydrate, content with detergent (9.86) was significantly (p<0.05) higher than the one
without (6.65). The result contradicts Ajibe et al, (2022) [15]which shows (10.91).

Comparing the result of composition with detergent 4.17, 7.67, 13.89, 33.10, 31.33 and 9.86 and
composition without detergent 4.66, 5.96, 3.64, 29.53, 49.67 and 6.65 showed that the detergent has
degraded the nutritional composition except for moisture with 4.66 in melon without detergent
compared to the one with detergent 4.17 and lipid which is higher 49.67 in melon without detergent and
31.33 in melon with detergent.
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Conclusion

In conclusion, melon seed is rich in phytochemicals such as tannins, flavonoids, phenols, terpenoids,
alkaloids, cardiac, glycosides, saponins and steroids. It is also rich in nutritional composition which
include moisture, ash, fibre, protein, lipid and carbohydrate. The study revealed the significant impact
of detergent on some certain phytochemicals such as tannins, alkaloids, saponins, glycosides and
steroids. Proximate composition showed high percentage ash, fibre, protein, carbohydrate but low
percentage moisture and fats in group with detergents.
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ABSTRACT

The leaf extracts of Heliotropium indicum L were screened for pesticidal activity against Sitophilus
species and Callosobruchus maculatus, respectively. They were applied on the infested substrates at
the concentration of 0.01 g/mL, 0.02g/mL, 0.04 g/mL, and 0.08 g/mL by spraying lightly and evenly.
Percentage mortality, grain damage, weight loss and germinability of the grains were assessed post
treatment. All the extracts showed potency on the stored grain weevils.However,methanol extract
showed the highest mortality of 96.67% on Sitophilus zeamais and Callosobruchus maculatus at 0.08
g/mL, 96 h post exposure. In a similar vein, Liver and kidney function test were carried out to ascertain
the toxicity levels of the extract on Wistar Albino rats (Rattus norvegicus). The mean serum ALT level
ranges from 0.0396 +0.00 mgU/L to 0.03600 +0.00 mgU/L, while the AST levels range from 0.0936
+0.00 1U/mg to 0.1015+0.01 1U/mg and the ALP levels fall within the range of 0.0317 +0.00 1U/mg to
0.0352 +£0.00 1U/mg, respectively. The standard range of ALT,AST and ALP are 0.01-0.04 1U/mg, 0.03-
0.15 1U/mg,and 0.030-0.130 IU/mg, respectively. The serum ALT,AST, and ALP levels showed
statistical significant difference between the extract groups and the control at (p<0.05) level of
significance. The results showed that the administration of the extracts of H.indicum leaf did not
significantly (p< 0.05) increase the AST, ALT, and ALP levels over the control, except for group 2
administered with hexane extract which had a raised level of ALT whenn compared with the control,
and group 3 administered with ethyl acetate extract of H.indicum which had a low level of ALP when
compared with the control . However, the mean serum creatinine levels range from 0.4393+0.01 mg/dL
to 0.4377+0.00 mg/dL, while the Uric acid levels range from 0.1190+0.00 mmol/L to 0.1443+0.00
mmol/L and the BUN Urea levels range from 0.2310 +0.00 mmo/LI to 0.2307 +0.00 mmol/L,
respectively. The reference standard range for serum creatinine, uric acid, and urea are 0.7-1.3 mg/dL,
0.24-0.51 mmol/L(Male)(0.16-0.43 mmol/L for female), and 1.8-7.1 mmol urea/L. Thus,the serum
creatinine, uric acid, and urea levels of the kidney post-treatment also showed no statistical significance
difference (P<0.05) with the control. The phytochemicals screening of the methanolic extract revealed
the presence of Alkaloids, tannins, flavonoids, saponins, terpenoids and steroids.The three serum
enzymes are found mainly in the liver, kidney, red blood cells (RBC), pancreas, biliary ducts of the liver
and heart. The levels of ALT and AST in the serum are used to diagnose body tissues, especially to
know whether the liver and kidney are injured or not. Research has suggested that, when body tissues
are damaged, additional ALT and AST are released into the bloodstream and raise the serum enzyme
level. As a result, the amount of ALT and AST in the blood is directly associated with the amount of
tissue damage.

Keywords: Heliotopioum indicum L, Mortality, Pesticidal, Cypermethrin 2.5 EC

Introduction

The weevils of grains, Callosobruchus maculatus (Coleoptera: Chrysomelidae: Bruchinae) and
Sitophilus species are important insect pests of stored grains that cause significant damage to cowpea
(beans), rice, maize, sorghum and millet when left untreated (Gbaye et al., 2011). When the larva of
these weevils feed on the grains and make numerous holes in them, resulting in large weight losses of
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up to 80%, mycotoxin contamination and a fall in the commercial value of these grains occur (Tripathi,
2018; Kedia et al., 2015; Dos Santos Carvalho et al., 2016).A weed plant, Heliotropium indicum L
belonging to the genus Heliotropium from the Boraginaceae family and popularly referred to as Agogo
igun among the Yoruba people of Nigeria (Burkil, 1985) was investigated for its toxicological and
pesticidal potential in postharvest management of stored grains. Heliotropium indicum is distributed
throughout Bangladesh, parts of Africa, Nepal, Sri Lanka, Thailand, India, and some tropical Asian
countries (Rahman et al. 2011). It is an annual or perennial plant with a height ranging from 15 to 50
cm. The leaves are opposite, while the stem and root are protected by a hairy covering (Sarka et al.,
2021). The plant, which has been reported in literature for its traditional use in the treatment of
rheumatism,ulcer,veneral diseases, fever,sore throat, and sores in the rectum(Chopra et al., 1956, and
Dahanukar et al., 2000) has also been reported to contain many important phytochemicals such as
alkaloids, tannins, saponins, steroids, flavonoids, essential oils, terpenoids and glycosides (Oluwatoyin
etal., 2011). Pessoa et al., (2005) had reported isolation of phytoconstituents such as Europine N-oxide,
cynoglossine, heliotrine N-oxide, heleurine N-oxide, and heliotridine N-oxide from the seeds of this
plant, and that some other new pyrrolizidine alkaloid, helindicine, has additionally been isolated from
the roots of H. indicum L (Pessoa et al., 2005). However, there have been reports that Indicine-N-Oxide
has considerable anti-tumor action, and had no marked hepatotoxicity, but has also been shown to posses
significant leukemia activity, and that the explanation of the hepatotoxicity, which was more severe than
anticipated, remains unknown (Dodehe et al., 2011). According to Hameed et al. (2012), plant extracts
have a number of negative effects on insects, including toxicity, mortality, insecticidal, antifeedant,
increased inhibition, and decreased fertility. Despite the numerous literature reports on the traditional
and medicinal uses of this plant, H.indicum Linn has never been used to control insect pests that attack
stored grains. As a result, this study aimed at investigating the toxicological and pesticidal potential of
Leaf methanolic extract of Heliotropium indicum L for the contol of insect pests of stored grains.

Objectives.

The objectives of this study are:

i.  conduct extraction on pulverized leaves of H.indicum,

ii. characterize and elucidate the structure of active constituent using NMR and LCMS,
iii. conduct insecticidal contact toxicity test on the weevils of stored grains,

iv. determine the percentage mortality, and germinability post treatment with H.indicum extract,
conduct biochemical and histopathological tests on the liver and kidney of rats administered with
extracts of H.indicum

Materials and Methods
Collection of Plant Sample, Authentication and Preparation

Fresh leaves of H. indicum L were collected from an open field around Dunamis Church located opposite
BenueState University Second gate in Makurdi, Benue State. The part used for this study was the leaf
and was authenticated at the herbarium section of the Forestry Research Institute of Nigeria (FRIN),
Ibadan, by Mr.Egunjobi A..J and Mr Adeyemo A and a specimen copy with herbarium number
FHN/113768 was deposited. The separated leaves sample were washed with tap water to remove the
dust and other foreign materials and then drained by spreading on the shelves to air-dry for 2 weeks in
a well-ventilated shaded area at CEFTER Postgraduate Hostel, Makurdi. This was done to minimize the
degradation of volatile compounds. Approximately, about 502 g of air-dried plant material was pounded
with mortar and pestle. Thereafter, the coarse powder was stored separately in an air-tight polythene bag
for a period of 10 days before successive solvent extraction commenced.

Preparation of crude extracts
Cold Maceration

A powdered sample (416.196 g) was kept in contact with 1248.588 mL n-hexane (1:3 w/v) in a stoppered
glass container for 72 h with frequent shaking according to the method of Ncube et al., (2008) with
slight modifications. The extract was decanted and filtered with Whatman No.1 filter paper, after which
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the damp solid hexane residue was air dried to obtain 408.582 g . The filtrate from the n-hexane
extraction was concentrated using soxhylet system to obtain an hexane extract of 3.414 g with a
percentage yield of 0.82% and was stored in a glass bottle till further use. The process was repeated
hexane marc (408.582 g) to obtain 2.166 g ethyl acetate extract with percentage yield of 0.47% and with
air dried ethyl acetate marc (395.141 g) was kept in contact with methanol to obtain a methanol extract
of 9.981 g with a percentage yield of 2.53%, respectively (Goselle et al., 2017).

Phytochemical screening

Phytochemical screening was carried out on the n-hexane, ethyl acetate and methanol extracts using
standard procedures to identify the class of secondary metabolites present in the leaf extracts of
H.indicum L (Marjoka et al., 2016); Yadav and Agarwala 2011; and Samatha,2012). The extracts were
screened for the presence or absence of alkaloids, saponins, flavonoids, steroids, terpenoids, cardiac
glycosides, tannins, glycosides, polyphenols and anthraquinones using standard procedures of Samatha,
(2012).

Animal treatments and Experimental design.

Twenty male(n=20) Wistar albino rats were used to test for the toxicological effects of H.indicum
extracts in n-hexane, ethyl acetate, and methanol. The 20 rats were separated into 4 groups for the acute
toxicity testing, with group 1 serving as the normal control group and the other 3 experimental groups
receiving n-hexane extract, ethyl acetate extract, and methanolic extract, respectively. In this study,
group 2, 3, and 4 received oral administration of extracts at varied concentrations over a 21-day period
at doses of 100 mg/kg body weight, while the normal control group received the vehicle, DMSO. After
the animals were sacrificed, blood, kidney, and liver samples were obtained for histopathological and
biochemical analyses. For histological testing, liver and Kidney tissue were taken in 10% formalin.

Animal Sample Collection for Assay

Prior to sacrificing the animals, each animal was deeply anesthetized in chloroform before being
sacrificed. Approximately 1.0 mL of blood was drawn from the sacrificed rat once across all the groups
between 9.00 to 10.00 am using a 23 gauge needle from the lateral saphenous vein in order to supplement
the blood test for biochemical parameters. The dead animals were immediately subjected to laparotomy
to expose the posterior vena cava and internal organs. Approximately, 8 samples were collected for
histopathological and biochemical parameters. Samples for investigations were collected into EDTA
anticoagulated bottles and serum was used in biochemical investigations. Histopathological tests were
carried out on the Kidney and liver specimen.

Biochemical Function Tests

Commercially available kits were used to measure the activity of the serum enzymes in the liver and
kidney following the manufacturer’s instructions. The parameters measured in the liver were serum
Alanine amino transeferase (ALT), Aspartate aminotransferase (AST), and Alkaline phosphatase (ALP),
while serum creatinine level (Scr), uric acid level and blood urea nitrogen level (URN) were measured
for renal function in the kidney.

Histopathological Findings

The liver and renal histopathology analyses of the experimental rats given leaf extracts of H.indicum L
are shown in Plates 2(I-iv) and 3(i-iv).Four groups of wistar rats received measured doses of the extract
orally every day for 21 days. Rats in group 1 were used as the control group and were given the drug
DMSO (0.2 ml). According to the earlier report by Thomas and Ajani (1987), the animals in groups 2,
3, and 4 received, respectively, 100 mg, 124 mg, 141 mg, and 161 mg/kg body weight based on their
increasing body weights. The animals were slaughtered after ether anesthesia at the end of their 21-day
exposure to the Heliotropium indicum Linn extract.The rats' livers,and kidneys were removed, fixed in
10% formalin for 48 hours, and then processed for paraffin wax embedding using an automatic tissue
processor by dehydrating through 70%, 90%, 95%, and two changes of absolute ethanol for 90 minutes
each. Clearing was accomplished by applying two changes of xylene for 2 h each, followed by two
changes of paraffin wax for 2 h of infiltration. A rotary microtome was used to cut sections at 5 m.
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According to Oduola et al. (2009), the haematoxylin and eosin (H&E) method was used to stain the
sections examined and photographed using a light microscope.

Screening of Leaf Extracts of H.indicum Linn for Insect Toxicity

About twenty grams (20 g) of clean uninfected maize and cowpea grains were weighed into a | L kilner
jar. Then, an aliquot of 0.01 g/mL, 0.02 g/mL, 0.04 g/mL and 0.08 g/mL of hexane, ethyl acetate and
methanolic leaf extracts of H. indicum were measured with the aid of a micropipette and mixed with the
20 g of clean maize and cowpea grains inside the kilner jars. The mixture was thoroughly mixed together
by gently shaking the Kkilner jars. The jars were left open for 40 min to allow the solvents to evaporate.
Thereafter, ten copulating pairs (10 males: 10 females) of less than 4 days-old adult S. zeamais, and C.
maculatus were introduced to each of the kilner jars and covered with muslin cloths. Each treatment was
replicated three (3) times.The percentage mortality was thereafter calculated using the formula:

Number of dead weevils

100

% mortality=
y Total number of insect infestation

In this experiment, the total number of insect infestation on each substrate =20

Number of insect infestation on control grains = 20 each (untreated grains and the positive control, 20
for cypermethrin 2.5 E.C).

Percentage Seed Viability

In order to assess the viability of seeds, a germination test was conducted using twenty (20) seeds from
each jar. The seeds were placed on moist filter paper in plastic petri dishes kept in an incubator at 25°C
and the number of germinated seeds were counted and recorded and percentage seed viability was
calculated.

Number of germinated Seed

% viability = x 100

Numbers of Seed Sown
Results
Phytochemical Screening.

The n-hexane, ethyl acetate, and methanol extracts subjected to phytochemical screening revealed the
presence of tannins, saponins, alkaloids, cardiac glycosides, terpenoids, flavonoids, and phenols in the
leaf of Heliotropium indicum L whereas saponins, flavonoids, and phenols were detected in trace amount
in the leaf hexane extract of H.indicum (Table 1). Alkaloids, flavonoids, and steroids were present in
the leaf ethyl acetate and methanol extracts of Heliotropium indicum L.

Table 1. Results of preliminary phytochemical screening of three extracts of H.inducm L leaf

Phytochemicals  Test Observations

HE EE ME
Tannin + + +
Saponin - - +
Alkaloids + - ++
Cardiac + - +
Glycosides
Teroenoids ++ + +
Flavonoids - + ++
Steroids ++ + +
Phenols + + +

- = absent + = present in trace amount, ++= present
HE= Hexane extract, EE= Ethyl acetate Extract, and ME= Methanol Extract
Biochemical Function Test

Liver Function Tests (U/mg)
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The liver enzymes ALT, AST and ALP (Table 3) also showed no significant difference when compared
statistically with the control group. Commercially available kits were used to measure the activity of the
serum enzymes in line with the manufacturer’s instructions. The results showed no variation in a wide
range of values for the measured parameters.

Table2:Liver enzymes function tests on Wistar Albino Rats Treated with Extracts of H.indicum

Group Mean + S.E

ALT AST ALP
1 (Control) 0.0396 £0.00 2 [ 0.0936 +£0.002 | 0.0317 £0.00 °
2 0.04707 £0.00 ® [ 0.1122 £0.019 ¢ | 0.0341 +£0.01 ©
3 0.03199 +£0.01 | 0.1076 £0.01 ¢ | 0.0233 +0.01 ?
4 0.03600 +£0.01 ® | 0.1015 +£0.01 ° | 0.0352 +0.00 ©
Reference Standard(U/mg) | 0.01-0.04 0.03-0.15 0.030-0.130

Values are expressed as mean + SE at P<0.05 level of significance
Kidney Function Test.

This study was carried out to examine various kidney function indicators in wistar albino rats
administered with leaf extracts of H.indicum L. The parameters examined were creatinine, uric acid and

urea.

Table 3: Kidney function test of Rats Treated with extracts of H.indicum L

Group N Mean +S.E

Creatinine Uric Acid Urea
1 3 0.4393+0.01 | 0.1190+0.00 0.2310 +0.00
2 3 0.4237+0.00 | 0.1403+0.00 0.2227 £0.00
3 3 0.4463+0.01 | 0.1147+0.00 0.2443 +0.00
4 3 0.4377+0.00 | 0.1443+0.00 0.2307 £0.00

Values are expressed as mean + SE at P<0.05 level of significance
1= control, 2= hexane group, 3=ethyl acetate group, 4= methanol group, N= Sample Size
Histopathological Findings

The histopathological analysis of the livers and kidneys of the experimental rats revealed that the the
effect of administration of leaf extracts of H.indicum L was similar to the control except for a minor
leison in the structural integrity of the livers when compared with the control. The kidneys. architectural
integrity in all the groups were similar to the control.The results revealed consistency with raised level
of ALT in group 2 administered with Hexane extract, suggesting a minor injury to the liver. Whereas,
there was no remarkable difference in the renal function of rats in the all the group when compared with
the control.Microscopic analysis revealed that the percentage of extracts accumulated was of no
significant effect in the three groups when compared to the control group, except for minor noticeable
scarring of the rats livers.
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Group 1 (Control)
Plate 1-4: Histopathology of livers of experimental rats administered with Leaf of H.indicum L

Group 1(Control

Group 2

Group 2 (Hexane)

Result of Insecticidal Toxicity Test

Mortality of Sitophilus zeamais and Callosobruchus maculatus at 24-96 h.

Group 3

Group 3 (EtOAC)

Group 4

Group 4 (MeOH)
Plate 1a-4b: Histopathology of kidneys of experimental rats administered with Leaf of H.indicum

Tables 5-6 revealed the mean mortality of Sitophilus zeamais and Callosobruchus maculatus on
exposure to Leaf extract of Heliotropium indicum at 24-96 h.

Table 5: Effect of mortality on maize weevil exposed by Leaf Extract of H.indicum L

Treatment Substrate Conc. Exposure time (hour)
(Extract) (g/mL) Mean + SEM
Hexane Maize 24 48 72 96
0.01 0.00+0.002 8.33+1.672 18.33+1.672 41.67+8.822
0.02 0.00+0.002 10.00+2.892 25.00+2.8920 55.00+2.8920
0.04 1.67+1.672 13.33+1.672b, 30.00+2.89b° 60.00+£2.89°
0.08 8.33+1.67° 20.00+2.89¢ 36.67+1.67¢ 71.67+3.33°
EtOAC Maize
0.01 0.00+0.002 5.00+0.002 10.00+0.002 16.67+1.672
0.02 0.00+0.002 5.00+0.002 13.33+1672 23.33+4.413b
0.04 3.33+1.672 13.33+4.41° 21.67+4.41° 36.67+7.26°
0.08 13.33+1.67° 35.00+2.89¢ 58.33+3.33¢ 90.00+2.89¢
MeOH Maize
0.01 0.00+0.002 0.00+0.002 15.00+0.002 55.00+11.542
0.02 0.00+0.002 5.00+0.00° 21.67+1.67° 76.67+4.4120
0.04 3.33+£1.672 13.33+1.67¢ 36.67+3.33¢ 91.67+6.01°
0.08 11.67+1.67° 26.67+4.41¢ 50.00+5.00¢ 96.67+1.67°
Aqueous Maize 0.01 1.67+1.672 13.33+1.672 31.67+8.822 38.33+1.67
0.02 5.00+0.00° 11.67+1.672b 40.00+5.002 41.67+6.67
0.04 5.00+0.00° 16.67+4.41° 41.67+6.67° 63.33+4.41
0.08 10.00+0.00¢ 26.67+1.67°¢ 51.67+3.33% 85.00+7..63
Control 0.00 0.00+0.002 0.00+0.00a 1.67+1.67° 1.67+1.67
Cypermethrin 0.5mL | 68.33+4.412 76.67+6.67° 96.67+3.33° 100.00+0.00°

Values are expressed as Mean £+SEM

55




ICONFOOD'23
INTERNATIONAL CONGRESS on FOOD RESEARCHES

October 16-18, 2023

PROCEEDINGS BOOK

Table 6: Effect of mortality on Callosobruchus maculatus by Leaf Extract of H.indicum

Treatment Substrate | Conc. Exposure time (hour)
(Extract) (9/mL) Mean + SEM
Hexane Cowpea 24 48 72 96
0.01 0.00+0.00? 3.33+1.672 11.67+6.012 28.33+9.282
0.02 1.67+1.672 8.33+1.67°¢ 18.33+4.412 40.00+5.00°
0.04 3.33+£1.672 6.67+3.33? 15.00+0.002 46.67+1.67°
0.08 3.33+£1.672 10.00+2.89¢ 31.67+3.33° 66.67+6.01°¢
EtOAC Cowpea
0.01 1.67+1.672 6.67+1.672 13.33+1.672 23.33+4.412
0.02 1.67+1.672 6.67+1.672 15.00+2.892 30.00+5.012
0.04 6.67+1.672 18.33+3.33" | 36.67+4.41° 60.00+5.67°
0.08 11.67+1.67° 35.00+2.89¢ 61.67+1.67¢ 93.33+1.67¢
MeOH Cowpea
0.01 0.00+0.00? 5.00+2.89° 16.67+7.262 28.33+8.822
0.02 5.00+0.00° 16.67+1.67¢ 33.33+4.41¢ 56.67+6.01°
0.04 3.33+1.67° 10.67+1.67° | 28.33+1.67°¢ | 76.67+4.41¢
0.08 5.00+2.89° 18.00+6.01°¢ 31.67+7.26° 96.67+1.67¢
Aqueous Cowpea 0.01 5.00+2.892 18.33+4.412 31.67+6.012 60.00+5.772
0.02 8.33+1.672P 21.67+1.67* | 43.33+1.67° 76.67+4.41°
0.04 10.00+0.00°¢ | 28.33+1.67° | 56.67+3.33¢ 95.00+0.00¢
0.08 11.67+1.67¢ 35.00+2.89¢ 56.67+1.67¢ 95.00+0.00¢
Control 0.00 0.00+0.00? 0.00+0.00? 1.67+1.672 1.67+1.67°
Cypermethrin 0.5mL 68.33+4.41* | 76.67+£6.67° | 96.67+3.33° | 100.00+0.00°

Values are expressed as Mean +SEM
Insecticidal Toxicity of Pure Isolate IPM-65

The isolated pure compound, IPM-65 was tested for toxicity on weevils of maize, and cowpea .The
percentage mortality was determined at two different concentrations of 5.0 mg/ml and 10.0 mg/mL,
respectively. The standard control was Cypermethrin 2.5 E.C while the negative control was untreated
substrates.

Table7 : Effect of mortality on weevils of maize and cowpea by Pure Isolate IPM-65

IPM-65 Conc.(mg/ml) Exposure time of Substrates weevils
Mean +SEM
Maize Cowpea
@24 h 5.0 1.67+1.67 3.33+1.67
10.0 8.33+1.67 6.67+1.67
@48 h 5.0 15.00+2.89 51.67+6.00
10.0 15.00+0.00 58.3349.27
@72h 5.0 38.33+4.40 70.00+5.77
10.0 48.33£1.67 81.67+1.67
@96 h 5.0 75.00£2.89 88.33+1.67
10.0 85.00+0.00 98.33+1.67
Control 0.00 0.00+0.00? 1.67+1.67°
Cypermethrin 0.5 mL 76.67+6.672 100.00+0.00P
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Seed Viability
Table 8: Percentage Seed germinability after treatment with extracts of H.indicum L
The results of seed viability post exposure to extracts of H.indicum was as expressed in Table 8

Table 8: Percentage Seed germinability after treatment with extracts of H.indicum L

Commodity Number % Seed Germinability (Mean =SEM)
g;vsv?]ed Hexane Extract | Ethyl acetate Methanol Extract | Aqueous Extract
Extract

Rice(Paddy) 20 81.67+1.67° 85.00+0.00° 88.33+3.33° 90.00-+0.00°
Sorgm 20 85.00-+0.00° 88.33+1.672 85.00+2.89° 86.67+3.33?
Maize 20 86.67+1.67° 83.33+1.67° 83.33+ 1.67° 90.00+5.00°
Cowpea 20 85.00-+0.00° 85.00+2.89? 86.67+1.672 85.00+0.00?
Cypermethrin | 20 75.00+0.00? 75.00+0.00? 75.00+0.00? 75.00+0.00?
25E.C

Control 20 85.00+ 0.00? 85.00+0.00? 85.00+ 0.00? 85.00+ 0.00°

Values are expressed as Mean +SEM
Table 9: Effect of Seed germinability after treatment with pure Isolate IPM-65

Commodity % Seed Germinability (Mean £SEM)
IPM-65
Rice(Paddy) 83.33+3.33°
Sorghum 60.00+5.772
Maize 85.00+ 0.00°
Cowpea 85.00+2.89°
Cypermethrin 2.5 E.C 75.00+0.00?
Control 85.00+ 0.00°

Values are expressed as Mean +SEM
Number of seeds sown each =20
Discussion

The phytochemical analysis conducted on the leaf n-hexane and methanolic extract of H.indicum L
revealed the presence of alkaloids, tannins, saponins, cardiac glycosides, terpenoids and polyphenols.
As shown in Table 1.

Phytochemicals present in plants are known to be responsible for the pesticidal and therapeutic benefits
of medicinal plants (Marjoka et al., 2016). The wound-healing activity of this plant in folk medicine is
supported by the presence of phytochemicals such as tannins which have been shown to possess wound-
healing properties (Marjoka et al., 2016).
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The enzyme biomarkers in the Serum known as ALT, AST, and ALP are used to monitor the liver
structural integrity and damage. They aid in the clinical diagnosis of liver toxicity conditions (Andeu et
al., 1998). The effects of H.indicum extracts on the level of serum alanine aminotransferase (ALT),
aspartate aminotransferase (AST), and alkaline phosphatase (ALP) are shown in Table 2. The three
enzymes are found mainly in the liver, kidney, red blood cells (RBC), pancreas, biliary ducts of the liver
and heart. The levels of ALT and AST in the serum are used to diagnose body tissues, especially to
know whether the liver and kidney are injured or not (Anmari et al, (2023). Research had suggested
that, when body tissues are damaged, additional ALT and AST are released into the bloodstream and
raise the serum enzyme level. As a result, the amount of ALT and AST in the blood is directly associated
with the amount of tissue damage. The ALP test is used to detect blocked bile ducts, liver damage or
bone disorders. When liver cells are damaged it releases increased amounts of ALP into the blood. ALP
levels in plasma also rise with large bile duct obstruction, intrahepatic cholestasis, or infiltrative diseases
of the liver. The normal range of ALP is 0.03-0.13 1U/mg (U.S. National Library of Medicine, 2017).

Creatinine in muscle tissue is generated by creatine phosphate carried via the bloodstream and
eliminated by the kidneys. Abnormal kidney function increases the amount of creatinine level in the
bloodstream. Each day, roughly 2% of creatine is converted to creatinine (Harita et al., 2009). A recent
study by Japanese showed that Japanese men are more prone to develop type-2 diabetes due to lower
serum creatinine level in blood (Aydin., 2015). Therefore, it is of particular interest to investigate the
adverse effects of the administration of extracts of Heliotropium indicum L on liver and kidney muscles
of male Wistar rats by analyzing the serum enzyme biomarkers: ALT, AST, ALP and creatinine.

Conclusion

This study revealed an increased level of ALT in rats treated with hexane leaf extract of Heliotropium
indicum. A high ALT level is a sign of liver damage, but it can also mean a damage to other organ such
as the heart or kidneys. High levels of ALT in the blood can be due to damage or injury to the cells in
the liver.An increased ALT level may indicate alcoho-induced liver injury,fatty liver disease(too much
fat in the liver).

Also, the study revealed a low level of ALP in rats administered with ethyl acetate leaf extract of
Heliotropium indicum Linn when compared with the control that was administered only the vehicle,
DMSO. Low levels of ALP are less common and may be a sign of a lack of zinc,malnutrition,pernicious
anemia, thyroid disease, Wilson disease or hypophosphatasia (a rare genetic disease that affects bone
and teeth).The results showed that the administration of the leaf extracts of H.indicum did not
significantly (p< 0.05) increase the ALT levels over the control, except for the ALT level in rats
administered with hexane extract (Medline Plus, National Library of Medicine).

Recommendation

| therefore recommend that the traditional use of this plant should not be abused due to the presence of
a highly toxic pyrrolizidine alkaloids present in the leaf part of the plant which is kmown to be hepatoxic.
People taking the plant as herbal concoction in the treatment of diseases should please follow a minimal
dosage in order to prevent organs damage as accumulation of pyrrolizidine retronecine alkaloids from
this plant may alter liver’s architectural integrity due to a raised level of serum liver biomarker enzymes.

Acknowledgment

| acknowledge Engr. Kolawole Adeniyi for his financial support on this project. | also acknowledge
Nigerian Stored Products Research Institute, Ibadan, Nigeria, and Centre of Excllence for Food
Technology and Research, Benue State University(CEFTER-BSU), Nigeria.

References

Gbaye, O.A., Millard, J.C. and Holloway, G.J.(2011). Legume type and temperature effects on the
toxicity of insecticide to the genus Callosobruchus (Coleoptera: Bruchidae). Journal of Stored Products
Research, 47(1), pp.8-12.

Tripathi, A.K., (2018). Pests of stored grains. Pests and their Management, pp.311-359.

58


https://www.sciencedirect.com/topics/nursing-and-health-professions/aspartate-aminotransferase-blood-level
https://www.sciencedirect.com/topics/nursing-and-health-professions/liver-toxicity
https://www.sciencedirect.com/topics/immunology-and-microbiology/hemocyte
https://www.sciencedirect.com/topics/immunology-and-microbiology/bile-duct
https://www.sciencedirect.com/topics/nursing-and-health-professions/intrahepatic-cholestasis
https://www.sciencedirect.com/topics/nursing-and-health-professions/creatine-phosphate
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/kidney-function
https://www.sciencedirect.com/topics/nursing-and-health-professions/creatinine-blood-level

ICONFOOD'23

INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

Kedia, A., Prakash, B., Mishra, P.K., Singh, P. and Dubey, N.K., 2015. Botanicals as eco friendly
biorational alternatives of synthetic pesticides against Callosobruchus spp.(Coleoptera: Bruchidae)—a
review. Journal of food science and technology, 52, pp.1239-1257.

dos Santos Carvalho, G., Silva, L.B., da Silva, L.S., dos Santos Almeida, M.L., Carneiro, E. and Peres,
M.T.L.P.(2016). Insecticidal activity of plant extracts and essential oils of bleed water against the bean
weevil. Journal of Stored Products and Postharvest Research, 7(7), pp.69-75.

Rahman, M.A., Mia, M. and Shahid, I., (2011). Pharmacological and phytochemical screen activities of
roots of Heliotropium indicum Linn. Pharmacologyonline, 1(1), pp.185-192.

Dodehe, Y., Barthelemy, A., Calixte, B., Jean, D.N., Allico, J.D. and Nelly, F., (2011). In vitro wound
healing effect of n-butanol fractions from Heliotropium indicum. JITPS, 2(1), pp.1-7.

Hameed, A., Freed, S., Hussain, A., Igbal, M., Hussain, M., Naeem, M., ... & Tipu, A. L. (2012).
Toxicological effects of neem (Azadirachta indica), Kanair (Nerium oleander) and spinosad (Tracer 240
SC) on the red flour beetle (Tribolium castaneum)(Herbst.). African Journal of Agricultural
Research, 7(4), 555-560.

Ncube, N. S., Afolayan, A. J., & Okoh, A. I. (2008). Assessment techniques of antimicrobial properties
of natural compounds of plant origin: current methods and future trends. African journal of
biotechnology, 7(12).

Goselle, O. N., Gyang, D. A., Adara, O. F., Effiong, K. T., Nanvyat, N., Adulugba, I. A, ... & Mafuyali,
H. B. (2017). A comparative Study of the Larvicidal Activity of Lemongrass (Cymbopogan citratus)
from Different Methods of Extraction.

Marjoka, A., Alam, O., & Huda, M. K. (2016). Phytochemical screening of three medicinally important
epiphytic orchids of Bangladesh. Jahangirnagar University Journal of Biological Sciences, 5(1), 95-99.

Samatha, T. A. L. A. R. I., Srinivas, P. E. N. C. H. A. L. A., Shyamsundarachary, R. U. D. R. 0. J. U.,
Rajinikanth, M., & Rama Swamy, N. (2012). Phytochemical analysis of seeds, stem bark and root of an
endangered medicinal forest tree Oroxylum indicum (L) Kurz. International Journal of Pharma and Bio
Sciences, 3(3), 1063-1075.

Thomas KD, Ajani B (1987). Antisickling agent in an extract of unripe pawpaw fruit (Carica
papaya) Trans R Soc Trop Med Hyg.;81:510-511.

Oduola T, Adeniyi FAA, Adenaike FA, Ogunyemi EO, Bello IS, Idowu TO (2009). Haematological
response to intake of unripe Carica papaya aqueous extract. IJMR;(1):20-25

Andreu, V., Mas, A., Bruguera, M., Salmeron, J. M., Moreno, V., Nogué, S., & Rodé¢s, J. (1998).
Ecstasy: a common cause of severe acute hepatotoxicity. Journal of hepatology, 29(3), 394-397.

Ammari, A. A., Alhimaidi, A. R., Amran, R. A., Al Ghadi, M. G., & Rady, A. G. (2023). Evaluation of
launaea angustifolia extract treatment on rat blood serum enzymes and histology of liver and
kidney. Indian Journal of Animal Research, 1, 7.

Harita, N., Hayashi, T., Sato, K. K., Nakamura, Y., Yoneda, T., Endo, G., & Kambe, H. (2009). Lower
serum creatinine is a new risk factor of type 2 diabetes: the Kansai healthcare study. Diabetes
care, 32(3), 424-426.

Aydin, B. (2015). The effects of capsaicin and vitamin E on high fat diet induced obesity, hyperlipidemia
and oxidative stress in different organs of mice. Journal of food and nutrition research, 3(6), 357-364..

59



ICONFOOD'23
INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

ENHANCING AVICELASE PRODUCTION: A DUAL APPROACH OF SHAKE FLASK AND
FERMENTOR CULTURES BY BACILLUS SP.

Thenmozhi. M*, Prakruthi B.P and J. Vardhana

Department of Biotechnology, School of Life Sciences, Vels Institute of Science, Technology and
Advanced Studies (VISTAS), Pallavaram, Chennai- 600 117,

Tamil Nadu, India.

Abstract

This study was conducted to generate and refine Avicelase, sourced from Bacillus sp, which serves the
purpose of breaking down cellulose. Avicelase comprises a catalytic domain at its C-terminus, affiliated
with family E, a central domain with an as-yet-undisclosed function, and an N-terminal domain
responsible for binding substrates. The enzyme was extracted due to its broad utility across industries
such as stone-washing denim, household and laundry detergents, and animal feeds. The predominant
avicelase enzyme is synthesized by aerobic, mesophilic bacteria. The production of avicelase was
accomplished using both the shake-flask technique and a fermentor. Subsequent purification of the
resultant enzyme involved ammonium salt precipitation, dialysis, and column chromatography. Through
SDS PAGE analysis, the molecular weight of the enzyme was determined to be 84 kDa.

Key words: Bacillus sp, Avicelase, Shakeflask, SDS PAGE, Immobilization

INTRODUCTION

The optimization of enzyme production processes is a pivotal endeavor in the realm of biotechnology,
as it directly impacts various industrial sectors. Avicelase, an enzyme with significant implications for
cellulose degradation, has garnered substantial attention due to its diverse applications spanning
industries such as textiles, detergents, and animal feed production. This study aims to amplify Avicelase
production through a combined strategy involving shake flask and fermentor cultures. The investigation
is inspired by the microbial world, particularly focusing on Bacillus sp. as a potential host for robust
Avicelase synthesis.

Efficient cellulose degradation, a critical process for accessing plant-based biomass, holds paramount
importance in numerous industrial applications. Avicelase, harboring a catalytic domain affiliated with
family E, along with distinctive substrate binding and central domains, plays a pivotal role in cellulose
hydrolysis. Despite the enzyme's broad utility, its economical and sustainable production remains a
challenge. The current research extends the existing understanding by adopting a comprehensive
approach that capitalizes on both shake flask and fermentor cultures. The utilization of shake flasks
enables initial screening and optimization in a cost-effective manner, while fermentors provide
controlled and scalable conditions for large-scale production. By synergizing these strategies, the study
aims to achieve elevated Avicelase yields and enhanced purity.

To underpin this investigation, the study explores the potential of Bacillus sp., renowned for their robust
growth and enzyme synthesis capabilities. Bacillus strains have demonstrated promise in generating
industrially relevant enzymes, rendering them as potential candidates for augmenting Avicelase
production. This study builds upon previous research highlighting the enzyme synthesis potential of
Bacillus strains, delving into their specific attributes and optimizing their growth conditions.

As this research embarks on the journey to intensify Avicelase production through a dual-culture
approach, it anticipates unearthing novel insights that not only contribute to enzyme production
methodologies but also potentially unlock innovative applications across diverse industries. By
harnessing the innate capabilities of Bacillus sp. and integrating shake flask and fermentor cultures, this
study aspires to make substantial advancements in the field of enzyme biotechnology.
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Cellulose, a principle component of all plant materials, is considered as one of the most abundant
renewable resources in the world. Cellulose is made of linked glucose molecules connected by -1,4
bonds (Wood, 1989). It is regarded as a valuable resource largely because it can be decomposed into
soluble cellobiose and glucose sugars when 3 bonds are broken and the process is cellulose hydrolysis
(Beguin et al, 1994). Cellulose hydrolysis occurs naturally in soils, sediments, aquatic environments and
in the digestive tracts of animals by microorganisms capable of producing avicelase enzymes. Industrial
applications of avicelase enzymes include stone washing denims, household, laundry detergents, animal
feeds etc. The most common avicelase enzyme is produced by aerobic, mesophilic bacterias. However,
anaerobic, thermophilic bacteria, such as Clostridium thermocellum have also become the subject of
research studies recently. Avicelase consists of a c-terminal catalytic domain belonging to the family E
(Gilkes et al., 1991), one central domain of an as yet-unknown function, and an N-terminal substrate
binding domain. Bacillus species continue to be dominant bacterial work houses due to its producion
and secretion of large quantities of extracellular enzymes (Schallmey et al., 2004). Two distinct
avicelase activities in B. circulans were observed (Kim, 1995) other Bacillus strains belonging to species
such as B. sphaericus and B. subtilis express high cellulose degradation activities (Takami and
Horokoshi, 2000; Singh et al., 2004). Recently, a thermophilic aerobic bacterium capable of avicelase
production, Caldibacillus Cellulorarans, has been isolated (Huang and Monk, 2004). Cellulolytic
microorganisms play an important role in the biosphere by reducing cellulose (Beguin and Aubert, 1994)
and they also convert cellulose into various economically important products like monomeric sugars
(Linko, 1977), single cell proteins or microbial biomass proteins (Updegraff, 1971), compost (Gray et
al, 1971) and antibiotics (Hofsten, 1972) to everyday use for man.

MATERIALS AND METHODS
Collection of Thermophilic Condition Soil Sample:

Thermophilic condition soil sample was collected from in and around the fields of Namakkal. The
collected soil was transferred to sterile polythene covers and they were carried to laboratory. Then these
samples were treated with several methods for conducting further experiments.

Treatment of Soil Sample:

From the collected sample, 10 g of soil sample was mixed with 2g of calcium carbonate.Then this
mixture was kept for 10 days of incubation at 37°C. After the incubation these samples are transferred
to sterile beaker for conducting further isolation studies.

Isolation of Thermophilic Bacteria:
Thermophilic bacteria were isolated by using, serial dilution method and spread plate technique.
Optimization of Culture Conditions:

Effect Of pH: Production media (Malfait et al., 1984) with varying pH ranging from 6,7 and 8 were
prepared. This media was sterilized and cooled. When the media is cooled, 2ml of the inoculum was
added and was kept for 48 hours incubation under room temperature.

Effect of Carbon: Production media with varying Avicel concentration of 0.1, 0.15, 0.20 and 0.25gm
were prepared. The medium was then sterilized, cooled and to that 2ml of culture broth was inoculated.
The inoculated medium was kept for 48 hours incubation under room temperature.

Effect of Nitrogen: Production media with varying yeast extract concentration of 0.1, 0.15, 0.20 and
0.25gm’s were prepared. The medium was sterilized, cooled and to that 2ml of culture broth was
inoculated. The inoculated medium was kept for 48 hours incubation under room temperature.

Optimized Media in Fermentor (Mitchell and Lonsame, 1992): Optimized media for 11 fermentor was
prepared and sterilized, at 121°c for 15 minutes. The prepared 11 media was transferred to fermentor
(Biotrun). All the parameters like pH, temperature etc was assigned automatically. Then 10ml of the
inoculum port and the fermentation was carried out for optimum pH 8, temperature 37°C and agitated
for 8 hours.
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Optimized Media in Shake Flask: The same optimized media was prepared for shake flask. The media
was sterilized, after cooling of the medium inoculum was added and kept in shaker for about 48-72
hours.

Enzyme Preparation and assay:

After the incubation time, the media was taken from both fermentor and shake flask. The media was
transferred to centrifuge tubes and centrifuged at 10,000rpm for 10 minutes. The supernatants were
collected and store. A solution of 0.125% avicel dissolved in phosphate buffer of PH5 was used as
substrate. The reaction was performed by adding 0.5ml substrate to 0.5ml diluted enzyme (supernatant).
This was kept in water bath for 55°c incubation for half an hour. The reducing sugars produced were
measured by using the di-nitrosalisylic acid method (Miller, 1959). Estimation of enzyme and protein
by using DNS method and Lowry’s method, the enzyme content and protein quantity was measured by
using the standard procedures(Lowry et al.,1951).

Purification of crude avicelase:

The crude Avicelase was undergone for primary purification processes using ammonium sulphate and
dialyzed against phosphate buffer of pH 7.5.This purified enzyme was again met with ion-exchange
chromatography.

Staining of Protein On PAGE:

Molecular weight of the protein was determined by using Sodium dodecyl sulphate polyacrylamide gel
electrophoresis according to standard procedures (Laemmli and Favre., 1970). Protein bands were
observed after staining and destaining procedures.

Immobilization of Avicelase:

The produced enzyme activity was arrested by using 2% sodium alginate and 4% calcium chloride and
was preserved.

RESULTS AND DISCUSSION
Isolation and ldentification:

In the present study soil sample was collected and treated with calcium carbonate and spreaded in
Bacillus stearothermophilus sporulation medium. It was incubated at 37°C for 48 hours. The isolated
strain was identified based on morphological and biochemical characterization. It was identified as
Bacillus stearothermophilus. The identified organism was inoculated in Bacillus stearothermophilus
broth and used for inoculum.

Optimization of Carbon Concentration and Nitrogen Concentration for the Production of
Avicelase:

Optimization conditions were tested to see the effect of four concentrations of carbon sources (Avicel —
2.5, Avicel-3, Avicel-3.5 and Avicel-4) on the growth. These supplemented carbon concentrations were
added to the basal medium and the effect of activity of enzyme and protein were recorded. Optimization
conditions were tested to see the effect of four concentration of Nitrogen, (Yeast extract-0.1, Yeast
extract-0.15, Yeast extract-0.2, Yeast extract-0.25) on the growth. These supplemented Nitrogen
concentrations were added to the basal medium and the effect of activity of enzyme and protein were
recorded. In effect of carbon concentration, it was found out to be the best enzyme activity of 2.5%
supplemented in broth. In effect of Nitrogen concentration, it was found out to be the best enzyme
activity of 0.2% supplemented in broth.

The Effects of pH:

The effect of pH of the production medium was prepared of pH-6.7 and 8. It was found out to be best in
activity at pH 8 (Figure.1, 2).

Fermentation Conditions:

In this condition, shake flask and fermentor were used for the production of Avicelase. In shake flask
basal medium supplemented with Avicel-2.5%, Yeast extrat-0.2%, pH-8 and 150rpm were used. In

62



ICONFOOD'23
INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

fermentor, basal medium supplemented with Avicel-2.5%, Yeast extract-0.2% pH,-8 and incubated both
the conditions for 48 hours. It was found to be that the maximum activity of crude enzyme was 0.03 and
protein was 0.072.

Purification:

In purification crude samples were treated with Ammonium salt (30%). It was found to be that enzyme
activity and protein concentration were and after that Ammonium fractionated samples were purified by
dialysis membrane and incubated for 24 hours, it was found that enzyme samples were pooled out. The
fractionated samples were eluted with DEAE cellulose, for this eluted samples the molecular weight
was determined. In each and every step of the experiment, enzyme and protein were analysed. It was
found that single band was observed of molecular weight 84 KDa (Figure. 3)

CONCLUSION

The production and purification of Avicelase, isolated from Bacillus stearothermophilus was carried
out in this work.The organism was isolated by using serial dilution method and spread plate technique
by Bacillus stearothermophilus sporulation media.The organism was then confirmed by staining and
biochemical tests.The organism were pure cultured and preserved.The production media for Avicelase
was prepared and pure cultured organism was inoculated into that and kept for incubation.Then again
the same  production media was prepared and  optimization with  different
conditions(Carbon,Nitrogen,pH) was carried out.The optimized media was kept under shakeflask
method and fermentor for better growth of organism for the production of Avicelase. The produced
enzyme was purified by wusing Ammonium salt precipitation, Dialysis and column
chromatography.Lowry’s test and DNS test was performed for protein (enzyme) detection after each
purification step. The molecular weight of the enzyme was determined by using SDS PAGE and it was
found to be 84 kDa.The enzyme activities was then arrested by using the technique of immobilization
(Figure. 4).
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Figure: 2. ESTIMATION OF PROTEIN BY LOWRY’S METHOD
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FIGURE: 3. SDS PAGE FOR DETERMINING MOLECULAR WEIGHT OF AVICELASE
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ABSTRACT

Objective: The study was conducted in Ipata Market, llorin, Nigeria, with the aim of identifying the
fungi responsible for the spoilage of stored oranges and testing the ability of the isolated fungi to infect
fresh oranges. Methods: A total of ninety samples of fresh sweet oranges (Citrus Sinensis) were utilized.
Initially, sixty samples were collected from three different point’s labeled A1 - A3 at Ipata Market,
llorin, and promptly transported to the microbiology laboratory at Al-Hikmah University for analysis.
The oranges were stored at room temperature and observed for spoilage after a period of two weeks.
Lesions were cut from the samples and disinfected with ethanol for a duration of 2 minutes. One
milliliter of the disinfected samples was then mashed and transferred into a test tube containing 9
milliliters of distilled water, which was then stirred to achieve homogeneity. Following a 7-day
incubation period at temperatures ranging from 25 to 30°C, fungal colonies were counted and recorded
on plates of pre-prepared Potato Dextrose Agar (PDA) supplemented with Streptomycin (30mg|l) to
inhibit bacterial growth. Additionally, thirty fresh sweet orange fruits (ten from each location within the
market) were obtained, and the isolated culture for each identified fungal species was inoculated onto
each of the newly purchased oranges. These oranges were then incubated to assess their susceptibility
to spoilage. Results: In total, eight fungal species belonging to five different genera were isolated and
identified. These species include Aspergillus niger, Penicillium digitatum, Aspergillus flavus,
Saccharomyces cerevisiae, Rhizopus stolonifer, Aspergillus clavatus, Mucor species, and Penicillium
chrysogenum. Aspergillus species exhibited the highest occurrence rate at 37.5%, followed by
Penicillium species at 25%, while Saccharomyces cerevisiae, Mucor species, and Rhizopus species had
the lowest occurrence rate at 12.5%. Among the various isolated fungi, Aspergillus niger exhibited a
high degree of pathogenicity, resulting in rapid disintegration of treated fruits within a span of 3-5 days.
On the other hand, Penicillium sp and Rhizopus sp demonstrated moderate pathogenicity, while
Saccharomyces cerevisiae and Mucor sp had no pathogenic effect on fruit rot. The mycological
evaluation indicated that all spoiled sweet oranges harbored microorganisms that were either pathogenic,
capable of causing food poisoning or food spoilage, or of significant epidemiological and economic
importance.

Key words: Citrus Sinensis, Fungal analysis, frequency of occurrence, pathogenic

INTRODUCTION

A fungus is a member of a vast group of eukaryotic organisms, which encompasses microorganisms
such as yeasts and molds, as well as the more recognizable mushrooms. Food can serve as a medium for
the growth of microorganisms, which can result in the transmission of diseases. Additionally, certain
microorganisms, if permitted to grow in specific food products, can produce toxic substances that lead
to food poisoning upon ingestion (Pelczar, 1993). Citrus species are believed to have originated in
northeastern India, Burma, and the surrounding regions. During the early spread of citrus, some species
migrated into China, where the sweet orange, mandarins, and kumquat were developed (Abayomi,
2004). Citrus is one of the most significant winter fruit crops worldwide and is commercially grown in
over 100 countries across six continents (Terol et al., 2007). Citrus fruits contain various
phytochemicals, including vitamin C, which has disease-preventing and life-sustaining functions
(Dillard and German, 2000). In microbiological terms, spoiled food is defined as food that has been
damaged or injured to the point of being unsuitable for human consumption.
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Fruits, however, are susceptible to a wide range of microorganisms that contribute to their decay. These
microorganisms, influenced by environmental factors, pose a significant threat to fruit production.
Spoilage refers to any alteration in the condition of food that results in it becoming less appetizing or
even toxic. These changes can be accompanied by modifications in taste, smell, appearance, or texture
(Akinmusire, 2011). Spoilage fungi, which produce a greater variety and quantity of extracellular
depolymerases, are particularly successful in attacking and spoiling both fruits and vegetables (Barth et
al., 2009). Fungi, in particular, produce a large amount of extracellular pectinases and hemicellulases,
which are important factors in fungal spoilage (Miedes and Lorences, 2004). Certain spoilage
microorganisms are capable of colonizing and causing lesions on healthy, intact plant tissue (Tournas
and Katsoudas, 2005).

In order to mitigate postharvest losses, synthetic fungicides are commonly applied either before or after
harvesting. However, the use of synthetic chemical compounds for postharvest disease control often
leads to the presence of chemical residues on food, which can potentially impact human health and
contribute to the development of resistant pathogens (Norman, 1998). Consequently, the development
and utilization of alternative postharvest control methods involving biological agents or natural plant
extracts have gained significance, as they are perceived as being more environmentally safe and socially
acceptable (Janisiewicz and Korsten, 2002).

Fruits play a crucial role in human nutrition by providing essential growth factors such as vitamins and
minerals in our daily diet, which contribute to maintaining good health (Al-Hindi et al., 2011). Fruits
are widely distributed in nature. However, one of the factors that limit their economic value is their
relatively short shelf-life period due to pathogen attacks. Even in developed countries, it is estimated
that approximately 20-25% of harvested fruits decay during post-harvest handling (Droby, 2006; Zhu,
2006). The growing interest in medicinal herbs has led to increased scientific investigation into their
therapeutic potential and safety, providing physicians with valuable data to assist patients in making
informed decisions about their use (Oduola et al., 2007).

Fruits possess medicinal significance in addition to their role as food. The application of latex derived
from the trunk of the pawpaw tree externally aids in the acceleration of wound, ulcer, boil, and wart
healing. Sweet orange oil, a by-product of the juice industry, is obtained through the pressing of the peel
(Akinmusire, 2011). Oranges, being an excellent source of vitamin C, contain potent natural
antioxidants, folate, dietary fiber, and other bioactive components such as carotenoids and flavonoids,
which serve to prevent cancer and degenerative diseases (Ejaz et al., 2006). The consumption of foods
rich in vitamin C enhances the body's immunity against infectious agents and eliminates harmful, pro-
inflammatory free radicals from the bloodstream. Sweet orange encompasses a variety of
phytochemicals, including hesperetin and naringenin. Naringenin exhibits bioactive properties that
positively impact human health, acting as an antioxidant, free radical scavenger, anti-inflammatory
agent, and immune system modulator.

Citrus flavonoids are known to contain compounds that possess anti-inflammatory properties. This is
attributed to the presence of regulatory enzymes such as protein kinase C, phosphodiesterase,
phospholipase, lipoxygenase, and cyclooxygenase, which control the formation of biological mediators
responsible for the activation of endothelial cells and specialized cells involved in inflammation. The
inhibition of these enzymes by flavonoids has been linked to their ability to suppress immune and
inflammation responses (Tripoli et al., 2007). Citrus flavonoids have been found to inhibit kinases and
phosphodiesterases that are essential for cellular signal transduction and activation, as well as affect the
activation of immune response cells such as T and B lymphocytes (Manthey et al., 2001). Additionally,
citrus flavonoids have been shown to prevent atherosclerosis by inhibiting the formation of atheroma
(Hertog et al., 1993). Hesperidin, a flavonoid obtained from citrus cultures, has been identified as a
potential mild anti-inflammatory agent with therapeutic applications. It can also serve as a precursor for
the development of new flavonoids with similar properties (Da Silva et al., 1994)

Oranges are also rich in vitamin A, as well as other flavonoid antioxidants such as alpha and beta
carotenes, beta-cryptoxanthin, zeaxanthin, and lutein. These compounds possess antioxidant properties.
Vitamin A is essential for maintaining healthy mucus membranes, skin, and vision. Oranges are also a
valuable source of B-complex vitamins, including thiamin, pyridoxine, and folates. These vitamins are
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crucial as the body relies on external sources to replenish them. Additionally, oranges contain significant
amounts of minerals such as potassium and calcium. Potassium plays a vital role in cell and bodily fluid
composition, helping to regulate heart rate and blood pressure. The consumption of natural fruits rich in
flavonoids aids in protecting the body against lung and oral cervical cancers. The alkaline properties
found in oranges stimulate digestive juices, providing relief from constipation. Regular consumption of
orange juice reduces the likelihood of calcium oxalate formation, which can lead to kidney stones. The
presence of polyphenols in oranges helps prevent viral infections. Furthermore, oranges safeguard the
skin from damage caused by free radicals, promoting a youthful appearance and maintaining fresh and
glowing skin (Tsuda et al., 2004).

The primary cell wall of fruit is composed of approximately 10% proteins and 90% polysaccharides,
which can be categorized into three groups: cellulose, hemicelluloses, and pectin (Nathalie, 2006).
Pathogens have the ability to secrete numerous enzymes that degrade the cell wall, allowing them to
utilize the plant cell walls as a source of nutrients. This degradation leads to a reduction in post-harvest
life and ultimately results in the development of inedible, undesirable quality, and soft rot spoilage
(Raviyan et al., 2005; Nestanet et al., 2009; Tomassini et al., 2009; Al-Hindi et al., 2011). In developing
countries, postharvest losses are often more severe due to inadequate storage and transportation
facilities. Fungal infection of fruits can occur during various stages, including the growing season,
harvesting, handling, transportation, post-harvest storage, and marketing conditions, or even after
purchase by the consumer. Fruits contain high levels of sugars and nutrient elements, and their low pH
value makes them particularly susceptible to fungal decay (Singh and Sharma, 2007). However, fruits
are affected by a wide range of microorganisms that cause decay. These microorganisms, influenced by
environmental factors, pose a significant threat to fruit production. Spoilage refers to any change in the
condition of food that makes it less palatable or even toxic. These changes may be accompanied by
alterations in taste, smell, appearance, or texture (Akinmusire, 2011).

MATERIALS AND METHODS
Sampling Area

The location selected for sampling was the Ipata market, situated within the jurisdiction of the llorin
East Local Government in the Kwara State of Nigeria.

Collection of Specimen

A total of ninety specimens of healthy, fresh, and viable sweet oranges (Citrus Sinensis) were utilized
for this study. Initially, sixty specimens of healthy, fresh sweet oranges were procured from three distinct
points labeled A1 — A3 at Ipata Market, llorin. All the samples were individually placed in sterile
polythene bags, appropriately labeled, and subsequently transported to the Microbiology laboratory at
Al-Hikmah University for analysis. The orange fruits were stored at room temperature and monitored
for spoilage after a period of two weeks. Subsequently, thirty fresh samples of sweet orange fruits were
obtained, with ten samples collected from different locations within the market, for the pathogenicity
test following the isolation of the fungi.

Sterilization of Glass wares

The glassware utilized was thoroughly cleansed in water containing detergent, followed by rinsing with
distilled water. Subsequently, they were left to dry naturally before being sterilized in the autoclave at a
pressure of 15 pounds per square inch for a duration of 20 minutes (Fawole and Oso, 2007). The media
were prepared and sterilized in accordance with the instructions provided by the manufacturer;
autoclaving at a temperature of 121 degrees Celsius for a period of 15 minutes (Fawole and Oso, 2007).
Following sterilization, they were unloaded and placed on the workbench, which had been previously
sterilized using cotton wool soaked in 70% ethanol to prevent any potential re-contamination. The
inoculating needle and loop were then heated until red-hot using the blue flame emitted by the Bunsen
burner (Fawole and Oso, 2007).

Preparation of culture medium

Potato dextrose agar (PDA) was utilized for the isolation of fungi from Citrus fruits and for the
preparation of pure cultures. The medium was prepared by dissolving 39 grams of commercially
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produced dehydrated Potato Dextrose agar powder in 1 liter of distilled water. This process was carried
out in a sterile conical flask, which was covered with cotton wool and aluminum foil paper. The mixture
was thoroughly mixed and then subjected to autoclaving at a temperature of 121°C for duration of 15
minutes, under a pressure of 15 pounds per square inch (15Ib/inch?). After autoclaving, the medium was
cooled to a temperature of 50°C and then aseptically dispensed into sterile Petri dishes. To prevent the
growth of bacteria, Streptomycin was added to the medium at a concentration of 0.3%w/v (Fawole and
Oso, 2007).

Physical examination of sample

The method employed by Balali et al. (1995) was utilized to ascertain the physical characteristics of
spoiled or diseased oranges. This involved the selection of diverse types of spoiled oranges,
encompassing those that had undergone mechanical injury or bruising, exhibited purplish to dark brown
rot, blue rot, green rot, and those displaying black lesions.

Isolation of the Fungi

The apparently diseased samples were obtained by cutting from the advancing edge of the lesion using
a sterile lancet. The cut portion of the lesion was disinfected with 85% ethanol for duration of 2 minutes.
Subsequently, the samples were rinsed in three separate changes of distilled water. The cut portion of
the lesion from the orange sample was then mashed using a sterile pestle and mortar. One milliliter (1ml)
of the mashed sample was weighed and aseptically transferred into a test tube containing 9ml of distilled
water (10—). The mixture was stirred to achieve homogeneity. One milliliter (1ml) was withdrawn from
the test tube 107 and transferred into a new test tube containing 9ml of distilled water. This process was
repeated in succession until reaching test tube 10™. Prepared plates of potato dextrose agar (PDA)
containing Streptomycin (30mg/l) were then inoculated with 0.1ml aliquots of the serially diluted
samples. The plates were incubated at room temperature (25 — 30°C) for a period of 7 days. Following
the incubation period, the growth of fungal colonies on the agar was counted and recorded. The same
procedure was carried out for the apparently healthy samples, which served as controls (Fawole and
Oso, 2007).

Preparation and Preservation of Pure Culture of the Isolates

Thorough and suitable examinations were conducted to ascertain the morphological attributes
(specifically colonial morphology) of the fungal isolates. Upon the observation of growth on the plates,
distinct colonies exhibiting diverse morphological characteristics were carefully selected using a sterile
inoculating loop from the mixed culture. These colonies were then subcultured onto separate plates
containing fresh solidified media of sterile Potato Dextrose Agar, supplemented with 0.3mg/l
streptomycin, in order to obtain a pure culture. The plates were subsequently maintained at room
temperature for a duration of 48 hours.

Characterization and Identification of fungal Isolates

The fungal isolates were identified over a period of one to four weeks through the use of cultural and
morphological features, including colony growth pattern, conidial morphology, and pigmentation, as
described by Thiyam and Sharma (2013). Slide culture techniques, as outlined by Oyeleke and Manga
(2008), were employed to record the findings. Specifically, a drop of lactophenol blue stain was applied
to a sterilized glass slide, onto which a sterile inoculating wire loop was used to transfer mycelium from
the mold culture. The mycelium was then evenly spread and teased to obtain a homogenous mixture,
which was covered with a cover slip and allowed to settle briefly before being observed under a
microscope with a x40 magnification lens. The examination of actively growing mold was based on the
presence or absence of septa and structures bearing spores. The morphological characteristics and
appearance of the fungal isolates obtained from the decayed Citrus sinensis fruits used in this study were
confirmed and authenticated using the Mycological Atlas of Robert and Ellen (1988).

The pathogenicity test was conducted following the protocols outlined by Baiyewu et al. (2007) and
Chukwuka et al. (2010). In this test, each fungal isolate was evaluated for its ability to induce spoilage
in healthy fruits. The methods employed by these authors are summarized as follows:
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a) Clean and mature healthy fruits were first washed with tap water and then rinsed with distilled water.
Subsequently, they were surface sterilized using 75% ethanol.

b) A sterile 4 mm cork borer was utilized to create holes in each of the fruits.

¢) Each fruit was inoculated with a colony of the respective fungal isolate obtained from pure cultures.
The core of the fruits was then replaced.

d) To prevent contamination, the point of inoculation was sealed with petroleum jelly.

e) Control orange fruits were wounded using the sterilized cork borer, but not inoculated with any fungal
isolate.

f) The inoculated sweet orange fruits, along with the control fruits, were placed individually in clean
polyethylene bags. Each bag contained a moistened absorbent cotton wool ball to create a humid
environment. The bags were then incubated at a temperature of 30 + 1°C for a duration of 5 days.

g) After 72 hours, the inoculated fruits were observed for the development of any symptoms.

h) The causal agents responsible for the infection were re-isolated from the infected orange fruits and
compared with the original isolates. This experiment was replicated three times.

Statistical analysis
The data generated underwent analysis through the utilization of descriptive statistics.
RESULTS

Table 1 displays the incidence and distribution of each fungal isolate obtained from the three designated
sampling points. At Ipata market's sampling point Al, fungal species including Aspergillus niger,
Penicillum digitatum, Aspergillus flavus, Saccharomyces cerevisiae, Rhizopus stolonifer, Aspergillus
clavatus, and Penicillium chrysogenum were identified. Sweet oranges collected from sampling point
A2 yielded A. niger, A. flavus, R. stolonifer, A. clavatus, and Mucor species. Similarly, sweet oranges
from sampling point A3 were found to contain fungal isolates such as P. digitatum, A. flavus,
Saccharomyces cerevisiae, A. clavatus, and Mucor species.

Table 2 presents the frequency and percentage of occurrence of the fungal isolates obtained from the
sampling market points. The highest percentage occurrence was observed in Aspergillus species
(37.5%), followed by Penicillium species (25%), while Saccharomyces cerevisiae, Rhizopus species,
and Mucor species had the lowest percentage occurrence of 12.5%.

Table 3 displays the colonial and cellular characteristics of the fungal isolates, along with their probable
identification. The identified isolates include Aspergillus niger, Penicillium digitatum, Aspergillus
flavus, Saccharomyces cerevisiae, Rhizopus stolonifer, Aspergillus clavatus, Mucor species, and
Penicillium chrysogenum.

Table 4 presents the results of the pathogenicity test conducted on fresh healthy sweet oranges. Strains
of Aspergillus species, Penicillium species, and Rhizopus species were able to grow and induce disease
conditions on the inoculated healthy oranges. However, Saccharomyces cerevisiae and Mucor species
did not exhibit growth or produce any disease condition on the inoculated healthy oranges.

Table 5 describes the spoilage pattern observed on sweet oranges caused by the isolated fungal species.
The fungal isolates responsible for spoilage include A. niger, P. digitatum, A. flavus, Saccharomyces
cerevisiae, R. stolonifer, A. clavatus, and Mucor species.
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Table 1: Occurrence and distribution of the fungal isolates from the sampling market points

Fungal isolates A1 Az As
Aspergillus niger + + -
Penicillium digitatum + - +
Aspergillus flavus + + +
Saccharomyces cerevisiae + - +
Rhizopus stolonifer + + -
Aspergillus clavatus + + +
Mucor species - + +
Penicillium chrysogenum + + -

KEY—S:

(+) = Presence

(-—) = Absence

Table 2: Frequency and percentage of occurrence of various fungal isolates from the three sampling

market points

Fungal isolates Frequency of Percentage
occurrence occurrence (%)

Aspergillus species 18 375
Penicillium species 12 25
Saccharomyces cerevisiae 6 125
Rhizopus species 6 125

Mucor species 6 12.5

Total 48 100

Table 3: Colonial and cellular characteristics of fungal isolates from spoilt sweet oranges

Macroscopic (colony)

Probable
Examination

Microscopic (cellular)

Examination

Isolates

Black colonies with

Conidial heads are large, globose and dark-brown.

Aspergillu niger

white edges
Colonies  velvety | Conidiophores are smooth and relatively short. Penicillium digitatum
yellow, Green Mycelia are arranged irregularly and are
asymmetrical branches of lengths. Sparse and
irregular metulae with phialides on them. Conidia
are smooth and ellipsoidial.
Whitish  colonies | Conidial heads are radicate, latter splitting into | Aspergillus flavus

which then becomes
light yellow-green,
later becoming dark

several loose columns.

yellow-green

Shiny, creamy, | Singhle-celled structure Saccaromyces cerevisiae
white colonies

Whitish  colonies | Nonseptate mycelia sporangiospore are directly | Rhizopus Stolonifer
becoming  brown | opposite to the branched rhizoids. Sporarangio-

black with age

spore are ovoid in shape.

White lanose, fluffy

Conidiosphores are extremely long, smooth and
hyaline, they lead into an elongated clavate vesicle.

Aspergillus clavatus
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White yellow | Conidiophores are short branches, recurved and | Mucor sp
colonies to | encrusted wall. Conidia sporangia brownish to
brownish grey. Spores ellipsoidal to subglobose.

Blue-green colonies | The mycelium consists of branched network of | Penicilliu chrysogenum
multinucleate, septate.  Colourless  hyphae,
constructed conidiospore.

Table 4: Pathogenicity test on fresh healthy sweet oranges

Fungal isolates Day0 Dayl Day2 Day3 Day4 Dayb5
Aspergillus species - + + + + +
Penicillium species - + + + + +
Saccharomyces cerevisiae - - - - - -
Rhizopus species - - + + + +
Mucor species - - - - - -

KEYS:

(+) = Isolates grow with similar growth characteristic similar to the original diseased samples \ presence
of infection after inoculation.

(-) = Isolates not able to grow on the sample \ absence of infection after inoculation.

Table 5: Spoilage pattern on sweet orange produced by isolated fungal species

Fungal isolates Spoilage pattern produced

Aspergillus niger Dark brown discolorations, sunken spot, fruits become spongy
with gas production

Penicillium digitatum Green rots with patches

Aspergillus flavus Black rot, sunken spots, fruits become spongy with gas
production

Saccaromyces cerevisiae Fruit becoming spongy with gas production, sunken spots

Rhizopus stolonifer Watery, soft, rot, wrinkled appearance with depression

Aspergillus clavatus Black rot, sunken spots, fruits become spongy with gas
production

Mucor species Soft rot (brown)

Penicillium chrysogenum Blue-green rots

DISCUSSION

The spoiled sweet oranges obtained from Ipata market were discovered to be heavily contaminated with
five genera of fungi, specifically Aspergillus sp., Penicillium sp., Saccharomyces cerevisiae, Mucor,
and Rhizopus sp. This finding aligns with the research conducted by Bukar et al. (2009), who observed
that diseased oranges collected from Naibawa yan lemu in Kano were also heavily infected with six
genera of fungi, namely Aspergillus sp., Penicillium sp., Mucor sp., Rhizopus sp., and Alternaria sp.
Aspergillus niger was the predominant species isolated in both spoiled and unspoiled sweet oranges in
our study, which may be attributed to poor hygiene practices among handlers or inadequate storage
methods.

The occurrence of the genus Aspergillus was observed in 37.5% of the spoiled orange samples, while
Penicillium was present in 25%. Mucor, Saccharomyces cerevisiae, and Rhizopus were found in 12.5%
of the samples (Table 1). Therefore, it can be concluded that Aspergillus is primarily responsible for the
spoilage of oranges in Ipata market. This could be attributed to the spores of Aspergillus, which have a
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higher resistance to high temperatures and are known to contribute to the spoilage of fruits and
vegetables in Nigeria (Bukar et al., 2009).

Some of the isolates belonging to the same genera, such as Aspergillus and Penicillium, were likely
different strains as they exhibited slight variations in cultural and colonial characteristics on the potato
dextrose agar, as well as different microscopic characteristics under the microscope (refer to Table 2).
Aspergillus sp. and Penicillium sp., identified in this study, were determined to be responsible for the
spoilage of sweet oranges. This could be attributed to the presence of their spores, which subsequently
release toxins into the oranges or release enzymes that contribute to the deterioration of the fruit. The
presence of these fungi or their resistant spores most likely originated from the farms where the fruits
were harvested, as well as from the stores due to horizontal contamination from already spoiled fruits.
As Jay (2003) observed, most spoilage organisms can be present on fruits and vegetables from the farm
during harvest operations, leading to post-harvest contamination and spoilage of these produce. If not
controlled, the current and subsequent spoilage caused by these fungi could result in significant
economic losses and potential health hazards when these fruits are consumed. This aligns with the
findings of Akinsimure (2011), who emphasized that A. niger and C. tropicalis were associated with the
deterioration of oranges in their study on fungal species linked to the spoilage of edible fruits.

During the process of spoilage, these particular species of fungi caused discoloration, such as dark brown
discoloration in Aspergillus niger, on the infected oranges (Table 1). It is likely that these molds were
present in the field where the fruits were harvested, and their spores may have settled on the orange rind.
In accordance with previous research by Effiuuwevwere (2000), it has been reported that the
contamination of fruits and vegetables by fungi can be attributed to inadequate handling practices
throughout the food supply chain, improper storage conditions, distribution methods, marketing
practices, and transportation. This contamination can also be a result of poor handling practices in the
food supply chain, storage conditions, distribution methods, marketing practices, and transportation
(Effiuvwevwere, 2000; Akinmusire, 2011).

The genus Aspergillus was found in 37.5% of the spoiled orange samples, Penicillium was present in
25%, while Mucor, Saccharomyces cerevisiae, and Rhizopus accounted for 12.5% each (Table 1).
Therefore, it can be concluded that Aspergillus is primarily responsible for the spoilage of oranges in
the Ipata market. This may be due to the resistance of their spores to high temperatures, which have
been implicated in the spoilage of fruits and vegetables in Nigeria (Bukar et al., 2009).

Various types of spoilage were observed upon re-infection of healthy oranges with pure isolates of
pathogenic fungi species, as indicated in Table 5. This phenomenon may be attributed to the fungi
species' ability to survive within the oranges, produce spores, and subsequently generate toxins and
enzymes. These findings are consistent with those of Bukar et al. (2009), who similarly reported the
observation of different spoilage types upon re-inoculation of healthy oranges with pure isolates of
pathogens, some of which did not result in spoilage. Upon infection of healthy oranges with pure isolated
strains of fungi, only Aspergillus, Penicillium, and Rhizopus strains were capable of causing spoilage,
as detailed in Table 4. This suggests that Saccharomyces cerevisiae and Mucor strains may have been
accidental invaders or lacked the ability to cause spoilage, potentially relying on the breakdown products
of other fungi such as Aspergillus, Penicillium, and Rhizopus for survival, as noted by Whealer (1992).
It is possible that these strains grew alongside other fungi that were not isolated. In the event of high
humidity, bacteria may enter the tissue already invaded by these fungi, leading to rapid decay of the
orange into a wet and rotten mass, as described by Whealer (1982).

CONCLUSION

The results of the mycological assessment indicate that all spoiled sweet oranges contain
microorganisms that are of pathogenic, food poisoning, food spoilage, or epidemiological and economic
significance. The primary fungi responsible for the spoilage of sweet oranges were identified as
Aspergillus niger, Penicillium digitatum, Aspergillus flavus, Saccaromyces cerevisiae, Rhizopus
stolonifer, Aspergillus clavatus, Mucor sp., and Penicillium chrysogenum.

The presence of these fungi on sweet orange fruits poses a significant threat to consumer health, as they
have the potential to produce mycotoxins that are harmful when ingested. Furthermore, the fungi were
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observed to be capable of infecting healthy orange fruits rapidly, which poses a severe economic threat
to sellers of these fruits in llorin metropolis.

Therefore, it is imperative that sweet orange fruits are appropriately refrigerated and discarded if any
changes in color or taste are noticed, as they may be hazardous to human health.

RECOMMENDATIONS

Fruits are widely recognized for their perishable nature and relatively short shelf-life, which leads to
rapid deterioration. Consequently, 1 would like to propose the implementation of measures to control
fruit spoilage, including:

1) Thoroughly washing harvested fruit with clean or purified water.

2) Ensuring proper handling of fruit during the harvest process to prevent bruises, scars, and other
mechanical injuries.

3) Implementing proper cleaning and sanitation practices in warehouses, as well as disinfecting
packaging and transit containers.

4) Inhibiting fungal growth by storing fruit under refrigeration and utilizing fungicides.

Given these circumstances, it is imperative that farmers, marketers, and consumers exercise necessary
precautions to prevent contamination and the consumption of contaminated fruits.
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ABSTRACT

Morinda citrifolia (noni) is an underutilized tropical fruit that has drawn interest because of its
conceivable health benefits. The objective of this study was to investigate the phytochemistry and free
radical scavenging potential of dried noni fruit and juice. Several analytical methods, such as
spectrophotometric assays, were used to determine the phytochemical composition of the dried noni
fruit and juice samples. The results revealed the presence of various minerals, and bioactive substances,
including phenolic compounds, and flavonoids in both the dried fruit and juice. Notably, the dried fruit
and juice had varied phytochemical compositions, with K, Na, total phenolics, and flavonoid contents
significantly higher (p < 0.05) in the juice. The substantial antioxidant activity in the DPPH and FRAP
experiments of the dried noni fruit and juice both indicated significant (p < 0.05) free radical scavenging
capacity. These findings suggest the potential of dried noni fruit and juice as a significant antioxidant
source. More investigation is required to determine the precise health advantages linked to the
phytochemicals found in noni and to assess their potential uses in the food industries. This study
emphasizes the potential of noni as an underutilized crop with remarkable health-promoting
characteristics by adding to our understanding of its phytochemistry and antioxidant capabilities.

Keywords: Bioactives, minerals, antinutrients, noni fruit, food processing

Introduction

According to the Food and Agriculture Organization, consumers are shifting their preferences from
processed foods to natural foods of the highest quality that satisfy their nutritional needs and promote
health (FAO 2016). The consumption of fruits and fruit products plays a vital role in improving immune
function and promoting overall health (Amao, 2018). Fruits contain a variety of vital nutrients, vitamins,
minerals, antioxidants, and many other phytochemicals known to reduce the risk of a number of chronic
illnesses, including age-related macular degeneration, stroke, gastrointestinal disorders, certain types of
cancer, hypertension, and skin conditions (Zhang et al., 2015). Fruits offer a natural method to improve
diet and encourage optimum health, whether when eaten as snacks, or added to meals (Thirukkumar &
Vennila, 2019). The wide range of processed fruit products, including juices, and dried fruits, as well as
fresh whole fruits, are alternatives for incorporating healthy foods into daily diets.

Morinda citrifolia, commonly known as noni is a tropical fruit that thrives in tropical areas around the
world (Sharma et al., 2014). Noni is becoming increasingly popular as a dietary supplement, a food
functional ingredient, a natural health enhancer, or as a novel food globally (Ali et al., 2016). According
to Abou Assi et al., (2017), fruits, seeds, barks, leaves, flowers, and other M. citrifolia parts are all used
separately for their nutritional, but the fruit is thought to contain the most essential chemical compounds.
The noni fruit has a wide range of benefits, including antibacterial, antiviral, antifungal, antitumor,
anthelmintic, analgesic, hypotensive, anti-inflammatory, and immunological boosting actions (Abou
Assi et al., 2017; Oly-Alawuba & Iwunze, 2019).

Previous research has extensively investigated the potential health benefits of noni (Ali et al., 2016;
Thirukkumar & Vennila, 2019). However, despite its potential health benefits, noni fruit, has not been
widely cultivated or utilized in Nigeria. The phytochemistry and free radical scavenging potential of
dried noni fruit and juice, as well as its antioxidant properties, remain underexplored. Addressing this
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gap in knowledge is crucial to unlocking the full potential of noni as a valuable resource. In this study,
the phytochemistry of dried noni fruit and juice will be examined, along with its potential as potent free
radical scavengers.

Materials and methods

Five grams of Fresh Morinda citrifolia (noni) fruits were obtained at botanical garden of University of
Ibadan, Oyo state, Nigeria. All fruits were carefully sorted. The fruits were cleaned and thoroughly
washed with water, to remove debris and other impurities. The fruits were then separated into lots that
were wholesome and lots that were unwholesome. Only fully ripened, high-quality fruits from the
wholesome lot, were used. The fruits were separated into two equal portions, of 2 g each, for the
preparation of the juice extract and fruit powder. Each portion was manually deseeded prior to further
processing. All chemicals used were of analytical grade.

A. Preparation of juice extract

The deseeded first portion was mashed using an electric blender to release the juice. Filtration method
was then used to separate the juice from the pulp and solids. This was done using a muslin cloth in order
to obtain a smooth, clear juice extract and aid in the separation of any solid particles. The resulting juice
extract was bottled in sterile glass jars.

B. Preparation of fruit powder

The second portion was thinly sliced into a diameter of 2-5 mm and was air-dried at room temperature
for a period of 7 days. An electric grinder was then used to pulverize the dried fruits into powder form,
which was then sifted to obtain a fine texture. The resulting fruit powder was stored in sterile containers.

Determination of mineral composition

After acid digestion, mineral contents were assessed according to AOAC techniques (2010). While the
remaining mineral elements were identified using an atomic absorption spectrophotometer, sodium and
potassium were determined using a flame emission photometer.

Determination of total phenolic content (TPC)

TPC of the samples was assessed using the Kim et al. (2003) technique and quantified as mg GAE/100
g of gallic acid.

Determination of total flavonoid content (TFC)

Using the method described by Park et al. in 2008, the TFC of the samples was calculated and expressed
as quercetin equivalent (mg QUE/100 g).

Determination of vitamin C

According to a slightly modified procedure described by Patel (2017) the content of vitamin C (ascorbic
acid) was measured by redox titration using standardized iodine solution.

Determination of nitric oxide (NO)

Using the Mondal et al., (2006) approach, the NO of the sample was evaluated and represented as
percentage of inhibition.

% Inhibition of NO = {(Abs control - Abs sample) / (Abs control)} x 100

Determination of 1, 1-diphenyl- 2-picrylhydrazyl (DPPH) scavenging activity

DPPH radical scavenging activity of the samples was measured using the method of Gyamfi et al.,
(1999). At 520 nm, the absorbance was measured. The percentage of inhibition was calculated as:

% Inhibition of DPPH = {(Abs control - Abs sample) / (Abs control)} x 100

Determination of ferric reducing antioxidant potential (FRAP)
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The FRAP of the samples was determined using the method of Benzie and Strain (1996), and the results
were represented as (mg Fe*'E/100 g).

Determination of anti-nutrients composition

The presence of tannin, saponin, oxalate and phytate was identified by measuring the various
absorbances and comparing them to the relevant standard solutions (Jaffe, 2003; Makkar and Becker,
1996; Munro 2000; Reddy and Love (1996). Alkaloids were identified using the approach outlined by
Obadoni et al., (2001).

Statistical analysis

Data were expressed as the mean + Standard error of mean (SEM) of three measurements, analyzed
using ANOVA. The means were separated by the least significant difference (p < 0.05), using SPSS
Version 20.

Results and discussion

The result of the mineral composition of noni juice extract and fruit powder is presented in Table 1. The
results revealed that potassium is significantly higher (p < 0.05) in the juice extract (14.28 mg/100 g)
than in the fruit powder (10.56 mg/100 g). The same trend was observed for calcium content (0.35
mg/100 g and 0.19 mg/100 g) for juice extract and fruit powder respectively. These outcomes supported
what was previously reported by Oly-Alawuba & Iwunze, (2019) regarding the calcium concentration
of noni pulp.

The sodium content was also significantly different at (p < 0.05), with varying mean concentrations at
6.36 mg/100 g and 3.33 mg/100 g for juice extract and fruit powder. With the exception of some
vegetable species, plants, and fruits typically contain less amount of sodium however, sodium together
with potassium, regulates the body's water balance (Slavin & Lloyd, 2012; Callahan et al., 2020). The
analysis of the mineral content revealed that potassium emerged as the most abundant mineral in the
samples. The finding is supported by (Rybicka et al., 2021) which highlighted that the potassium content
of noni was the highest mineral.

The three crucial minerals—potassium, calcium, and sodium provide the body with important nutritional
benefits. Potassium is essential for supporting muscular contractions, controlling blood pressure, and
preserving healthy cardiac function (Weaver, 2013). Adequate potassium is linked to a lower risk of
kidney stones, osteoporosis, and stroke (Stone et al., 2016). Strong bones and teeth, as well as healthy
muscle contraction and nerve signaling, ultimately are dependent on calcium intake. Additionally, it
helps with hormone secretion and blood coagulation. Osteoporosis, which is characterized by brittle and
fragile bones, is a disorder that can be avoided by adequate calcium intake (Vannucci et al., 2018).
Although excessive sodium consumption is frequently linked to health problems, sodium is essential for
maintaining normal fluid balance, neuron function, and muscular contraction (Farquhar et al., 2015).
Therefore, for overall health and to maintain normal biological processes, it is crucial to balance the
consumption of essential minerals through a balanced diet. Owing to the results, both the noni fruit
powder and the noni juice extract may be considered as additional sources of sodium, potassium, and
calcium that help to balance the mineral composition. These processed forms may therefore be included
to improve recipes and dietary choices for supplementation so as to improve nutritional intake.

Table 1: Mineral composition of samples

Mineral (mg/100 g) Sample A Sample B

K 14.28 £2.03 10.56 £2.34
Ca 0.35+0.03 0.19 £ 0.005
Na 6.36 +0.38 3.33+0.31
Mg 3.40+0.22 2.85+0.081
Fe 0.38 £ 0.031 0.15+0.029

Values are represented as Mean + Standard error of mean. Values with the same superscript across row are not significantly different (p < 0.05). Sample A — juice

extract, Sample B — fruit powder
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It is observed that the juice extract presented significantly higher potassium, calcium, and sodium
contents. However, there were no significant differences in the mean values for magnesium and iron
contents. Several of the body's most crucial biochemical functions, including the creation of ATP and
the contraction of our muscles, require magnesium (Fiorentini et al., 2021). However, active people take
it most frequently to relieve tight, aching muscles, improve muscle and nerve function, prevent muscular
cramps, and assist increase bone density (Garrison et al., 2020). Magnesium is a key component in the
relaxation of the muscles lining the airway to the lung, which helps asthmatics breathe more easily. It is
believed to be crucial for the structural stability of nucleic acids and intestinal absorption (Yang, 2014).
Magnesium deficiency in humans is linked to severe diarrhoea, migraines, hypertension,
cardiomyopathy, arteriosclerosis, and stroke (Rosique-Esteban et al., 2018). It also plays fundamental
role in the majority of reactions involving phosphate transfer. Although, the magnesium composition of
the samples was not significant, both the juice extract and the fruit powder may be regarded as additional
sources of magnesium.

According to Black & Heidkamp, (2018), iron (Fe) is a crucial component of the diets of pregnant
women, lactating mothers, babies, convulsing patients, and the elderly in order to prevent anaemia and
other related disorders. Due to its role in distributing oxygen throughout the body, Fe is necessary for
both energy and endurance (McMillen et al., 2022). Although, the magnesium and iron composition of
the samples was not significant, both the juice extract and the fruit powder may be regarded as additional
sources of magnesium and iron.

Table 2 shows the results of the antioxidants of noni juice extract and fruit powder. The findings showed
that the juice extract has significantly higher antioxidant activity (p < 0.05) than the dried fruit powder.
The total phenolic content (TPC) of sample A showed a higher mean value (132.48 mg GAE/100 g)
when compared to sample B (84.55 mg GAE/100 g), while 78.50 and 27.56 mg QUE/100 g were
observed for total flavonoid content (TFC) in sample A and B respectively. The result of vitamin C
followed the same trend, 146.20 mg/100 g for sample A and 94.53 mg/100 g for sample B.

This study utilized a variety of antioxidant tests such as NO, DPPH, and FRAP, all having a common
mechanism that involves a colour change in which an oxidant is reduced by an antioxidative molecule
(Adetuyi et al., 2018). For all of the antioxidant ability assays considered in this investigation, the
outcome followed the same trend as that of phenolics and flavonoids. The high antioxidant ability of
fresh noni juice when compared to dried fruit powder can be attributed to the moisture content of the
juice that helps to maintain the antioxidants' potency and activity. When antioxidants are present in a
liquid media, such as phenolic compounds and vitamin C, they are more successfully kept in their active
form (Nowak et al., 2018; Fontes et al., 2023). Furthermore, heat exposure is frequently a part of the
drying process used for processing fruit powder, and this might cause heat-sensitive antioxidants to
degrade (Roslan et al., 2020). When compared to fresh juice, the drying condition may result in a slight
reduction of antioxidant activity in which certain antioxidants may start to break down when exposed to
heat, which decreases their potency (Beh et al., 2012). This is similar to the findings by Siow & Hui
(2013), which suggest that drying guava in a convection oven reduces its antioxidant activity,
specifically its capacity to scavenge free radicals. In addition, to the fact that polyphenols may be heat
labile and would cause a marked decrease in their ability to scavenge free radicals (Siow & Hui 2013).
The antioxidant ability was comparable to that found in the Malaysian seedless M. citrifolia fruit
methanol extract reported by Krishnaiah et al., (2015) had the highest levels of radical scavenging
activity and total phenolic content.

Table 2: Antioxidant properties of samples

Bioactive Sample A Sample B

TPC (mg GAE/100 g) 132.48 + 1.64° 84.55+3.11°
TFC (mg QUE/100 g) 78.50 + 0.306% 27.56 +0.32°
Vitamin C (mg/100 g) 146.20 £ 2.21° 94.53 + 3.00°
NO (% inhibition) 42.49 £ 1.62° 37.87+0.97°
DPPH (% inhibition) 184.99 +2.97° 84.24 + 2.86°
FRAP (mg Fe®*/100 g) 4754 +1.15° 12.78 + 0.44%
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Values are represented as Mean + Standard error of mean. Values with the same superscript across row are not significantly different (p < 0.05). Sample A — juice

extract, Sample B — fruit powder

The exposure of dried fruit powder to air and oxygen during the drying and powdering process might
result in oxidative reactions and the loss of some antioxidants (Guergoletto et al., 2020). On the other
hand, fresh noni juice is shielded from prolonged oxygen exposure, maintaining its antioxidant capacity.
Therefore, due to the lack of water loss and the concentration of components in the liquid form, fresh
juice may have a higher concentration of phytochemicals that can be impacted in the dried fruit powder,
and the concentration of these chemicals may decrease as a result of drying and direct heat. Noni has
strong antioxidant potential, according to Gironés-Vilaplan et al. (2014), because of the abundance of
flavonoids. The excerpts reveal that ripe fruit functions as a scavenger of nitric oxide and superoxide
radicals. According to numerous antioxidant assays, noni fruit juice extract has a strong capacity to
scavenge free radicals. Overall, the results of these investigations repeatedly show how effective the
noni fruit juice extract is in scavenging free radicals, highlighting its capacity to reduce oxidative stress
and shield cells from oxidative damage.

The results of the antinutrient (Table 3) of the juice extract and fruit powder revealed that saponin
content of the juice extract (0.45 mg/100 g) was significantly higher than the fruit powder (0.33 mg/100
g). Tannins are known to have negative effects on the digestive system, and their poisonous byproducts
(Johnson et al., 2012). The exact hazardous dose of tannins required to induce health problems in
humans is unknown (Jing et al., 2022), however, the levels of these compounds found in this study are
quite low and may not cause any harmful effect. Antinutrients have a weak antioxidant effect when
present in low concentrations, protecting the body from oxidative stress and lowering the risk of
developing certain illnesses like cancer, cardiovascular disease, and neurological disorders (Smeriglio
et al., 2016). Antinutrients including phytates, tannins, and saponins present in fruits have been
demonstrated to decrease the bioavailability of micro- and macronutrients thereby making them
inaccessible for absorption in the digestive tract (Faizal F. I. et al., 2023). Although, these compounds
function as antioxidants in low amounts. Antioxidant characteristics are exhibited by antinutrients such
as tannins, and saponins which means they have the capacity to counteract damaging free radicals in the
body (Hussain et al., 2019).

Table 3: Anti-nutrients composition of samples

Antinutrients (mg/100 g) Sample A Sample B
Oxalate 0.23 +£0.033% 0.27 +.0322
Saponin 0.45 +0.034° 0.33 +£0.042°
Tannin 0.23 +£0.033% 0.29 + 0.0142
Alkaloid 3.10+0.11° 5.15+0.46°

Values are represented as Mean + Standard error of mean. Values with the same superscript across row are not significantly different (p < 0.05). Sample A — juice

extract, Sample B — fruit powder

The alkaloid content demonstrated a significant difference between the juice extract and fruit powder.
Alkaloids in the fruit powder (5.15 mg/100 g) were significantly higher than that of the juice extract
(3.10 mg/100 g). According to research, phytochemicals might lessen the oxidative cell damage that
leads to diseases like cancer (Zhang et al., 2015). Saponins have also been discovered to possess
anticancer characteristics that hinder the growth of cancer cells and lower the chance of developing
specific forms of cancer. By lowering cholesterol levels, preventing blood clots, and promoting
appropriate blood pressure, saponins can also benefit cardiovascular health (Bachheti et al., 2022).
Additionally, it has been demonstrated that these substances have antibacterial and antifungal activities,
providing defense against a variety of diseases.

Conclusion

This study highlights the potential of this Morinda citrifoli: an underutilised crop, notably in the food
industry, by shedding light on the phytochemistry and free radical scavenging capacity of dried noni
fruit and juice. The presence of numerous bioactive substances was discovered through an investigation
of the phytochemical composition, highlighting the abundance of advantageous phytochemicals in noni.
Both dried noni fruit and juice have a substantial capacity to scavenge free radicals, which indicates that
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they can both reduce oxidative stress and benefit general health. These findings offer prospects for value-
adding in the food sector, where noni can be added to a variety of products to improve their nutritive
and functional properties. Natural antioxidants from noni can be used to enhance the nutritional value
of functional foods, drinks, and dietary supplements. Additionally, the development of new products
may benefit from the unique flavours and potential health benefits provided by its distinct phytochemical
composition. Utilizing noni to its full potential in the food industry will not only encourage its use but
also provide customers with novel, health-improving options. To investigate and maximise the value-
added potential of noni in the food sector, as well as to promote this underutilised crop globally, further
investigation and innovation in processing processes are required.
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ABSTRACT

In this study, the bioactive compounds of Arabica coffee grown in Colombia, Ethiopia and El Salvador
had been investigated. Nowadays, it is known that coffee is a very often consumed product. El Salvador
coffee was determined to be the coffee with the highest total flavonoid content (4072.92 mg/100 g) and
total phenolic content (855.41 mg/100 g). The highest contents of 3,4 dihydroxybenzoic acid and
kaempferol were detected in Ethiopian coffee. Colombian coffee was found to be the richest coffee in
terms of catechin, syringic acid, routine, resveratrol, quercetin and cinnamic acid. The highest amount
of caffeic acid (5.67 mg/100 g) was found in Colombian coffee, while ferulic acid (3.34 mg/100 g) and
p-coumaric acid (2.14 mg/100 g) were found in higher amounts in Ethiopian coffee. The main fatty
acids of the oils extracted from coffee beans were determined as linoleic acid (45.38- 46.20 %) and
palmitic acid (34.76- 35.47 %). The highest linoleic acid content was found in the Ethiopian sample
(46.20 %), while the maximum palmitic acid content was determined in the El Salvador sample (35.47
%). Therefore, it has been observed that the phenolic component contents and fatty acid compositions
of coffee beans are significantly affected by the location where the coffee is grown.

Key words: Coffee beans, location, fatty acids, phenolic compounds

Introduction

It is known that coffee has been consumed for over 1000 years and coffee is the most consumed
beverage today. Arabia has contributed to the spread of coffee culture. The earliest manuscripts
mentioning coffee culture date from 575 in Yemen. Coffee brought by travelers in Europe in 1615 began
to be enjoyed. The Germans, French and Italians sought a way to develop coffee cultivation. However,
the Dutch found the first seedlings and grown them in the Amsterdam botanical gardens. Later, the
French began to cultivate it on the Sandwich and Bourbon Islands (1).With the experience of the
Netherlands and France, coffee cultivation has also moved to other European countries. The growth in
the European market has also supported the expansion of coffee cultivation in African countries. It was
also through European colonists that coffee reached Puerto Rico, Cuba, Suriname, Sao Domingos and
Guyana. Through the Guyanas, coffee reached northern Brazil. Then it spread all over the World (2).

Coffee beans are produced from the Coffea L. plant, of which there are more than 70 species. However,
only two of these species are used commercially worldwide. Coffea arabica (Arabica), which is
considered the oldest of these coffee plants and provides 75% of world production and Coffea canephora
(Robusta) which provides 25% of the world production (3). C. arabica is a shrub from Ethiopia and
grows well at high altitudes (600—-2000 m). Coffee cherries are the raw fruit of the coffee plant,
consisting of two coffee beans covered with a thin parchment and also surrounded by pulp. These
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cherries can usually be harvested 5 years after planting the coffee tree (4). Caffeine is the most well-
known component of coffee beans. Caffeine in raw Arabica coffee is found in values ranging from 0.8
% to 1.4 % (w/w). There are different chlorogenic acid (CGA) esters in coffee and their total
concentration is between 35 and 500 mg/100 mL in regular coffee beverage (5). CGA esters are formed
between cinnamic acids (caffeic acid, ferulic acid and p-coumaric acid) and quinic acid (6). It has
important biological and pharmacological effects on human health (7). In this study, the bioactive
properties of coffee grown in different locations were investigated.

Material and Methods
Material

Coffea arabica beans grown in Colombia, El Salvador and Ethiopia were used. Coffee beans were
ground before analysis.

Extraction process

Ground coffee (2 g) were mixed with 20 ml of methanol:water mixture (80:20, v/v) and shaken in water
bath at 40°C for 3 h. Extract was filtered through filter paper. It was washed 3 times with 20 ml hexane.
The lower phase was then evaporated. The residue was made up to 25 ml with a methanol:water mixture
(80:20, Vv/v).

Moisture content
The moisture content of ground coffees was determined by KernDbs 60-3 device.
Total phenolic content

Total phenolic contents of coffee extracts were determined using Folin Ciocalteu (FC) reagent (8). 2.5
ml of FC was added to 0.5 ml of extract. Then 2 ml of Na,COj3 (7.5%) was added and the samples were
incubated for 2 hours in a dark environment at room temperature. Absorbance values were determined
at 725 nm with a spectrophotometer ( Shimadzu, Japan ). Results are given in mg GAE/100 g.

Total flovonoid content

0.3 ml NaNO,, 0.3 ml AICI; and 2 ml NaOH were added to 1 ml of extract. It was incubated for 15
minutes at room temperature in a dark environment. Absorbance was measured at 510 nm with a
spectrophotometer. Results are given in mg QE/100 g.

Antioxidant activity

Antioxidant activity of extracts was determined according to Lee et al. (1998) using DPPH. 2ml of
DPPH solution was added to the extract and left in a dark environment for 30 minutes. Then, the
absorbance was measured at 517 nm. Results are given in mmol TE/Kg.

Total oil content

The ground samples were placed in a Soxhlet apparatus. The extraction was performed using petroleum
ether at 50°C for 5 hours. Petroleum ether was removed in the evaporator at 50°C. The total oil content
(%) was calculated gravimetrically.

Phenolic compounds

Phenolic compounds of the extracts were measured at 280 nm by HPLC (Shimadzu Kyoto, Japan)
equipped with an Inertsil ODS3 analytical column (5 pm, 25 cm x 4.6 mm, GL Sciences, Japan) and a
Diode Array Detector (Shimadzu). Phenolic compounds were separated by gradient elution method
using mobile phases of A ( 0.5 % acetic acid aqueous solution) and B (acetonitrile). The gradient
program was as follows: 0-0.10 min 8% B; 0.10-2 minutes 10% B; 2-27 minutes 30% B; 27-37 minutes
56% W; 37-37.10 minutes 8% B; 37.10-45 min 8% B. The flow rate of the mobile phases was 0.85
ml/min and the injection volume was 20 pl. The column temperature was kept at 40°C during the study.
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Fatty acid composition

Fatty acid methyl esters of oils esterified according to the 1SO 5509 method with some modifications.
Gas chromatography (Shimadzu GC-2010, Kyoto, Japan) equipped with a flame ionization detector
(FID) and a capillary column (Tecnocroma TR-CN100, 60 m x 0.25 mm, film thickness: 0.20 pm).

Results and Discussion

Total phenolic content, total flovonoid content and antioxidant activities of coffee beans grown in
Colombia, Ethiopia and El Salvador are given in Table 1. Total flovonoid contents of coffee beans were
determined as 3400.30 mg/100 g (Colombia), 3677.08 mg/100 g (Ethiopia) and 4072.92 mg/100 g (EI
Salvador). The highest flovonoid content was determined in coffee grown in El Salvador. In a study on
green coffee beans (Caffea arabica L.) grown in different regions of Ethiopia, total flavonoid content
was found in the range of 3.3-6.2 mg GAE/g and the highest amount was found in green coffees brought
from the Northwest (9).

The total phenolic contents of the coffee samples were found as 784.97 mg/100 g (Colombia), 799.85
mg/100 g (Ethiopia) and 855.41 mg/100 g (El Salvador). The highest total phenolic content was found
in coffee grown in El Salvador. In the study of Liao (2022), total phenolic content of coffee beans grown
in Ethiopia was found as 51.3 mg GAE/g for medium roasted and 47.2 mg GAE/g for highly roasted
coffee beans. In another study, the total phenolic content was found as 19.00 mg GAE/g in Ethiopia
coffee; 12.889 mg GAE/g in El Salvador coffee and 13.31 mg GAE/g in Colombian coffee (10). It has
been reported that the phenolic content in coffee beans can vary greatly depending on the species,
variety, degree of ripening, post-harvest processing and roasting. After harvest and during coffee bean
processing, some phenolic compounds can be isomerized, hydrolyzed or broken down into low
molecular weight compounds. The high temperatures of the coffee roasting process cause some of the
phenolic compounds to break down ( 11).

Antioxidant activities of coffee samples were determined as 1.03 mmol/kg in all coffees. In the study
carried out on coffees grown in different origins, the antioxidant activity of Ethiopian coffee was 86.2
mg TE/g in medium roasted coffee beans and 79.9 mg TE/g in very roasted coffee beans. In same study,
the highest value was found as 89.9 mg TE/g) with the application of medium roasting of coffee beans
grown in Tanzania (12). In another study, it was reported as 59.37 mg/g in Ethiopida coffee, 29.493
mg/g in El Salvador coffee and 31.28 mg/g in Colombian coffee (10).

Total oil content was determined as 10.55% for Colombian coffee, 11.05% for Ethiopian coffee and
10.30% for El Salvador coffee. In the study of Simedru and Becze (2023), the total oil contents of
Ethiopia coffee, El Salvador coffee and Colombian coffee were recorded as 10.39%, 14.61% and
12.76%, respectively.

Table 1. Some chemical and bioactive properties of coffee samples

Location Moisture Total oil Total flavonoid Total phenolic  Antioxidant
content content (%)  content (mg/100g) content activity (
(%) (mg/100g) mmol / kg)

Colombia  4.06 =+ 0.35 10.55 + 0.21 3400.30 + 137.81 784.97 + 11.97 1.03 + 0.00

Ethiopia 356 + 0.66 11.05 + 0.49 3677.08 + 98.98 799.85 + 16.07 1.03 + 0.00
El
Salvador 344 + 056 10.30 + 0.42 4072.92 + 27.60 855.41 + 2255 1.03 + 0.00

As given in Table 2, the ferulic acid content of Colombian, Ethiopian and El Salvador coffee beans were
2.70 mg/100 g, 3.34 mg/100 g and 2.91 mg/100g, respectively. The caffeic acid content varied between
1.96 mg/100 g and 5.67 mg/100g. Moreover, p-coumaric acid contents of coffees grown in Colombia,
Ethiopia and El Salvador were determined as 1.64 mg/100 g, 2.14 mg/100 g and 1.59 mg/100g,
respectively. It has been stated that the ferrulic acid content in roasted Arabica coffee beans grown in
Thailand (Doi Chang), Indonesia (Sidikalangand) and China (Yunnan) varied between 0.03-0.10 mg/g
(13). It has been stated that the content of caffeic acid was found between 0.04-0.40 mg/g, and the
content of p- coumaric acid varied between 0.72-2.16 mg/g. In another study, the ferulic acid amount of
roasted coffee was found as 0.92 mg/g, while the caffeic acid content could not be determined (14). The
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highest amounts of rutin, quercetin and catechin were observed in Colombian coffee (75.97 mg/100 g,
6.80 mg/100 g and 111.43 mg/100 g, respectively), while the lowest catechin content was determined
in Ethiopian coffee (1.75 mg/100 g). Gallic acid content was found in the highest level in Ethiopia coffee
as 140.59 mg/100 g, while the lowest one was found in Colombian coffee as 12.14 mg/100 g. In the
study conducted by Liao (2022), caffeic acid content of Ethiopian coffee was reported as 207 mg/kg in
medium roasting, and gallic acid was found as 2.1 mg/kg.

Table 2. Phenolic compounds of coffee samples

Phenolic compounds (mg/100 g) Colombia Ethiopia El Salvador
Gallic acid 12.14 + 0.00 140.59 + 4.96 134.41 + 2.98
3,4- Dihydroxybenzoic acid 4252 + 1:50 4785 + 1.33 4511 + 0.95
Catechin 111.43 + 0.48 1.75 + 0.02 68.73 + 0.34
Caffeic acid 567 = 1.70 2.12 £ 0.04 196 + 0.03
Syringic acid 1723 + 191 3.01 £ 0.13 241 £ 0.22
Rutin 75.97 + 6.94 31.88 + 2.56 60.96 + 0.67
p —Coumaric acid 1.64 + 0.14 2.14 + 0.07 1.59 + 0.06
Ferulic acid 2.70 + 0.08 3.34 £ 0.04 291 + 0.04
Resveratrol 6.83 + 0.30 0.42 + 0.05 1.22 £ 042
Quercetin 6.80 + 1.87 4.09 + 0.04 3.36 + 0.83
Cinnamic acid 20.87 + 1.20 18.77 + 2.69 7.14 + 0.38
Kaempferol 518 + 0.11 25.08 + 3.45 13.37 + 0.06

Fatty acid composition of coffee beans grown in Colombia, Ethiopia and El Salvador are shown in Table
3. Fatty acid values of Colombian, Ethiopian and El Salvador coffees were detected as 34.76%, 35.00%,
35.47% for palmitic acid, 6.77%, 6.53% and 6.71% for stearic acid, 8.59%, 8.41% and 7.56% for oleic
acid; 45.38%, 46.20% and 45.46% for linoleic acid; 1.48%, 1.44% and 1.42% for linolenic acid. The
main fatty acid of the coffee samples was linoleic acid and the highest value (46.20%) was determined
in the coffee sample grown in Ethiopia. The second main fatty acid was determined as palmitic acid,
and the coffee sample from El Salvador (35.47%) had the maximum content. In the study, Arabica coffee
beans grown in places with different climatic characteristics of the island of Reunion were investigated
and the amounts of palmitic, stearic, oleic, linoleic and linolenic acids were 35.637-35.419%, 7.022-
7.086%, 7.438-7.209%, 43.581-44.024% and 1.898-1.882%, respectively (15).

Table 3. Fatty acid composition of coffee samples

Fatty acids (%) Colombia Ethiopia El Salvador
Myristic 0.08 + 0.00 0.07 + 0.00 0.07 + 0.00
Palmitic 34.76 + 0.46 35.00 + 0.52 35.47 + 0.30
Stearic 6.77 +£ 0.10 6.53 + 0.07 6.71 + 0.03
Oleic 8.59 + 0.06 8.41 + 0.06 756 + 0.03
Linoleic 4538 + 0.18 46.20 + 0.30 45.46 + 0.19
Arachidic 2.44 + 0.10 1.93 + 0.06 2.64 + 0.02
Linolenic 148 + 0.01 144 + 0.01 142 + 0.01
Behenic 0.50 + 0.04 0.41 + 0.02 0.59 + 0.01
Arachidonic 0.00 + 0.00 0.00 + 0.00 0.08 + 0.01
Conclusion

In the study, the effect of location on some bioactive properties, oil content, and fatty acid compositions
of coffee samples. Although the total phenolic and flavonoid contents were found in coffee samples
grown in El Salvador, the location did not show a significant effect on the antioxidant activities of the
samples. When the phenolic compounds are examined, the highest gallic acid content was found in El
Salvador coffee. Ethiopian coffee was the richest coffee in terms of 3,4 dihydroxybenzoic acid, p-
coumaric acid, ferulic acid and kaempferol. In addition, Colombian coffee was the richest in terms of
catechin, caffeic acid, syringic acid, rutin, quercetin and cinnamic acid. When the fatty acid
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compositions of coffees from Colombia, Ethiopia and El Salvador were compared, no major differences
were observed.
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ABSTRACT

The purpose of this paper is to look at differences and similarities with respect to the ways tomatoes are
used across the world in various cultures in foods. Tomatoes have their origins in South America, but
they have then spread all over the world. In cultures such as Turkish culture, they are used as a means
to bring flavor to dishes. Italian cuisine has borrowed tomatoes from the Spaniards and what made
tomatoes attractive were, just like in Turkish culture, the ability of tomatoes to flavor foods. At the time,
it was difficult to get spices for dishes and the spices were also very expensive; tomatoes replaced them.
The tomatoes arrived later in Asian countries. The old, traditional, Japanese dishes do not contain
tomatoes, and it is believed that it is since they like subtle and delicate flavours, which tomatoes are not
or do not go well with. Tomatoes are perceived by them as having a too strong sweet flavor and as too
acidic. However, the Japanese use tomatoes in their Western-style cooking. The Japanese also have their
own variety of tomatoes. The sweet tomatoes coming from Hokkaido are used in sweet foods, which
can be seen as an unlikely combination for Western culture members, who do not use tomatoes for
confectionery and even ice-cream. The Japanese create surprising foods, which are examples of high
creativity. A company from Canada has also released tomato ice-cream. Psychological and cultural
associations regarding tomatoes are also present. For instance, in China, a tomato, since it is red, is a
symbol of good luck and spirituality, in case we dream about tomatoes at night. In Europe, in the 1700s,
tomatoes were thought to be dangerous, since wealthy aristocrats were believed to have died from them,
but the culprits were pewter plates high in lead.

Keywords: Symbols, Psychology, Flavours, Asia, the West.

Introduction

Nowadays, we can consider tomatoes as part of everyday life, and take their presence for granted
everywhere in the world, as we travel and as we have access to them in our own country. Moreover, the
popularity of the tomato is an acknowledged fact nowadays, in all the world cuisines (Agarwal et al,
2020).

Today, we live in a world where we benefit from globalization, and from consumerism, and, thus, from
having any products from all over the world readily available in our supermarkets. We, thus, have no
more restrictions related to climate and growing conditions for our vegetables, and no vegetable is a
rarity any more, tomatoes of all kinds, flavours, shapes, and sizes, included. We can mainly divide
tomatoes into two main categories: usually sized tomatoes, and cherry tomatoes, smaller in size. We
know we can use them in salads, or simply have them available under the form of ketchup and tomato
sauce, which we can use for various foods, from pasta to French fries and potato chips to vegetable
dishes. Soups, but also juices, as well as salsas (Smith, 2001) are more ways of using them. Thus,
tomatoes are not only served and sold in a fresh form at the market, but they are also available in stores
within “the processing industry in soups, as paste, concentrate, juice, and ketchup” (Bergougnoux,
2014).

Some researchers and popular science articles claim that tomatoes are fruits and not vegetables, due to
the way they grow outside the ground (Heuvelink, 2005; Quinet et al, 2019). Yet, they are among the
most popular fruits or vegetables worldwide nowadays (Smith, 2001). It could be due to this that the
Japanese have tomato ice-cream and associate it with sweet foods, the same way Western cultures
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associate fruits. Japanese tomatoes also have other taste, which tends to be sweeter. In the meantime,
the Western world generally uses them as vegetables, in such combinations that vegetables are used,
with salads and savoury foods. Even if in the Western world, on plane flights, they do offer tomato juice,
they associate it with a savoury spice, namely pepper. Juices are usually associated with fruits and
combined with sweet aromas, under the form of sugar for instance. The tomato juice served on the plane
like this has to do with the belief that at high altitudes the taste buds become more sensitive and can
savour to a higher extent the taste of tomato juice and pepper (Timesofindia.com, 2023).

Tomatoes range from sweet to sour, and it is based on their taste that they can be used to bring up
flavours to foods in various cultures. According to Smith (2001), today, both rich people and poor people
can benefit from tomatoes. Additionally, we can consider how popular science articles praise the
nutritional benefits of tomatoes on our health in all languages, worldwide. However, in the past, Smith
(2001) tells us, tomatoes were believed to be poisonous. Europeans, in the 1700s, believed that the
aristocratic class members who died from having tomatoes died due to these vegetables’ being
dangerous and poisonous; however, pewter plates high in lead were the actual issue and cause
(Nutritional Outlook, 2023). This is the reason why “Tomatoes were regarded with a great deal of
suspicion when they were first introduced to Europe” (Madison, 2017).

According to Smith (2001), during the times of colonial America, tomatoes were used as aphrodisiacs,
and they were known as love apples. Thus, tomatoes have had various roles, which were more or less
realistic: aphrodisiacs, condiments, flavouring elements, poisonous foods.

If we look at a history of tomatoes, we can see that, according to Bergougnoux (2014), that it arrived to
Europe through import from the Andes in the 16™ century. Other sources, such as Klee & Resende
(2020), believe that the tomato originated in the Ecuador area, then it was domesticated in Mexico, from
where it was spread over towards Europe. Additionally, according to Bergougnoux (2014), the tomato
existed as a domesticated vegetable within the ancient civilizations of the Inca and the Aztec Empires.
Once it arrived in Europe, its “breeding history started.” The Spaniards are the ones believed to have
introduced the tomato into the European continent; however, it is difficult to mention precisely the
source of the tomatoes for the Spaniards, due to “the timing of Spanish conquests” (Tang, 2021-2022).
Yet, we could mention that during the 1500s, the tomatoes were present in the writings of European
herbalists (Tang, 2021-2022). Bergougnoux (2014) claims that “Wild tomato species are native to
western South America along the coast and high Andes from central Ecuador, through Peru, to northern
Chile, and in the Galapagos Islands.” According to Sokolov (1994), in the beginning of the 16th century,
tomatoes were being cultivated in Mexico. Additionally, according to Bergougnoux (2014), in Europe,
tomatoes were used in a dish called gazpacho at the start of the 17th century. Yet, the use of tomatoes
remained ornamental for the Europeans, as it resembled with toxic plants, e.g. the mandrake and the
belladonna. Italy started to include tomatoes into the local culinary culture at the end of the 17th and at
the beginning of the 18th century. Until then, it was used as a decoration only. The tomato was used as
a decoration in France as well, in 1760. It was just only 18 years later that France started using the
tomato like today, under the form of a vegetavle. From the Southern area, eating tomatoes in cuisine
reached the North area. In the middle of the 18th century England, tomatoes were widely used as food.
Afterwards, England was the point from where tomatoes reached the Middle Eastern and Asian
territories, due to the efforts of the British consul in Aleppo, John Baker. Next, the tomatoes reached
North American territories as a consequence of the English colonization process. The 19th century
marks “The real domestication of the tomato as an edible vegetable” (Bergougnoux, 2014).

The history of tomatoes is, according to Smith (2001), controversial: thus, it was during the middle 19"
century when the Americans had tomatoes as a field crop available, and could eat them, instead of
thinking of them as being poisonous. Yet, the beginning classification of tomatoes as being poisonous
in Europe was, after all, a mistake (Tang, 2021-2022). According to Tang (2021-2022), the tomato “is
believed to have originated in Mesoamerica or South America.” The origins of the tomato are under
discussion, and this is just one of the theories. However, nothing can be proved for sure. Tang (2021-
2022) claims that the most widely held belief and agreement is that western South America is the place
of origin for the tomato. Levdal et al (2019) believe that, while the tomato has its origins in South
America, it was afterwards taken over by Mexico, through being imported there, and afterwards it spread
to Europe.
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According to Foster & Cordell (1992), Columbus, with his discovery of the New World, found, instead
of the riches of the Orient that he was hoping for, foods that would then become part of the Old World’s
cuisines, such as the tomato, which immediately became part of the cuisine of Italy.

In the meantime, we have a theory about the first ever form of tomato that we can eat today, namely one
of the ancestors of the tomato that is part of our current everyday life. According to Coe (1994), “The
ancestral form of our edible tomato is the currant tomato (Solanum pitnpinellifolium).” Such a detail
can help us see how certain plants have evolved to their current, and eatable forms. We become aware
that the first tomatoes were not the same as the ones we see around today, and that they have changed
in time and that we have adapted to our own needs and to our climate, as well as to our geographical
conditions. What is more, various types of tomatoes, shapes, sizes, colours and tastes have become
available, together with various uses in world cultures’ cuisines.

Materials and Methods

Tomatoes can be found, nowadays, under various forms: fresh, prepared, canned, dried, and as part of
the everyday diet of members of various cultures (Brezeanu et al, 2011), and we can say that we have
reached the point where “it is hard to imagine a tomato-free cuisine” (Porretta, 2019). While being
present everywhere in the world, the tomato can be called “a symbol of Mediterranean cuisine” (Porretta,
2019), in particular “within Europe” (Crane, 2020).

Based on its rate of consummation, the tomato is very popular in countries such as “Egypt, Italy, Israel,
Lebanon, Turkey and United Arab Emirates,” but also in Greece and Lybia and Latin and North America
(Peralta & Spooner, 2006).

Food can be considered as not only a means of survival and as a means of basic necessities, but also a
means of recognizing certain cultures based on their uses of foods, such as the integration of the tomatoes
into their specific dishes and into various ingredients and condiments. The dishes that are associated
with various cultures and foods including tomatoes can be regarded as symbols of certain cultures, to
the point where once we utter the name of a dish we know exactly which country we associate it with,
while in some other cases they can be considered, function of the way they have been used and
popularized, as universal symbols, not associated with any particular country and culture. Food can
reflect certain cultural practices (Crane, 2020). According to Beshausen et al (2014), food can be seen
as follows: as “a material good” and as “a means of symbolic representation.” The material good is the
literal meaning, referring to the way we consider tomatoes as foods rich in nutrients (such as vitamin C)
and antioxidants, such as lycopene, and beneficial for reducing the risk of heart disease and cancer, as
well as reducing blood pressure and lipids in blood. They are also good for fighting against inflammation
and for making skin look beautiful.

Some foods, containing tomatoes, can be recognized as symbols for various would cultures, and,
eventually, as symbols of globalization, since they had been culturally appropriated with their presence
all over the world. Thus, Italian dishes such as pasta, spaghetti and pizza often contain tomato sauce or
even tomato slices. French fries are often associated and directly pictures in minds all over the world
with ketchup over them or with ketchup in a side bowl where we can dip them. French fries are disputed
between France and Belgium as origins (Tikkanen, 2023), and, nowadays, they are simply associated
with American fast food. Potato chips were created by an African American, George Crum, in 1853,
and, by now, they are associated with American types of foods, popular all over the world. We could
say the Greek salad is popular nowadays all over the world, and it is constantly being advertised as
being a very healthy dish, especially with the health subculture, vegetarian, and raw subcultures. Popular
health articles on social media, online, and in print magazines addressed to all ages often suggest a Greek
salad as a healthy option when eating out, instead of getting fast food. There is also an Italian salad,
Caprese, using tomatoes as ingredients, and which is also gaining popularity, since salads in general are
considered healthy due to all the vitamins and essential nutrients contained, and also due to the fact that
they are not heavy foods, can keep us fit and help us maintain or even lose unwanted weight. Bruschetta,
an appetizer from Italy, is also known worldwide. Tomato soup is a dish that is universal, and not
associated with one specific culture. Its preparation can vary from one cuisine to another, and we can
also find it in the canned version at the supermarket. Ketchup itself, in spite of nowadays being
associated with American culture, is a Chinese invention. The word comes from keh-jup, or from koe-
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cheup, which means fish sauce, and which referred to a sauce with pickled fish as the basis and which
resembled soy sauce (Nerdish, 2023). This is an example of taking over a cultural food product from
one culture to another, changing it, and then making it so popular to the point where the whole world
associates it with a completely different culture than the culture of origin.

According to Tang (2021-2022), the worldwide presence of tomatoes in cuisines is a fact. These
vegetables or fruits are present as ingredients in various countries’ cuisines (Klee & Resende, 2020).
Going back to Tang (2021-2022) as a relevant resource of research, we can see tomatoes being included
“in the grilled kebabs of the Middle East and simple egg and tomato stir-frys in Southeast Asia,” as a
result of their “acidic, sweet, and umami flavors.” As part of staple dishes to certain countries and
cultures, tomatoes are included as follows: in Italy, they are part of sauces used for pizza and pasta, in
France, they are part of ratatouille, and in Greece, they are part of their salads (Tang, 2021-2022, Smith,
2013), in Spain, they are part of paella dishes, while in India, they are part of butter chicken and other
curry dishes, as a result of their being part of the British colonies (Tang, 2021-2022, Authentica World
Cuisine, Kanjilal 2021), while for the Aztecs they were part of a salsa type of mixture which also
includes chilies and squash seeds (Tang, 2021-2022, Cutler, 1998).

According to Helstosky (2011), in the review done for the book written by Gentilcore (2010), and which
is about the tomato in Italy, the use of the tomato as a condiment meant that it had the following role: it
“counteracted or corrected the humoral qualities of a main dish.” To get into detail, one of the roles of
the tomato was as follows: “the acidic, cold tomato was used to counteract the dryness and heat of
chicken.” The tomato was present in all dishes, to the point where tourists were complaining that all the
foods in that country, Italy, were using tomato sauce excessively. According to Madison (2017), a
common association of ingredients in Italian cuisine is with tomatoes and basil, which is commonly
found in many dishes. Tomatoes are juicy and they highlight the taste of pasta, also according to
Madison (2017).

According to Sert (2017), the fact that there is cultural influence within cuisines all over the world, as
there are foods being borrowed from one culture to another, of which the tomato itself is an example,
can be very much visible and a significant trait of the Italian cuisine. Italian cuisine can be considered
one of the most famous, trend-setting, as well as one of the oldest cuisine of the European countries and,
as a result, the interaction with other countries’ cuisines is inevitable. The Italian cuisine itself was
influenced by ancient civilizations such as the Greeks and the Etruscans (Sert, 2017; Volpi, 2003). The
ancient Romans, Phoenicians, as well as other populations such as the Goths, Normanians, French,
Spaniards, Arabs, and Austrians, which were invaders of Italy’s territory at some point, were other
influencing factors of their cuisine (Sert, 2017; Sarusik, 2014). Pizza and pasta, both including tomato
sauce and the use of tomatoes for flavor, are among the elements in the Italian cuisine that have been
borrowed by cuisines from all over the world (Sert, 2017). Tomatoes have enriched and changed the
Italian cuisine when they arrived together with the discovery of the New World, the American continent,
during the 18" century (Sert, 2017; Del Conte, 2001). Afterwards, tomatoes were grown and farmed on
Italian territory, where everything went on fine due to the Mediterranean climate (Sert, 2017). The
tomatoes, while they can be considered as condiments themselves, in Italian cuisine can be used for
bringing up more flavor to other condimental elements, such as garlic and basil. According to Sert
(2017), in the Southern territory of Italy, basil is very popular, and it can be added to tomato sauces,
while still in the South, and especially in the Italian city of Naples, garlic is not so widely used to bring
flavor to all the dishes (David, 1999). Instead, garlic is used in this area with tomato sauce (Sert, 2017).

The tomatoes have become staples of Italy’s and Spain’s cuisines, becoming part of specific dishes, to
the point where nowadays we find it completely impossible to picture these countries’ cuisines without
them (Sokolov, 1994). Afterwards, in the period consisting of the last twenty years, the tomatoes have
entered the cuisine of China (Sokolov, 1994). It can seem surprising as to how just one fruit or vegetable,
the tomato, apparently so simple, “has changed cuisines from Lima to Delhi” (Sokolov, 1994).

We are so used to having tomatoes around, that it may feel challenging to our perception of the world
to consider that “Before 1492, Italians had no tomatoes for sauce and Mexicans had no cheese for
quesadillas” (Sokolov, 1993). This can seem like a completely fantasy or sicence-fiction, or even
absurdist, world created by a fiction novel. We have tomatoes everywhere available around us now, to
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the point where we can no longer picture the world consisting of “Italy’s cuisine without
the tomato sauce, or America’s hamburgers without ketchup” (Lang, 2004). It is not only about the
world fame of these foods and these cuisines, but the way that, through cultural contact and through soft
power, these foods, together with tomatoes as their ingredients, have become part of our everyday life
eating out experience, which does not even have to be an expensive one, or part of a special occasion.
We can get food in the street from all over the world, due to the phenomenon of globalization, and due
to the frequent contacts and strong ties holding on cultures worldwide. Soft power (Nye, 1990) refers to
the popularity and appeal of a certain culture to members of other cultures. Nowadays, relationships of
collaboration have facilitated contacts among cultures and the wide knowledge and availability of their
cultural products, food included. Various fairs with specific foods from cultures worldwide are a
frequent presence in Bucharest, Romania, where the author of the present paper lives, and where
Romanians have the opportunity to try out specific dishes from other cultures.

The small variety of tomatoes, called cherry tomatoes, have their origins in “warm sunny climates, such
as Spain and Israel” (Stewart et al, 2020). They are considered indigenous in the territory of Peru and
Ecuador (Gonzales et al, 2011). According to Wexler (2016), Israel has raised a controversy as it tried
to make the cherry tomato as part of their invention and make it have a symbolic role in their national
identity’s construction. Mass-media sources have argued against Israel’s claims. Wexler (2016) claims
that the cherry tomato has been mentioned in the Renaissance period, while the scientists from Israel
have actually “transformed the cherry tomato into a commodity in the 1980.”

As far as the Japanese cuisine is concerned, the traditional one does not contain tomatoes too much,
since tomatoes were brought only later through the Western world influence. Traditional Japanese
cooking includes most obviously tomatoes in skew grill, also called yakitori tomatoes Instead, the
Western-type of cuisine in Japan does use tomatoes to a larger extent (Hungry Onion, 2018). The
Japanese knew tomatoes with their arrival during the Edo period (1603-1868), according to
TasteofCulture.com (2023). The Japanese prefer subtle, delicate flavour for their foods, and it is believed
that the tomato, with its strong taste, is the opposite of this preference (Quora, 2019). The Japanese
Hokkaido variety of tomatoes are specific to Japan, which are sweet. Perhas it is due to this that the
Japanese have created, as a challenge, from a psychological point of view, for Western culture members,
sweet dishes based on tomatoes, which are, in the Western world, associated with savoury not sweet
foods, in general. Sweets such as ice-cream have been created by the Japanese with tomato flavour. We
can see this as an example of creativity, since it challenges perception, in the manner of art. Shklovsky’s
defamiliarization theory (Pangborn, 2010) refers to bringing a fresh perspective on reality and surprising
the viewer thorugh art. The Japanese can be seen as doing culinary art in this case. Yet, in Canada, we
can also find a tomato flavour ice-cream that has been released. It may seem surprising why the sweet
foods with tomato flavor are out of the ordinary for Western culture, since there is a dish with tomato
jam, whose recipe has been made know to the USA in 1840. Moreover, tomato jam is considered a well-
known condiment in South African culture. However, Japan has turned the use of sweet dishes with
tomato flavor to their advantage, popularizing it as one of their culture’s features, that of being creative
and surprising with food and creating challenging combinations.

Psychological and culturally-specific associations are also linked to tomatoes. Chinese culture sees
tomatoes as a dream symbol, namely, it can mean good luck and spirituality, due to its colour.

According to Tran (2023), passion and desire have been, historically, and universally, associated with
tomatoes in various rituals due to their colour, red. As a symbol for love and fertility is has been part of
various spells, as couples were hoping to have a child. Tomatoes are also considered beneficial and able
to keep evil spirits away.

Perhaps all the benefic symbolism has to do with their literal benefit nutritional and health properties.
From these, cultural associations have begun, together with intuitive psychology ones.

Both the areas of Asia and the West, considered the main division of the world, have adapted the tomato
to their needs. Contemporary food techniques and food availability, such as processing and their
presence in supermarkets, have made tomatoes even more widespread.
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Results

Several aspects can be retained from looking at the way tomatoes have been used and are perceived
nowadays:

. As very healthy and nutritious vegetables or fruit, in accordance to today’s concerns for our
health, popularized by articles belonging to the health category in popular science articles, and also by
subcultures related to fitness, diet, health, vegan and vegetarian;

o As bringing up flavor to various foods, under the form of ketchup and sauces, and as
condiments;

o As part of dishes attributed symbolically to certain cultures;

o As part of popular foods in the global village;

o As part of various cultures’ cuisines, to the point where we cannot imagine those cuisines

without tomatoes;

o As part of rituals of spells and spirituality, and as symbols of dream interpretation;
o As part of national identity construction attempts, such as in the case of Israel;
o As part of dishes taken over from one culture to another and being added an element of freshness

and creativity, such as in the case of Japanese tomato flavoured ice-cream.

Generally, vegetables and fruits can be considered part of a light meal, which is automatically,
nowadays, considered healthy and beneficial to our bodies. We are looking for what is natural nowadays,
as the market has become rich in processed foods, and hope for healthy, flavourful, and natural products.

Discussion

The tomatoes are now considered as a universal fruit or vegetable across the world. The various dishes
in which it is present are all a matter of creativity, or of availability of various other ingredients, function
of area, climate, and social class and status. The use of tomatoes brings about usual questions related to
how to add spice and flavor to our foods, in order to make them taste better, as well as to how can we
make combinations of foods that please our taste buds and are also healthy. It is well-known that we
value pleasure and creativity, which could be placed at the top of Maslow’s pyramid of needs, after we
have all basic needs for survival, security and comfort ensured. Food is both a necessity and a pleasure,
yet, it could extend to cultural symbols and helping make certain cultures gain popularity. Even the
move from using tomatoes with savoury foods to using them with sweet foods can be seen as a move
from basic needs for nutrition for survival to having a treat, which fulfills our need for pleasure. The
tomato juice with pepper which is drunk on air flights is another example of element bringing pleasure,
since the flavor while airborne is perceived as stronger and can be savoured all the more. Additionally,
while flying, the staff tries to bring all the comfort possible to the passengers, since flying on a place
can be a stressful experience due to possible turbulences and anxieties related to accidents we have all
heard about in the media. Wine and alcoholic drinks can also bring comfort and relaxation while flying,
yet the tomato juice can be seen as a symbol of the health culture we have been exposed to in popular
science nutrition articles. Health policies belonging to supranational organizations such as the European
Union can also matter and bring in their contribution to this respect, advertising in an ideological manner
through media resources how unhealthy artificial juices such as Coca Cola can be. Instead, they propose
and advertise natural juices, such as tomato juice.

Food can fulfill various roles: basic need for feeding; nutritional benefits, including make skin look
good, as in the case of tomatoes; good, flavourful taste that can be brought to various dishes; making
various dishes culturally-specific and symbolic. The element of pleasure is clear in the case of tomatoes,
since they have been, in history, used as an available and cheaper replacement of spices, and could bring
up flavor or underline the flavor of certain dishes.
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Conclusions

The tomato is an example of fruit or vegetable that has both culturally-specific connotations, as well as
universal ones. It has become a well-known presence everywhere in the world. It is known for its health
benefits. It is also well-known as being part of surprising our usual expectations about food, since
tomatoes are not all alike, in taste, size, texture, colour, as well as in the way they are used in foods.
Whether their taste is sweet or a bit sour and about to bring some spice to the food, they can make any
meal seem special if they are used as ingredients, by enhancing the taste of the foods it is combined with
or by adding some very pleasing flavor to the taste buds.

Tomatoes have the advantage of being both healthy and pleasing in taste. When we start out a healthy
diet, we worry that the food may not be as pleasing and tasty as before. Tomatoes can also fulfill
successfully this function, as they have been used as condiments in the past. Thus, they are both healthy
and pleasing in taste, bringing in flavor to dishes. They also contain 95% water, so they can also be
healthy from the point of view of hydration.

As we have seen, tomatoes fulfill various roles, bringing us health benefits, pleasant taste benefits
through flavours and condiments, they can be part of challenging dishes such as tomato icecream, and
they also become symbolic of certain cultures through their presence in national identity-like dishes. At
the same time, tomatoes show an element of universality beyond dispute, through their wide-world
presence, and an element of adaptability, considering the way they were domesticated and spread all
over the world, on various geographical areas and climates.
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OZET

Giris: Organik tarim, biyolojik ¢esitlilik, biyolojik dongiiler ve topragin biyolojik aktivitesi de dahil
olmak {izere tarimsal ekosistem sagligimi destekleyen ve gelistiren biitiinsel bir {iretim yonetim
sistemidir. "Organik" ya da "organik olarak yetistirilen" besinler genellikle pestisitler olmadan
yetistirilen; yapay giibreler olmadan yetistirilen; organik maddelerin eklenmesiyle humus igerigi
arttirllmig toprakta yetisen, dogal mineral giibre uygulamalar ile mineral igerigi artirilan ve koruyucu
madde, hormon, antibiyotiklerle islem gérmemis besinler olarak tanimlanmaktadir.

Son yillarda organik tarimdaki ilerlemelerle birlikte, tiim diinyada ve Tiirkiye’de organik iirlinlerin
tilketimi artmustir. Organik besinler genel olarak herhangi bir ilag ya da suni giibre kullanilmadan
iretilen, kontamine edici maddeleri ve pestisitleri igermeyen iiriinlerdir. Organik {irlinler geleneksel
olarak {iretilen iiriinlere gore bircok farkli hastaliklarla iliskilendirilen antioksidan ve diger biyoaktif
bilesenleri daha yiiksek miktarda igermektedir. Yapilan ¢aligmalarda obezite de dahil olmak iizere
organik besin tiiketiminin farkli hastaliklar ya da durumlar iizerine olumlu etkileri oldugu gosterilmistir.

Amag: Bu derlemede amag organik besinlerin ve saglik lizerindeki etkilerinin agiklanmasidir.

Sonugc: Organik besinlerin daha yiiksek antioksidan igerige sahip olmalari, pestisit bulundurmamalari
ve taze Uriin tiiketimi ile birlikte besin dgelerinden biyoyararlaniminin artmasindan kaynakli saglik
tizerine bir ¢ok olumlu etkileri bulunmaktadir. Ancak yapilan ¢aligmalarda aym kosullarda (toprak,
sicaklik, iklim vb) yetistirilen organik besinler ile ilgili karsilastirmalar yapilmalidir. insan
caligmalarinda benzer beslenme aligkanliklarina sahip insanlar arasinda organik besin tiikketiminin etkisi
arastirilmalidir.

Anahtar Kelimeler: Organik besin, geleneksel besin, saglik, pestisit

ABSTRACT

Introduction: Organic farming is a holistic production management system that supports and improves
agro-ecosystem health, including biodiversity, biological cycles and soil biological activity. "Organic"
or "organically grown" foods are often grown without pesticides; grown without artificial fertilizers; It
is defined as the nutrients that are grown in soil with an increased humus content by adding organic
substances, whose mineral content is increased with natural mineral fertilizer applications, and that has
not been treated with preservatives, hormones, antibiotics.

As a result of advances in organic agriculture in recent years, the consumption of organic products has
increased all over the world and in Turkey. Organic foods are products that are generally produced
without the use of any pesticides or artificial fertilizers, and do not contain contaminants and pesticides.
Organic products contain higher amounts of antioxidants and other bioactive compounds associated with
many different diseases than conventionally produced products. Studies have shown that organic food
consumption, including obesity, has positive effects on different diseases or conditions.

Aim: The aim of this review is to explain organic foods and their effects on health.

Conclusion: Organic foods have many positive effects on health due to their higher antioxidant content,
the absence of pesticides, and the increased bioavailability of nutrients with fresh product consumption.
However, comparisons should be made with organic foods grown in the same conditions (soil,
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temperature, climate, etc.). Human studies should investigate the effect of organic food consumption
among people with similar dietary habits.

Keywords: Organic food, traditional food, health, pesticide

GIRIS VE AMAC

Organik tarim, biyolojik ¢esitlilik, biyolojik dongiiler ve topragin biyolojik aktivitesi de dahil olmak
tizere tarimsal ekosistem sagligini destekleyen ve gelistiren biitiinsel bir iiretim yonetim sistemidir (1).
"Organik" ya da "organik olarak yetistirilen" besinler genellikle pestisitler olmadan yetistirilen; yapay
giibreler olmadan yetistirilen; organik maddelerin eklenmesiyle humus igerigi arttirilmis toprakta
yetigsen, dogal mineral giibre uygulamalari ile mineral igerigi artirilan ve koruyucu madde, hormon,
antibiyotiklerle islem gérmemis besinler olarak tanimlanmaktadir (2).

Besin tiiketimi giinliik yasamin bir parcasidir (3). Insanlarm organik besinleri tercih etmesinin baslica
nedenleri saglikla ¢evre ile ilgili kaygilar, besinlerde kirletici maddelerin bulunmamasidir. Organik
besinler tazelik ve dogallikla iliskilendirilirken geleneksel besinler bazen islenmis firiinlerle de
iligkilendirilir (1). Organik besinler, alternatifleriyle karsilagtirildiginda daha yiiksek diizeyde temel
mikro besin 6gelerine sahip olduklarindan ya da daha iyi makro besin bilesimine (6rnegin daha diisiik
yag ) sahip olduklarindan, geleneksel iiriinlerden daha saglikli kabul edilmektedir (3). Organik besin
tilketimi Non-Hodgkin lenfoma, dogumsal anomaliler, multipl miyelom, diisiik dogum agirlig1 gibi
durumlarin riskini azaltma ile iliskilendirilmistir. Organik besinler anti-aterosklerotik ozellikler
gosterirken ayn1 zamanda gebe kadinlarda preeklampsi riskini de azaltmaktadir (2).Bu olumlu etkiler
muhtemelen pestisit kalintilarinin miktarinin azalmasindan ve organik besinleri karakterize eden ikincil
bitki metabolitlerinin aliminin artmasindan kaynaklanmaktadir (4).

Bu literatiir bilgilerine dayanarak organik besin tiiketiminin giderek yayginlastigi, geleneksel
besinlerden igerik olarak daha zengin oldugu sdylenebilir. Bu derlemede amag organik besinlerin ve
saglik tizerindeki etkilerinin a¢iklanmasidir.

ORGANIK TARIMIN TARIHCESI

Organik tarim terimi 1939 yilinda Lord North Bourne tarafindan ortaya atilmistir (5). Organik tarim
sisteminin baslangicindan bu yana, organik {riinlerin {iretimi ve pazari diinya ¢apinda biiyiimiistiir.
Kiiresel organik pazar 2015 yilinda 81,6 milyar dolara ulagsmistir ve Amerika Birlesik Devletleri organik
tarim konusunda en biiyiik pazara sahiptir. Bu miktar 15 y1l 6ncesine gore 4,5 kat daha fazladir. EK
olarak 1999'dan 2015'e kadar organik tarim sistemini kullanan iilke sayis1 77'den 179'a yiikselmisken ve
tireticilerin %84'tinden fazlas1 Asya, Afrika ve Latin Amerika'da olup, ana iireticiler Hindistan, Etiyopya
ve Meksika'dir (1). Tirkiye’de organik tarim, 1980°1i yillarin ortasinda Avrupali ithalat¢ilarin talepleri
dogrultusunda Ege Bolgesi’nde baglamis, daha sonra diger illere yayilmistir. Geligmis iilkelerde organik
tarim hareketine ¢iftciler onciilitk etmis olmasina karsin, Tiirkiye’de organik tarimin benimsetilmesinde
Avrupali 6zel organik tarim sirketleri aktif rol oynamustir (6).

TURKIYE’DEKi ORGANIK TARIM UYGULAMALARI

Son yillarda organik tarimda global anlamdaki ilerlemelerle birlikte, Tiirkiye’de de 6nemli gelismeler
kaydedilmistir. Tiirkiye’de iiretilen organik {irlinlerin basinda ise incir, zeytin, yulaf, bugday, tiziim,
kay1s1 ve elma yer almaktadir. Tiirkiye organik tarimda &nemli bir potansiyele sahiptir. illere gre iiretim
olarak siralandiginda, Aydin’da en ¢ok yetistirilen iiriin zeytin, Manisa’da liziim, Kars’ta yulaf, bugday
ve arpa, Nigde’de elma, Malatya’da kayis1 ve izmir’de incir en ok iiretilen organik tarim iiriinleridir

).

Tiirkiye’de ciftgilerin organik tarim ve iyi tarima tesvik edilmesi ve bu uygulamalarin yayginlastiriimasi
icin maddi destekler verilmektedir. Organik tarima 2005, iyi tarim uygulamalaria ise 2009 yilindan
itibaren destekleme odemeleri yapilmaktadir. Ayrica toprak ve su kalitesinin korunmasi, dogal
kaynaklarin siirdiiriilebilirligi, erozyonun onlenmesi ve tarimin olumsuz etkilerinin azaltilmasina
yonelik alanlarin korunmasi i¢in Cevre Amagli Tarimsal Arazilerin Korunmasi Programi (CATAK)
kapsaminda da organik tarim ve iyi tarim uygulamalarina destekleme 6demesi yapilmaktadir (6).
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Tiirkiye, organik tarim i¢in iklim ve toprak kosullar1 agisindan elveriglidir. Ayrica, biyolojik ve genetik
cesitliligin de fazla olmasindan dolayi, organik tarim i¢in uygun ve potansiyeli yiiksek bir iilkedir. Bu
potansiyel Tiirkiye’nin, hem yerel hem de uluslararasi pazarda daha fazla 6n plana g¢ikabilmesi igin
organik tarim {iirlinlerinin iiretiminin arttirilmasi gerekirken, daha etkin politikalarin da gelistirilmesi
gerekmektedir (7).

ORGANIK BESIN TUKETIMI VE SAGLIK UZERINE ETKILERI

Organik tarimin geleneksel tarima gore daha yiiksek maliyeti ve daha diisiik verimliligine ragmen, bu
iriinleri tilketme egilimi her gecen y1l artmaktadir. Tiiketiciler, organik besinlerin daha saglikli ve cevre
acisindan daha siirdiiriilebilir olduguna inandiklar1 i¢cin daha yiiksek fiyat 6demeyi de kabul etmektedir
Q).

Organik tarimin biyogesitlilik ve ¢evresel siirdiirtilebilirlik ile ilgili olumlu etkileri olmasina ragmen,
organik iiretim yOntemlerinin besin kalitesi ve giivenligi ile insan sagligina ne derece yarar sagladigi

konusunda bilimsel tartigsmalar bulunmaktadir. Ancak organik ve geleneksel olarak iiretilen besinler
arasinda 6nemli bilegiklerin igeriginde 6nemli farkliliklar vardir (8).

Organik besinler genellikle daha dogal iiriinlerdir ve geleneksel besinlere gore daha az islem goriirler.
Smirl sayida sentetik bocek ilaci veya giibre veya rutin antibiyotik veya biiylime hormonu kullanimiyla
yetigtirilmektedir. Ancak pestisitlerin sinirli kullanimi ve hayvan digkis1 kullanimi, organik ¢ig
sebzelerde mikrobiyolojik kirlenmenin ana nedeni olabilir (1). Organik {iriinler daha yiiksek antioksidan
aktiviteye ve %18-%69 oraninda daha yiiksek cesitli bireysel antioksidan igerigine sahiptir; polifenolik
bilesenler ve antioksidanlarin alimmin artigi, kardiyovaskiiler ve nérodejeneratif hastaliklar ve bazi
kanserler gibi baz1 kronik hastaliklarin riskinin azalmasiyla iligkilendirilmistir. Geleneksel tiriinler daha
yiiksek seviyelerde toksik metal kadmiyum igerir ve tespit edilebilir pestisit kalintilar1 icerme olasiligt
dort kat daha fazladir; Potansiyel olumsuz saglik etkilerinden kaginmak i¢in pestisit ve kadmiyum
alimimi en aza indirmeye yonelik genel oneriler vardir. Geleneksel {iriinler ayrica sirasiyla daha yiiksek
konsantrasyonlarda protein, nitrojen, nitrat ve nitrit igerir, bu bilesiklerin aliminin artmasi saglik
iizerinde hem pozitif hem de negatif etkilerle iligskilendirilmektedir. Organik siit daha yiiksek diizeyde
konjuge linoleik asit (CLA), demir ve a-tokoferol igermektedir. Geleneksel siitiin daha yiiksek miktarda
iyot ve selenyum konsantrasyonlarma sahip oldugu tahmin edilmektedir; siit selenyum i¢in dnemli bir
kaynak degildir, ancak iyotlu tuzun yaygin olarak bulunamadig: ya da kullanilmadig tilkelerde iyotun
ana kaynag olabilir; Organik siitteki diisiik iyot iceriginin, iyot eksikligine (6zellikle gebelik sirasinda
velyada disiik siit tiikketimi olan bireylerde) ve buna bagli olumsuz saglik etkilerine (6rnegin fetal beyin
gelisiminin bozulmasi) neden olabilecegine dair endiseler bulunmaktadir. Ek olarak geleneksel ette,
kardiyovaskiiler hastalik riskiyle baglantili olan doymus yag asitleri miristik ve palmitik asit icerigi daha
yiiksekken, organik etlerde omega 3 yag asiti ve uzun zincirli yag asitleri daha fazla miktarda
bulunmaktadir (8). Organik triinlerin tiiketiminin obezite iizerine de olumlu etkileri bulunmaktadir.
Yaklasik 54.000 yetiskini kapsayan bir alt ¢alismada, diizenli olarak organik besin tiiketenlerin hafif
sisman ya da obez olma riskinin énemli oranda daha diisiik oldugu gésterilmistir (9). Diger ¢aligmalarda
ise organik besin tiikketiminin, alerjik hastaliklar, (10) preeklemsi (11), baz1 kanser tiirleri (12)
kardiyovaskiiler hastaliklar (13) {izerinde de olumlu etkileri oldugu gosterilmistir.

Organik besinler, metabolik hastaliklarin goriilme sikliginda rol oynayabilecek biyoaktif bilesiklerin
(6rnegin polifenoller, C vitamini ve karotenoidler) ve omega 3 yag asidi igeriginin daha yiiksek olmasi
nedeniyle geleneksel besinlere gore daha saglikli goriinmektedir. Ayrica organik besinler kadmiyum,
bagirsak mikrobiyotasindaki disbiyoz ve insanlarda bagisiklikla ilgili bozukluklar ve toksisite ile iliskili
pestisitler gibi maddeleri daha diigiik miktarda igermektedir (1).

SONUC

Organik besinlerin geleneksel besinlerle karsilastirildiginda, daha yiiksek antioksidan igerige sahip
olmalari, pestisit bulundurmamalar1 ve taze {irlin tiiketimi ile birlikte besin 6gelerinden
biyoyararlaniminin artmasindan kaynakli saglik {izerine bir ¢ok olumlu etkileri bulunmaktadir. Ancak
elde edilen sonuglar, organik besin tiikketen bireylerin yasam tarziyla da yakindan baglantili olabilir.
Kardiyovaskiiler hastaliklar, tip 2 diyabet ve hafif sismanlik ya da obezite gibi metabolik hastaliklarin
goriilme sikliginin azalmasi, bireysel olarak saglikli beslenme modelinin uygulanmasi sonucunda
olabilir. Organik besin tiiketicilerinin beslenme modelinde meyve, sebze, baklagiller ve tam tahillar daha
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fazla miktarda bulunurken et tiiketimi daha diigiiktiir. Bu sebeple, organik besinlerdeki diyet posasi
iceriginin daha fazla olmasi, bagirsak mikrobiyotast ve sagligi iizerinde olumlu etkiler goéstererek
hastalik riskini azaltabilir. Caligmalarda siirenin kisalig1 ya da {irlin ¢esitliligini, toprak tipini, hava
durumunu, iklim kosullarini etkileyebilecek diger faktorlerin dikkate alinmamasi gibi bazi sinirlamalar
bulunmaktadir. Organik beslenmenin insan sagligi tizerindeki olasi yararh etkilerini belirlenebilmesi
igin tiriinlerin benzer yetistirme kosullarin1 saglamasi gerekmektedir. Ek olarak organik ve geleneksel
besinleri karsilastiran uzun vadeli randomize, kontrollii ve diyetle iligkili miidahale ¢aligmalarina ihtiyag
duyulmaktadir.

KAYNAKLAR

1. Sara Hurtado-Barroso, Anna Tresserra-Rimbau, Anna Vallverdu-Queralt &Rosa Maria
Lamuela-Raventds (2019) Organic food and the impact on human health, CriticalReviews in Food
Science and Nutrition, 59:4, 704-714, DOI: 10.1080/10408398.2017.1394815

2. Rock, B., Suriyan, J., Vijay, B., Thalha, N., Elango, S., & Rajajeyakumar, M. (2017). Organic
food and health: a systematic review. Journal of community medicine & Health Education, 7(3), 1-7.

3. Ditlevsen, K., Sandee, P., & Lassen, J. (2019). Healthy food is nutritious, but organic food is
healthy because it is pure: The negotiation of healthy food choices by Danish consumers of organic
food. Food Quality and Preference, 71, 46-53

4, Gibowski, P. (2020). Organic food and health. Roczniki Panstwowego Zaktadu Higieny, 71(2).
5. Paull J (2014) Lord Northbourne, the man who invented organic farming, a biography. J Org
Sys 9: 31-53.

6. Eryilmaz, G. A., Kili¢, O., & Ismet, B. O. Z. (2019). Tiirkiye’de organik tarim ve iyi tarrm

uygulamalarinin ekonomik, sosyal ve ¢evresel siirdiiriilebilirlik agisindan degerlendirilmesi. Yuzuncu
Y1l University Journal of Agricultural Sciences, 29(2), 352-361

7. Bilen, E., Cigekli, (").,. Aksoy, U., & Altindisli, A. (2012). Diinya ve Tiirkiyede Organik Tarim.
In Organik Tarim (pp. 8-37). Imak Ofset
8. Baranski, M., Rempelos, L., Iversen, P. O., & Leifert, C. (2017). Effects of organic food

consumption on human health; the jury is still out!. Food & nutrition research, 61(1), 1287333.

9. Kesse-Guyot E, Péneau S, Méjean C, et al. Profiles of organic food consumers in a large sample
of French adults: results from the Nutrinet-Santé Cohort study. Plos ONE. 2013;8(10):e76998.

10. Smit, L. A., M. Zuurbier, G. Doekes, I. M. Wouters, D. Heederik, and J. Douwes. 2007. Hay
fever and asthma symptoms in conventional and organic farmers in The Netherlands. Occup. Environ.
Med. 64:101-7

11. Torjusen, H., A. L. Brantsater, M. Haugen, G. Lieblein, H. Stigum, G. Roos, G. Holmboe-
Ottesen, and H. M. Meltzer. 2010. Characteristics associated with organic food consumption during
pregnancy; data from a large cohort of pregnant women in Norway. BMC Public Health. 10:775.

12. Bradbury, K. E., a. Balkwill, E. a. Spencer, a. W. Roddam, G. K. Reeves, J. Green, T. J. Key,
V. Beral, and K. Pirie. 2014. Organic food consumption and the incidence of cancer in a large
prospective study of women in the United Kingdom. Br. J. Cancer. 110:2321-6.

13. De Lorenzo, A., A. Noce, M. Bigioni, V. Calabrese, D. G. Della Rocca, N. Di Daniele, C. Tozzo,
and L. Di Renzo. 2010. The effects of Italian Mediterranean organic diet (IMOD) on health status. Curr.
Pharm. Des. 16:814-824

105



ICONFOOD'23

INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

POPULER DIiYETLER
POPULAR DIETS

Hilal Toklu Baloglu
! Erciyes Universitesi, Saghk Bilimleri Fakiiltesi, Beslenme ve Diyetetik Boliimii, Kayseri, Tiirkiye
'ORCID ID: https://orcid.org/0000-0002-0052-4838

Ozet

Giris : Obezite prevalansi, giiniimiizdeki yanlis beslenme aligkanliklari ve sedanter yasamin bir sonucu
olarak giderek artmaktadir. Genellikle enerji kisitlamasina yonelik diyetler kullanilsa da son
zamanlarda, daha hizli agrilik kaybi saglanabilmesi i¢in popiiler olarak kullanilan diyetler ortaya
cikmaya baslamistir. En siklikla kullanilanlar yiiksek protein/yiiksek yag-diisiik karbonhidrat igerikli
diyetler, gliitensiz diyet, vejetaryen diyetler, Akdeniz diyeti ve aralikli agliktir. Bu uygulamalar, diyetin
makro besin iceriginin degistirilmesi, belirli besin gruplariin diyetten ¢ikarilmasi, diyete dahil edilmesi
ya da besin almanin zamanlamasinin degistirilmesine yoneliktir. Ek olarak agirlik kaybina uzun ve kisa
donemde etkileri birbirlerinden farklidir.

Amag: Bu derlemede amag giliniimiizde uygulanan popiiler diyetlerin siniflandirilarak agiklanmasi ve
agirlik kaybi iizerindeki etkilerinin 6zetlenmesidir.

Sonu¢: Sonug olarak diyetin makro/mikro besin dgesi igeriginin degistirilmesi, besin maddelerinin
diyetten c¢ikarilmasi bireylerin gereksinimini karsilamada olumsuz etkiler gosterebilir. Bazi besinlerin
diyete fazla miktarda eklenmesi de yan etkilere sebep olabilir. Bu popiiler diyetlerin etkilerinin
kanitlanmasi i¢in daha fazla sayida ¢aligmaya ihtiyag vardir.

Anahtar Kelimeler: Popiiler diyet, obezite, beslenme

Abstract

Introduction : The prevalence of obesity is increasing as a result of today's wrong eating habits and
sedentary life. Although diets for energy restriction are generally used, recently, popularly used diets
have begun to emerge to provide faster weight loss. The most commonly used are high protein/high fat-
low carbohydrate diets, gluten-free diet, vegetarian diets, Mediterranean diet and intermittent fasting.
These applications are aimed at changing the macronutrient content of the diet, removing certain food
groups from the diet, including them in the diet, or changing the timing of food intake. In addition, the
long-term and short-term effects of weight loss are different from each other.

Aim: In this review, the aim is to classify and explain the popular diets practiced today, and to briefly
summarize their effects on weight loss.

Conclusion: As a result, changing the macro/micro nutrient content of the diet and removing the
nutrients from the diet may have negative effects on meeting the needs of the individuals. Adding too
much of certain nutrients to the diet can also cause side effects. More studies are needed to prove the
effects of these popular diets.

Keywords: Popular diet, obesity, nutrition

1. GIRIS VE AMAC

Obezite prevalansi ve obezite ile iliskili hastaliklarmn yiikii kiiresel olarak artmaktadir. Yiiksek BKi
olarak ta adlandirilan hafif sismanlik ve obezite (BKI >25kg/m?) oran ile ilgili tahminlere gore 2020'de
2.6 milyardan daha fazlayken, 2035'te 4 milyardan fazla insan etkilenecektir (1). Obezite, tip 2 diyabet,
kalp hastaliklari, kronik bobrek hastaligi, maligniteler ve kas-iskelet hastaliklar1 gibi ¢ok gesitli kronik
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bulasici olmayan hastaliklarin gelisme riskini ve sonug olarak, erken 6liim riskini saglikli insanlara gore,
yaklasik 1-3 kat daha fazla arttirmaktadir (2).

Bagarili bir agirlik kaybinin saglanmasi ve bunun zaman iginde siirdiiriilebilmesi i¢in, asir1 enerji alimini
azaltan ve diyet kalitesini artiran bir diyet; enerji harcamasinda artig, yasam tarzi davranisinda
degisiklikler onerilmektedir (3).Agirlik kaybi icin ¢esitli diyetler bulunmaktadir ve agirlik kaybi
saglanirken yag kaybina ve genellikle yagsiz kiitle kazanimina 6ncelik verilmektedir. Agirlik kaybi icin
diyet miidahaleleri ile ilgili olarak, negatif enerji dengesi durumuna ulasilan bireysellestirilmis bir diyet
uygulanmalidir. Birgok diyetsel yaklagim, enerji aliminda bu istenen azalmayi saglayabilir. Diyetler
genellikle farkli besinlerin ya da besin gruplarinin dahil edilmesine ya da diyetten g¢ikarilmasina
dayanmaktadir (4).

Tarihsel olarak, birka¢ diyet ¢esidi popiiler hale gelmis, giivenilir bilimsel desteklerin yetersizligi
nedeniyle etkileri azalmistir. Agirlik kaybini desteklemek i¢in kullanilan diyet stratejileri genel olarak
su sekilde siniflandirilmaktadir:

1. Makrobesin igeriginin degistirilmesine dayali diyetler (az yagli [AY], yiiksek proteinli [YP] ve diisiik
karbonhidrathi diyetler [DKD'ler]).

2. Belirli besinleri ya da besin gruplarini kisitlamaya dayali diyetler (glutensiz, Paleo, vejetaryen/vegan
ve Akdeniz diyetler).

3. Zamanlamanin degistirilmesine dayali diyetler (aralikli aglik) (4).

Bu derlemede amag giinlimiizde uygulanan popiiler diyetlerin siniflandirilarak agiklanmasi ve agirlik
kaybi iizerindeki etkilerinin 6zetlenmesidir.

2. MAKROBESIN ICERIGININ DEGISTIRILMESINE DAYALI DIiYETLER (AZ
YAGLI, YUKSEK PROTEINLI VE DUSUK KARBONHIDRATLI DIYETLER)

Son zamanlarda, hastalik riskini azaltmak i¢in karbonhidrat alimimi modifiye etmeye yonelik artan bir
ilgi vardir. Karbonhidratlar diinyadaki niifusun ¢ogunlugu i¢in tipik olarak birincil enerji kaynagidir, bu
sebeple diisiik ya da yiiksek aliminin, 6zellikle basit karbonhidratlar ya da yiiksek glisemik indeksli
karbonhidratlarin, metabolik ve saglikla iliskili sonug¢lariin belirlenmesi, halk sagligi icin bir 6ncelik
olarak dusiiniilmelidir (5). Disiik karbonhidratli diyetler tipik olarak genelde yiiksek yag icerigiyle
beraber uygulanirlar ve bu durum adipozitenin artmasiyla baglantili bir faktordiir. Yagdan zengin diisiik
karbonhidratli diyette somatostatin konsantrasyonunun arttigi bu yiizden Growth Hormonun(GH) ve
IGF-1(insiilin like growth factor-1)’in inhibe oldugu gézlemlenmistir. GH ve IGF-1 yag metabolizmasi
ve yagsiz kiitle i¢in 6nemlidir (6).

DKD'ler, normal miktarda yagli-YP’li ya da yiiksek miktarda yagli- normal proteinli olacak sekilde
planlanabilir. Bununla birlikte, karbonhidrat insiilin modeli teorisine ragmen, izoprotein diyetlerde
DKD'ler, az yagh diyetlerle karsilastirildiginda klinik olarak benzer oranda agirlik kaybi saglamaktadir
(4).

Atkin (AD) ve Modifiye Atkins Diyeti (MAD)

Dr. Atkins tarafindan obezite tedavisi igin gelistirilmis olup 1970’lerde popiiler hale gelmistir. Ancak
agirlik kayb1 lizerindeki etki mekanizmalart hala bir tartigma konusudur (Kii¢iik ve Yibar, 2021). Atkins
diyeti, karbonhidratlarla iligkili asir1 kisitlamalar getirse de orta diizeyde miktarda protein alimini
saglamaktadir. AD’nin karakteristik 6zelligi, dort asamadan olugan bir diyet modeli olmasidir: (agsama
1) giinde 20 g’dan az karbonhidratla en kisith olaniyken; (asama 2) karbonhidrat alim1 giinde 25-50 g’a
cikmaktadir ve (asama 3) karbonhidrat tiiketimi giinde 80 g’a ulasmaktadir. Asama 3, istenilen viicut
agirlig elde edilene kadar devam ettirilmektedir. Asama 4’te ise giinde 100 g’a kadar karbonhidrat
tiketilmesine izin verilmekte ve azaltilmig viicut agirligini korumak igin takip edilmektedir (7).

Modifiye Atkins diyeti, 2003 yilindan beri refrakter epilepsi hastaligi olan gocuklar ve yetigkinlerin
tedavisinde kullanilmaktadir. Bu "alternatif" ketojenik diyet, klinikte a¢ kalmadan, Atkins diyeti,
ketojenik diyete benzer etkinlik ve gelistirilmis tolere edilebilirlik gostermistir (8).
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Ornish Diyeti

Ornish beslenme plani ilk olarak Dr.Ornish tarafindan Daha Fazla Ye, Az Tart adli kitabinda
tanimlanmigtir ve temel olarak, yaglar, sert kabuklu yemisler, et, kiimes hayvanlar1 ve balik gibi yiiksek
yagli besinlerin (toplam enerji aliminin %10'u) kisitlanmasi ile karakterize edilen vejeteryan bir diyettir.
Meyveler, sebzeler, baklagiller ve kepekli tahillar gibi karbonhidratlarda ¢ok yiiksektir. Bu besinler
kardiyovaskiiler hastaliklar, diyabet ve kanser dahil olmak tizere bir¢ok kronik hastaliklarin riskini
azaltma potansiyeline sahiptir. Diisiik yagh diyetler, kisa siireli klinik deneylerde normal diyetlere gore
daha fazla agirlik kaybina neden olabilir. Ancak uzun siireli ¢aligmalarda (1>y1l), yag yiizdesine etkisi
diismektedir (9).

Zone Diyeti

Zone diyeti, 1995 yilinda Dr. Sears tarafindan sirasiyla karbonhidratlardan, proteinlerden ve yaglardan
gelen enerji igin “40:30:30” oranini savunarak tanitilmigtir. Bu oran, genel beslenme onerilerine gore
0.25'lik oranin yaklasik ii¢ kati olan 0.75'lik protein-karbonhidrat oranini temsil etmektedir. "Zone",
insan viicudunun optimum verimlilikte calisti§i metabolik durum icin kullanilan bir terimdir:
insiilin/glukagon oranmnin distriilmesini, fazla miktardaki viicut yaginin yakilmasina saglar ve anti-
inflamatuar eikozanoidlerin iiretilmesine yol agar (9).

Kisa siireli arastirmalar, yiiksek proteinli diyetlerin agirlik artigini 6nlemede ve yagsiz kiitleyi korumada
daha etkili oldugunu bulmustur (10,11). Baska bir ¢alismada en diisiik karbonhidrat alimina oran ile
Atkins diyetini uygulayanlar Zone, Ornish diyetlerini uygulayan kadinlara gore 12 ayda daha fazla
agirlik kaybettikleri bulunmustur ve daha olumlu genel metabolik etkiler yasanmistir. Uzun vadeli
etkiler ve mekanizmalar hakkinda sorular devam etmektedir (12). Yiiksek proteinli bir diyetin riskine
iliskin uzun vadeli veriler hala eksik olsa da, 6zellikle hayvansal kaynakli proteinler genellikle toplam
yag, doymus yag ve kolesterol ile iligkilidir. Bu nedenle, uzun siireli yiiksek protein tiiketimi artmis
KVH riskine neden olabilir. Yiiksek proteinli bir diyetin bobrekler {izerinde potansiyel olarak zararlt
etkileri olabilecegi de goz oniinde bulundurulmalidir. Ayrica, nispeten diisiik diizeyde karbonhidrat
alimi, yetersiz vitamin ve posa alimina yol agabilir (9).

3. BELIiRLi BESINLERI YA DA BESIN GRUPLARINI KISITLAMAYA DAYALI
DIYETLER (GLUTENSIZ, PALEO, VEJETARYEN/VEGAN DIiYET VE AKDENIZ DIiYETI)

Farkli besinler ya da besin gruplar1 problem yaratanlar olarak diisiiniiliip, agirlik kaybini desteklemek
icin belirli diyetlerden ¢ikarilmigtir. Bu Uzun liste, tim hayvansal iiriinleri diglayan vejetaryen diyet
dahil olmak iizere bir¢ok tahillar, siit iiriinleri ve baklagiller gibi besin grubunu kisitlayan Paleo diyeti
ve popiiler gliitensiz diyeti icermektedir. Akdeniz diyeti tamamen kisitlamaya dayanmaz; belirli bir
besin grubu degil, bunun yerine bitkisel bazli besinlerden zenginligi ve rafine tahillar, kirmizi et ve siit
tiriinlerinin orta diizeyde tiiketimi ile karakterize edilir.

Glutensiz Diyet

Gluten tiiketimi, bugiline kadar birgok farkli hastalik ve saglik problemi ile iligkilendirilmistir. Bunlardan
en ¢ok bilineni ve en yaygin olani ¢6lyak hastaligidir. Tiim bugday tiirleri (kepek, kuskus, durum, irmik
vb.), bugday iceren her tiirlii gida (un, bulgur, makarna vb.), bugday nisastasi, arpa, ¢avdar glutensiz
diyette tiikketilmemesi gereken besinlerdir. Glutensiz diyetin gluten duyarlilig1 veya ¢dlyak hastaligi
olmayan kisilerde agirlik kaybi sagladigini gdsteren yayimlanmis bir rapor bulunmamasina ragmen
diinya capinda artan sayida tiiketici tarafindan tercih edilen popiiler diyet akimlarindan biri haline
gelmistir (12).

Glutensiz bir diyetin gliitenle iliskili bozukluklari, ¢élyak, lupus eritematozus, dermatitis herpetiformis,
irritable bagirsak sendromu, romatoid artrit, tip 1 diyabet, tiroidit ve sedef hastaligi gibi durumlari tedavi
etmede olumlu etkilerinin yan sira, genel popiilasyonda herhangi bir nemli faydasi oldugunu gosteren
higbir kanit yoktur. Gergekten de, gliitensiz bir diyetin ¢dlyak hastaligi veya gliiten duyarliligi olmayan
kigilerde bagirsak sagligini olumsuz yonde etkilmektedir. Gliitenin saglik tizerindeki etkilerini ve gliiten
igeren tahillardan kaginmanin olasi sonuglarini netlestirmek igin ek aragtirmalara ihtiyag vardir (14).
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Paleo Diyeti

Magara adami1 veya Tag Devri diyeti olarak da adlandirilan Paleo diyeti, Paleolitik ¢agda (gliniimiizden
2.5-0.01 milyon y1l dnce) siklikla tiiketilen yabani besinlerin tiiketimine dayali bir beslenme modelidir.
Cagdas Paleo diyeti, atalarimizin beslenmesi hakkindaki bilgileri taklit etmeye ve bati iilkelerindeki
besin gruplarina uyarlamaya calisir. Bu diyetin arkasindaki mantik, insan viicudunun ¢iftgilik
uygulamalariyla ortaya ¢ikan modern besinlerle genetik olarak uyumsuz olmasidir. Bu yaklasimdan
hareketle, literatiirde ¢agdas Paleo diyeti igerigine meyveler, sebzeler, et, balik, sert kabuklu meyveler,
yumurta dahil edilirken, tahillar, bakliyatlar ve siit iirlinleri ile seker, tuz ve islenmis besinler diyetten
cikartlmustir (15).

Ancak alkol ve patates gibi baz1 besin maddelerinin dahil edilip edilmedigi tartigmalidir. Paleo Diyetinin
saglik tizerindeki etkilerine iliskin kanitlar sinirli olmakla birlikte mevcut arastirmalar Paleo Diyeti
uygulayanlarda kardiyovaskiiler hastalik i¢in risk faktorlerinde ve obezite, diyabet ve bazi kanser
vakalarinda azalma olabilecegini gostermektedir. Bu beslenme modelinde normal beslenme
modellerine gore ortalama giinlik enerji alimida %25-36 azalma oldugu bildirilmistir (16). Paleo
diyeti yaglar, proteinler ve PUFA ac¢isindan zengindir ve karbonhidratlari kisitlar, bu da agirlik kaybina
ve kas gelisimini iyilestirmeye yol acar. Bununla birlikte, Paleo diyetindeki yiliksek miktardaki
kolesterol ve EPA diizeyi, kanser ve kardiyovaskiiler hastalik riskini artirarak olumsuz saglik etkilerine
neden olabilir (15).

Vejetaryen Diyet

Giliniimiizde insanlar saglikli olmak, viicut agirligini kontrol etmek, cevreyi korumak ve hayvansal
kaynakli besinlerin tliketimini azaltmak amaciyla farkli beslenme modellerini uygulayabilmektedir.
Vejetaryen beslenme ve tirleri gibi modeller giinimiizde tiiketiciler tarafindan saglik, gida
sistemindeki hizli doniisiim, yasam tarzindaki degisimler ve bireysel tercihler gibi nedenlerle
uygulanabilmektedir (17). Dort gesit temel vejetaryen diyet tiirii vardir: (1) lakto-ovo-vejetaryen grup
siit liriinleri ve yumurta tiiketir ancak et, kiimes hayvanlar1 veya deniz iiriinleri tiiketmez; (2) lakto-
vejetaryenler siit iiriinleri tiiketirken, yumurta, et, kiimes hayvanlari ya da deniz {iriinleri tiiketmez; (3)
ovo-vejetaryenler yumurta tiiketirken, siit tirtinleri, et, kiimes hayvanlari ya da deniz {irinleri tiiketmez
; ve (4) veganlar hi¢bir hayvansal besin kaynagini tilketmez, ek olarak bircok vegan da bal tiiketmekten
kacinir. Vejeteryan diyetler, 6zellikle doymus yag olmak iizere tipik olarak daha az yag ve daha yiiksek
diyet posasi icerir. Ek olarak, kepekli tahillar, baklagiller, sert kabuklu meyveler, soya proteini de
yiiksek oranda igerir ve kirmizi etin tiiketilmemsiyle birlikte bu tiir beslenme plani, diyabet ve
kardiyovaskiiler hastalik dahil olmak iizere obezite ve kronik saglik sorunlariin 6nlenmesi ve tedavisi
icin olumlu etkiler saglayabilir (18).

Vejeteryan diyetlerde Bi,, demir, D vitamini, kalsiyum gibi vitamin ve mineral yetersizligi oldugu i¢in
takviye yapilmast gerektigi vurgulanmaktadir. Diyette Eikosapentaenoik asit (EPA) ve
dokosaheksaenoik asit (DHA) yetersizlikleri goriilmektedir. Et ve soya siitii gibi besinlerin vejeteryan
diyetlere ilavesi ile diyetin saglikli olabilecegi diistiniilmektedir. Bu nedenle bu diyetlerde lakto-ovo-
vejeteryan ve vegan modelleri gelistirilerek siirdiiriilebilirlik diizeyinin artmasi saglanmaktadir (17).

Akdeniz Diyeti

Akdeniz diyeti, Akdeniz’in ¢esitli bolgelerinden farkli bilegenleri igeren kompleks bir diyet modelidir.
Genel olarak, meyve ve sebzeler, karbonhidrat, balik, kurubaklagillerin diizenli olarak tiiketimi ve et,
peynir gibi trlinlerin diisiik miktarlarda tiiketimi, bol zeytinyag: tiiketimiyle karakterizedir (19).
Akdeniz diyeti bitkisel bazli besinler acisindan zengindir, diger diyetlere gore yliksek diizeyde
antioksidan ve diyet posasi icerirken daha diigiik glisemik yiike sahiptir. Ayrica tekli doymamis ve
doymus yag asitlerini de yeterli oranda igermektedir. Akdeniz diyetinin 6nemi, kanita dayali saglik ve
metabolik yararlari ile iliskilendirilmistir. Besin bilesim kalitesinin yiiksek olmasi1 nedeniyle, Akdeniz
diyeti birgok durum igin saglikli bir beslenme modeli olarak kabul edilmistir (4). Calismalarda, Akdeniz
diyeti ile Kisa ve uzun vadede ile agirlik kaybi sagladigi gosterilmistir (20,21). Ancak baska bir
sistematik derlemede Akdeniz Diyeti’nin uzun vadede agirlik kaybi (> 12 ay) lizerindeki etkilerinde
enerji kisitlamasi yapildiginda, az yagl ya da diisiik karbonhidrath diyetlere benzer olarak agirlik
kayiplar1 saglayabilecegi sonucuna varilmistir (22). Agirlik kaybi igin, diyetin makrobesin igeriginden
¢ok enerjisinin azaltilmasi gerekmektedir. Akdeniz Diyeti’nin saghk yararlarinin diger herhangi bir

109



ICONFOOD'23

INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

diyetten ¢ok daha fazla bilimsel kanitla desteklendigi i¢in, genel sagligi korumada agirlik kontrolii i¢in
tercih edilen diyet oldugunu disiindiirmektedir (23).

4, ZAMANLAMANIN DEGISTIiRILMESINE DAYALI DiYETLER (ARALIKLI ACLIK)

Son zamanlarda zamanlamanin degistirilmesi, yani aralikli enerji kisitlamasi ya da aralikli aglik
alternatif bir strateji olarak biiyiik ilgi gormektedir (4). Aralikli aglik, kisilerin goniillii olarak diizenli
araliklarla yemek 6gilinlerinden uzak durdugu yeme diizenin kapsar. Bireyin yemek yeme periyotlar ile
uzun siireli aglik periyodlari arasindaki siire¢ olarak tanimlanmugtir. Aralikli aglik miidahalesi, birkag
saatten gilinlere kadar siirekli ya da kesintili olarak orug tutmay1 igerir. Bu donemlerde enerji normal ya
da azaltilmig olabilir (24). Bu uygulamanin ¢esitli tiirleri bulunmakla birlikte en siklikla, 5:2 diyeti ya
da diizenlenmis aralikli aglik, zaman kisitl beslenme/aralikli aglik ve alternatif giin aralikli aglik
kullanilmaktadir.

Diizenlenmis aralikli aclik, genellikle enerji ihtiyacinin %20-25'inin diizenli olarak planlanmis "a¢hk"
giinlerinde tiiketilmesine izin verir. A¢lik terimi, hi¢ enerji almamak yerine ciddi sekilde sinirli enerji
alim1 donemlerini tanimlamaktadir. Bu diyet haftada birbirini takip etmeyen 2 giin enerji kisitlamasi ve
genellikle diger 5 giin yemek yemeyi iceren popiiler 5:2 diyetinin temelidir (25). Zaman kisith
beslenme/aralikli aglik i¢in en yaygin uygulama 8 saat yemek yemek, ardindan 16 saat a¢ kalmaktir.
Aclik ve yemek yeme saatleri degiskenlik gosterebilir. Ugiinciisii ise alternatif giin aralikli aglik olarak
isimlendirilmektedir kat1 besin icermeyen 24 saatlik su orucundan sonra 24 saatlik normal beslenme ya
da bir giinde ¢ok az enerji (normal alimin %25°1) ve ardindan kisitlama olmaksizin besin tiiketimi olarak
uygulanmaktadir. Ek olarak Ramazan orucu da dini inaniglar nedeniyle kullanilan bir aralikli aglik
tiradir (24).

Obez ve hafif sisman olan kadinlarla yapilan bir ¢alismada, kahvaltidan sonra birbirini takip etmeyen 3
giindeki aralikli a¢lik uygulamasinin enerjinin %30’unun kisitlanmasiyla birlikte agirlik ve yag kiitlesi
kayb1 tizerinde daha etkili oldugu bulunmustur (26). Bunula birlikte yapilan baska bir c¢aligmada,
alternatif giin aralikli aglik uygulanan grup ile enerji kisitlamasi yapilan grupta agirlik kayb1 i¢in anlamli
farklilik bulunamamistir. Ancak aralikli aglik uygulamasinin 24 haftalik gézlem sonucunda da tekrar
agirlik artisina neden olmadigi, giivenilir ve tolere edilebilir bir yaklasim oldugu sonucuna varilmistir
27).

SONUC

Popiiler diyetler, giiniimiizde 6zellikle hizli agirlik kaybi saglamak amaciyla siklikla uygulanmaktadir.
Ancak ozellikle diyetin makro besin igeriginin degistirilmesi ve yiiksek protein/yiiksek yag, diisiik
karbonhidrat igerikli diyetlerin uygulanmasi uzun dénemde siirdiirtilebilir degildir ve bir¢ok farkli yan
etkileri bulunmaktadir. Ek olarak diyetten bazi besinlerin ¢ikarilmasi vitamin, mineraller ve posanin
yetersiz alinmasina sebep olabilir. Bireylerin siirdiiriilebilir bir diyete devam edebilmesi i¢in enerji ve
makro besin dgesi ihtiyacinin kisiye 6zel olarak planlanmasi gerekmektedir. Bu diyetlerin etkinliginin
kanitlanabilmesi igin biiyiik popiilasyonlarla yapilan daha fazla sayida ¢alismaya ihtiya¢ bulunmaktadir.
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COOKBANG: YEMEK HAZIRLAMA VIiDEOLARININ GASTRONOMIYE ETKIiLERI
COOKBANG: THE EFFECTS OF FOOD PREPARATION VIDEOS ON GASTRONOMY

Duygu BASKAYA SEZER
Amasya Universitesi, Amasya Sosyal Bilimler Meslek Yiiksekokulu, Amasya/Tiirkiye
ORCID: 0000-0003-2724-1923

OZET

Otonom duyusal meridyen tepkisi (ASMR) beyinsel rahatlama saglayan sesler olarak tanimlanmaktadir.
Bu sesler bazen bir firga siirtmesi bazen fisilti sesleri bazen de yemek hazirlarken ¢ikan sesler olabilir.
Bu sesleri dinlemek bazi kisileri iyi hissettirdigi i¢in bu sesleri i¢eren videolar1 tekrar tekrar izlemek
istemektedirler. Bu nedenle ASMR igerikli videolarin izlenme sayilarinin digerlerine gore daha hizli
arttigl tahmin edilmektedir. Hatta YouTube ASMR kanallart incelendiginde bazi ASMR yemek
videolarinin bir yildan az siirede 600 milyondan fazla izlendigi goriilmektedir. Giiney Kore orijinli
ASMR igerikli videolar son on yilda dijital platformalarda ve sosyal medyada paylasilmaktadir. Bu
videolar her iilkeden kullaniciya ulasarak kisa siirede genis bir etkilesim ag1 olusturmaktadir. Bu
etkilesim ve yiiksek izlenme oranlarmin farkl {ilkelerdeki yemek kiiltiirlerine ve yemek hazirlanirken
kullanilan malzemelere olan meraki arttirdigi diisiiniilmektedir. ASMR temelli yemek hazirlama
videolar ise cookbang olarak isimlendirilmektedir. Yeni bir terim ve gastronomik bir dijital igerik olan
cookbangler yemek yapma ve tiiketme istegini arttirmada ve ilkelerin gastronomisini tanitmada,
yiyecek-igecek hizmetlerinin pazarlanmasinda bir potansiyel olusturabilir. Bu ¢alismada da cookbang
icerikli videolarin yemek yeme ve yemek hazirlama iizerine etkileri ile ilgili yapilmis calismalar
derlenerek Tiirk yemek kiiltiiriine ve gastronomi turizmine ongoriilen etkileri tartisilmustir.

Anahtar Kelimeler: Cookbang, ASMR, rahatlatici, ses, yemek

ABSTRACT

Autonomous Sensory Meridian Response (ASMR) is defined as sounds that provide brain relaxation.
These sounds can sometimes be the rubbing of a brush, sometimes the whispering sounds, and
sometimes the sounds made while preparing food. Because listening to these sounds makes some people
feel good, they want to watch videos containing these sounds over and over again. For this reason, it is
estimated that the number of views of ASMR-containing videos is increasing faster than the others. In
fact, when YouTube ASMR channels are examined, it is seen that some ASMR food videos have been
watched more than 600 million times in less than a year. Videos with ASMR content originating from
South Korea have been shared on digital platforms and social media in the last ten years. These videos
reach users from every country and create a wide interaction network in a short time. It is thought that
this interaction and high viewing rates increase the curiosity about the food cultures in different countries
and the materials used while preparing the food. ASMR-based food preparation videos are called
cookbangs. Cookbangs, a new term and a gastronomic digital content, can create a potential in increasing
the desire to cook and consume, in promoting the gastronomy of countries, in the marketing of food and
beverage services. In this study, studies on the effects of cookbang videos on eating and food preparation
were compiled and the predicted effects on Turkish food culture and gastronomy tourism were
discussed.

Keywords: Cookbang, ASMR, relaxing, sound, food
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Giris

Gastronomi “iyi yemek hazirlama” ve “yeme sanati1” olarak tanimlanmaktadir (Rojas-Rivas vd., 2020).
Bu tanmim bir biitiin olarak yiyecek hazirlama ve insan beslenmesinin duyusal nitelikleri hakkinda
kesfetmeyi, deneyimlemeyi ve aragtirmayi igermektedir. Gastronomi yiyecegin misafire sunulmasina

kadar gegen siireci kapsar. Gastronomi sayesinde gidanin farkli kiiltiirlerdeki déniistimiinii, sentezini ve
secimini gézlemlemek miimkiindiir.

Etimolojik olarak gastronomi yani “gaster — nomos” terimi, mideye yani “gaster’e giren yiyeceklerin
yeme ve igme kurallarii yani “nomos”u ifade etmektedir (Rojas-Rivas vd., 2020). Gastronominin
yalnizca gida iiretimi, tiiketimi ve servisi ile ilgili oldugunun diigiiniilmesi gastronominin bireyler
tarafindan smirli olarak algilandiginin bir gostergesidir. Oysaki gastronomi sadece yemegin
hazirlanmasi ile degil hazirlanan yemegin Kiminle, nerede, ne zaman ve nasil tiikettigi ile de
ilgilenmektedir (Brillat-Savarin, 2009). Diger bir bakis agisinda gastronomi, yoresel veya uluslararasi
mutfaklardaki deneyimleri etkileyen faktorlerin biitlinciil olarak sunulmasi seklinde tanimlanmaktadir
(Gillespie ve Cousins, 2001). Tim tamimlamalardan insan odakli bir sonug¢ beklendiginden
gastronominin; yemek pisirme, hazirlama, sunum ve tiiketim asamalarinin insanda biraktigi his ile
degerlendirilen bir siire¢ oldugu sdylenebilir (Hjalager ve Richards, 2003).

Gastronominin insan deneyimlerine gore sekillenmesi bu alanin sosyal temsilinin 6nemli oldugunu
gostermektedir. Moscovici (1988) tarafindan 6ne siiriilen Sosyal Temsiller Teorisi, kavramsal olarak
tam olarak tanimlanamayan alanlarin anlagilmasina yardimeci olmaktadir (Rodrigues vd., 2015). Bu
teoriye gore kavramsal olarak belirlenen “sosyal temsil”, bir grup bireyin iletisimine yardimct olan ve
bu bireylerin davramislarini etkileyen bir olusum olarak tanimlanmaktadir (Rojas-Rivas vd., 2020).
Tiiketici davranislart agisindan degerlendirildiginde Sosyal Temsiller Teorisi, insanlarin gida ile ilgili
yonelim ve davranislarini anlamlandirilmaya yardimei olmaktadir (Lo Monaco ve Bonetto, 2019). Bu
nedenle s6z konusu teori insanlarin yeni gidalara, yeni gida akimlarina (Béckstrom vd., 2003) ve tiiketim
tutumlarina yonelik algilarini, bilgilerini, inanglarini hatta degerlerini incelemek i¢in kullanilabilir
(Rodrigues vd., 2015).

Son yillarda sosyal medyadaki yemek paylagimlarinin her birinin gastronominin bir sosyal temsili olarak
degerlendirilmesi miimkiindiir. Gastronomi alaninda dijital igeriklerin yer almasi ile bireylerin yeni
akimlara olan tutumlar1 ve yeme davranislari farklilik géstermeye baslamistir (Chen vd., 2020; Peebles
vd., 2012). Dijital gastronomi kapsaminda degerlendirilen bu igerikler dijital, gevrim i¢i bilgilerin yer
aldig1 ve bu bilgilerin gastronominin gelisimine katki sagladigi alanlardir (Zoran ve Coelho, 2011). Tim
bu bilgiler géz 6niine alindiginda dijital igeriklerin tiiketiciler, yemek hazirlayicilar, gastronomi turizmi
ve tilke tanitim1 agilarindan gastronomiyi gelistirme potansiyeli oldugu agiktir. Fakat literatiirde bu konu
ile ilgili sinirli galigmalarin yer almasi bu ¢aligmanin 6énemini vurgulamaktadir. Bu amagla mevcut
calismada bir dijital igerik olan cookbang’in tanimi, cookbang yayinlarinin yayginligi, s6z konusu
yayinlarin gastronomiyi gelistirme potansiyeli ve dijital gastronomiye yonelik bazi oneriler tartisilmistir.

Gastronomi ve Dijitallesme

Gastronomi, gida tiiketiminin yani sira bes duyumuza hitap ederek duygusal tatmin saglayan bir sanattir.
Bu nedenle gastronomik unsurlar, yemeklerin hazirlanma ve sunum sekilleri ile tiiketim alanlart
bireylerde merak uyandirmaktadir (Hjalager ve Richards, 2003; Kivela ve Crotts, 2006). Gastronomiye
ilgi duyan bireyler kiiresellesme sayesinde diinyanin diger ucundaki gastronomi akimlarini takip
edebilmekte, yeni tatlar kesfedebilmekte ve bunlari sosyal medya platformlarinda paylasabilmektedir
(Mak vd., 2012). Sosyal medya yoluyla bireyler, modern mutfaklara ait yemekleri deneyimlerken hem
seflerin bilgilerinden yararlanmakta hem de gastronomik igerik iireticilerinin paylagimlarindan ilham
almaktadir. Hatta yeni mutfak akimlarindan etkilenen bir¢ok birey ve as¢1 adayr bu mutfaklarda
kullanilan fiirtinlerin, hazirlama yontemlerinin ve yeme stillerinin paylasildigi dijital igeriklerden
yararlanarak meslek edinmektedir. Bireylerin bu igeriklere en kolay eristikleri platformlar sosyal medya
yayinlaridir. Sosyal medya yaymlar ile kiiltiirlerarasi etkilesim artmig, mutfaklar arasi sinirlar
kalkmistir. Boylece ¢ogu kisi tarafindan bilinmeyen birgok malzeme, yontem, teknik ve regeteler
kullanilmaya baslanmistir (Scarpato ve Daniele, 2004). Ozellikle son yillarda yeni diinya mutfag
(Kilighan vd., 2021), mutfakta kiiresellesme (Sokolov, 1991) ve kiiltiirleraras1 mutfak (Holland ve
McCool, 1994) anlayislariin popiiler hale gelmesiyle her mutfaga ait unsurlar erigilebilir olmustur.
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Otonom Duyusal Meridyen Tepkisi (ASMR) ve Yemek Yapma Yaymm (Cookbang)

Diinyada birgok kisinin internete erisebilmesi ile bilgiye ulagsma hizlanmus kisilerin kisisel deneyimlerini
paylasma egilimi artmustir (Rodriguez vd., 2015). Bireylerin farkl kdiltiirlerden kisiler ile ¢evrim ici
temasta olmalar1 tercihlerinde ve tutumlarinda degisiklik meydana getirmistir. S6z konusu degisimin
yoniinii dogru belirleyen dijital igerik iireticilerinin, goriintilleme sayilari artmustir. Gastronomik
iceriklerdeki  goriintiileme artistnin  nedeninin - duyusal begenilere ve hedonik tercihlere
odaklanmasindan kaynakli oldugu bildirilmistir (Rodriguez vd., 2015). Ciinkii yiyecek odakli bu
programlar izleyenlerde yakinlik ve rahatlik duygusu uyandirmaktadir (Yun vd., 2020). Yemek konulu
dijital igerikler kapsaminda gorsel ve isitsel hazzi arttirmaya yonelik yapilan yayinlarin izleyiciler
tarafindan diinya ¢apinda ilgi gérmesi de bu goriisii desteklemektedir (Hakimey ve Yazdanifard, 2015;
Kwaak, 2014).

ASMR; Otonom Duyusal Meridyen Tepkisi, beyinsel rahatlama veya beyin masaji seklinde de
adlandirilan, endorfin salgilayici, rahatlatici etkiye sahip bir ses tiiriidiir (Bode, 2019). Bireyler bu
iceriklere sahip yaynlart uyumak veya rahatlamak i¢in dinlenmektedirler. ASMR’leri dinlemek bazi
kigileri iyi hissettirdigi i¢in bu videolar tekrar tekrar izlenmekte, goriintiilenme sayilar1 artmaktadir.
Hatta bu iceriklerin iki aydan kisa bir zamanda dort milyondan fazla izlendigi tespit edilmistir.

Wiggins (2002), yemegin yalnizca gida tiikketmek olmadigini kisiler arasi iletisimi giiclendiren sosyal
bir olgu oldugunu ifade etmistir. Bu durumu destekleyen bir girisim olan cookbang igeriklerin
popiilerligi giin gectikge artmaktadir. “Yemek yapma sovlari” olarak bilinen cookbang videolar
Kore’den tiim diinyaya yayilmistir. Cookbang yayinlarinda yemek hazirlayici (cookbanger) seri bir
sekilde yemek yapmaktadir. Kamera bu hazirliklara odaklanarak yakin ¢ekilmis kaliteli goriintii ve ses
kaydi elde etmektedir. Bu sirada ¢ikan sesler ve bu sesleri destekleyen yiiksek ¢oziintirliklii gorseller,
izleyen kiside yeme egilimi ve kullanilan malzemelere karsi merak uyandirmaktadir (Bodenlos ve
Wormuth, 2013; Halford vd., 2004). Ayrica bu igeriklerin izleyicilerin yemek rutinlerini etkiledigi,
porsiyon miktarlarini arttirdigi bilinmektedir (Coates vd., 2019). Kisiler cookbang igeriklerini TikTok,
YouTube, Twitch veya Instagram gibi sosyal medya platformlarindan izleyebilmektedirler. Aslinda bu
yaynlar, yemek hazirlayicisinin dijital yemek tezgahidir. Bu dijital tezgdha odaklanarak kaydedilen
icerikler, milyonlarca kisi tarafindan izlenerek bir fenomene doniismektedir. Hatta yayinci ¢ogu zaman
yemek hazirladiktan sonra bu yemeklerin hepsini yiyerek yemek hazirlama yaymini (cookbang) yemek
yeme yaymi (mukbang) ile birlestirmektedir. Bu sayede daha c¢ok ses, videoya kaydedilmekte ve
izleyicilerin tatmini arttirilmaya ¢alisilmaktadir. Boylelikle cookbang igerikleri mukbang videolarini da
kapsamaktadir. Diger dijital iceriklerden farkli olarak bu videolar kiside tatmin olusturdugu icin
bireylerin birden c¢ok izlemesi yaygin olarak goriilmektedir. Bu durum izlenme sayilarini daha da
yiikselttigi i¢in igeriklerin gortiniirliigii artmakta, videolarin daha fazla kisiye ulagsmasi saglanmaktadir.

Cookbang paylasimlarina gelen yorumlar kullanicilarin bu videolar1 daha ¢ok yemek yerken tercih
ettiklerine ve yalnizliklarini giderdiklerine yoneliktir. Bagka bir degisle bu videolar yalniz yemek yiyen
bireylere eslik etmektedir. Bu videolari izleyenler, ¢ikan seslerden dolay1 yemek yerken daha ¢ok tatmin
olduklarimi belirtmiglerdir (Wenzel, 2016). Bu nedenle de cookbangerlar yemek yaparken ¢ikaran
sesleri daha net kaydederek igerigi daha istah agici hale getirmektedirler. Buna karsilik izleyiciler de ses
kalitesinin artmasi ile istahlarinin daha ¢ok agildigini beyan etmislerdir (Cho vd., 2015; Kim, 2018;
Pereira vd., 2019; Wenzel, 2016).

Son zamanlarda cookbang, medya sektoriiniin gliglii bir araci haline gelmistir. Yapilan ¢aligmalarda
cookbanglerin dijital pazarlama araci olarak kullanilmasinin gastronomik unsurlarin tanitimina katki
saglayacag1 6n gortlmistiir (Pereira vd., 2019; Wenzel, 2016). Ayrica bu igeriklerin yerel, ulusal ve ¢cok
uluslu mutfak kiiltirlerinin tanitiminda kullanilmasinin izleyicileri etkileyecegi ve anilarin kaliciligini
arttiracagi belirtilmistir (Truong vd., 2023). Farkli kiiltiirlerde yapilan ¢alismalarda Asyalilar,
cookbangleri sosyallesmek ve yemek hazirlayicilarinin sundugu yemekleri gérmek amaciyla izlerken
Kafkasyalilarin ise daha ¢ok yeni malzemeleri gérmek igin izledikleri tespit edilmistir (Styawan ve
Buwana, 2023). Bu nedenle farkli iilkelerdeki bireylerin tercihlerine gore hazirlanacak igeriklerin daha
basarili olacag: diistiniilmektedir.
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Cookbang i¢eriklerinin Gastronomiye Potansiyel Etkileri

Dijital bir igerik olmasinin yani sira gastronomik bir i¢erik de olan cookbangler, yemek yapma ve
tiketme istegini arttirmada ve {lkelerin gastronomisini tanitmada, yiyecek-icecek hizmetlerinin
pazarlanmasinda bir potansiyel olusturabilir. Ciinkii bu icerikler izleyen kisilerde ilgi uyandirmaktadir.
Calismalar cookbang izleyen bireylerin istahinin arttigini belirlemistir (Kim, 2018; Styawan ve Buwana,
2023; Wenzel, 2016). Ayrica bu yayinlarin gastronomi turizminde memnuniyeti yiikselttigi, gastronomi
amagli ziyaretleri de arttirdig1 tespit edilmistir (Kim, 2018; Yun vd., 2020). Tiim bu sonuglar cookbang
iceriklerinin gastronomiye olumlu etkileri oldugunu diisiindiirmektedir.

Cookbang igeriklerinin gastronomiyi gelistirme potansiyeli tiiketiciler agisindan bakildiginda istah agici
olmasi nedeni ile yemek yeme egilimini arttirmasi kaynakli olabilir. Bu durum tiiketilen porsiyon
miktarinda artisa neden olabilir. Farkli iilkelere ait mutfak kiiltiirlerine ve bu mutfaklarda kullanilan
iirlinlere olan meraki arttirabilir. Cevrim i¢i (online) siparigin artmasina neden olabilir. Sefler agisindan
ise eklektik veya flizyon mutfak uygulamalar1 hatta yeni {iriin denemeleri i¢in ilham verici olabilir.
Gastronomi turizmi agisindan degerlendirildiginde de misafir sayisini arttirabilir, sezon dis1 turizm
hareketliligini tesvik edebilir.

Sonug¢

Dijital gastronomi kapsaminda degerlendirilebilen cookbang icerikleri oldukga yaygindir. Bu igeriklerin
izleyenlerin istahin1 ve gastronomiye olan egilimlerini arttirdigi tespit edilmistir. Gastronomik
unsurlarin (iilke gastronomisi ve ikram hizmetleri yapilan alanlarin) ASMR ve cookbang destekli
tanitimlar1 ziyaretci talebini arttirmada yararli olabilecegi belirlenmistir. Ayrica gastronomi turizmi,
konaklama tesislerinin tanitim ve lansmanlarinda bu igeriklerden yararlanilmasi dikkat cekici
olacagindan yayimlanan reklamlarin daha fazla kisiye ulasacagi on goriilmektedir. Hatta sadece ses
igerikli reklamlarda bu igeriklerden yararlanilmasi rekabet agisindan fark yaratabilir. Fakat bu konuda
sinirli akademik caligma bulunmamaktadir. Gelecek calismalarda tiiketicilerin ve dijital gastronomik
6ge hazirlayicilarinin yer aldigi platformlarin gastronomi iizerine etkilerini irdeleyecek calismalarin
yapilmasi onerilmektedir.

Referanslar

Béckstrom, A., Pirttili-Backman, A.-M., ve Tuorila, H. (2003). Dimensions of novelty: A social
representation approach to new foods. Appetite, 40(3), 299-307. https://doi.org/10.1016/S0195-
6663(03)00005-9

Bode, M. I. (2019). Autonomous Sensory Meridian Response (ASMR) as a marketing tool: An
examination of the online phenomenon’ s potential in the promotion mix of slow tourism destinations.
https://media.suub.uni-bremen.de/handle/elib/4200

Accepted: 2020-03-30T14:44:277Z

Bodenlos, J. S., ve Wormuth, B. M. (2013). Watching a food-related television show and caloric intake.
A laboratory study. Appetite, 61, 8-12. https://doi.org/10.1016/j.appet.2012.10.027

Brillat-Savarin, J. A. (2009). The Physiology of Taste: Or Meditations on Transcendental Gastronomy;
Introduction by Bill Buford. Everyman’s Library.

Chen, Y., Perez-Cueto, F. J. A., Giboreau, A., Mavridis, 1., ve Hartwell, H. (2020). The Promotion of
Eating Behaviour Change through Digital Interventions. International Journal of Environmental
Research and Public Health, 17(20), Article 20. https://doi.org/10.3390/ijerph17207488

Cho, W., Takeda, W., Oh, Y., Aiba, N., ve Lee, Y. (2015). Perceptions and practices of commensality
and solo-eating among Korean and Japanese university students: A cross-cultural analysis. Nutrition
Research and Practice, 9(5), 523-529. https://doi.org/10.4162/nrp.2015.9.5.523

Coates, A. E., Hardman, C. A., Halford, J. C. G., Christiansen, P., ve Boyland, E. J. (2019). The effect
of influencer marketing of food and a “protective” advertising disclosure on children’s food intake.
Pediatric Obesity, 14(10), e12540. https://doi.org/10.1111/ijpo.12540

Gillespie, C., ve Cousins, J. A. (2001). European Gastronomy Into the 21st Century. Routledge. Google-
Books-1D: kZxUE5DyezgC

116



ICONFOOD'23

INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

Hakimey, H., ve Yazdanifard, R. (2015). The Review of Mokbang (Broadcast Eating) Phenomena and
Its Relations with South Korean Culture and Society. International Journal of Management, Accounting
& Economics, 2(5).

Halford, J. C. G., Gillespie, J., Brown, V., Pontin, E. E., ve Dovey, T. M. (2004). Effect of television
advertisements for foods on food consumption in children. Appetite, 42(2), 221-225.
https://doi.org/10.1016/j.appet.2003.11.006

Hjalager, A.-M., ve Richards, G. (2003). Tourism and Gastronomy. Routledge.
Google-Books-ID: mwSCAgAAQBAJ

Holland, M., ve McCool, A. (1994). Cross-Cultural Cuisine: Long-Term Trend or Short-Lived Fad.
Hospitality Review, 12(1). https://digitalcommons.fiu.edu/hospitalityreview/vol12/iss1/3

Kilighan, R., Karamustafa, K., ve Birdir, K. (2021). Gastronomic trends and tourists’ food preferences:
Scale development and validation. International Journal of Contemporary Hospitality Management,
34(1), 201-230. https://doi.org/10.1108/1JCHM-03-2021-0308

Kim, Y. (2018). Sell your loneliness: Mukbang culture and multisensorial capitalism in South Korea.
Icinde Routledge Handbook of Cultural and Creative Industries in Asia. Routledge.

Kivela, J., ve Crotts, J. C. (2006). Tourism and Gastronomy: Gastronomy’s Influence on How Tourists
Experience a Destination. Journal of Hospitality & Tourism Research, 30(3), 354-377.
https://doi.org/10.1177/1096348006286797

Kwaak, J. S. (2014). In South Korea, Eating Shows—Or’Mokbang’—Are Hits on the Web. Wall Street
Journal.

Lo Monaco, G., ve Bonetto, E. (2019). Social representations and culture in food studies. Food Research
International, 115, 474-479. https://doi.org/10.1016/j.foodres.2018.10.029

Mak, A. H. N., Lumbers, M., Eves, A., ve Chang, R. C. Y. (2012). Factors influencing tourist food
consumption.  International  Journal of  Hospitality = Management, 31(3), 928-936.
https://doi.org/10.1016/j.ijhm.2011.10.012

Moscovici, S. (1988). Notes towards a description of Social Representations. European Journal of
Social Psychology, 18(3), 211-250. https://doi.org/10.1002/ejsp.2420180303

Peebles, R., Wilson, J. L., Litt, I. F., Hardy, K. K., Lock, J. D., Mann, J. R., ve Borzekowski, D. L.
(2012). Disordered Eating in a Digital Age: Eating Behaviors, Health, and Quality of Life in Users of
Websites With Pro-Eating Disorder Content. Journal of Medical Internet Research, 14(5), e2023.
https://doi.org/10.2196/jmir.2023

Pereira, B., Sung, B., ve Lee, S. (2019). | like Watching Other People Eat: A Cross-Cultural Analysis
of the Antecedents of Attitudes towards Mukbang. Australasian Marketing Journal, 27(2), 78-90.
https://doi.org/10.1016/j.ausmj.2019.03.001

Rodrigues, H., Ballester, J., Saenz-Navajas, M. P., ve Valentin, D. (2015). Structural approach of social
representation: Application to the concept of wine minerality in experts and consumers. Food Quality
and Preference, 46, 166-172. https://doi.org/10.1016/j.foodqual.2015.07.019

Rodriguez, O., Chaisatit, N., ve Hernandez, A. (2015). Marketing through Social Networks in Touristic
and Gastronomy Industry in Manzanillo. Colima, México’, Global Review of Research in Tourism,
Hospitality and Leisure Management (GRRTHLM) An Online International Research Journal, 1(1),
268-274.

Rojas-Rivas, E., Rendon-Dominguez, A., Felipe-Salinas, J. A., ve Cuffia, F. (2020). What is
gastronomy? An exploratory study of social representation of gastronomy and Mexican cuisine among
experts and consumers using a qualitative approach. Food Quality and Preference, 83, 103930.
https://doi.org/10.1016/j.foodqual.2020.103930

Scarpato, R., ve Daniele, R. (2004). New global cuisine: Tourism, authenticity and sense of place in
postmodern gastronomy. I¢inde Food tourism around the world (ss. 296-313). Routledge.

117



ICONFOOD'23

INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

Sokolov, R. A. (1991). Why we eat what we eat: How the Encounter between the New World and the
Old Changed the Way Everyone on the Planet Eats. (No Title).

Styawan, Z., ve Buwana, D. S. (2023). Watching Attitude Factors in Delivering Mukbang Shows.
Journal of Humanities, Social Sciences and Business, 2(2), 442-454.

Truong, N. H., Danh, L. T. M., Anh, N. P. T., ve Hang, T. N. (2023). The potential of mukbang content
on Youtube for the connection between Korean food culture and Vietnam youth| Proceedings of the
World Conference on Media and Mass Communication.

Wenzel, A. (2016). Eating Together, Separately: Intergroup Communication and Food in a Multiethnic
Community. International Journal of Communication, 10(0), Article 0.

Wiggins, S. (2002). Talking With Your Mouth Full: Gustatory Mmms and the Embodiment of Pleasure.
Research on Language and Social Interaction, 35(3), 311-336.
https://doi.org/10.1207/S15327973RLSI3503_3

Yun, S., Kang, H., ve Lee, H. (2020). Mukbang- and Cookbang-watching status and dietary life of
university students who are not food and nutrition majors. Nutrition Research and Practice, 14(3), 276-
285. https://doi.org/10.4162/nrp.2020.14.3.276

Zoran, A., ve Coelho, M. (2011). Cornucopia: The Concept of Digital Gastronomy. Leonardo, 44(5),
425-431. https://doi.org/10.1162/LEON_a_00243

118



ICONFOOD'23

INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

KADIFE (TINCA TINCA L., 1758) BALIGININ MOLEKULER GASTRONOMI TEKNIKLERI
KULLANILARAK GELISTIRILMESI UZERINE BiR ARASTIRMA

VELVET (TINCA TINCA L., 1758) A RESEARCH ON THE DEVELOPMENT OF FISH
USING MOLECULAR GASTRONOMY TECHNIQUES

Ogr. Gor. Unalcan KUTAL*

! Malatya Turgut Ozal Universi{esi, Kale Turizm ve Otel Isletmeciligi Meslek Yiiksekokulu, Otel
Lokanta ve lkram Hizmetleri Béliimii, Malatya/ Tiirkiye

ORCID ID: 0000-0002-1268-0950
Dog. Dr. ibrahim Tugkan SEKER?

2Sivas Cumhuriyet Universitesi, Turizm Fakiiltesi, Gastronomi ve Mutfak Sanatlar: Béliimii, Sivas/
Tiirkiye

ORCID ID: 0000-0003-3695-9750

OZET

Gastronomiye olan ilgi giiniimiizde artmaktadir ve bu durum yeni yaklagimlarin ortaya ¢ikmasina sebep
olmaktadir. Bu yeni yaklagimlardan biri olan molekiiler gastronomi, gidalarin goriiniim ve lezzetini
doniistiirerek insanlara farkli bir deneyim sunmaktadir. Bu ¢alisma, Sivas'a ait yerel tathi su baliklarinin
molekiiler gastronomi teknikleriyle yenilikgi iirlinlere doniistiiriilmesini incelemektedir. Kadife baligi,
bu calismada kullanilan balik tiirii olup tiitsiileme, sous-vide pisirme ve kiireleme gibi molekiiler
gastronomi teknikleri kullanilarak kadife baligindan yeni receteler tiiretilmistir. Tiitsiileme islemi igin
kadife ¢icegi, kakule ve yildiz anason gibi aromatik bitkiler tercih edilmistir. Baliklar, her bir aromatik
bitkiyle ayri ayr tiitsiilenmis ve mikrobiyolojik stabilite saglamak ve aroma bilesenlerinin olugsmasini
desteklemek i¢in sous-vide teknigi kullanilarak 60°C'de 30 dakika pigirilmistir. Pisirilen baliklar, yerel
otlardan olusan havyarlar esliginde sunulmustur. Sunum asamasinda ise kiireleme teknigi kullanilarak,
madimak, yemlik ve pezik gibi yerel otlardan elde edilen havyarlar tercih edilmistir.

Bu hazirlanan tabaklar, 20 panelist tarafindan lezzet, tekstiir, koku, goriiniim ve genel begeni kriterleri
acisindan degerlendirilmistir. Panelistlere 5'li Likert tipi 6l¢ek kullanilarak degerlendirme yapmalar
istenmistir. Degerlendirme sonuglarina gore, katilimcilar kadife cigegi ile tiitsiilenen kadife baliginin
genel begeni kriterinde 2,75 puan aldigini ifade etmislerdir. Kakule ile tiitsiilenen kadife baligi 2,50
puan alirken, yildiz anason ile tiitsiilenen kadife balig1 ise 2,40 puan almistir. Bu sonuglar, yerel tatli su
baliklarinin molekiiler gastronomi teknikleriyle basarili bir sekilde hazirlanabilecegini ve lezzetli
iirlinler elde edilebilecegini gdstermektedir. Ayrica, ¢alisma bolgedeki yerel lezzetlerin gelistirilmesi ve
tanitilmasi i¢in molekiiler gastronomi tekniklerinin kullanilmasinin 6nemli bir adim oldugunu
vurgulamaktadir. Bu calisma, yerel tatli su baliklarinin gastronomi alaninda farklilik yaratmak ve
yenilik¢i iirlinler sunmak i¢in kullanilabilecegini gostermektedir.

Anahtar kelimeler: Gastronomi, Yoresel balik, Molekiiler Gastronomi

ABSTRACT

The interest in gastronomy is increasing today and this is leading to the emergence of new approaches.
Molecular gastronomy, which is one of these new approaches, offers a different experience to people
by transforming the appearance and taste of foods. This study examines the transformation of local
freshwater fish belonging to Sivas into innovative products using molecular gastronomy techniques.
Velveteen fish is the type of fish used in this study, and new recipes have been derived from velveteen
fish using molecular gastronomy techniques such as smoking, sous-vide cooking and spherification.
Aromatic plants such as marigold, cardamom and star anise have been preferred for the smoking process.
The fish were smoked separately with each aromatic herb and cooked at 60°C for 30 minutes using the

119



ICONFOOD'23

INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

sous-vide technique to ensure microbiological stability and support the formation of aroma components.
The cooked fish is presented accompanied by caviar composed of local herbs. At the presentation stage,
caviar obtained from local herbs such as madimak, manger and pezik were preferred using the shoveling
technique.

These prepared plates were evaluated by 20 panelists in terms of taste, texture, smell, appearance and
general liking criteria. The panelists were asked to make an evaluation using a 5-point Likert-type scale.
According to the evaluation results, the participants stated that the velvet fish smoked with marigold
received 2.75 points in the general liking criterion. Velvet fish smoked with cardamom scored 2.50
points, while velvet fish smoked with star anise scored 2.40 points. These results show that local
freshwater fish can be successfully prepared using molecular gastronomy techniques and delicious
products can be obtained. Moreover, the study emphasizes that the use of molecular gastronomy
techniques is an important step for the development and promotion of local delicacies in the region. This
study shows that local freshwater fish can be used to make a difference in the field of gastronomy and
offer innovative products.

Keywords: Gastronomy, Local fish, Molecular Gastronomy

GIRIS

Insanoglu var oldugundan beri hayatta kalmak igin tarih boyunca gesitli besinleri tiiketmek zorunda
kalmistir. Bu besinler ve beslenme bigimleri, cografi kosullara, bitki ortiisiine ve bdlgedeki hayvan
tirlerine bagli olarak farklilik gdstermistir. Atesin kesfi, besinlerin pisirilerek tiiketilmesine
baslanmasimi saglamistir. Pigirme islemi, besinlerin sindirilebilirligini artirirken ayni zamanda
besinlerin giivenligi ve dayanikliligina da katkida bulunmustur. Ayrica, pisirme islemi, besinlere farkli
tatlar ve dokular kazandirma imkan1 saglamistir. ilk donemlerde, yemekleri pisirmek ve servis etmek
icin hayvan kemikleri gibi dogal malzemeler kullanilmistir. Ancak zamanla, metal gereglerin kesfiyle
birlikte mutfak aletleri ve ekipmanlar1 da degisime ugramistir. Metal gerecler, pisirme ve hazirlik
siireclerinde daha etkili ve dayanikli bir secenek sunmustur. Bu degisimler, insanlarin beslenme
aliskanliklarinin ve mutfak ekipmanlarinin evrimini yansitmaktadir. insanlar, ¢evrelerindeki kaynaklara
ve teknolojik ilerlemelere bagl olarak besinleri islemekte ve tiiketmek i¢in farkli yontemler ve araglar
gelistirmistir. Insanlarin ekonomik giiciiniin artmasi ve teknolojinin ilerlemesi, gida endiistrisinde biiyiik
degisimlere yol agmis ve beslenme kavramini degistirmistir (1). Bu degisimler, insanlar1 geleneksel
lezzetlerden ziyade farkli tatlar ve sunumlar arayisina yonlendirmistir. Bu egilim, yiyecek ve igecek
isletmelerini etkilemis ve yerel mutfaklarda da farkliliklar ortaya ¢ikmustir (2). Son zamanlarda
gastronomiye olan ilginin artmas ile birlikte gidalarin fiziksel ve kimyasal 6zelliklerine daha fazla ilgi
duyulmasina ve yiyecek ve i¢ecek isletmelerinin siirekli olarak yeni iiriinler gelistirmesi ve farkli pisirme
teknikleri uygulamasina yonlendirmektedir (3). Bu baglamda, fizik ve kimya bilim dallarinin mutfak
calismalartyla birlestirilmesiyle ortaya g¢ikan molekiiler gastronomi adi verilen yeni bir akimdan
bahsedilmektedir (4). Molekiiler gastronomi terimi, fizik profesorii Nicolas Kurti tarafindan 1980'lerde
ortaya atilmig ve Herve This ile birlikte 1990'l1 yillarda molekiiler mutfak calismalari yapilmistir (5).
Herve This, molekiiler gastronomiyi "gidalarin fiziksel ve kimyasal 6zelliklerinin molekiiler mutfaga
0zgi pisirme teknikleriyle tat ve goriiniim agisindan farklilik sunan bir bilim dali" olarak tanimlamigtir.
Bu tanim, yiyeceklerin 6zelliklerinde fiziksel ve kimyasal degisikliklerin nasil kullanildigim1 ve yeni
lezzetlerin nasil ortaya ¢iktigini gosteren bir akim oldugunu vurgulamaktadir (6 ; 7).

Bu caligmada, molekiiler gastronomi yaklasimi kullanilarak geleneksel pisirme tekniklerine ek olarak
tiitsiileme, sous-vide ve kiireleme gibi molekiiler gastronomi tekniklerinin uygulandig: belirtilmektedir.
Tiitsiileme islemi igin kakule, y1ldiz anason ve kadife ¢igegi gibi aromatik bitkiler tercih edilmis ve bu
bitkilerle ayr1 ayn tiitsiilenen baliklar sous-vide teknigiyle 60°C'de 30 dakika boyunca pisirilmistir. 2.
Hazirlanan baliklarin servisinde kiireleme teknigi kullanilarak madimak, yemlik ve pezik havyari
kullanilmistir. Kiireleme, molekiiler gastronomide yaygin olarak kullanilan bir tekniktir. Bu teknik, 6zel
bir jelifikasyon ajani kullanilarak sivi bir maddeyi kiire seklinde jelatinlestirme islemidir. Baligin
tizerindeki kiireler, farkli tat ve doku katmanlari ekleyerek sunumu daha ilgi ¢ekici hale getirilmesi
amaclanmigtir. Tiirk mutfagi, genis cografi bdlgeleri kapsayan zengin bir mutfak kiiltiirline sahiptir.
Tatli su baliklar1 da Tiirk mutfaginda 6nemli bir yere sahiptir. incelenen bilgilere gére, Tiirk mutfaginda
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genel olarak kullanilan tath su baliklar arasinda Gokkusagi Alabaligi, Aynali Sazan, Dag Alabaligi,
Tatl Su Levregi ve Yilan Balig1 yer almaktadir. Diinya {izerinde bolgesel olarak (Tinca tinca L., 1758)
Ulkemizin i¢ kisimlarindaki sularda ve Avrupa nin kuzeyinde yasamaktadirlar (8). Y&re hakli arasinda
yesil sazan balig1 olarak tanimlanan kadife balig1 (Cyprinidae) tiirline aittir. Kadife baliginin yagam alani
otlu, camurlu, g6l ve kanallardir. Yagam standartti olarak kirli sularda barinirlar diger tiirlere oranla daha
fazla iiremektedirler. Beslenme olarak etgil ve otgul hayvanlardir (9). Ulkemizde kadife baligindan
cesitli pisirme teknikleri kullanilarak yemekleri yapilmaktadir bunlar; Tavada kizartma (shallow fry),
Izgarada pisirme (grill), Firinda pisirme (baking), Haslama yaparak pisirme (boil) ve Bugulamasi
(steaming) yapilmaktadir (10).

YONTEM

Bu calismanin amaci, yerel tatli su baliklarindan Kadife baligina molekiiler gastronomi tekniklerinin
uygulanmasi ve yeni regetelerin olusturulmasidir. Bu dogrultuda, molekiiler gastronomi tekniklerinin
yerel tath su baliklarina uygulanabilirligiyle ilgili yapilmig bir ¢caligmaya rastlanmamistir. Bu nedenle,
caligmanin amaci1 dogrultusunda Kadife baligina molekiiler gastronomi tekniklerinin uygulanmasi i¢in
deneysel arastirma yontemi kullanilmistir. Deneysel arastirmada, Kadife baligina molekiiler gastronomi
teknikleriyle nasil hazirlanabilecegi ve hangi yeni recetelerin olusturulabilecegi aragtirilmustir.
Kullanilacak olan tekniklerin Kadife baligiyla nasil uygulanabilecegi ve hangi etkileri yaratilabilecegi
aragtirilmigtir. Deneysel arastirma asamasinda, gelistirilen {riinlerin duyusal analizi yapilmustir.
Duyusal analiz, bir {irliniin organoleptik 6zelliklerini (tat, koku, doku, goriiniim vb.) degerlendirmeleri
icermektedir. Bu ¢alismada, Kadife baligina uygulanan molekiiler gastronomi teknikleriyle hazirlanan
yeni regeteler, deney grubu tarafindan duyusal analize tabi tutulmustur. Panelistler, iiriinlerin lezzet,
doku, sunum gibi &zelliklerini degerlendirmis ve geribildirimlerini vermistir. Duyusal analiz icin
kullanilan form, Milli Egitim Bakanligi Duyusal Test Teknikleri modiiliinden yararlanilarak
olusturulmustur. Bu modiil, genellikle duyusal analiz i¢in kullanilan standart test yontemlerini igeren
bir kaynaktir. Bu yontemler, irlinlerin organoleptik 6zelliklerini objektif bir sekilde degerlendirmek i¢in
kullanilan bilimsel bir yaklasim sunmaktadir. Calismada, duyusal analiz icin kullanilan puanlama
teknigi olarak 5'li Likert tipi 6lgek kullanilmistir. Bu o6lgekte, "kesinlikle katiliyorum" igin 5,
"katiliyorum" igin 4, "kararsizim" i¢in 3, "katilmiyorum" i¢in 2 ve "kesinlikle katilmiyorum" i¢in 1 gibi
puanlama degerleri kullanilarak bir veri skalasi olusturulmustur. Bu puanlama y&ntemi, panelistlerin
uriinlerin duyusal o6zellikleri hakkindaki gorislerini degerlendirmek ve sonuglari nicel verilere
donistiirmek i¢in kullanilmagtir.

Duyusal analiz i¢in panelistlerin segimi, Sivas Cumhuriyet Universitesi Turizm Fakiiltesi Gastronomi
ve Mutfak Sanatlar1 Boliimii lisans ve yiiksek lisans 6grencileri arasindan yapilmistir. Panelistlerin
secimi, temel tat ve koku ayirt etme yeteneklerine sahip olduklari diigiiniilen kisiler arasindan
gerceklestirilmistir. Bu panelistlerin tat ve koku alma hislerinin saglikli oldugu varsayilmistir. Ayni
zamanda, "Duyusal Analiz ve Gurmelik" dersi kapsaminda egitim almis olan 20 kisi se¢ilmistir. Bu 20
panelistin yarisi, ¢aligmada kullanilan teknikler ve aromatik bitkiler hakkinda egitim almigken, diger
yarisina egitim verilmemistir. Bu yaklasim, farkli egitim seviyelerinin ve deneyimlerin duyusal analiz
sonuglart iizerindeki etkilerini degerlendirmeyi amaglamistir. Panelistlerin duyusal analizde verdikleri
yanitlar, SPSS (Statistical Package for Social Sciences) versiyon 23 gibi istatistiksel analiz
yazilimlartyla analiz edilmistir. Bu analizler arasinda T-testi, ortalama ve frekans analizleri gibi
istatistiksel yontemler yer almistir. Bu yoOntemler kullanilarak elde edilen istatistiksel veriler,
panelistlerin se¢imi ve duyusal analiz sonuglarinin istatistiksel olarak degerlendirilmesini saglamistir.
Bu sekilde yapilan panelist se¢cimi ve duyusal analiz sonuglarinin istatistiksel degerlendirilmesi,
calismanin giivenilirligini ve sonuglarin objektif bir sekilde degerlendirilmesini saglanustir. Istatistiksel
analizler, panelistlerin egitim diizeyi ve deneyimlerinin duyusal analiz sonuglar1 {izerindeki etkisini
degerlendirmek ve sonuglart anlamli bir sekilde yorumlanmasini saglamistir.

Caligmada, Kadife balig1 oncelikle Kadife ¢igegi (K-1 kodu), Kakule (K-2 kodu) ve Yildiz anason (K-
3 kodu) ii¢ farkli aromatik bitki ile tiitsiilenmistir. Ardindan, sous-vide teknigi kullanilarak pisirilmistir.
Pisirilen baliklar, yoresel bitkilerle birlikte hazirlanan kiireleme teknigi ile olusturulan havyarlar
esliginde sunulmustur. Panelistlerden, bu iirlinleri degerlendirmeleri istenmistir. Kadife balig1 igin
olusturulan yeni regeteleri ve iiretim agsamalar1 asagidaki tablolarda gosterilmistir.
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Tablo 1. K1 Kodlu Uriin

K-1

Kadife Bahgi Kadife Cicegi

Hazirlanisi:

Kadife balig1 temizlenerek filetosu cikartilir. Hazirlanan fileto balik kadife cicegi ile 2
dakika boyunca tiitsiilenir. Tiitsiilenen balik vakumlanir. Vakumlanan baliklar sous-vide
tankinda 60 derecede 30 dakika pisirilir. Sunum esnasinda madimak, yemlik ve pezik
havvari eklenir.
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Tablo 2. K2 Kodlu Uriin

Kadife Balig1 Kakule

Hazirlanis::

Kadife balig1 temizlenerek filetosu ¢ikartilir. Hazirlanan fileto balik kakule ile 2 dakika boyunca
tiitstilenir. Tiitsiilenen balik vakumlanir. Vakumlanan baliklar sous-vide tankinda 60 derecede
30 dakika pigirilir. Sunum esnasinda madimak, yemlik ve pezik havyari eklenir.
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Tablo 3. K3 Kodlu Uriin

K-3

Kadife Bahgi Yildiz Anason

Hazirlanisi:

Kadife balig1 temizlenerek filetosu ¢ikartilir. Hazirlanan fileto balik yildiz anason ile 2 dakika
boyunca tiitsiilenir. Tiitsiilenen balik vakumlanir. Vakumlanan baliklar sous-vide tankinda 60
derecede 30 dakika pisirilir. Sunum esnasinda madimak, yemlik ve pezik havyar1 eklenir.

Bulgular

Calismaya katilan panelistlerin %45'i kadin, %55'i erkek cinsiyetindeydi. Panelistlerin yas dagilim
incelendiginde, %30'a 18-20 yas araliginda ve %24-26 yas araliginda olan panelistlerin orani yiiksektir.
Ayrica, panelistlerin %60" lisans 6grencisi oldugu saptanmigtir.

Tath su balig1 tiikketimiyle ilgili olarak, panelistlerin %65'inin ayda bir kez tath su balig1 tiikettigi
belirlenmistir. Bu sonuglara Tablo 4'te yer verilmistir.

Tablo 4. Arastirmaya Katilanlarin Sosyodemografik Ozellikleri

Cinsiyet Frekans (f) | Yiizde (%) Egitim Durumu Frekans (f) | Yiizde (%)
Kadin 9 45 Lisans 12 60
Erkek 11 55 Yiiksek Lisans 8 40

TOPLAM 20 100 TOPLAM 20 100
. Tath Su Baliklan .

Yas Frekans (f) | Yiizde (%) Tiiketim Durumu Frekans (f) | Yiizde (%)
18-20 yas 6 30 Her giin - -
21-23 yag 5 25 Haftada bir kez 4 20
24-26 yas 6 30 Ayda bir kez 13 65

27+ yas 3 15 Hemen hemen hig 3 15

TOPLAM 20 100 TOPLAM 20 100

Aragtirmaya Katilanlarin Tadim Yapilmadan Onceki Degerlendirmeleri

Aragtirmaya katilan panelistlerin, tadim yapilmadan dnceki degerlendirmeleri ve katilimcilarin tath su
baliklari, yerel otlar ve molekiiler gastronomiye ait bilgileri 6lgen 8 kapali uglu ifadeye yer verilmistir.
Her ifadeye katilma diizeyi, 5'li Likert tipi dlgek kullanilarak belirlenmistir. Bu dlgekte, katilimcilar
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kesinlikle katilmiyorum, katilmiyorum, kararsizim, katiliyorum, kesinlikle katiliyorum seklinde puan
vermistir. Bu puanlama 6lgegi, Tekin (2003) tarafindan bildirilen sinif dlgek hesaplamasi kullanilarak
belirlenmistir (11).

Belirtilen olcekte, nitelik diizeyi ve puan degerleri ile deger araliklar1 Tablo 5'te gosterilmistir. Bu
tabloda, her bir puanin ne anlama geldigi ve degerlendirme araliklari belirtilmistir. Bu 06lgek,
panelistlerin ifadelere verdikleri yanitlari nicel bir sekilde degerlendirmek ve sonuglari analiz etmek igin
kullanilmagtir.

Tablo 1. Anket Maddelerinin Puan Araliklari

Nitelik Diizeyi Puan Arahg Deger Arahigi
Kesinlikle Katiliyorum 5 4,20 -5,00
Katiliyorum 4 3,40 -4,19
Kararsizim 3 2,60 — 3,39
Katilmiyorum 2 1,80 — 2,59
Kesinlikle Katilmiyorum 1 1,00-1,79

Katilimeilarin, ifadelere verdikleri cevaplara iligkin bulunan aritmetik ortalama (X) ve standart sapma
(ss) degerleri ile bu degerlerin karsilig1 olan katilim diizeyleri, Tablo 6'da gosterilmistir.

Tablo 6. Katilimcilarin Tadim Oncesi Molekiiler Gastronomi ve Balik Tadimi1 Hakkindaki Diisiinceleri

No Ifadeler n X |ss Katiim Diizeyi
1 Tatli su baliklarini tiikketmeyi severim. 20 | 4,15 ,933 Katiliyorum
2 Molekiiler gastronomi ile hazirlanan yemekleri | 20 | 2,10 ,968 Katilmiyorum

tilketmek beni tedirgin eder.

3 Balik {irtinlerinden kokusunu ve  gorintiisiinii | 20 | 3,15 | 1,226 | Kararsizim
begenmediklerimi tiiketmem.

4 Madimak, pezik ve yemlik gibi yerel otlar tiikketirim. 20 | 3,70 | 1,302 | Katiliyorum

5 Molekiiler gastronomi tekniklerine oOnyargt ile | 20 | 1,85 ,988 Katilmiyorum
yaklagirim.

6 Sous-vide tekniginin  sagliga zararli oldugunu | 20 | 2,10 | 1,071 Katilmiyorum
diisiinmekteyim.

7 Tiitsilleme teknigiyle hazirlanan baliklarn aroma | 20 | 2,15 | 1,461 | Katilmiyorum
yOniinden zay1f olacagini diisiiniiyorum.

8 Kiireleme tekniginde kullanilan hammaddelerin dogal | 20 | 3,45 | 1,276 | Katiliyorum
kaynakli oldugunu diisiiniiyorum.

Tablo 6'ya gore, katilimeilarin tadim oncesi degerlendirme ifadelerine genel katilim diizeyleri genellikle
'katilmiyorum' yoniindeydi. Ifadeler daha detayli incelendiginde su sonuglar ortaya ¢ikmugtir:

'Tatli su baliklarii tiiketmeyi severim' ifadesine katilim diizeyi 'katiliyorum' seklindedir.

'‘Molekiiler gastronomi ile hazirlanan yemekleri tiiketmek beni tedirgin eder' ifadesine katilim diizeyi
'katilmiyorum' seklindedir.

'Balik iirtinlerinden kokusunu ve goriintiisiinii begenmediklerimi tiiketmem' ifadesine katilim diizeyi
'kararsizim' seklindedir.

'Madimak, pezik ve yemlik gibi yerel otlar tiikketirim' ifadesine katilim diizeyi 'katiliyorum' seklindedir.

'Molekiiler gastronomi tekniklerine 6nyargi ile yaklasirim' ifadesine katilim diizeyi 'katilmiyorum'
seklindedir.

'Sous-vide tekniginin sagliga zararli oldugunu diisiinmekteyim' ifadesine katilim diizeyi 'katilmiyorum'
seklindedir.

'Tiitstileme teknigiyle hazirlanan baliklarin aroma ydniinden zayif olacagini diisiiniiyorum' ifadesine
katilim diizeyi 'katilmiyorum' seklindedir.
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'Kiireleme tekniginde kullanilan hammaddelerin dogal kaynakli oldugunu diisiiniiyorum' ifadesine
katilim diizeyi 'katiltyorum' seklindedir.

Bu sonuglara gore, katilimcilarin genel olarak tatli su baliklarii sevme egiliminde olduklari, molekiiler
gastronomi ve yerel otlara pozitif yaklagimlari oldugu ve cesitli tekniklerin (sous-vide, tiitsiileme,
kiireleme) kullanimiyla ilgili 6n yargilar1 olmadigi goriilmektedir. Bu bilgiler, calismanin sonuglarini ve
katilimeilarin degerlendirmelerini daha detayli bir sekilde anlamlandirmamiza yardimer olmustur.

Uriinlerin Tat Bileseninin Belirlenmesi

Calismaya katilan katilimcilarin kadife baligina tiitsiileme isleminde kakule, kadife ¢i¢egi, yi1ldiz anason
uygulanan iirtinlerin tat bilesenini tadim sonra tahmin etmesi sonucunda ortaya ¢ikan veriler tablo olarak
verilmektedir.

Tablo 7. K1 Kodlu Uriiniin Tat Bileseninin Belirlenmesi

K1 Kakule | Kadife Yildiz Fikrim Total
cicegi anason yok

Cinsiyet Kadm 1 3 2 3 9
Erkek 0 3 1 7 11

18-20 0 2 1 3 6

Yas 21-23 1 1 1 2 5
24-26 0 2 1 3 6

27 ve lzeri 0 1 0 2 3

Egitim verilen 0 6 1 3 10

Egitim verilme

durumu

Egitim verilmeyen 1 0 2 7 10
Esitim d Lisans 1 4 2 5 12
sitim qurumi "y iksek lisans 0 2 1 5 8
Hemen hemen her - - - - -

gun
Haftada bir kez 1 1 0 2 4

Tath su bali@inin

tiikketim s1khig1 Ayda bir kez 0 4 2 7 13
Hemen hemen hig 0 1 1 1 3

Tablo 7°de K1 kodlu iirliniin tat bileseninin belirlenmesi i¢in yapilan tadim sonrasi degerlendirme
verilerine baktigimizda; cinsiyet olarak kadin katilimeilardan 3 kisi, erkeklerden ise 3 kisi kadife gigegi
cevabl vererek dogru tahminde bulundugu gorilmektedir. Yas olarak 18-20 yas araligindaki
katilmeilardan 2 kisi, 21-23 yas aralifindaki katilimcilardan 1 kisi, 24-26 yas araligindaki
katilimeilardan 2 kisi, 27 ve lizeri yas araligindaki katilimcilardan 1 kisi kadife ¢igegi cevabi vererek
dogru tahminde bulunduklar1 goriilmektedir. Tadimdan oOnce ¢alisma hakkinda egitim verilen
katilimecilardan 6 kisi kadife ¢icegi cevabini vererek dogru tahminde bulunduklar1 goriilmektedir. Ayrica
egitim verilmeyen katilimcilardan dogru cevap bulunmamaktadir. Lisans egitimi olan katilimcilardan 4
kisi, yliksek lisans egitimi alan katilimcilardan 2 kisi kadife cicegi cevabi vererek dogru tahminde
bulunduklar1 goriilmektedir. Tatli su baligmin tiiketim sikligi baktigimizda hemen hemen her giin
tilkketen katilimc1 bulunmamaktadir. Haftada bir kez tatli su balig1 tiikketen katilimcilardan 1 kisi, ayda
bir kez tiiketen katilimcilardan 4 kisi, hemen hemen hig tiikketmeyen katilimcilardan 1 kisi kadife ¢igegi
cevabi vererek dogru tahminde bulunduklar goriilmektedir
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Tablo 8. K2 Kodlu Uriiniin Tat Bilesenlerinin Belirlenmesi

K2 Kakule Kadife Yildiz Fikrim Total
cicegi | anason yok
Cinsiyet Kadin 5 1 - 3 9
Erkek 3 2 - 6 11
18-20 2 0 - 4 6
Yas 21-23 0 3 - 2 5
24-26 5 0 - 1 6
27 ve lzeri 1 0 - 2 3
Egitim verilme Egitim verilen 6 1 - 3 10
durumu Egitim 5 9 i 6 10
verilmeyen

Egitim durumu Lisans 3 - 12
Yiiksek lisans 5 0 - 3 8

Hemen hemen
her giin i i i i i
Tath su Haftada bir kez 1 1 - 2 4

baliginin
tiiketim sikhig Ayda bir kez 6 2 - 5 13
Hemen. hemen 1 0 ) ) 3
hig

Tablo 8’de K2 kodlu iiriiniin tat bileseninin belirlenmesi i¢in yapilan tadim sonrasi degerlendirme
verilerine baktigimizda; cinsiyet olarak kadin katilimcilardan 5 kisi, erkeklerden ise 3 kisi kakule cevabi
vererek dogru tahminde bulundugu goriilmektedir. Yas olarak 18-20 yas araligindaki katilimcilardan 2
kisi, 24-26 yas araligindaki katilimcilardan 5 kisi, 27 ve lizeri yas araligindaki katilimcilardan 1 kisi
kakule cevabi vererek dogru tahminde bulunduklar1 goriilmektedir. 21-23 yas araligindaki
katilimcilardan dogru tahminde bulunan olmadigi goriilmektedir. Tadimdan &nce ¢aligma hakkinda
egitim verilen katilmcilardan 6 kisi, egitim verilmeyen katilimcilardan 2 kisi kakule cevabini vererek
dogru tahminde bulunduklar1 goriilmektedir. Lisans egitimi olan katilimcilardan 3 kisi, yiiksek lisans
egitimi alan katilimcilardan 3 kisi kakule cevabi vererek dogru tahminde bulunduklar1 goriilmektedir.
Tath su bahigmin tiketim sikligi baktigimizda hemen hemen her giin tiiketen katilimer
bulunmamaktadir. Haftada bir kez tath su balig: tikketen katilimcilardan 1 kisi, ayda bir kez tiiketen
katilimcilardan 6 kigi, hemen hemen hig tiiketmeyen katilimcilardan 1 kisi kakule cevabi vererek dogru
tahminde bulunduklar1 gériilmektedir.

127



ICONFOOD'23

INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

Tablo 9. K3 Kodlu Uriiniin Tat Bilesenlerinin Belirlenmesi

K3 Kakule Kadife Yildiz Fikrim Total
cicegi anason yok
Cinsivet Kadin 1 1 5 2 9
Instye Erkek 3 1 5 2 11
18-20 0 1 2 3 6
Yas 21-23 3 0 2 0 5
24-26 0 1 5 0 6
27 ve lzeri 1 0 1 1 3
Egitim verilen 1 2 6 1 10
Egitim verilme
durumu Egitim 3 0 4 3 10
verilmeyen
Egitim durumu Lisans 3 1 5 3 12
Yiksek lisans 1 1 5 1 8
Hemen hemen - - - - -
her giin
Haftada bir kez 2 0 1 1 4
Tath su bahgimin
tilkketim sikhgr | Ayda bir kez 2 1 8 2 13
Hemen hemen 0 1 1 1 3
hig

Tablo 9°da K3 kodlu iiriiniin tat bilegeninin belirlenmesi i¢in yapilan tadim sonrasi degerlendirme
verilerine baktigimizda; cinsiyet olarak kadin katilimcilardan 5 kisi, erkeklerden ise 5 kisi y1ldiz anason
cevabl vererek dogru tahminde bulundugu gorilmektedir. Yas olarak 18-20 yas araligindaki
katilimeilardan 2 kisi, 21-23 yas araligindaki katilimeilardan 2 kisi 24-26 yas araligindaki
katilimeilardan 5 kisi, 27 ve lizeri yas araligindaki katilimeilardan 1 kisi yildiz anason cevabi vererek
dogru tahminde bulunduklar goriilmektedir. Tadimdan oOnce caligma hakkinda egitim verilen
katilimeilardan 6 kisi, egitim verilmeyen katilimcilardan 4 kisi yildiz anason cevabini vererek dogru
tahminde bulunduklar1 goriilmektedir. Lisans egitimi olan katilimcilardan 5 kisi, yiiksek lisans egitimi
alan katilmcilardan 5 kisi yildiz anason cevabi vererek dogru tahminde bulunduklar1 goriilmektedir.
Tath su baliginin tiketim sikligi baktigimizda hemen hemen her gilin tiikketen katilimel
bulunmamaktadir. Haftada bir kez tath su balig: tiikketen katilimcilardan 1 kisi, ayda bir kez tiikketen
katilimcilardan 8 kisi, hemen hemen hig tiiketmeyen katilimcilardan 1 kisi y1ldiz anason cevabi vererek
dogru tahminde bulunduklar goriilmektedir.

K1 Kodlu Uriiniin Duyusal Analiz Verileri

Katilimcilar tarafindan K1 kodlu iiriiniin tadimi1 tamamlandiktan sonra bu baligin lezzet, tekstiir, koku,
goriinlis ve genel begeni kriterleri ile duyusal 6zellikleri degerlendirilmistir. Elde edilen verilerin
ortalamasi alinmis ve sonuclar Tablo 10°da verilmistir.

Tablo 2. K1 Kodlu Uriiniin Duyusal Analiz Sonuglar

K-1 K-1 K-1 K-1 K-1
Lezzet Tekstiir Koku Goriiniis Genel Begeni
N Valid 20 20 20 20 20
Mean 2,75 3,30 2,80 3,60 2,75
Std. Deviation 1,251 1,031 1,105 1,046 1,070

Tablo 10’da K1 kodlu tiriintin duyusal analiz bulgularina baktigimizda; lezzet kriterinin 2,75 oraninda
begenildigi goriilmektedir. Tekstiir (yap1) kriterinin 3,30 oraninda begenildigi goriilmektedir. Koku
kriterine baktigimizda 2,80 oraninda begenildigi goriilmektedir. Goriiniis kriterine baktigimizda 3,60
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oraninda begenildigi goriilmektedir. Genel begeni kriterine baktigimizda 2,75 oraninda begenildigi
goriilmektedir.

Tablo 3. K2 Kodlu Uriiniin Duyusal Analiz Verileri

K-2 K-2 K-2 K-2 K-2
Lezzet Tekstiir Koku Goriiniis Genel Begeni
N Valid 20 20 20 20 20
Mean 2,55 2,95 2,95 3,35 2,50
Std. Deviation 1,504 1,099 1,317 1,226 1,318

Tablo 11°de K2 kodlu iirliniin duyusal analiz bulgularina baktigimizda; lezzet kriterinin 2,55 oraninda
begenildigi goriilmektedir. Tekstiir (yap1) kriterinin 2,95 oraninda begenildigi goriilmektedir. Koku
kriterine baktigimizda 2,95 oraninda begenildigi goriilmektedir. Goriiniis kriterine baktigimizda 3,35
oraninda begenildigi goriilmektedir. Genel begeni kriterine baktigimizda 2,50 oraninda begenildigi
goriilmektedir.

Tablo 4. K3 Kodlu Uriiniin Duyusal Analiz Verileri

K-3 K-3 K-3 K-3 K-3
Lezzet Tekstiir Koku Goriiniis Genel Begeni
N Valid 20 20 20 20 20
Mean 2,85 3,35 3,15 3,40 2,40
Std. Deviation 1,424 ,988 1,182 ,995 1,046

Tablo 12°de K3 kodlu iiriiniin duyusal analiz bulgularina baktigimizda; lezzet kriterinin 2,85 oraninda
begenildigi gorilmektedir. Tekstiir (yap1) kriterinin 3,35 oraninda begenildigi goriilmektedir. Koku
kriterine baktigimizda 3,15 oraninda begenildigi goriilmektedir. Goriiniis kriterine baktigimizda 3,40
oraninda begenildigi goriilmektedir. Genel begeni kriterine baktigimizda 2,40 oraninda begenildigi
goriilmektedir.

SONUC

Calismaya katilan panelistlerin cinsiyetlere gore dagilimlaria bakildiginda, %55'1 erkek ve %45'i kadin
oldugu tespit edilmistir. Yas dagilimina gore ise %30'u 18-20 yas araliginda, %24-26 yas araliginda olan
panelistlerin oran1 yiiksektir. Ogrenim diizeyine gore incelendiginde, katilimcilarin %60" lisans, %40't
yiiksek lisans 6grencisidir. Katilimeilarin tath su baligi tiiketim sevgisine iliskin genel bir egilim oldugu
goriilmiistiir. Molekiiler gastronomi ile hazirlanan yemeklere yonelik 6n yargilarm ise %50'sinin
tedirgin olmadig1 seklindedir. Baliklarin kokularina ve goriintiilerine gore tiiketim tercihlerine
bakildiginda, %30'unun ¢ekimser oldugu belirlenmistir. Katilimcilarin yerel otlarla ilgili olarak ise genel
olarak bu otlar tiikettikleri goriilmiistiir. Molekiiler gastronomi uygulamalarina yonelik 6n yargilarin
kirildig1 varsayilabilecek sekilde %50'sinin 6n yargisi olmadigi tespit edilmistir. Katilimeilarin
molekiiler gastronomi tekniklerinin sagliga zararli olduguna dair 6n yargilart olmadigi belirlenmistir.
Ayrica, katilmcilarin kiireleme tekniginde kullanilan hammaddelerin dogal kaynakli oldugunu
diistindiikleri goriilmiistiir. Bu sonuglar, katilimcilarin tath su baliklarina, yerel otlara ve molekiiler
gastronomiye yonelik tutumlarini yansitmaktadir. Aragtirmaya katilan panelistlerin genel olarak pozitif
bir tutum sergiledigi ve molekiiler gastronomiye iliskin 6n yargilarinin azaldig1 sonucuna varilabilir. Bu
bulgular, ¢alismanin katilimcilarin degerlendirmeleri ve tutumlar1 hakkindaki giivenilirligini ve
sonuglarin objektif bir sekilde degerlendirilmesini desteklemektedir.

Tablo 5. Uriinlerin hangi baharatla tiitsiilendiginin dogru tespiti

Uriinlerin hangi baharatla tiitsiilendiginin dogru tespiti
Uriin kodu K1 K2 K3
Tiitsiilenen Baharat Kakule Yildiz anason Kadife cicegi
Dogru tahmin Kisi sayisi 20/6 20/10 20/10
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Bu calisma kapsaminda, katilimcilarin kadife baligina yapilan tiitsiileme islemine iligkin
degerlendirmeleri incelenmistir. Genel olarak, katilimcilarin dogru tahminlerde bulunduklar
gozlemlenmistir. Kakule ile tiitsiilenen K1 {irliniinii 20 katilimcinin %30'a dogru tahmin etmistir. Yildiz
anason ile tiitsiilenen K2 {irlinlinii ise 20 katilimcinin %50'si dogru tahmin etmistir. Kadife ¢igegi ile
tiitsiilenen K3 {irtiniinii ise 20 katilimecinin %50'si dogru tahmin etmistir. Bu sonuglar, katilimcilarin tat
bilesenlerini dogru bir sekilde ayurt edebildigini ve tiitsiilleme islemi sonucu ortaya g¢ikan farkl
baharatlarin aromalarin1 tahmin edebildigini gdstermektedir. Bu da katilimeilarin tat duyularinin ve
aroma ay1rt etme yeteneklerinin gelismis oldugunu gosterir. Ayrica, calismada sous-vide pigirme teknigi
ile elde edilen kadife baliginin geleneksel pisirme yontemine gore bazi avantajlari oldugu belirlenmistir.
Sous-vide pisirme tekniginin sabit bir 1s1 ve siirede pisirme sagladigindan renk degisimi ve istenmeyen
sertlik olmadan daha ideal bir pisirme sonucu elde edilmistir. Ancak, bu teknigin maliyetli ve zaman
alict olmasi dezavantaj olarak kabul edilebilir. Bu calisma, molekiiler gastronomiye iliskin literatiire
katk: saglayacak ve gelecekteki benzer galigmalara yol gdsterecektir. Ayni zamanda, yerel iiriinlerin
molekiiler gastronomi uygulamalariyla sentezlenerek hazirlanmasi, yerel iiriinlerin tanmirhigini
artirmast agisindan énemli bir adimdir. Bu ¢alisma, molekiiler gastronomi ile yerel iirlinlerin bir araya
getirilerek farkli lezzetlerin ve yenilik¢i tariflerin olusturulabilecegini gostermektedir. Bu da yerel
mutfaklara farklilik katma potansiyelini tasimaktadir.

Tablo 6. Uriinlerin genel begeni dagilimlari

Uriinlerin Genel Begeni Dagilim
Uriin kodu K1l K2 K3
Mean 2,75 2,50 2,40
Std Deviatation 1,070 1,318 1,046

Uriinlerin genel begeni durumuna bakildig1 zaman K1 kodlu iiriiniin 2,75 oraninda begenildigi, K2 kodlu
iriiniin 2,50 oraninda begenildigi K3 kodlu iir{iniin ise 2,40 oraninda begenildigi belirlenmistir.

TARTISMA

Alpaslan, Pamukcu ve Tannsever (2020) tarafindan yapilan °° Molekiiler Gastronomi Yoresel
Yemeklerde Kullanilabilir mi?’’ adli yaptiklar1 ¢alismada iilkemizde yapilan yoresel lezzetlerin
sirdiiriilmesi igin standart regetelerinin belirlenmesi, yiyecek ve igecek sektoriinde gelisgme gdsteren
molekiiler gastronomi akimlarini takip etmeleri gerektigini ifade etmislerdir (12). Bu ¢alismada ayni
dogrultuda uygulamasi yapilan yerel balik tiirlerinin ayrica yerel otlarin standart recetelerinin
olusturuldugu ve molekiiler gastronomiye ilgisi olan kisilere, seflere ve 6grencilere fikir sunabilecek
uygulamali 6rnekler verilmistir.
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OZET

Agir metallerin ayrisma hizlarinin ¢ok yavas olmasi, su kirliligi tizerindeki etkileri, uzun vadeli
stabiliteleri, biyolojik olarak par¢alanmamalari, biyolojik birikimleri ve besin ag1 ve zincirindeki etkileri
icin biiyiik bir tehdit olusturmaktadir. Gerek bitkilerdeki gerekse suda yasayan canlilarda biyobirikimi
halk sagligi i¢in 6nemli bir tehdit olusturabilir. Coziinmiis metal miktar1 genellikle suyun pH'ina
baghdir. Metalin tirt, ¢Oziiniirliigii ve komplekslesmesi, metallerin toksisitesini etkileyen onemli
faktorlerdir. Maruziyetin bigimleri de metal toksisitesinde rol oynamaktadir Baliklar metalleri
solungaglar, sindirim sistemi ve viicut yiizeyi yoluyla alirlar (Tao ve digerleri, 2001; Kamunde ve
digerleri, 2002). Baliklarda gesitli metal iyonlari oksidatif strese neden olmaktadir. Bu ¢alismanin amaci
balik tiiketimi ile iliskili potansiyel saglik riskleri konusunda farkindaligi artirarak halk saglig:
giivenligini saglamaya katki saglamaktir. Bu amagla ¢aligmada, metallerin baliklar {izerindeki etkileri,
metal konsantrasyonlarinin belirlenmesinde kullanilan analitik yontemler, baliklarin tikketilmesinden
kaynaklanan agir metal kirliliginin ekolojik ¢evredeki tehlikesini 6lgmek i¢in kullanilan parametreler
(biyoaktimiilasyon faktori (BAF), hedeflenen tehlike orani (THQ), tahmini giinliik alim miktar1 (EDI)
ve kanserojen risk (TCR)...vb.) ele alinmistir.

Anahtar Kelimeler: Agir metal, balik tilketimi, BAF.

ABSTRACT

The slow rate of decomposition of heavy metals, their effects on water pollution, long-term stability,
resistance to biological degradation, biological accumulations, and their impacts within the food web
constitute a significant threat. Bioaccumulation in both aquatic organisms and plants poses a notable
threat to public health. The concentration of dissolved metals is typically contingent upon the water's
pH level. The type, solubility, and complexation of metals are critical factors influencing their toxicity.
The forms of exposure also play a role in metal toxicity. Fish uptake metals through their gills, digestive
system, and body surface (Tao et al., 2001; Kamunde et al., 2002). Various metal ions induce oxidative
stress in fish. The aim of this study is to contribute to public health safety by raising awareness about
potential health risks associated with fish consumption. To achieve this goal, the study addresses the
effects of metals on fish, analytical methods employed in determining metal concentrations, and
parameters utilized to assess the ecological hazard of heavy metal pollution resulting from fish
consumption, such as the bioaccumulation factor (BAF), target hazard quotient (THQ), estimated daily
intake (EDI), and carcinogenic risk (TCR), among others.

Key Words: Heavy metal, fish consumption, BAF (Bioaccumulation factor)
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Giris

Hizla artan endiistrilesme, su kaynaklar1 bagta olmak tizere diinyamizi birgok ¢evresel tehlike ile karsi
karsiya birakmaktadir. Su kirliligi, organik, inorganik, radyoaktif ve biyolojik maddelerin su
kaynaklarina karismasi sonucu su kalitesinin degismesi olarak tanimlanabilmektedir. Bu degisim, su
kaynaklarinin kullanimimi kisitlayabilir veya ciddi sorun olusturacak diizeylere ulasabilir (1). Su
kirliliginde aktif rol alan agir metaller, sucul ortamlara cesitli kaynaklardan karisarak canl
organizmalarin yagamini tehdit edebilir (2). Bu metaller, 6zellikle baliklarda biyo-birikim yoluyla besin
zinciri boyunca aktarilarak insanlarin saglhigini da olumsuz etkiledigi diistiniilmektedir (3). Bu nedenle,
agir metal kirliligi konusunda farkindalik olusturulmali ve su kaynaklarimizi korunmasi igin gerekli
onlemler alinmalidir. Bu kapsamda, agir metallerin kaynaklarmin kontrol edilmesi, temiz su
kaynaklarinin korunmasi ve biyo-birikim risklerinin azaltilmasi i¢in tedbirler alinmalidir (4).

Cevremizde 70 farkli metal ve metaloid bulunmaktadir, bunlardan 23" agir metaller veya eser metaller
olarak kabul edilir. Bu grupta yer alan bazi metaller ise giiglii biyolojik toksikler olarak bilinir (5). Agir
metaller, endiistriyel atiklar, tarim kimyasallarindaki kirleticiler, trafik, evsel atiklar vb. gibi dogal ve
insan kaynakli faaliyetler sonucu iiretilir. Bu metallerin ¢evreye uygun bir sekilde islenmeden veya
hi¢bir islem yapilmadan desarj edilmesi, canli organizmalar i¢in ciddi hayati tehlike olusturmaktadir (6)
(Sekil. 1). Ayrica agir metal kirliligi, gelismekte olan iilkelerde, 6zellikle igme suyu, ev suyu ve gida
tiriinleriyle ilgili olarak 6nemli bir saglik riski olusturmaktadir (7).
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Kimyasal Bozunma

Sekil 1. Agir metallerin suya karigmasinin olasi yollar (6).

Agir metaller, biyolojik olarak pargalanamayan, ¢evrede uzun siire kalabilen ve canli dokularinda
birikim yapan bilesiklerdir. Bu 6zellikleri nedeniyle, ¢evre ve insan saghigi icin 6énemli bir tehdit
olusturmaktadir (8). Su ortamlar1, agir metallerin nihai alicisidir. Fizikokimyasal 6zelliklerdeki hafif
degisiklikler, suda yasayan organizmalarin normal fizyolojisini olumsuz etkileyebilir. Bu nedenle, su
kaynaklarinin agir metal kirliliginden korunmasi igin gerekli 6nlemler alinmalidir (9). Agir metaller, su
ekosistemlerini etkilerken, bu etkiyi ya dogrudan canli organizmalar {izerinde toksik etkiler yaratarak
ya da dolayli olarak besin zincirini bozarak gerceklestirirler (10).

133



ICONFOOD'23
INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

Agir Metallerin Biyoakiimiilasyonu ve Baliklarda Birikimi

Agir metallerin biyoakiimiilasyonu ve baliklarin bu metalleri alimi, bir dizi faktore baglidir (Alsop et
al., 2016; Das and Das, 2005; De Boeck et al., 2004). Bu faktorler Sekil 2°de gosterilmistir.

Sekil 2. Baliklarda biyoakiimiilasyonu etkileyen faktorler.

Baligin biiyiikliigiine gore akiimiilasyon degerinin degigmesinin yani sira biiylik balikta agir metal
toksisite degeri de farklidir. Genel olarak biiyilik baliklar, agir metallere kars1 kiigiik baliklardan daha
direnglidir. De Boeck ve ark. (2004) tarafindan yapilan bir ¢alismaya gére 96 saat Cu maruziyetine
birakilan 60 ve 2,6 g gokkusagi alabaliklarinda, sirasiyla Cu LC50 (Deney hayvanlarinin yarisini
oldiirmek igin gerekli konsantrasyon) degeri 10,4 uM ve 0,77 uM’dir (11). Zebra baliklarinda da yapilan
calismalar ayn1 sonucu gostermektedir. Ornegin 3 ve 1,5 cm uzunluklardaki zebra balig1 gruplar1 96 saat
Pb maruziyeti sonrasinda LC50 degeri biiyiik baliklar i¢in 18,62 mg/L ve kiigiik baliklar i¢in 9,7 mg/L
bulunmustur (12). Bu durum baliklar biiyiidiikge agir metallere direncinin arttigin1 gostermistir.

Suyun fizikokimyasal 0Ozelliklerindeki degisiklikler de baliklarda agir metal akiimiilasyonunu
etkileyebilmektedir. Ornegin, Zebra baliklarinin 96 saat siireyle Pb maruziyeti sonrasi sert sularda
yetistirilen baliklarda LC50 degeri 28,62 mg/L bulunurken, yumusak sularda yetistirilen baliklarda
18,62 mg/L bulunmustur. Yapilan baska bir arastirmada ise Zn maruziyetine birakilan sazan baliklarinda
sudaki Ca*? iyon konsantrasyonu 6 kat artirildiginda baliklarin ¢inkoya tolerans seviyesi, yani LC50
degeri 5 kat arttig1 bildirilmistir (13). Yapilan arastirmalar gosteriyor ki sudaki Ca ve Na iyon
konsantrasyonu arttikca, bagka bir deyisle suyun sertligi arttik¢a, baliklarda agir metal toksisitesi
azalmaktadir. Su sicakliginin da metal toksisitesi ile dogrudan iligkisi bulunmaktadir. Ancak bu durum
balik tiiriine gore de degismektedir. Ornegin Salvelinus confluentus su sicakhigindaki artis agir metal
toksisitesini artirirken Oncorhynchus mykiss’de su sicakligindaki artis agir metal toksisitesini azalttigi,
bu durumun su sicakliginin degisimine gore artan veya azalan aktivite diizeyiyle iliskili olabilecegi
bildirilmistir (14).

Metaller baliklarda da diger hayvan tiirlerinde oldugu gibi, metabolik siire¢lerde kullanilmaktadir,
ozellikle de farkli enzimlerin kofaktdrii olarak gérev yapmaktadir. Bununla birlikte bu tiir elementlerin
viicuttaki konsantrasyonu esik degerin iizerine ciktiginda, metabolik faaliyetler iizerinde olumsuz
etkilere neden olabilmektedir. Ayrica esansiyel olmayan agir metaller 6zellikle Pb, Hg, Cd, As, Ni, cok
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diisiik konsantrasyonlarda bile toksisiteye neden olabilmektedir (5). Sonu¢ olarak agir metallerin
konsantrasyonu, maruz kalma siiresi, baligin i¢cinde bulundugu suyun fizikokimyasal &zellikleri, baligin
tiirii ve biiyiikliigii agir metallerin toksisitesi lizerine dogrudan iligkilidir.

Analitik Yontemlerle Metal Konsantrasyonlarinin Belirlenmesi

Cevre ve gida giivenligi alanlarinda metal konsantrasyonlariin hassas bir sekilde belirlenmesi, agir
metallerin gevresel etkilerini ve insan sagligi iizerindeki riskleri degerlendirmek i¢in dnemlidir. Analitik
yontemler, bu amagcla kullanilan giiglii araglardir ve agir metallerin tespitinde ¢esitli teknikler sunar.
Farkli matrislerdeki agir metal icerikleri hakkinda gecerli sonuglar verebilmek amaciyla kantitatif tespit
yontem ve teknikleri gelistirilmektedir (15).

Agir metaller, endiistriyel faaliyetler, madencilik, tarim, ulasim ve enerji iretimi gibi cesitli
kaynaklardan sucul ortamlara ve topraklara sizabilir. Bu metal kirleticiler, sucul ekosistemlere zarar
verebilir ve besin zinciri yoluyla insanlara gecebilir, ciddi saglik sorunlarina yol agabilir. Bu nedenle,
metal konsantrasyonlarinin izlenmesi ve sinir degerlere uygunlugunun kontrol edilmesi son derece
onemlidir (2). Analitik 6lgtimler, gevre yonetiminin ayrilmaz bir pargasi olarak sagladigi katkilar Sekil
3’de verilmistir (Draghici et al., 2011).

Sekil 3. Analitik yontemlerin katkilari.

Agir metallerin tayini sirasinda dncelikle agir metallerin tiir tayini ve o elemente 6zgii metodun se¢ilmesi
onemlidir (16). Agir metallerin konsantrasyonlarini belirlemek i¢in kullanilan analitik yOntemler
arasinda en yaygin olanlar1 sunlardir:

> Atomik Emisyon Spektrometresi (AES): Bu yontem, bir 6rnegin incelenen metalin atomik
diizeyde ayristirtlmasini ve belirli dalga boylarinda yayilan 15181n Sl¢lilmesini igerir. Metal tiirline bagh
olarak farkli dalga boylar1 kullanilabilir.

> Atomik Absorpsiyon Spektrometresi (AAS): Bu yontem, bir 6rnekteki metal iyonlarinin bir
151k kaynagi tarafindan emilmesini 6lger. Metalin konsantrasyonu, emilim miktar ile dogru orantilidir.

> Indiiktif Eslesmis Plazma Kiitle Spektrometresi (ICP-MS): ICP-MS, c¢ok diisiik
konsantrasyonlardaki metalleri tespit etmek i¢in oldukca hassas bir yontemdir. Numuneler, indiiktif
eslesmis plazma i¢inde atomize edilir ve ardindan kiitle spektrometresi kullanilarak analiz edilir.
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> Florometri: Bazi metaller, 6zel floresan reaktifler kullanilarak tespit edilebilir. Bu yontem,
ozellikle ¢inko, kursun ve bakir gibi metallerin analizinde kullanighdir.

Biyolojik drneklerde element tayini i¢in, atomik absorpsiyon spektroskopisi (AAS), PIXE (particle
induced X-ray emission), X-isim1 floresans, endiiktif eglestirilmis plazma-atomik emisyon
spektroskopisi (ICP-AES) veya Indiiktif eslestirilmis plazma-kiitle spektrometresi (ICP-MS)
kullanilmaktadir. ICP-MS in diisiik konsantrasyonlu metallerin analizlerinde kullanilmasinin avantajlari
bulunmaktadir. Oncelikle ICP-MS ppb diizeyinde konsantrasyonlarma inebildigi igin biyolojik
orneklerde siklikla tercih edilmektedir. Ancak giiniimiizde triple quadrupole bir ICP-MS kullanmanin
en biiyiik avantaji, girisimleri en iyi sekilde ortadan kaldirmasidir. Belirli bir numuneyi karakterize
etmek icin bir yontemi segerken hassasiyetin yani sira, diger faktorleri de goz 6niinde bulundurmaliyiz.
(15). Bu analitik yontemler, ¢ok diisiik konsantrasyonlardaki metalleri belirleyebilme yetenekleri
sayesinde c¢evresel izleme ve gida giivenligi acisindan biiyilk dneme sahiptir. Bunun yani sira, bu
teknikler, sucul ekosistemlerin ve topraklarin uzun vadeli izlenmesi i¢in de kritik bir rol oynamaktadir
(17). Sonug¢ olarak, analitik yontemlerle metal konsantrasyonlarmin belirlenmesi, ¢evre ve gida
giivenligi alanlarinda hayati bir 6neme sahiptir. Bu yontemler, agir metallerin etkilerini izlemek, ¢cevreyi
korumak ve insan sagligin1 korumak igin gii¢lii araglar sunar. Bu nedenle, analitik kimya ve bu alandaki
teknolojik gelismeler, cevresel siirdiiriilebilirligi ve toplum sagligin1 desteklemek i¢in vazgegilmezdir.

Saghk Riski Degerlendirmesi icin Kullanilan Parametreler

Sucul ortamlardaki agir metallerin birikimini ve dagilimini incelemeye yonelik bir¢ok arastirma
gerceklestirilmistir (2,15,18,19). Bu c¢alismalar, gevresel kirliligin ve agir metal birikiminin izlenmesi
ve anlasilmasi ayrica saglik riski degerlendirilmesi agisindan biiyiik 6neme sahiptir. Agir metallerin
saglik riski degerlendirmesi, agir metallerin canli sagligina olan potansiyel etkilerini belirlemek icin
kullanilan bir stirectir. Bu siirecte, agir metallerin alim diizeyleri ve potansiyel zararl etkileri tahmin
edilir. Bu siiregte kullanilan baz1 parametreler Sekil 4’de verilmistir;

Tahmini Giunlik
Alim Miktar1 Hedeflenen
(EDD 'l'ehlike Oram

(THQ)

Saghk Riski Degerlendirmesi
icin Kullamlan Parametreler

Sekil 4. Saglik riski degerlendirilmesinde kullanilan parametreler.
Biyoakiimiilasyon Faktorii (BAF), Biyokonsantrasyon Faktorii (BCF)

Biyoakiimiilasyon faktorleri (BAF, L/kg lipid, Esitlik 1) son 25 yildir kalict organik Kirleticiler
(KOK'lar) gibi organik kirleticilerin tiim maruziyet yollarindan alim nedeniyle sudan biyotaya net
artigin1 tanimlamak igin kullanilmaktadir (20). BAF, KOK'larin organizmada birikimini ve ¢evredeki
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su konsantrasyonlari arasindaki iliskiyi degerlendirmek i¢in kullanilir. Daha yiiksek bir BAF degeri, bir
organizmanin ¢evresindeki sudan daha fazla KOK biriktirdigi anlamina gelir (21). Bu tiir faktorler,
biyoakiimiilasyonun =~ ve  organizmalardaki  kirleticilerin ~ yogunlugunun  izlenmesi  ve
degerlendirilmesinde dnemlidir. Hesaplama asagidaki sekilde yapilmaktadir:

BAF=[Organizmada KOKJiipid dogrutamas: / [Sudaki KOK]¢szinmis

Biyokonsantrasyon faktorii (BCF), ozellikle laboratuvar deneylerinde kullanilan, biyoakiimiilasyon
stirecinin 6zel bir dl¢iisiidiir. BCF, canli organizmalardaki belirli kimyasallarin ¢cevre kosullarina maruz
kalmasinin dengesini gosterir. Bununla birlikte, biyoakiimiilasyon faktorii (BAF) ve BCF, hesaplanma
yontemleri bakimindan aynidir. Ikisi de ayni denkleme dayanir. Kiiresel kimyasal diizenlemeler,
Stockholm Sozlesmesi dahil olmak {izere, biyoakiimiilasyon potansiyeli yiiksek olan kimyasallari
belirlemek i¢in BCF veya BAF degerini kullanir (22).

Bununla birlikte, BAF ve BCF, organizmanin lipid icerigine bagli olarak degisebilir. Bu nedenle, lipid-
normalize edilmis BAF ve BCF degerleri, farkli organizmalar1 karsilagtirirken, degisken lipid igeriginin
neden oldugu farkliliklar ortadan kaldirarak daha kullanighdir. Yani, bu degerler, organizmanin lipid
igerigi dikkate alindiginda kimyasal birikiminin daha dogru bir sekilde aydinlanmasina yardimei olur.
Bu sayede, biyoakiimiilasyon siirecini daha iyi anlasilabilir ve kimyasal maddelerin ¢evre ve canli
organizmalara etkileri daha hassas bir sekilde degerlendirilebilir.

Hedeflenen Tehlike Oram (THQ)

THQ (Hedeflenen Tehlike Orani), kimyasal kirleticilere uzun siireli maruz kalma sonucu potansiyel
saglik risklerini tahmin etmek i¢in kullanilan bir boyutsuz risk indeksidir. Bu indeks, maruz kalma siiresi
ve siklig1, alman miktar ve viicut agirligi ile dl¢iilen konsantrasyon ile bir kimyasalin oral referans dozu
arasindaki orani temel alir. THQ, bir kimyasalin neden oldugu kanserojen olmayan saglik riskini ifade
eder. Eger THQ degeri 1'in altindaysa, kanserojen olmayan saglik etkileri beklenmez. Yani, maruz
kalma seviyesi o kimyasal igin kabul edilebilir bir sinirin altindadir ve bu maruziyetin insan sagligina
olumsuz etkiler yaratmas1 muhtemel degildir. Ancak eger THQ degeri 1'in {istiindeyse, maruz kalma
seviyesi gilivenli referans sinirdan daha yiiksek oldugunu ve potansiyel bir saglik riski olasiligini
gosterir. Yani, THQ degeri ne kadar yiiksekse, saglik agisindan o kadar endise vericidir. Asagidaki
sekilde hesaplanmaktadir:

)

o EF : Maruz kalma siklig1 (350 giin/y1l)

) ED : Maruz kalma stiresi

) RfD, : PO referans dozu (mg/kg/giin) (Cd = 10 x 10° pg/kg/giin, Hg = 10 — 60 x 10 ug/kg/giin)
o AT, : Non-karsinojeniklere maruz kalma stiresi ortalamasi

Tahmini Giinliik Allm Miktar1 (EDI)

EDI (Tahmini Giinliikk Alim Miktar1), gidalar araciligiyla insanlarin kontaminant maddelere maruz
kalma diizeyini tahmin etmek i¢in kullanilan bir énemli indekstir. Bu indeks, belirli bir kimyasal
maddenin insan sagligina olast etkilerini degerlendirmek i¢in kritik bir éneme sahiptir, ¢iinkii bu
kimyasalin tiiketim yoluyla alinma miktarin1 ve siiresini gosterir. EDI, kimyasal maruziyet seviyesini
ve bu maruziyetin insan saglig1 lizerindeki olasi etkilerini tahmin etmek i¢in kullanilir. Daha yiiksek bir
EDI, potansiyel olarak daha yiiksek bir saglik riskini isaret edebilir. Bu nedenle, EDI, gida giivenligi ve
kimyasal maruziyeti ile ilgili risk degerlendirmelerinde kritik bir ara¢ olarak kullanilir. Asagidaki
sekilde hesaplanmaktadir:

EDI (mg/kg x giin) =— &
o EDI (Tahmini Giinliik Alim Miktart) : Giinliik kabul edilebilir alim miktari

o C : Metal konsantrasyonu
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o Fir : g/glin/kisi cinsinden giinliik balik tiiketim miktar1 (FAO verilerine goére 2019 yilinda diinya
genelinde kisi basi Fir, 56,16 olarak hesaplanmaktadir (23))

. BW : Viicut agirlig1
Sonug¢

Saglikli gidaya olan kiiresel talep hizla artiyor ve iilkemizde de gida ihtiyacini karsilamak i¢in dogal
kaynaklarimizi kullaniyoruz. Bu nedenle siirdiiriilebilir tarim, ulusal kalkinma hedeflerimiz arasinda
oncelik tasiyor. Insan beslenmesinde hayvansal gidalar énemli bir rol oynadigindan balik 6zellikle bu
kategoride gliclii ve erisilebilir bir kaynaktir. Bu ylizden su iiriinleri yetistiriciligi ve avciligi, insanlarin
saglikli beslenmesinde 6nemli bir rol oynar (24). Sucul ekosistemlerde, agir metallerin canlilarda
birikmesi ve toksik etkilere yol agmasi biiyiik bir ¢evresel sorundur. Baliklarda bulunan agir metaller,
insanlar icin ¢esitli saglik riskleri olusturabilmektedir. Bu riskler, baliklarda bulunan agir metalin tiiriine,
miktaria ve tiikketim sikligina bagh olarak degigsmektedir. Ozellikle Cd, Pb, As ve Hg gibi metaller,
diisiik konsantrasyonlarda bile toksik olabilirler. Ote yandan, Cu, Zn, Fe gibi bazi metaller sucul
ekosistemler icin biyolojik olarak dnemlidir, ancak asir1 yiiksek konsantrasyonlarda toksik etkilere
neden olabilirler (25).

Balik tiiketimi, insanlar i¢in degerli bir protein ve omega-3 yag asidi kaynagidir (26). Ancak, bu saglikli
gida kaynagim tiiketirken agir metallerin potansiyel tehlikelerini g6z oniinde bulundurmak 6nemlidir.
Ozellikle ¢ocuklar ve hamile kadinlar gibi hassas gruplar, agir metallerin saglik risklerine daha agiktir.
Agir metallerin baliklarda birikmesi, sucul ekosistemlerdeki c¢evresel kirlilikle yakindan iligkilidir.
Endiistriyel atiklar, maden faaliyetleri ve diger insan kaynakli etkenler sucul ortamlara agir metallerin
girmesine neden olabilir. Bu metaller daha sonra baliklar tarafindan emilir ve viicutlarinda birikir.
Insanlar bu baliklar tiikettiginde, bu agir metaller de insan viicutlarina gegebilir. Ozellikle civa gibi
metaller, sinir sistemi lizerinde toksik etkilere yol agabilir. Yerel balik tiirlerinin ve sucul kaynaklarin
ne kadar kontamine oldugunu izlemek ve giivenli oldugu bilinen kaynaklardan gelen baliklar tiiketmek
daha giivenli bir yaklasim olabilir. Bunlarin yan1 sira konserve balik tiikketiminde, Tiirkiye Beslenme
Rehberinde (2015) 6nerilen miktar olan haftada iki porsiyon baligin konserve seklinde tiiketilmesiyle,
olusacak agir metal maruziyetinin insan sagligi i¢in belirtilen limitleri asmadigi bildirilmektedir (27).

Bilingli tiiketim ve diizenli denetimler, agir metallerin saglik risklerini azaltmaya yardimeci olabilir.
Ancak, sucul ekosistemlerin korunmasi ve kirliligin 6nlenmesi, bu risklerin kokten ¢dziilmesine
yardimei olacak en etkili yoldur. Bu nedenle, g¢evresel koruma cabalart ve siirdiiriilebilir balikg¢ilik
uygulamalari, hem ¢evremizi hem de insan sagligin1 koruma konusunda kritik 6neme sahiptir. Bunun
icin hassas analitik yontemler kullanilarak sucul ortamlarda ve canlilarda rutin olarak metal analizleri
yapilmal1 ve kayit altina alinarak gerekli tedbirler alinmalidir.
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ABSTRACT

Parasitic nematodes (PPNs) have been known to cause failures of many cultivated crops globally. Crop
losses as a result of PPNs in the tropic and sub-tropical countries including Nigeria amounted to
unquantifiable sums over the years. The attacks of PPNs especially the root-knot Nematodes (RKNSs)
are cross-cutting where irrigated and rain-fed crops such as vegetable cereals and indeed many other
crop categories are destroyed. The complexity of chemical control measures and other factors led to
studies on the efficacies of some plant species to control RKNs attacks. To determine the nematicidal
activities of S. occidentalis is on RKNs irrigated tomato in Jahun LGA of Jigawa State, the study was
conducted where leaves extracts of the plants were prepared using ethanol. An experiment was laid out
in a complementary randomized design, where the ethanol plant extracts were applied in vitro study at
the concentrations of 25%, 50%, 75%, and 100% at different time exposures of 24 hours, 48 hours, and
72 hours. The Phytochemicals screening of the plant's extracts revealed the presence of bioactive
compounds such as alkaloids, tannins, Anthraquinones, terpenoids and saponins. The results revealed
that S. occidentalis bioactive compound has a hematicidal effect on roots note nematodes.

Keywords: S. occidentalis, phytochemicals, roots knots nematodes, Tomato

Introductions

Plant parasitic nematodes (PPNs) are microscopic organisms that cause significant damage to most plant
species and are widely spread. The annual global losses due to PPNs are estimated at 14% for most
economically important crops such vegetables, fruits and non edible field crops amounting to over $80
billion annually (Agrios, 2005). In the tropics and subtropics, the crop losses due to nematodes are
14.6% compared to 8.8% in temperate regions (Nicol et al., 2011). Plant parasitic nematodes are small
in size ranging from 300 micrometers to 1000 micrometers, these organism composed of several Genera
so far described and in which ten (10) have been found to be of economic importance in Agriculture
with Meloidogyne spp. (Root-Knot Nematodes (RKNS)) are on top of the list (Jones et al., 2013). The
grouping plant parasitic nematodes are based on the damage they cause to their hosts and scientific
knowledge such as species novelty. Plant parasitic nematodes cause damage by establishing a parasitic
relationship with their host plants there by transforming vascular cells in to giant or multinucleate
feeding from which they exploit nutrients and water (Gheysen and Mitchum, 2011; Hajra et al., 2015).

Plant parasitism is mainly for feeding and survival mechanism and usually manifested in different ways
in plant parasitic nematodes (Luc et al, 2005) There are over 90 characterized species of economic
importance in the Meloidogyne species or group (Lamovsek, et al., 2013) which are the obligate
endoparasites that are capable of infecting nearly every species of higher plants in a wide range of
geographical distribution (Adegbite, 2011; Favery et al., 2016). The estimated global yield losses for
arable crops associated with RKNs are estimated between 5-43% in the tropical and subtropical areas
(Surendra, et al., 2014). There are four major Meloidogyne spp. that are common in the tropics, these
are M. incognita, M. javanica, M. arenaria, and M. hapla (occurring in the temperate regions) of which
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M. incognita is the most destructive among the species causing yield losses of up to 16% (Perry et al.,
2009).

The Root Knot Nematode, Meloidogyne incognita is among the most economically important nematode
infecting Tomato. Efforts to protect such crop from RKNs infection are crucial because of the lack of
resistance varieties to most species of Root-Knot Nematode as well as the environmental restrictions on
nematicidal use for controlling plant parasitic nematodes, biological control and other eco-friendly
disease control measures have received greater interest. The potential of plant extracts for the control of
Meloidogyne spp. was undertaken by several researchers (Zawam et al., 2003; Abbas et al., 2009;
Khairy, 2016 and EI Deriny, 2016).

MATERIALS AND METHODS
Sample Collection

The tomato plant showing symptoms of nematode infection growing in Jahun irrigated area was
uprooted put in to sterile polythene bag and transfer to biology laboratory federal university Dutse for
nematode extractions (Kutama et al., 2016)

Collection of plants materials

The leaves S. occidentalis was collected from different places in Jahun local govt. Jigawa State and the
collected samples was shade dry and grinded with the of mutter and pastel and sieve and store at room
temperature inside a polythene bags before tagged and brought to the Biology laboratory of Department
of Biological Sciences Federal University Dutse for extraction and other activities (Kutama et al., 2016).

Preparation of Aqueous Extraction

The aqueous extraction was done by soaking 100g of each single plant powder in one liter of water. The
extraction was carried out at 25 °C with constant stirring overnight (24hours) in dark to allow the auto
influx of plant metabolites to solvent extraction (Moosavi, 2012). The mixtures was filtered using filter
paper (Whatman no.1) to get the stock solution with a concentration of 0.1g/ml equal to 10%(w/v) which
used for the preparation of lower concentrations (Moosavi, 2012).

Phytochemicals examination

Phytochemicals examinations were carried out for all the extracts according to the standard procedure
(Mahadeva Rao et al., 2016). The extracts were dissolved respectively in distilled water. The filtrates
were use for the Phytochemicals examinations.

Tannins: 1ml of the filtrates will be treated with 0.5ml of ferric chloride. A blue-black, green or blue
precipitate indicates the presence of tannins.

Alkaloids: 2ml of chloroform and a few drops of Wagner’s reagent (iodine to potassium iodide) to 1ml
of the filtrate. A reddish brown precipitate indicates the presence of alkaloids.

Phlobatannins: Few drops of 1% of Hydrochloric acid were added to 1ml the filtrate. Reddish brown
precipitate indicates the presence of phlobatannins.

Flavonoids: 2ml of NaOH was added to 2ml of the filtrate. The presence of flavonoids is indicated by
yellow colour which becomes colorless by addition of dilute acid indicates the presence of flavonoids.

Anthraquinones:10ml of chloroform was added to 1ml of the filtrate. A greenish yellow precipitate
indicates the presence of anthraguinone.

Terpenoids: 5ml of the filtrate was mixed with 2ml of chloroform and carefully added 3ml of
concentrated H.SO4 to form a layer. A reddish brown colour at the interface indicates the presence of
terpenoids.

Saponins: Small amount of extract was shaken with little quantity of water. If foam produced persists
for ten minutes, it indicates the presence of saponins.
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Reducing sugar: To 0.5ml of plant extract, 1ml of water and 5-8 drops of Fehling solution wal added
and heated over water bath. Brick red precipitate indicates the presence of reducing sugars (Talukdar et
al., 2010; Kutama et al., 2016).

Glycosides: Exactly 5 ml of dilute suphuric acid was added to 1ml of extract in a test tube and boiled
for 15 minutes, cooled and neutralized with 10% NaOH, and then 1ml of Fehling solution was added.
Glycosides are indicated by a brick red precipitate (Talukdar et al., 2010).

Nematodes Extractions

A 10g weighted roots of tomato was used for extraction of nematodes using modified Baermann funnel
technique as described by Hooper et al., (2005). A mesh was placed on a plastic tray and its bottom and
sides covered with a layer of a strong tissue paper. Ten grams of weighted roots was spread out evenly
over the tissue paper. Clean water was carefully added down the inside edge of the collecting tray until
the roots layer looked wet and left for 24 hours. Nematodes were harvested by pouring the nematode
suspension out of the tray over a beaker with about 20-30 ml water and these are term as nematodes
suspension.

Nematode identification

Nematodes were identified to species level base on the identification on morphological features as
described by Hunt and Handoo, (2009). Identification was based on adult Female nematodes, but in
some occasion second stage juveniles (J2) was also be used.

Assay of Nematicidal Activity

The effectiveness of S. occidentalis aqueous and ethanolic was check for larval mortality. Eggs of root-
knot was placed in distilled water and incubated at temperature 28 + 2°C for 72 hours. A suspension of
freshly hatched juveniles in distilled water was prepared. 1 ml of each plant extract was transfer to Petri
dishes separately; Treatments was be replicate three times Nematodes were considered dead if they did
not move when touch with a fine needle after 24hrs, 48hrs and 72 hours (Abbasi et al., 2008).

RESULT AND DISCUSSIONS
Nematodes isolated from infected tomato

Meloidogyne incognita, Meloidogyne, javanica, and Meloidogyne arenaria are the nematode isolated
from the roots of the infected tomato plant (Solanum lycopersicun) grown in the Jahun irrigated area,
this indicates that irrigated tomatoes grown in Jahun local government are affected by common African
meloidegyne species, the percentage distribution of the above name nematodes species is presented in
Tablel.

Table 1: Isolated nematode and percentage distribution of isolated Nematodes

S/IN  Nematodes No. of appearances Frequency (%)
1 Meloidogyne incognita 75 66.96
2 Meloidogyne javanica 21 18.75
3 Meloidogyne arenaria 16 14.29
Total 112 100

Phytochemicals screenings

Plants constitute various natural products that are important from a medicinal point of view. The
phytochemical analysis is of paramount importance in identifying new sources of therapeutically and
industrially valuable compounds from medicinal plants that have been chemically investigated
(Nandakumar et al. 2017). The screening of phytochemicals and nematicidal activity of aqueous leaf
extracts of S. occidentalis on Root Knot Nematode were carried out, The results obtainedis presented
in table 2. And the result show the present of Tanins, Alkaloids, Anthraquinones, Saponins and
Glycosides.
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Table 4.3: Phytochemicals Analysis of Aqueous Extract of C. procera, D. mespiliformis, and S.

Name of pytocompound S. occidentalis
Tannins ++
Alkaloids ++

Phlobatannins -

Flavonoids -
Anthraquinones +
Terpenoids +++
Saponins ++

Reducing sugar -

Glycosides -

Key -: non; +: low; ++: moderately rich; +++: rich

Phytochemical screening helps to identify the chemical constituents of the plant extracts and is also used
to search for bioactive agents for starting products used in the synthesis of some useful drugs
(Nandakumar et al., 2017). The Phytochemicals analysis and nematicidal activity of leaves of various
plant extracts were carried out by many phytopathologists and nematologists and provided pronounced
results. result by Nandakumar et al. (2017) on Phytochemical Analysis and Nematicidal Activity of
Ethanolic Leaf Extracts of Datura metel, Datura innoxia, and Brugmansia suaveolens on Meloidogyne
incognita and the result of Javeria et al., (2021) on Nematicidal Activity of Different Plants Extracts
Against Root Knot Nematodes and much more research shows positive result i.e. the plant have a
nematicidal effect on identified roots knots nematodes.

The secondary metabolites, Alkaloids of plants were reported to have ovicidal and nematicidal
properties against root-knot nematodes (Adegbite, 20003). Alkaloids play some metabolic role and are
in control of development in a living system. They are also involved in protective function in animals
and are used as medicine especially the steroidal alkaloids (Petti et al., 2009).

Terpenoids are a large class of natural isoprenoids present in higher plants, which exhibit a wide range
of biological activities. Anthraguinones are considered to be one of the most active agents in metastatic
breast cancer. The mechanism of action of tannins is based on their ability to bind proteins thereby
inhibiting cell protein synthesis (Ganapaty et al., 2013).

The nematicidal activity of berried concentrations of aqueous leaf extract of S. occidentalis after
different exposure time of treatment applications was also analyzed and the results were presented in
Table 4. After treatment application, the maximum motility rate was recorded at 100% fellow by 75%,
then 50%, and 25%. At 48hr, more nematodes are kill at 100, 75 and 50 percent concentration and
subsequently at 48 and 72 hour. This indicate that with increase in concentrations and exposure time
will lead to increase in motility rate.

Table 3 Nematicidal activity of extract of s. occidentalis

Nematicidal activity (%)

Concentrations (%) 24hrs 48hr 72hrs

25 2.00 + 1.000°¢ 2.00 + 1.732¢ 2.33 +1.5281
50 5.00 = 1.000°¢ 8.00 +2.000°¢ 13.00 £ 2.000°¢
75 8.00 + 1.732° 13.00 +3.000" 23.00 + 2.646°
100 10.00 £ 3.000? 16.00 +£3.6062 37.00 £6.0002
control 0.00 + 0.000°¢ 0.00 + 0.000°© 0.00 + 0.000°®

Values are expressed as mean + SD of three replicates
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Mean = standard deviations (SD) with the same letter(s) along each column are not statistically
significant at 0.05 levels

The aqueous leaf extracts of S. occidentalis have shown gradual increase of nematicidal activity to the
plant extracts with the increase of concentration and exposure time. The statistical analysis was
performed for the determination of the significance between concentrations of extract (25%, 50% 75%
and 100) and nematicidal activity at different time intervals (24 hrs, 48 hrs and 72hrs).

The significance was calculated by ANOVA using Turkey Test at 5% level of significance (P= 0.05).
Table 4 showed significant difference in nematicidal activity among different concentrations and various
time intervals. So, the nematicidal activity of the present study was concentrations and time dependent
this because the higher concentration of the extract 100% showed maximum nematicidal activity than
lower concentration 25%. Similarly, 72 hrs of exposure time showed maximum nematicidal activity
than 24 hrs of exposure time. The significance was also mentioned in the results as superscript letters.
The table value possess superscript a, which indicates the maximum nematicidal activity than other
values carry alphabetic letters b - e in the superscript.

Similarly, the leaf extract of D. stramonium showed the highest percentage of juvenile mortality 100%
after 72 hrs of exposure time at higher concentration (Chaudhary et al., 2013). These reports are in
agreement with the present study results. Similarly, the leaf extracts of some tested plants A. indica,
Cartha edulis, T. minuta and W. somnifera showed juveniles mortality. In this study, a positive
correlation was found between the juveniles’ mortality and each of the extract concentration and the
exposure time. Extracts of Datura and Brugmansia species were more effective by increasing the
exposure time being the most effective extract. The methanol or hexane leaf extracts of Solenostemma
argel, Aristolochia bracteolate, and Ziziphus spinachristi

And the seeds of Aregimone mexicana, D. stramonium and A. indica showed effective nematicidal
activity (Elbadri et al., 2008).

The nematicidal activities of leaf of D. stramonium, Peganum harmala, D. innoxia, A. mexicana and
Nicotiana glauca against M. incognita was reported (Saeed et al., 2015). The suppressive effect of some
phytochemical compounds on nematodes population has been well documented in several pathosystem
(Chitwood, 2002). Datura species contains rich source of alkaloids like atropine, meteloidine, nicotine,
scopolamine, hyoscyamine, terpenoids and flavonoids which have high rate of nematicidal activity
(Pavela et al., 2004).

Similarly, the Marigold (Tagetes spp.) contains polyacetylenes and polythienyls that proved their

nematicidal activity (Wat et al., 1881). In this study, the secondary metabolites like alkaloids, tanins,
anthroquinone, and sapponins were observed in the leaf of S. occidentalis under aqueous extract and
they may be responsible for the nematicidal effect.
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ABSTRACT

Rheology studies the flow and deformation of substances. For determination of the rheological
properties, force, and deformation are measured as functions of time. As a technique for the physical
characterization of initial components before manufacturing, for intermediate products throughout
production, and for finished foods, Rheological measures have an important role in the food industry in
general. The current study the review aims to investigate the characteristics of liquid foods about their
rheological behavior. The stability of structured fluids is affected by several factors. The liquid phase's
viscosity in dispersions primarily affects the material's flow characteristics. Although there are several
methods for determining the viscosity of liquid foods in the scientific literature, the technique that is
most successfully chosen relies on the particular product and the functional characteristics that need to
be evaluated. Under different types of rheological behavior, liquid foods are categorized and their
characteristics are discussed: thixotropic, pseudoplastic, viscoelastic, Newtonian, and shear thickening
The effect of temperature, ingredients, and structure on the rheological behavior is described in the most
detail as is viable. A fluid's quality can be determined directly by its viscosity. It is essential to quantify
since a change in viscosity can point to a fundamental alteration in the substance being tested.

Keywords: Rheology, liquid food, properties of liquid foods, Viscosity.

Introduction

Food is a complex, structured material with water, proteins, carbohydrates, fats, and fibers, influencing
flow and structural behavior differently from conventional polymeric materials. Foods can be classified
into solids, gels, homogeneous liquids, suspensions, and emulsions (Melito & Daubert, 2011; Rao, 2007)

Rheology is the study of material flow and deformation. Due to the study on synthetic polymers and
their solutions in various solvents, was necessary because of the numerous uses of the polymers (also
known as "plastics") in everyday and industrial applications (Belyakov et al., 1998).

The science of rheology has many applications in the handling, processing, and acceptance of food.
However, foods are complicated materials both physically and rheologically, and they frequently
combine solid and fluid structural components. It is crucial in food systems as it influences flow
properties, perception, and digestion, affecting taste and nutrient release at specific sites during
manufacturing and preparation (Herh et al., 2001; Fischer & Windhab, 2011).

Rheology studies the flow and deformation of substances in transient areas, focusing on the relationship
between stress and deformation. Rheological properties are determined by measuring force and
deformation over time. Fundamental tests account for force magnitude and direction, while empirical
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methods account for complex sample compositions. Empirical tests are valuable if they correlate with a
property, while fundamental tests determine true physical properties (Krokida et al., 2001;Tabilo-
Munizaga & Barbosa-Canovas, 2005).

Texts on the rheology and texture of foodstuffs offer descriptions of the rheological characteristics of
liquid foods. The behavior of fluid foods is determined by shear stress, shear rate, temperature, and
concentration. A fluid's quality can be determined directly by its viscosity. It is important to quantify
since a change in viscosity can point to a fundamental alteration in the substance being tested. Viscosity
is frequently an incredibly sensitive indicator of another attribute, such as crystal concentration and
solids content. This study the review aims to investigate the characteristics of liquid foods about their
rheological behavior (Del Giudice, 2022 ;Tabilo-Munizaga & Barbosa-Canovas, 2005 ;Ahmed et al.,
2016) .

Food rheology

Food rheology is the study of the deformation and flow of food material under specific conditions,
crucial in various food industry sectors. Some of the important uses are as follows:

o Aids in the development of a new product : Aids in the determination of physical characteristics
of fluid and semi-solid foods Assessing the quality of the raw materials to be used for the development
of a specific product, while the quality of the food product is also evaluated at different stages of its
developing process.

o Determining the shelf-life of food products, assessing their sensory properties, and aiding in
understanding the microstructure of food.

o Rheological data aids in designing industrial plants, selecting pumps and pipes, and providing
calculations for extruders, mixers, coaters, and homogenizers in process engineering.

o Advancements in instrumentation enable food rheologists to accurately evaluate food's
microstructure and fluidity, using controlled stress/strain rheometers, optimal Fourier transformation
rheometry, and thixotropy for time measurement.

o Understanding food microstructure is crucial for the development of food products in academia
and the food industry.

Types of Fluid Flow Behavior

Rheology is the study of how fluids behave and flow, and usually, viscous fluids can be classified as
either Newtonian or non-Newtonian fluids based on their rheological (viscous) characteristics
(Rheology, 2023 ;Tabilo-Munizaga & Barbosa-Canovas, 2005; Del Giudice, 2020).

Most low-molecular-weight substances, including molten metals, solutions of low-molecular-weight
inorganic salts, organic and inorganic liquids, salts, gases, and solutions of low-molecular-weight
inorganic salts, exhibit Newtonian flow characteristics, meaning that the shear stress in simple shear is
proportional to the rate of shear at constant temperature and pressure and the dynamic viscosity, a well-
known proportionality constant. Newtonian fluids are classically known as fluids (RAO, 1977;
Ushikubo & Cunha, 2014).

Non-Newtonian liquids can be classified as time-independent or time-dependent. Time-independent
fluids have viscosity dependent on shear stress or rate, while time-dependent fluids have viscosity
dependent on shear rate. There are three main types (see Fig. 1): Pseudo-plastic shear thinning material
decreases viscosity with increased shear rate, returning to initial viscosity. Dilatant fluid increases
viscosity and shear rate, while plastic behaves as a solid under static conditions, requiring a "yield value"
force. Thixotropic and rheopectic non-Newtonian fluids have irregular viscosity measurements (Pal,
1999 ; Nadirah et al., 2014).

Thixotropic and rheopectic non-Newtonian fluids have different resistances to flow, with thixotropy
affecting viscosity measurement due to irregular time factors and previous agitation. Thixotropic fluid
decreases viscosity over time due to constant shearing (Bruserud et al., 2018).
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Figure 1. Non-Newtonian liquids (Chhabra, 2010)
Factors affecting the stability of fluids

A fluid's quality can be determined directly by its viscosity. It is important to quantify since a change in
viscosity can point to a fundamental alteration in the substance being tested. Viscosity is frequently an
incredibly sensitive indicator of other characteristics such as solid content and crystal concentration
(Mukrimaa et al., 2016 ; Stanley & Taylor, 1993). Viscosity affects the fluid performance, quality, and
texture of food products during processing and appearance. It is correlated with molecule distribution
and composition, which in turn relate to the material's properties. It is feasible to quantify changes in
flowing compositions concerning time by calculating viscosity (Jethra, 1994; Salas-Bringas et al., 2007)
. One can modify the composition of the flowing media to attain the best flow and product qualities by
keeping track of changes over time. Viscosity measures a fluid's internal resistance to flow and friction,
with ideal or in viscid fluids lacking shear stress resistance. Many factors affect the viscosity properties,
such as variety, ripeness, processing methods, composition, temperature, time, analytical assumptions,
instrumental techniques, and analytical methods (Pu et al., 2021 ; Jang et al., 2020).

Viscosity measurement and control are crucial in the process industry, but selecting the right technique
remains challenging due to its fundamental influence on fluid flow efficiency. An important instrument
in food rheological investigations is the viscometer, which assesses the rheological characteristics of
fluids by the resistance to flow under a known force or the created stress by a certain amount of flow
(Schurz, 1967 ; Wang et al., 2019).

Coaxial Rotational Viscometers

Coaxial rotational viscometers, also known as concentric cylinders or Couette viscometers, measure
viscosity by placing a circular bob inside a test fluid cup. They measure fluid drag using a torque sensor,
allowing continuous measurements under specific conditions and studying time-dependent effects. By
changing the shear rate or stress, viscosity measurements can be obtained over different shearing
conditions. It can be used for both Newtonian and non-Newtonian foods. This is the most common type
of viscometer that is used in the food industry (Abbas et al., 2010 ; Ayel et al., 2003).
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Figure 2. Coaxial rotational viscometer (Abbas et al., 2010)
Capillary Flow Viscometers

Most capillary flow viscometers take the shape of a U-tube. These viscometers are ideal for low-
viscosity fluids and are relatively straightforward and affordable. Capillary viscometers come in a
variety of designs. Fig. 3 shows a capillary viscometer with a common design . Measure the time for a
standard fluid volume to pass through capillary tubing using glass capillary viscometers. Driving
pressure is typically generated by gravity or compressed air. These high-accuracy, easy-to-operate, and
low-cost instruments are commonly used for low- to medium-viscosity Newtonian fluids. Capillary
viscometers measure viscosity by filling them with test fluid and immersing them in a constant
temperature bath until equilibrium is reached, ensuring laminar flow and calibrated with Newtonian oils
(Kestin et al., 1973).

"

S

Figure 3. Cannon-Fenske capillary flow viscometer (Abbas et al., 2010).
Tube Viscometers

It may be said that this is a wide-bore capillary viscometer with the capacity to handle suspensions
specifically. It is made out of a horizontal, uniformly sized tube with a cross-sectional area that is
typically 0.5 m long but might be even longer. Typically, the internal diameter falls between 6 and 30
mm. To track the pressure drop across a specific pipe length, two pressure transducers are fastened to
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the pipe. The tube's entrance is kept at a constant pressure to enable laminar flow and the measurement
of the volumetric flow rate (Fig. 4).

Tube viscometry is a method used to measure the rheological behavior of products post-thermal
treatment, but it requires large amounts of material and doesn't allow continuous measurement during
phase changes (Abulencia & Theodore, 2010; Yusibani et al., 2011; Kim et al., 2002).
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Figure 4. Tube viscometer (Abbas et al., 2010)
Falling-Ball Viscometers

This viscometer measures the time a ball falls through a liquid under gravity, calculating limiting
velocity when acceleration compensates for fluid friction. It's useful for Newtonian fluids but limited
for non-Newtonian fluids. This method is useful for falling ball viscometers in laboratories, where the
ball's diameter is smaller than the tube's diameter. A large graduated glass cylinder is filled with test
fluid, and a steel ball is dropped, timed with a stopwatch. Steel ball bearings with controlled diameters
can be obtained from engineering supply houses. The larger the ball, the faster it falls. The slower a ball
falls, the lower its density, and it is possible to obtain balls made of different materials besides steel
(Gottlieb Moshe Gottlieb, 1979 ; Calvignac et al., 2010) .

Paddle Viscometers

A shaft with two or more paddles attached to it is rotated at one or more speeds while a viscometer of
this kind measures the torque resistance. They might have flag-like characteristics or star-like
geometries. Because the rotating paddles mix and stir the product, they are frequently referred to as
mixer viscometers. They are especially helpful for food suspensions that contain settling particles due
to the stirring action (Castell-Perez et al., 1991).

Importance of Rheology in Food Product Design

Food rheology is the study of the behavior of liquid food, focusing on its microstructure's impact on the
quantitative and qualitative attributes of the food product. Microstructure, influenced by
physicochemical associations and inter/intra-molecular bonds between complex food ingredients,
typically affects the flow characteristics of the material. Viscosity and elasticity in food components
influence heat and mass transfer during heating, pumping, and mixing, ensuring proper processing of
liquid components.

Applications of some food rheology

= Fruits and vegetables : To evaluate crop variety, predict storage and ripening periods, and
stages of harvesting and maturing, and measure variation, providing insights into growing practices and
harvesting methods.

= Dairy products : To evaluate the effect of ingredients i.e. creaming in fat-free dairy products,
fat mimic products by using micro-fluidization of whey protein concentrate, desired quality of
mozzarella.

. Chocolate: Chocolate is a multi-phase system with cocoa butter, milk fat, sugar, and other
ingredients, often incorporating active surface components like emulsifiers to modify interactions.
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Chocolate rheological properties are affected by both formulation (i.e. fat content, particle size
distribution, moisture content, emulsifiers) and processing conditions (mainly process time and
temperature).The flow behavior of food significantly influences production and consumer acceptance,
with the yield point affecting chocolate's leveling and melting in the mouth and hands (Afoakwa et al.,
2007 ; Baldino et al., 2010).

. Ice cream

Ice cream is a dairy emulsion with a frozen matrix, air bubbles, fat globules, ice crystals, and an unfrozen
serum phase, enriched with protein/emulsifier layers (Goff et al., 1995). Ice cream's rheological behavior
is temperature-dependent, requiring low rigidity at low temperatures for good scoopability and creamy
texture at higher temperatures. A slow melting phase is preferred for consumer comfort. Parallel plate
measuring is recommended due to extended crystal structures (Sharma et al., 2017).

" !\"\'.\’,k"’b'?"l'll
',‘“, ‘, ’/ /) /) i

. Jams and jellies: helps with the selection of blending ingredients, particularly pectin, which is
influenced by the quality of jelling and the integrity of the gel structure. Tomato paste, spreads,
puddings, gels, jams, jellies, etc.)

= Starch: Starch, a polymer, follows polymer science principles, but its properties are influenced
by the complex architecture of native starch granules. Thermal processing of starch in the presence of
water leads to systems that are colloidal in nature, and exhibit a diverse range of rheological properties
varying from simple viscous fluids to highly elastic gels. This diversity is one key reason for the
widespread technological utility of starch.Viscosity curves vary based on starch type (Mukrimaa et al.,
2016). At 35°C, starch is not soluble in water, so measuring geometry maintains suspension. Heating
increases granule swelling, reaching maximum viscosity at specific temperatures , Cooling increases
viscosity due to gelatinization.

153



ICONFOOD'23

INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

= Snack foods To evaluate dough formulas, solid content measurements, textural properties,
packaging materials, and shelf-life predictions for snack foods, focusing on extrusion, solids content,
and product history.

Conclusions

The rheological properties of materials, including food, are determined by their flow and deformation,
influenced by various components and process conditions, with viscosity being a key parameter.
Rheological measurements are crucial for improving food quality and uniformity. However, selecting
the right test depends on the food type, application, and available instrumentation. Temperature, sample
homogeneity, physical changes, turbulence, and device are the most important parameters impacting the
accuracy of viscosity data, as no single test can provide all the necessary information.
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ABSTRACT

In this study, a fruit bar with persimmon added was produced as an alternative to the bars on the market
for gluten-free, raw and vegan consumers. For this purpose, bar sample produced with 100% fresh date
palm (Phoenix dactylifera) was compared with bar samples containing 50% and 75% persimmon
(Diospyros kaki L.). Some chemical properties, color and shape properties and sensory qualities of the
samples created in the study were examined. While persimmon substitution made a statistical difference
only in moisture and ash content, it did not make a significant difference in protein, fat, carbohydrate
and energy values. With the addition of persimmon, moisture values increased, while ash values
decreased. On the other hand, L*, a* and b* values decreased with the addition of 75% persimmon, but
this difference did not create a statistically significant difference in b* values. L* and a* values were
measured as 29.61, 27.23, 23.94 and 8.17, 5.67, 4.42 for samples with 0, 50 and 75% persimmon
addition, respectively. The width, length and thickness measurements of the samples with the same
weight were obtained close to each other. In terms of sensory taste, while the sample with 50%
persimmon added got the highest score, the bar sample with 75% persimmon added got the lowest score
in the texture assessment. When examined in terms of general appreciation, it was concluded that 50%
persimmon addition could be used.

Key words: Bar, persimmon, raw food, gluten, vegan

Introduction

Vegan nutrition; plants and plant-derived foods are consumed predominantly; It is a diet in which animal
foods such as chicken, eggs, red meat, fish and seafood are either not consumed at all or consumed
limitedly. Vegan nutrition is considered a lifestyle and philosophy of life. Individuals who follow this
nutrition style need protein to meet their daily nutritional needs in a balanced and healthy way, and they
meet their protein needs from oilseeds and grains other than animal sources in accordance with their
own nutrition.

Although raw food, defined as the uncooked version of vegan nutrition, was initially seen as part of
vegan nutrition, it later became a separate form of nutrition from vegan nutrition. Although the foods
consumed in these different nutrition styles are similar to each other, the way the foods are consumed
distinguishes these two nutrition styles. In this diet, there are vegetables, fruits, grains, sprouts, oilseeds,
and these foods are consumed in their natural form up to 95% and are not subjected to any thermal or
chemical application (heat treatment can be applied up to 46 °C). It can be defined as unrefined foods
which grown with the help of fertilizers. Raw nutrition is also considered as a return to the basics, as it
is a kind of nutrition that the first people followed before they discovered fire. It is a nutrition style that
has survived to the present day, since the idea that individuals could be protected from diseases by
consuming only uncooked foods in the 19th century (Ugan, 2021; Okur & Madenci, 2019). In choosing
the raw nutrition trend; It is stated that there are reasons such as the desire to live healthier, protection
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against diseases, living a quality and long life, religious and ethnic beliefs, financial means, protecting
the universe, preventing climate crises, animal welfare and some ethical rules (Okur & Madenci, 2019;
Aktas & Algan Ozkok, 2018).

On the other hand, the only way to treat the disease known as celiac disease, which occurs due to gluten
sensitivity in people who are sensitive to the gluten protein found in some grains such as wheat, barley
and rye, is to avoid gluten-containing products in their diet throughout their lives. The increase in the
number of celiac patients has increased the consumption trend towards gluten-free products in the
market (Turkut, 2015).

Some product types available for celiac patients in the gluten-free product market in our country can be
listed as flour, bread, pasta, biscuits, cookies, cakes, crackers, wafers, soup, chocolate, breakfast cereals
and pastry products (Yesil, 2021). Gluten-free products have less nutritional value because of they are
refined. For this reason, dietary fiber intake in the diets of celiac patients is low and the amount of
nutrients such as vitamin B, calcium, vitamin D, iron, zinc and magnesium is low (Ozugur & Hayta,
2011).

The act of snacking; It includes the dietary intake of foods that are consumed quickly in a limited time,
give the person a feeling of satiety, and have high or low nutritional value compared to other types.
Snacks are products with high energy content consumed for nutrition, socialization or pleasure purposes
other than basic meals. This category includes snacks or quick main meal snacks, treats at various events
or foods consumed unknowingly, etc. Modified products in this group are generally consumed by
individuals with a high level of education and awareness about healthy nutrition and functional foods.
In this sense, fruit bars, which are a concentrated product, have become frequently preferred products
because they are rich in vitamins, minerals and fiber and contain dried fruits and nuts, which are sources
of fat. Fruit bars, which are both delicious and have a long shelf life, stand out compared to other snacks
in terms of functional features. Fruit bars, both classical and functional, are gradually increasing their
market share with new product development efforts (Saygi et al., 2022).

In the world and in our country, interest in fruits rich in anthocyanins with high antioxidant capacity,
which are of great importance for human health, and the products produced from these fruits is
increasing day by day. Persimmon (Diospyros kaki L.) is an orange-colored and shiny-skinned fruit
from the ebony family (Ebenaceae) and has recently become the focus of attention due to its unique
taste and structure and being rich in antioxidants and phenolic compounds. The main producing
countries are China, Republic of Korea, Spain, Japan, Brazil, Azerbaijan, Uzbekistan and Ttaly (Akgay,
2020; Kaya et al., 2016). The bitter taste perceived due to the tannins in the structure of the persimmon
decreases with ripening, and the fruits whose astringency has been removed can be consumed fresh or
dried. At the same time, those that are not suitable for fresh consumption are used in the food industry
to make puree, sauce, chewing gum, marmalade, cream, ice cream, nectar and jelly by providing
adequate freezing and storage conditions (Akgay, 2020). Studies have shown that persimmon has a
healing effect against anemia, a cholesterol-reducing effect, a strengthening effect on the immune
system, an accelerating effect on the digestive system and helps prevent cancer (Ak¢ay, 2020; Kaya et
al., 2015). Due to its beneficial effects on health, persimmon creates an ongoing increase in demand
among consumers who are sensitive about their personal health, and is called the fruit of the future in
countries with high levels of development where natural nutrition is important (Ak¢ay, 2020).

In this study, it was aimed to produce bars with persimmon added, which contain natural materials
instead of processed sugars and have high fiber content and nutritional value, for consumers who eat
gluten-free, raw and vegan, as an alternative to fresh date bars on the market. For this purpose, instead
of animal-derived additives, plant-derived psyllium husk powder and carob flour were used as
thickening and flavoring agents, and oilseeds and fruits were added completely raw or dried at a
maximum of 46 degrees.

Material and method

The materials used in the formulation of the bar samples to be produced for the study; persimmon, fresh
dates, raw hazelnuts, raw almonds, raw cashews, raw pumpkin seeds, dried aronia, dried apricots, dried
raspberries, raisins, carob flour and psyllium husk powder (Table 1) were obtained from local producers
and markets in Karaman. First of all, for each bar sample, raw hazelnuts and raw almonds were soaked

158



ICONFOOD'23
INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

in hot water for 15 minutes, then their shells were peeled and left to dry at room conditions for at least
half an hour. Cashews and pumpkin seeds were added to the dried hazelnuts and almonds and they were
ground together in a small-scale grinder (Bosch, MKM®600). Afterwards, the dried fruits were ground
and made ready for use. Persimmons and fresh dates were also separated from their shells and crushed
until they reached a paste consistency. For different bar samples, the ingredients in the amounts specified
in Table 1 were mixed and kneaded and shaped into equal weights (44 g). Afterwards, it was kept at
refrigerator temperature for 24 hours to form the bar structure. In preliminary trials, it was decided that
the addition rate of 25% PB (persimmon added bar) could be exceeded, but since there was difficulty in
creating the product texture with 100% PB, because of this 50 and 75% rates could be used. Carob flour
and psyllium husk powder were added in different amounts to create the structure.

Table 1. Materials and quantities used in the production of different bar samples

Bar Samples

Materials 0% PB” 50% PB” 75% PB”
Persimmon - 50 gr 7549
Fresh date 100 g 509 259
Hazelnut 40¢g 40g 40¢
Almond 40 ¢ 40 g 409
Cashew 16 g 169 16 g
Pumpkin seed 16 g 16 g 16 g
Dried aronia 16 g 16 g 16 g
Dried apricots 16 g 16 g 16 g
Dried raspberries 16 g 169 16 g
Raisins 16 9 169 169
Carob flour 59 159 309
Psyllium husk powder | 0.5g lg 39

PB": Persimmon added bar
Analysis
Physical analysis

Color characteristics of the samples; “L*” [(0) black, (100) white], “a*” [(+) red, (-) green] and “b*”
[(+) yellow, (-) blue] values, were determined using Minolta CR-400 (Konica Minolta Sensing, Inc.,
Osaka, Japan). Also, the width, length and thickness of the bar samples were measured with the help of
a caliper with a precision of 0.001 mm.

Chemical analysis

The moisture content of the bar samples was determined using the 2-hour drying norm (AACC 44-19)
at 135 °C. The ash amount of bar samples was determined using the AACC (08-01) method. The samples
were burned in a muffle furnace at 550 °C until light gray ash was obtained. Protein determination of
the samples was carried out according to the AACC (46-12) method. It was done by the Kjeldahl method
and a multiplication factor of 6.25 was used in the calculation. AACC (30-25) method was used for fat
determination. Bar samples were extracted with hexane using a soxhelet device and then removed with
solvent. The residue was dried until it reached a steady weight and was weighed, and the result was
reported as a percentage (AACC, 1990).

The carbohydrate amounts of the samples were determined by subtracting the sum of the moisture (%),
fat (%), protein (%), ash (%) amounts of the samples from 100. The energy value was obtained by
multiplying the carbohydrate and protein values obtained as a result of chemical analysis by 4, fat by 9,
and sum of the resulting values (Schakel et al., 1997).
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Sensory analysis

Sensory analysis of the samples (color, odour, taste, texture, chewiness, astringency and general
acceptability) were evaluated by 7 panelists (23-52 years old). Sensory qualities were evaluated using a
scale of 1 to 5 (1: very bad, 2: bad, 3: fair, 4: good, 5: very good).

Statistical analysis

The results obtained are given as mean + standard deviation. SPSS statistics program, version 22 (IBM
SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp.) was used to evaluate the data
statistically. The variation sources were compared with the Duncan multiple comparison test (p<0.05).

Results
Physical analysis

Table 2 displayed the average measurement values of the color values of the bar samples. The L* value,
which is the brightness/darkness value, decreased with the addition of persimmon. While the L* value
was 29.61 in the bar sample produced with 100% fresh dates without persimmon addition, this value
was 27.23 in the sample with 50% persimmon addition and 23.94 in the sample with 75% persimmon
addition. However, statistically the L* value of the sample with 75% persimmon addition was found to
be different from the others. The a* value indicating redness/greenness showed a significant decrease
with persimmon substitution, and the a* values of the samples with 0, 50 and 75% persimmon
substitution were 8.17, 5.67 and 4.42, respectively. Although the b* values, which are indicators of
yellowness/blueness of the samples, decreased with persimmon substitution, as in both the L* value and
a* values, no statistically significant difference was observed between the b* values. The b* values of
the samples with 0, 50 and 75% persimmon substitution were 5.91, 4.34 and 3.41, respectively.

Table 3 showed the average measurement values of the shape properties of the bar samples. The width,
length and thickness of bar samples containing different materials were measured and similar results
were obtained. Width, length and thickness values are 31.08/100.58/13.28 mm, 30.87/101.03/13.33 mm
and 31.88/100.93/13.99 mm, respectively, for samples with 0, 50 and 75% persimmon addition.

Table 2. Color properties of bar samples

L* a* b*
%0 PB 29.61+1.342 8.17+0.87° 5.91+1.20°
%50 PB 27.23+0.112 5.67+0.76%® 4.34+0.432
%75 PB 23.94+0.03° 4.42+0.11° 3.41+0.232

PB": Persimmon added bar
Mean values displayed with different letters in a column are significantly different (p<0.05).

Table 3. Size properties of bar samples

Width (mm) Length (mm) Thickness (mm)
%0 PB 31.08+1.80° 100.58+0.99% 13.28+0.49°
%50 PB 30.87+1.172 101.03+£2.42% 13.33+0.66°
%75 PB 31.88+0.59° 100.93+0.19% 13.99+0.212

PB": Persimmon added bar
Mean values displayed with different letters in a column are significantly different (p<0.05).
Chemical analysis

Table 4 showed the chemical properties of the bar samples. The moisture content of bar samples was in
the range of 26.07-31.25%. Persimmon addition increased the moisture content, but when 50 and 75%
persimmon addition rates were compared, there was no statistically significant difference in moisture
values. When the ash content was examined, contrary to the increase in moisture values, a decrease was
observed with the addition of persimmon, and while the highest ash content was seen in the sample
without persimmon addition with 2.60%, the lowest ash content was obtained from the sample with 75%
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persimmon addition with 1.78%. When protein values were examined, similar results were obtained and
the addition of persimmon did not create a statistically significant difference on protein amounts. While
the protein amount was 7.86% in the sample without persimmon addition, it was recorded as 8.15 and
8.08% in the sample with 50 and 75% persimmon addition. On the other hand, the fat content showed a
tendency to decrease from 17.53% to 14.17% with the addition of persimmon to the formulation, but
this difference was not found to be significant in the statistical analysis. The carbohydrate and energy
values calculated based on the expressed values were examined and the carbohydrate values for the
samples with 0, 50 and 75% persimmon addition were determined as 45.95, 43.58, 43.93%, respectively,
and there was no statistically significant difference between these values. Although the energy values
of the bar samples decreased slightly with the addition of persimmon, no statistically significant
difference was detected between them. While the energy values were 372.99 kcal in the sample without
persimmon addition, it was calculated as 353.35 and 338.75 kcal in the sample with 50 and 75%
persimmon addition, respectively.

Table 4. Chemical composition of bar samples

Moisture Ash Protein Fat Carbohydrate  Energy
(%) (%) (%) (%) (%) (kcal)

%0 PB 26.07£0.94>  2.60+0.112 7.96+£0.44%  17.53+£1.88%  45.95+0.39? 372.99+13.52
%50 PB  29.7440.56%  2.15+0.25% 8.1540.24*  16.18+0.53*  43.58+1.10? 353.35+0.612
%75PB  31.25+1.05° 1.78+0.19° 8.08+0.08%  14.17+0.632  43.93+0.16° 338.7546.60?

PB": Persimmon added bar
Mean values displayed with different letters in a column are significantly different (p<0.05).
Sensory evaluation

Figure 1 displayed the evaluation of the sensory properties of bar samples in terms of color, odour, taste,
texture, chewiness, astringency and general acceptability. The addition of persimmon darkened the color
of the bar samples and reduced the liking. The lowest color values were taken from samples with 75%
persimmon addition. In the odour evaluation, similar results were obtained and there was no statistically
significant difference between the odour scores. In the taste evaluation, the most liked bar sample was
the sample with 50% persimmon added, and the bar sample without persimmon added received more
likes than the sample with 75% persimmon added.

In terms of texture, the appreciation decreased as the persimmon addition rate increased. While the bar
sample without persimmon addition received the highest texture score, the bar sample with 75%
persimmon addition received the lowest score. Although chewiness values slightly decreased due to
persimmon addition, similar to texture scoring, persimmon addition did not create a statistically
significant difference in these values. When the samples were compared in terms of astringency, it was
determined that the addition of persimmon increased the astringency and the lowest astringency scores
were obtained with samples without persimmon addition. In the general acceptability evaluation, it was
observed that the 75% persimmon addition rate created a statistically significant difference and was
scored lower than the samples without persimmon addition. 50% persimmon addition level could be
used.
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Sensory properties
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Figure 1. Sensory evaluation of different bar samples
Discussion and conclusions

The produced bar samples have shown physical, chemical and sensory properties close to the existing
bar samples on the market and they were compared with studies on some bar product groups in the
literature. It was thought that the high amount of water contained in persimmon compared to fresh dates
and its interaction with other added ingredients were important for the general decrease in L* and a*
color values. Baltacioglu et al. (2020) used wheat flour in cake production by replacing it with
persimmon (Diospyros kaki L.) powder at the rates of 10%, 20%, 30% and they reported that the L*
value of the cakes decreased by 30% in the crust and 33% in the crumb, resulting in a darker colored
product. Examining the bar samples in terms of shape allowed us to interpret the density and therefore
the homogeneity of the samples. Karakas and Tontul (2021) and Eyiz et al. (2020) produced fruit and
cereal bars in 3x3x6 cm size in their study. When the results were examined from chemical perspective,
the high water content of persimmon was reflected in the moisture content results of the samples. It is
thought that the decrease in ash and fat contents may be related to the high water content of persimmon,
but while the change in ash content was statistically significant, the change in fat content was not
statistically significant. On the other hand, no statistically significant change was observed in protein
content.

Figure 2. Bar samples (from left to right; 0% PB, 50% PB, 75% PB)

Carbohydrate and energy values of the samples also showed very similar results. Karakas (2021)
reported that the moisture content of fruit bars stored at 25°C varied between 12.86-18.87%. Baltacioglu
et al. (2020) did not detect a statistically significant difference when they examined the ash content of
cakes with persimmon powder added. Karaagaoglu et al. (1993) reported that bars had the highest
consumption rate (42.7%) among all products on the market and in their study they examined 11
different bar samples. They expressed the average carbohydrate and energy values in the samples
examined as 59.8% and 528 kcal, respectively. The high moisture content of persimmon made the
formation of bar structure difficult and this affected some results in sensory evaluation. For example, in
terms of texture evaluation, the appreciation decreased with the increase in the persimmon addition rate.
In addition, for product formation, the amount of carob flour was increased with the increasing
persimmon ratio caused an increase in the score in the astringency evaluation. When examined in terms
of general acceptability, it was concluded that 50% persimmon addition was usable.
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OZET

Bitki temelli beslenme, sagligin korunmasi ve gelistirilmesinin yani sira stirdiiriilebilir diyetlere gegcis
i¢in son yillarda daha fazla tercih edilir hale gelmistir. Ozellikle vejetaryen ve vegan beslenmenin
popiilerlesmesi ile birlikte tiiketiciler tarafindan yenilikgi, siirdiiriilebilir ve temiz etiketli olan gidalara
olan talep artmaktadir. Mayonez, bitkisel yag, yumurta sarisi, sirke veya limon suyu, diger tatlandirict
ve baharatlarin karigimiyla hazirlanan ve tiim diinyada siklikla kullanilan yar1 kati bir sostur. Yapisal
acidan bir koloidal sistem olan mayonez, homojen bir sulu faz i¢inde emiilsifiye edilmis kiiresel sekilli
yag damlaciklarindan olusmaktadir. Geleneksel recetede, yagin ve sulu bilesenlerin bir arada kalmasini
saglamak icin emiilsifiye edici olarak yumurta sarisi kullanilmaktadir. Yumurta sarisi mayonez
formiilasyonunda kilit bir bilesendir ve nihai {iiriiniin Ozelliklerini dogrudan etkilemektedir. Bu
calismada yumurta saris1 ikamesi olarak farkli baklagillerin aquafabalar1 kullanilarak vegan mayonez
gelistirilmesi amaglanmistir. Aquafaba yaygin olarak nohut olmak iizere baklagillerin pisirilmesinden
sonra ayrilan ve atilan viskoz siviya verilen isimdir. Bu yan {iriin, son yillarda yapilan ¢aligmalarda
potansiyel bir yumurta ikamesi olarak kullanilmaktadir. Calismada aquafaba elde etmek i¢in fasulye ve
nohut kullanilmistir. Hazirlanan mayonez 6rneklerinin reolojik ozellikleri, 25°C sicaklikta reometre
araciligi ile elde edilen kayma hizi-kayma gerilimi tizerinden degerlendirilmistir. Kayma hizi-kayma
gerilimi grafiginden elde edilen K, n, R? degerleri {izerinden yapilan degerlendirme sonucunda baklagil
sular1 ile yapilan vegan mayonezlerin viskozite degerlerinin, kontrol 6rnegine gore daha diisiik oldugu
gozlenmistir. Tiim Orneklerde kayma kalinlagsmasi (shear thickening) davranigina rastlanmustir.
Mayonez o6rnekleri i¢in renk, doku, goriiniis, lezzet ve genel begeninin degerlendirildigi 5°1i hedonik
skala ile duyusal analiz testi de yapilmis ve duyusal analiz sonuglarina gore fasulye aquafabali vegan
mayonez o6rneginin panelistler tarafindan 4 ve iizeri puan aldig1 belirlenmistir. Gelistirilen vegan
mayonezin, geleneksel mayonezin yumurtasiz, alerji dostu, bitki temelli vegan alternatifi olarak kabul
edilebilecegi diisiiniilmektedir.

Anahtar Kelimeler: Aquafaba, Baklagil, Vegan mayonez, Yumurta ikamesi
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ABSTRACT

Plant-based diets have gained popularity in recent years due to their health benefits and potential
contribution to sustainable eating habits. As vegetarian and vegan diets have become more mainstream,
consumers are increasingly seeking innovative, sustainably sourced, and clean-label food options.
Mayonnaise is a semi-solid sauce prepared with a mixture of vegetable oil, egg yolk, vinegar or lemon
juice, other flavorings and spices and is widely used all over the world. Structurally colloidal system,
mayonnaise consists of spherical oil droplets emulsified in a homogeneous aqueous phase. In the
traditional recipe, egg yolk is used as an emulsifier to keep the oil and aqueous components together.
Egg yolk is a key ingredient in mayonnaise formulation and directly influences the properties of the
final product. In this study, it was aimed to develop vegan mayonnaise using aquafaba of different
legumes as egg yolk substitute. Aquafaba is the name given to the viscous liquid separated and discarded
after cooking legumes, commonly chickpeas. This by-product has been used as a potential egg substitute
in recent studies. In this study, beans and chickpeas were used to obtain aquafaba. The rheological
properties of the prepared mayonnaise samples were evaluated by shear rate-shear stress obtained by
rheometer at 25°C. As a result of the evaluation based on the K, n, R2 values obtained from the shear
rate-shear stress graph, it was observed that the viscosity of vegan mayonnaise made with aquafaba was
lower than the control sample. Thinning behavior was observed in all samples. A 5-point hedonic scale
was used to evaluate color, texture, appearance, taste, and general liking in sensory analysis tests
conducted on the mayonnaise samples. The results of the sensory analysis showed that the vegan
mayonnaise sample made with bean aquafaba received a score of 4 or higher from the panelists.
Therefore, it can be viewed as a plant-based, egg-free, and allergy-friendly alternative to traditional
mayonnaise.

Keywords: Aquafaba, Legume, Vegan mayonnaise, Egg substitute

GIRIS

Son birkag yilda, bitki temelli beslenme i¢in gida pazar énemli bir biiyiime gostermis ve nig bir alan
olmaktan ¢ok uzun vadede daha saglam bir pazar segmentine doniismiistiir. Gida endiistrisinde, bitki
temelli et ve et tirlinleri ile bitkisel siit tirlinleri ve benzer alternatifler, dnde gelen yenilikler arasinda
bulunmaktadir. Bu degisiklikler, saglikli beslenme istegi, hayvansal {iriin tiiketimindeki kisitlamalar,
veganizmin ve vejetaryenligin artan popiilaritesi, ayrica hayvansal {iriin tiketimini azaltmak ve yeniden
degerlendirmek isteyen esnek tiiketicilerin sayisindaki artis gibi faktorlere dayanmaktadir (Batista vd,
2023). Vejetaryen, Latince canlilik kazandirmak anlamina gelen Vegetare kelimesinden tiiretilmis ve
vejetaryenlik, kisaca etyemezlik olarak tanimlanmistir (Sezgin ve Ayyildiz, 2019). Vejetaryenligin
beslenme planina déhil edilen hayvansal tiriine gore farkli siniflandirmalar1 mevcuttur. Lakto-ovo, lakto,
ovo, pesketaryen, fleksitaryen ve vegan gibi cesitlenmekle beraber en kati ilkelere sahip olan tiirii
veganliktir (Segovia-Siapco ve Sabaté, 2019). Veganlik, The Vegan Society tarafindan bir yasam
felsefesi olarak tanmimlanmistir. Bu felsefe; hayvanlarin gida, giyim veya diger amaglar igin
kullanilmasinin yol agtig1 somiirii ve eziyetin tiim bigimlerini reddetmekte ve bu tiir kullanimlar yerine
hayvan kullanimin1 igermeyen alternatiflerin gelistirilmesini tesvik etmektedir (Tiirkmen, 2015).
Veganligin beslenme prensipleri; hayvan eti tiiketimini kesinlikle reddetmeyi ve bal, siit, yumurta,
yogurt, kefir gibi hayvansal kaynakl irlinleri glinlilk diyetlerine dahil etmemeyi temel almaktadir.
(Tungay Son ve Bulut, 2016) 2022 verilerine bakildiginda diinya genelinde yaklasik 1,5 milyar
vejetaryen ve 88 milyon vegan oldugu tahmin edilmekte ve bu say1 her gegen giin artmaktadir (Osborn,
2023).Vejetaryen ve vegan beslenme trendlerinin yiikselmesiyle birlikte, tiiketiciler arasinda yenilikgi,
stirdiiriilebilir ve temiz etiketli gidalara olan talep artmaktadir. Bu da bitki temelli gidalarin hayvansal
gida igerikli olanlara alternatif olarak tercih edilmesi ve talebinin artmasini ile sonuclanmaktadir
McDermott ve Wyatt, 20117).

Mayonez, yaygin bir sekilde tiim diinya mutfaklarinda kullanilan, salatalar, dip soslar ve sandvigler gibi
gidalarin dokusunu ve lezzetini iyilestirebilen popiiler bir yar1 kat1 sostur (Vieira vd., 2023; He vd.,
2021a). Genellikle bitkisel yag, yumurta sarisi, sirke veya limon suyu, diger tatlandiricilar ve
baharatlarin bir karisimi olarak hazirlanmaktadir. Yapisal olarak, mayonez bir koloidal sistem olarak
tanimlanir ve homojen bir sulu faz i¢inde emiilsifiye edilmis kiiresel yag damlaciklarindan olusur (Vieira
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vd., 2023). Yumurta saris1 i¢erigindeki fosfolipidler, lipoproteinler ve diger fosfatidler sayesinde yagin
ve sulu bilesenlerin bir arada kalmasini saglayarak geleneksel mayonez regetelerinde emiilsiyonu
stablize eder. Bu nedenle mayonez formiilasyonundaki 6nemli bir bilesen olarak yumurta sarisi nihai
{iriiniin 6zelliklerini dogrudan etkiler (Ozcan vd., 2023). Son yillarda, saglik ve cevresel kaygilar ile
vegan {iriin yelpazesinin genigletilmesi sebebiyle,  mayonez analoglarinin formiilasyonunda
yumurtanin, bitki bazli bilesenlerle degistirilmesine yonelik ¢aligmalar mevuttur. Vegan bir mayonez
analogu gelistirmek icin ¢ozlilmesi gereken en zor sorunlardan biri, birlesme veya topaklanma
olmaksizin uzun siireli depolamaya dayanabilecek kararli bir emiilsiyon yapisi olugturmaktir. Literatiir
incelendiginde vegan mayonez gelistirmek iizerine ¢esitli caligmalar yapilmistir. Emiilgator ve yag
degiskeni olarak keten tohumu yagi, ¢iya tohumu yagi ve roka tohumu yagi kullanilarak vegan mayonez
tiretimi yapilan bir calismada; bu yaglarm ve gam ¢ozeltilerinin reolojik karakterlerinin endiistriyel
iiretimde stabilizator ve antioksidan ajani olarak kullanilabilecegi ifade edilmistir (Hijazi vd., 2022).
Yumurta sarisi degiskeni olarak dondurularak kurutulmus elma posasi, piring unu ve piring nisastast
kullanilan bir ¢aligmada; emiilgatér ve kivam arttiric1 olarak elma posasi kullanilmasimin reolojik
ozellikler, stabilite ve raf omrii acisindan geleneksel mayoneze benzer sonuglar dogurdugu tespit
edilmistir. Gergeklestirilen duyusal testler elma posasi iceren mayonezin genel kabul edilebilirliginin
ticari vegan mayonez Orneginden daha yiiksek oldugunu gostermistir (Mangiapelo vd., 2023). Benzer
bir calismada yumurta saris1 degiskeni olarak izole termiye (lupin) ve bakla proteinleri; seker degiskeni
olarak ¢esitli meyve unlari1 (elma, nektarin, ayva, seftali) ile vegan mayonez tiretimi gergeklestirilmistir.
Reolojik testler sonucunda meyve unlarinin viskoziteyi arttirict etkisi oldugu tespit edilmistir (Vieira
vd., 2023). Bir bagka ¢alismada yumurta saris1 ve modifiye nisasta degiskeni olarak, kullanilmis bira
mayasi ekstrakti ile bir mayonez formiilasyonu olusturulmustur. Kullanilmig bira mayasi ekstrakti i¢inde
yer alan mannoproteinlerin mayonez formiilasyonunda referans alinan emiilgatorler karsisinda benzer
tekstiir ve daha yliksek stabilite 6zellikleri gosterdigi gozlemlenmistir (Reis vd., 2023). Bitki bazl
proteinler, soya siitli, chia tohumu musilaji, gam arabik, modifiye nisasta, aquafaba gibi ajanlarin
emiilsifiye edici veya yag ikamesi olarak kullanilmasiyla yumurtasiz, diisiik kalorili ve mayonez
caligmalarinin literatiirde siklikla yer aldig1 goriilmektedir (Ali ve El Said, 2020; Armaforte et al., 2021;
Fernandes and Mellado, 2018; Raikos vd., 2020).

Aquafaba yaygin olarak nohut olmak iizere baklagillerin pisirilmesinden sonra ayrilan ve atilan viskoz
stviya verilen isimdir. Haglama suyu, su (aqua) ve fasulyenin (faba) Latince kdkenine gore aquafaba
olarak adlandirilmis ve hem konserve nohuttan elde edilen sivi hem de nohut hazirliklarindan elde edilen
haslama suyu olarak tanimlanmistir. Bu yan {iriin vegan yumurta ikamesi arayisi sirasinda kesfedilmis
ve son yillarda yapilan calismalarda potansiyel bir yumurta ikamesi olarak kullanilmaktadir. (Buhl,
Christensen ve Hammershgj, 2019). Fasulye, nohut, mercimek ve bezelye gibi farkli bakliyatlarin
pisirme suyunun, kdpiirme ve jellesme kabiliyeti saglayabilecek farkli seviyelerde karbonhidrat, protein
ve saponin igerdigi bilinmektedir. Baklagillerde bulunan ve saponinler olarak bilinen fitokimyasallar
kimyasal yapilar1 nedeniyle emiilsifiye olabilmektedir. Bu glikozitlerin dogal amfipatik yapist su ve
havanin birlesmesine izin vererek saponinlerin kopiik olusturmasina yardime1 olmaktadir (Stantiall vd.,
2018). Literatiir incelendiginde aquafabanin yumurta ikamesi olarak kullanildigi pek ¢ok ¢alismaya
bulunmaktadir (He vd., 2021a). Bunlar arasinda aqufabanin vegan mayonez iiretimde kullanilmasini
arastiran ¢alisma sayist sinirlidir. Yumurta sarist degiskeni olarak %25, %50, %75, %100 oranlarinda
nohut aqufabasi kullanilan bir ¢aligmada tiretilen mayonezin fiziksel, yapisal ve reolojik ozellikleri
incelenmistir. Mayonezin yogunlugunun aquafaba oraninin yiikselmesiyle ile dnemli dl¢iide arttig1 ve
%50 degisken orani sonrasinda stabilitenin azaldigi tespit edilmistir (Ozcan vd., 2023). Raikos ve
arkadaslari, stvi aquafaba kullaniminin (%70'e kadar) stabil bir emiilsiyon olusturabildigini ve bunun
sonucunda arzu edilen kivamda ve depolama sirasinda oksidatif stabilitesi etkilenmemis mayonez elde
edildigini bildirmistir (Raikos vd., 2020). He ve arkadaglarinin (2021b) yaptig1 bir ¢alismada aqufaba
iretimi ve kurutma yontemlerinin standartlastirilas: arastirilmistir. Dondurarak kurutma ve spray
kurutma yontemleri kullanilarak aquafaba tozu iiretilmis, aquafaba tozu ile iiretilen vegan mayonezlerin
yumurta ikamesi olarak kullaniminin potansiyel yumurtasiz gida iiretimleri i¢in uygun oldugu ifade
edilmistir (He vd., 2021b). Yapilan baska bir ¢alismada soguk sikim bitkisel yaglar ile nohut
aquafabasinin vegan mayonez gelistirilmesinde kullanilmasi aragtirilmig makalesi, nohuttan elde edilen
aquafabanin, yumurtasiz vegan emiilsiyonlarin {iretimi i¢in uygun bir alternatif emiilgatér oldugunu
ortaya koymustur (Wtodarczyk vd., 2022). Suda bekletme siirelerinin aquafaba kullanilarak yapilan
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vegan mayonezde baklagili suda bekletme siiresinin mayonezin fizikokimyasal 6zellikler ve tiiketici
kabuliine etkisinin incelendigi bir ¢alismada nohut 12,18 ve 24 saat olarak ii¢ farkl: siirede 1slatilmaya
birakilmig ve 120°C’de 35 dk haslanmigtir. Sonug olarak 24 saatlik aquafabadan iiretilen mayonezin
yiiksek uygulama potansiyeline sahip oldugu ve tiiketiciler tarafindan kabul edilebirligi en yiiksen 6rnek
oldugu bulunmustur (Muhialdin vd., 2020). Bu calismada yumurta saris1 yerine fasulye ve nohut
aquafabasi kullanilarak vegan bir mayonez iiretilmesi ve farkli aquafabalarin reolojik 6zellikler ve bazi
kalite 6zellikleri tizerindeki etkisini incelenmesi amaglamstir.

MATERYAL VE METHOD

Bu calismada 3 farkli formiilasyon uygulanarak (kontrol (K1), haglanmis nohut suyu ilaveli (K2),
haglanmis fasulye suyu ilaveli (K3) 3 ¢esit mayonez Tablo 1’de bulunan malzemeler ile tiretilmistir.

Tablo 2: Farkh formiilasyona sahip mayonez 6rneklerine ait pH degerleri

Kontrol (K1) Nohut (K2) Fasulye (K3)
Aycicek yagi 187,59 187,59 18759
Yumurta sarisi 3049 0 0
Sirke 26 g 269 26 g
Tuz 39 39 39
Seker 3549 354 350
Agquafaba 0 30¢g 30¢g

Bu dogrultuda regeteyi veganlastirmak i¢in yumurta yerine nohut ve fasulye aquafabalar1 ikame olarak
kullanilmgtir.

Aquafaba iiretiminde kullanilan nohut ve fasulye Istanbul yerel marketlerinden temin edilmistir. Nohut
ve fasulyenin, kopiik olusturma yeteneklerini gozlemlemek amaciyla 6n denemeler yapildiktan sonra
1:3 (kati: sivi) oraninda diidiiklii tencerede su kaynamaya basladiktan itibaren 98°C’de 30 dakika
boyunca haslama islemi gerceklestirilmistir. Haglanan baklagiller oda sicakligina getirildikten sonra 24
saat +4°C’de muhafaza edilmis ve bekletme isleminin ardindan baklagillerin suyu siiziilerek aquafaba
hazirlanmustir.

Mayonez iiretimi gergeklestirilirken ay¢icek yagi hari¢ diger malzemeler karistirtlmistir. Aygicek yagi
yavag yavas ilave edilerek 8000 rpm de 20 dk boyunca karistirilmistir. Yapilan analizler ayni giin
gergeklestirilmistir.

BULGULAR

Tablo 2: Farkh formiilasyona sahip mayonez 6rneklerine ait pH degerleri

Mayonez pH

Kontrol (K1) 3,757+0,006%
Nohut (K2) 3,503+0,040°
Fasulye (K3) 3,573+0,072°

Farkli harflere sahip siitunlar 6nemli 6l¢iide farklidir (p<0,05).

Aquafabanin fiziksel 6zellikleri, onun islevsel 6zelliklerini belirlemektedir. Baklagil pisirme sulari,
fasulye i¢in 6,07 ve nohut i¢cin 6,26 degerleriyle hafif asidik bir pH'a sahiptir (Stantiall et al., 2018).
Calismada hazirlanan tiim mayonez ornekleri asidik 6zellige sahiptir ve pH degerleri 3,757 — 3,503
arasinda degismektedir. Bu degerler Raikos ve ark. (2020) ’nin ¢aligmasi ile de benzerlik gostermektedir
(Raikos vd., 2020).
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Sekil 1: Farkli formiilasyona sahip mayonez 6rneklerinin akis diyagrami
Tablo 3: Farkh formiilasyona sahip mayonez érneklerinin Herschel-Bulkley modeli sabitleri

Mayonez K (Pa.s) n R?

Kontrol (K1) 49,131+1,215* 0,2521+0,007* 0,9907+0,007%
Nohut (K2) 6,104+0,360°  0,2366+0,016% 0,8635+0,016"
Fasulye (K3) 11,494+1,765° 0,2512+0,016% 0,9637+0,015%

Farkli harflere sahip siitunlar 6nemli 6l¢tide farklidir (p<0,05).

Kayma gerilimi (t) — kayma hiz1 (y) grafigi incelendiginde mayonez 6rneklerinin Herschel-Bulkley
modeli ile aciklanabilecegi goriilmektedir. Herschel-Bulkley modeli 7=, + Ky™ denklemi ile
gosterilmektedir. Mayonez drneklerine ait akis diyagrami Sekil 1°de gosterilmektedir. Tiim 6rneklerde
artan kayma hizi ile goriiniir vizkozite degerleri azalmaktadir ve 6rneklerde kayma incelmesi (shear
thinning) davranis1 goriilmektedir. Tablo 3’te farkli yumurta ikamelerinin mayonezin reolojik 6zellikleri
iizerindeki etkisini gostermektedir. Yumurta kullanilarak hazirlanan mayonezin (kontrol) en yiiksek
kivam katsayisina ve en yiiksek akis davranis indeksi degerine sahip oldugu, tiim 6rneklerin kivam
katsayilari arasinda istatistiksel olarak onemli farklilik oldugu ancak akis davranis indeksi degerleri
arasinda istatistiksel olarak dnemli farklilik olmadig1 goriilmektedir. Aquafaba iceren diger iki 6rnek,
kontrole gore daha diisiik kivam katsayis1 degerine sahiptir. Emiilsiyonlarda, ii¢ boyutlu bir damlacik
aginin olusumu saglanmaktadir. Kayma hizinin arttirilmasi, bir araya gelmis pargaciklarin ilerleyen
deformasyonuna ve bozulmasina neden olmaktadir ve emiilsiyonun akisa karsi direnci azaldikga
goriiniir viskozitesi de azalmaktadir (Nikzade vd., 2012).

Degerlendirme tadim formu {izerinden egitimli 8 panelist ile 5 hedonik skala ile kullanilarak yapilmustir.
Her bir panelistin her bir mayonez 6rnegi i¢in verdigi degerlerin ortalamasi ve standart sapmasi
belirlenmistir. Calismada iiretilen mayonez 6rneklerine ait duyusal analiz sonuglar1 Tablo 4’te, sonuglar
ile elde edilen radar grafigi ise Sekil 2’de verilmistir.
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Tablo 4: Mayonez érnekleri icin duyusal analiz sonuglar:

Mayonez | Goriiniim Renk Doku Koku Lezzet Genel Kabul
K1 4,750+0,463" | 4,875+0,354" | 5,000+0,000% | 4,750+0,463% | 5,000+0,000* | 4,875+0,354"
K2 4,375+0,744% | 4,625+0,518% | 4,50040,756° | 4,250+0,707% | 4,750+0,463 | 4,500+0,535"
K3 4,375+0,518" | 4,500+0,535% | 4,500+0,535% | 4,625+0,518% | 4,750+0,463 | 4,750+0,463"

Tukey testinde aymi stitunda farkli harflerle gosterilen ortalamalar arasinda istatistiksel olarak 6nemli
fark bulunmaktadir (p <0,05)

Kontrol Nohut aquafaba === Fasulye aquafaba

Gortinlim
5

4,8
4,6
Genel Kabul Renk

4,2

3,8

Lezzet Doku

Koku

Sekil 2: Mayonez Duyusal Analiz Sonuglariin Degisimi

Sonuglar incelendiginde standart mayonez ve vegan olarak iiretilen mayonez ornekleri i¢in gdriiniim,
renk, doku, koku, lezzet ve genel kabul parametreleri arasinda istatistiksel olarak anlamli bir fark
olmadig1 belirlenmistir.

SONUC

Bu ¢alismada tiim diinyada en ¢ok kullanilan soslardan biri olan mayonezin veganlar ve yumurta alerjisi
olan bireyler i¢in yumurtasiz bir versiyonu gelistirilmesi amag¢lanmigtir. Caligma sonuglari fasulye
aquafabasi ile gelistirilen mayonez 6rneginin kabul edilebilir diizeyde oldugunu gdstermektedir. ileride
yapilacak calismalarda farkli aquafabalar kullanilarak gelistirilen yeni regeteler ile vegan mayonez
denemeleri yapilabilecegi ve ¢alismada kullanilan mayonez regetesi gelistirilebilecegi diistiniilmektedir.
Diinya niifusunun hizla artmasi, stirdiiriilebilir gida ve tarim sistemlerinin 6nem kazanmasi, bitkisel
proteinlerin hayvansal kaynakli proteinlere kiyasla daha siirdiiriilebilir, daha ucuz ve daha diisiik karbon
ayak izine sahip olmasi gibi neden goz Oniine alindiginda bitki temelli gidalarla ilgili yapilacak
caligmalara oldukga dnemli goriilmektedir. Vegan iiriin pazar igin gelistirilecek yeni vegan lriinlere
ihtiya¢ oldugu diistiniildiigiinde bu alanda daha fazla ¢aligmaya ihtiyag vardir.
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OZET

Gidalarin  {izerindeki bilgileri okuma ve bunlart anlayabilme becerisine gida okuryazarligi
denilmektedir. Artan gida tiiketimiyle birlikte tiretilen {irtin sayis1 da dogru orantili olarak artmaktadir.
Bununla birlikte artan iiretimde ortaya gida hileleri ¢ikabilmektedir. Son tiiketim tarihi nedir, Gidalarin
icerisinde bulunan alerjenler nelerdir, Gida etiket bilgilerine uygun mu, Saglik agisindan risk tastyor
mu, Organik ibareli iirlin gercekten organik mi, seklindeki sorular tiiketicilerin zihninde olugsmaktadir.
Cagin geregi teknoloji kosullari, egitim seviyesindeki ilerleme, kisilerin sosyallesmesi ile de bilingli
tiketici sayisinda artis bulunmaktadir. Tiiketicilerin gidalar alirken hangi diizeyde bilingli oldugunu
anlayabilmek amaciyla farkli yas grubu ve statiideki bireylerin gida etiketi okuma diizeyleriyle ilgili
literatiirde arastirmalara yer verilmistir. Bu ¢alisma ise lise diizeyi yiyecek ve icecek hizmetleri alaninda
egitim goren Ogrencilerin gida etiketlerini okuma diizeylerini 6grenmek amaciyla diizenlenmistir.
Arastirmaya, yalniz tek tip veya karma egitim yapilan meslek liselerindeki 9., 10., 11. ve 12. smif
diizeyindeki 6grenciler olugturmaktadir. Veriler arastirmacilar tarafindan yapilan yiiz ylize goriisme
yoluyla ve e- form ile elde edilmis, anket formundan elde edilen veriler bilgisayar ortamina iglenmistir.
Veri seti iizerinde frekans ve ylizde analizi paket program araciligiyla analizleri gergeklestirilmistir. Bu
analizler sonucunda meslek lisesi yiyecek icecek hizmetlerinde 6grenim goren Ogrencilerin gida
etiketlerinin tanima, okuma ve algilama diizeyleri tespit edilmistir.

Anahtar Kelimeler: Gida okuryazarligi, Gida etiketi, Gida hileleri

ABSTRACT

Food literacy is the ability to read and understand the informations on foods. With increasing food
consumption, the number of products produced also increases in direct proportion.With this, food
adulterations may happen as production increases. What is the expiry date, what are the allergens in the
food, does the food comply with the label information, does it carry health risks, is the product labeled
organic really organic, are the questions in the minds of consumers. There is an increase in the number
of conscious consumers with the technological conditions required by the age, progress in the level of
education and socialization of people In order to understand the level of consciousness of consumers
when buying food, there are studies in the literature on food label reading levels of individuals of
different age groups and status. This study was organized to learn the level of reading of food labels by
high school students studying in the field of food and beverage services. The students in the 9th, 10th,
11th and 12th grades of vocational high schools with single or mixed education were included in the
study. The data were obtained through face-to-face interviews conducted by the researchers and e-forms,
and the data obtained from the questionnaire form were processed into the computer environment.
Frequency and percentage analyses were performed on the data set through the package program. As a
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result of these analyzes, the recognition, reading and perception levels of food labels of students studying
in vocational high school food and beverage services were determined.

Keywords: Food literacy, Food label, Food Adulterations

GIRIS

Gida, diinyanin merkezinde yer alan onemli ihtiyaglardan biridir. Abraham Maslow’un ihtiyaglar
hiyerarsisinde de oldugu gibi kisinin kendini gerceklestirmeden once birinci asamadaki fizyolojik
ihtiyaclarinin giderilmesi gerekmektedir (Bahar ve Yilmaz, 2020). Gida fizyolojik eksiklikleri
gidermenin yaninda da, kiiltiirleri, tarihleri ve toplumlar1 bir araya getiren unsur olmustur. Insanlarin
giin gectikce turizm anlayislart degismis ve deniz turizmi yerine farkli turizm anlayisi ile sehirler ve
tilkeler arasinda seyahat etmiglerdir (Aksoy ve Sezgi, 2015). Yapilan seyahatler zamanla deneyim ve
tutkuya doniigmiistiir. Bu doniisiimden insan bedeninin olumsuz etkilenmemesi i¢in birtakim hususlara
dikkat etmek gerekmektedir. Tiiketilen driinlerin icerigi, gida katki maddeleri, iriinlerin icerdigi
bilesenler ve besin degerleri bunlardan bazilaridir. Onemli hususlari iginde barmndiran ve gida
diriinlerinin tizerindeki etiketler, analizler sonucu kisilerin kendilerine gore tercihler yapabilmesi icin
besin 6gelerinin miktarinin gosterildigi bir bilgi tablosudur (Coskun ve Kayisoglu, 2018). Etiketleme
hem iiretici hem de tiiketici igin yol gostericidir. Uriiniin satin alinmasi ve kullanilmasi noktasinda
tiiketicileri bilgilendirir. Ureticiler i¢in ise etiketleme zorunlulugu nedeniyle, piyasaya kaliteli iiriin
sunan imalatgilar1 ve buna uymayan iiretici firmalar1 haksiz rekabetten koruyabilmektir (Ozgen, 2004).
Aksi taktirde bilingsiz tiiketici olmak, liretici firmalarin daha fazla iiriinii az maliyete getirme niyetiyle
gida hilelerini de ortaya c¢ikarmaktadir. Tiiketici olarak Once egitimli bireylerin bilinglenmesi sonra
toplum bilinci olusturmak bu konuda énem arz etmektedir.

Bu baglamda arastirma kapsaminda lise diizeyinde sinif kademelerinde ki 6grencilerin gida etiketlerini
okuma diizeyleri oOlgiilmek istenmistir. Calismanin sonuglarma bakilarak gida etiketleri okuma
konusunda yiyecek ve igecek hizmetleri alaninda egitim goren 6grencilerin, ders programlarinda veya
sosyal etkinlikler kapsaminda gida okuryazarligi bilgi diizeylerinin arttirilmasi igin egitimlerin
gelistirilmesine katki saglayabilecegi diisiiniilmektedir. Bu ¢alismada oncelikle gida etiketi konusuna
yer verilmistir. Ardindan arastirmanin amaci ve yontemi, veri toplama araci, evren ve Orneklem,
bulgular ve sonug ile arastirma sonlandirilmigtir.

Kavramsal Cerceve

Gida, dogrudan insan tiikketimine sunulmayan katki maddeleri, kozmetik malzemeleri, tiitlin ve tiirevleri
gibi yenmeyecek iiriinler harig, insanlar1 tiiketebilecegi islenmis, kismen islenmis veya islenmemis
triinleri ifade eder (Tirk Gida Kodeksi [TGK] ,2011). Besin maddeleri, proteinler, karbonhidratlar,
yaglar, vitaminler ve mineraller gibi gesitli bilesenleri icerebilir. Bu sebeple igerisindeki bilesenlerin
neler oldugu bilgisine sahip olmak 6nemlidir. Insanlarin egitim hayatinda fazlasiyla yer almasi ve
teknolojinin gelismesiyle de bilginin ulasilabilirliginin artmasi etiket okumaya ve anlamlandirmaya etki
etmistir. Etiket ise; gida ambalajlarinin iizerindeki basili isaret, marka ve diger unsurlar1 belirten bir
isarettir (TGK, 2011). Gida etiketlerinde bulunmasi gereken zorunlu bilgiler sunlardir (TGK, 2011):

. Gidanin ads,

o Bilesenler listesi,

o Alerjen bilesenler veya alerjen islem yardimcilari,

o Belirli bilesenler veya bilesen gruplarinin miktari,

. Gidanin net miktari,

o Tavsiye edilen tiiketim tarihi veya mikrobiyolojik agidan kolay bozulabilen gidalarda

son tiikketim tarihi,

° Ozel muhafaza kosullar1 ve/veya kullanim kosullar,
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o Ureticinin veya ambalajlayicinin veya ithalatginin veya dagiticinin adi veya ticari
unvant ve adresi,

. Kayit iglemine tabi olan iireticinin veya ambalajlayicinin igletme kayit numarasi,
° Mense iilke,
o Kullanim bilgisi olmadiginda gidanin uygun sekilde tiikketimi miimkiin degilse, gidanin

kullanim talimati,
. Hacmen %1,2°den fazla alkol igeren iceceklerde hacmen gergek alkol miktari.

Gida etiketleri tiiketicilere tiriin hakkinda dogru bilgi saglama amaci giider ve saglikli bir gida se¢imi
yapmalarina yardimci olur. Gida driinlerinde; Koruyucular, emiilsifiyerler, stabilizatorler, kivam
arttiricilar, yapay tatlandiricilar, aroma ve renk vericiler olmak iizere bir¢ok gida katki maddesi
bulunmaktadir. Katki maddelerinin insan sagliina yararlar1 ve zararlar1 denilebilecek etkileri vardir.
Yararlarindan bazilari, farkli antimikrobiyalleri igermesi Sebebiyle, gidanin bakteri ve kiiflerden
korunmasini saglamaktir (Branen, Davidson, Salminen ve Thorngate, 2001). Bazi aragtirmacilara gore,
koruyucu icermeyen {iriinlerin raf émriiniin kisa olmasi, lezzetsiz ve renginin kotii olmasi sebebiyle
tilketici i¢in risk olusturmasi endisesi yasamaktadirlar (Boga ve Binokay, 2010). Zararlarina
bakildiginda akut etkilerinin goriilmesi oldukga azdir. Oran olarak fazla kullanilmadiginda bile, hassas
bireyler tizerinde dogrudan ciddi etkileri goriilebilmektedir, bu etkiler ancak uygun etiketleme ile en aza
indirilebilir (Branen, Davidson, Salminen ve Thorngate, 2001). Gida firmalarinin; niifusun artmasi, gida
temini ve Uretimindeki rekabet ile iiriin maliyetini diislirmek istemesi etik olmayan durumlan
beraberinde getirmistir (Candogan ve Deniz, 2017). Bireylerin saghgini etkileyen maddelerin kasitli
olarak gizlenmesi veya yaniltict degisikliklerin yapilmasi gida hilelerine neden olmaktadir. Yaygin gida
hilelerinden bazilari; ¢iiriimiis yumurtalarin pastacilik triinlerinde kullanilmasi, pul biberlerde yasak
boyalarin kullanilmasi, saraplara su ve renklendirici madde katilarak taklit edilmesi gibi durumlardir
(TUBITAK, 2009). Bu tiir gida hileleri, tiiketicileri yamltip saglik riskleri olusturabilmektedir. Gida
iiretiminde her proseste etik kurallarin uygulanmasi ve iiretim personellerinin egitimlerinin yapilmas,
etik kurallarina dikkat edilmesi gida hilelerinin en aza indirilmesi bakimimdan 6nem teskil etmektedir
(Akan ve Ozdestan Ocak, 2017). Bu 6nlemlerin yaninda kisilerin etiket okuyabilme yeteneklerinin
olmas1 Onemlidir. Gida ve beslenme okuryazarligi kavramlariyla ilgili birgok tanim mevcuttur.
Tammlardan biri su sekildedir. Gida okuryazarligi, bireylerin gida secimi, tiiketimi, glivenligi
konularindaki bilgi, tutum ve yetenekleri sayesinde saglikli beslenmek amaciyla dogru kararlar
vermesini ifade eder (Ulas Kadioglu, 2019). Kisiler i¢in gida okuryazarligini arttirmak zaman ve ¢aba
gerektiren bir siirectir. Bu siirecin basinda egitim yer almaktadir. Oncelikli olarak yiyecek ve icecek
alani ile ilgilenen bireylerin iyi birer gida okuryazari olmasi gerekmektedir. Egitim 6gretim hayatlarinda
aldiklar1 teorik derslerdeki bilgileri giinliik hayatta uygulayip bilgileri kalicilastirmak gerekir.

Caligma ile ilgili bilinmesi gereken kavramlar sunlardir:

Alo 174: 14 Subat 2009’ da faaliyete gegen gida giivenilirligi i¢in olusturulmus ihbar ve sikdyet hattidir
(T.C Tarim ve Orman Bakanligy, t.y).

HACCP: Kelime agilimi, (Hazard Analysis and Critical Control Points) Tehlike Analizleri Kritik
Kontrol Noktalar1 demektir. Zararlarin 6nlenmesi amaciyla, gida yonetimi sistemidir. Bir riski dnceden
tahmin etmek amaciyla kullanilir (Seog Kho ve Jeong, 2020).

Tiirk Gida Kodeksi: Gidalarda bulunan katki maddelerinin kullanim kosullarini, katki maddelerinin
etiketleme kurallarini belirleyen yonetmeliktir (TGK, 2013).

GMP (lyi Uretim Uygulamalary): insan sagligina etki edebilecek gida, ilag iiretim, dagitim ve tedarigini
diizenleyen rehberdir (Gouveia, Rijo, Gongalo ve Reis, 2015).

GHP (lyi Hijyen Uygulamalary): Gida iiretiminde ¢ogunlukla calisanlarin kisisel hijyenlerinin kotii
olmasi sebebiyle gida kaynakli hastaliklarin artis1 s6z konusudur. Iyi hijyen uygulamalari, ¢aliganlarin
hijyeni, halk sagligi risklerinin olusmamasi ve gida kaynakli hastaliklarin ortaya ¢ikmasina engel olmak
amaciyla rehberdir (Wambui, Karuri, Lamuka ve Matofari, 2017).
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Gida okuryazarlig ile ilgili farkli, yas, cinsiyet ve egitim diizeylerindeki bireyler {izerinde pek ¢ok
arastirmanin varligi kargimiza ¢ikmaktadir.

Benzer bir arastirmada, Ceyhun Sezgin, Ayyildiz ve Durmaz (2020), Gastronomi ve mutfak sanatlari
ogrencileri gida etiketleri okuma diizeyleri ile ilgili arastirmasinda kiz 6grencilerin erkek 6grencilere
gore etiket okuma aligkanliklarinin daha fazla oldugunu, 6grencilerin iiriin alirken ilk olarak fiyata
dikkat etmesinin 6grenci olmalariyla bagdastigini, aldiklar1 egitimin etiketlerdeki bilgilerin okunma
diizeylerini arttirdig1 sonucu ortaya ¢ikmustir.

Alpuguz, Erkog, Mutluer ve Selvi (2009) ¢alismalarinda, Genglerin 14-24 yas gida hijyeni ve ambalajli
gidalarin tiiketimi konusundaki bilgi ve davranislarinin incelenmesi amacglanmigtir. Arastirma
sonucunda kiz 6grencilerin erkek 6grencilere oranla etiket bilgilerini daha ¢ok okuduklar goriilmiistiir.
Ambalajli gidalar1 satin alirken en ¢ok dikkat ettikleri hususlarin basinda, son kullanma tarihi, ambalajin
acik olup olmadig1 ve markanin ne oldugu tespit edilmistir.

[lhan ve Orhan (2011) Siit ve iiriinleri tiiketicilerinin etiket bilgi diizeyleri incelenmistir. Bu kapsamda
bireylerin egitim diizeyi arttik¢a etiket {izerindeki besin degerlerini kontrol etme oraninin arttig1 tespit
edilmistir. Bireylerin {iriine ilave edilen katki maddelerinin fonksiyonu hakkindaki bilgi diizeylerinin
diisiik oldugu sonucuna varilmstir.

Incedal-Sonkaya, Balc1 ve Ayar (2018) Amasya’da saglik hizmetleri iiniversite dgrencilerinin gida
okuryazarligi ve gida giivenligi konusunda bilgi tutum ve davramiglari inceleme arastirmasinda,
ogrencilerin gida tercihlerinde &ncelikli kendi tercihleri oldugu, gida iriinleri alirken 6grencilerin
cogunlugu gida etiketlerinin dogru bilgiler tasimadig1 6grenciler tarafindan disiiniildigii sonucuna
varilmstir.

Arastirmanin Amaci

Bu arastirma, yiyecek ve icecek hizmetleri 6grencilerinin gida etiketi okuma diizeylerinin 6lgiilmesi
amaciyla yapilmistir. Ambalajli gida {iriinlerini satin alirken, dncelikli olarak dikkat ettikleri hususlarin
neler oldugunu ve bildikleri gida giivenligi kavramlarin1 6grenmek, etiket tizerinde yer alan bilgilere ne
oranda dikkat ettiklerini belirlemek ve sonuglara bagli olarak &grencilerin ne oranda gida
okuryazarligina sahip olduklarini dlgebilmek amaciyla yapilmistir. Tiiketici toplum olarak egitimin
temelden alinmasi, gida etiketinin okunmast ve anlagilabilmesi acisindan 6nemlidir. Bu sebeple,
ogrencilerin eksikliklerinin belirlenmesi ve bunlarin diizeltilebilmesi anlaminda literatiire katki
saglayacak bir ¢alisma olacag diisiiniilmektedir.

Arastirmanin Yontemi

Nicel aragtirma, toplanan verilerden elde edilen sayisal ¢ikarimlardir. Nicel arastirma yonteminde en
¢ok kullanilan veri toplama teknikleri; anketler, 6l¢ekler ve testlerdir (Giirbiiz ve Sahin,2018). Bu
calismada da nicel arastirma tekniklerinden olan anket teknigi ile veri toplama uygulamasi
kullanilmistir. Kullanilan anket daha 6nce yapilan ¢alismalardan (Ozgen ve Aksulu, 2006; Bosi, Camur,
Giiler, 2007; Ersoy vd., 2012; Aygen, 2012) yararlanilarak arastirmacilar tarafindan gelistirilen gida
etiketi okuma diizeyi olgegidir. Arastirmada kullanilan ankette 23 6l¢ek ifadesi bulunmaktadir.
Katilimcilarin ankette yer alan sorulara, (1- kesinlikle katilmiyorum), (2- katilmiyorum), (3- ne
katiliyorum ne katilmiyorum), (4-katiliyorum) ve (5-kesinlikle katiliyorum) seklinde 5 li likerte gore
yanit vermeleri istenmistir. Anketteki veriler SPSS programi ile analiz edilmistir.

Evren ve Orneklem

Arastirmanin evrenini Tiirkiye’de igerisinde yiyecek ve igecek hizmetleri alant bulunan meslek liseleri
olusturmaktadir. Anket 2023-2024 egitim O6gretim yili birinci doneminde 9,10,11 ve 12.simf
diizeylerindeki 6grencilere yiiz yiize ve online olarak uygulanmistir. Uygulama sonucu toplam 395 adet
kullanilabilir anket elde edilmistir. Arastirmanin 6rneklem seciminde ise kolayda drnekleme yontemi
kullanilmigtir. ‘Kolayda ornekleme, ana kiitle igerisinden segilecek Ornek kesimin arastirmacinin
yargilarinca belirlendigi tesadiifi olmayan ornekleme yontemidir. Kolayda orneklemede veriler, ana
kiitleden en kolay, hizli ve ekonomik sekilde toplanir’ (Malhotra, 2004: 321, Aaker vd., 2007: 394,
Zikmund, 1997: 428; akt. Hasiloglu, Baran, Aydin, 2015, s. 20).
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Bulgular

Tablo 1: Demografik Ozellikler

Demografik Ozellikler Frekans Yiizde
(N) (%)

Cinsiyet Kadin 337 85,3

Erkek 58 14,7

13-14 44 11,1

Yasiniz 15-16 185 46,8

17-18 166 42,0
9. Siif 32 8,1

Smifiniz 10. St 99 251

11. Siif 92 23,3

12. Sinif 172 43,5

Aile 358 90,6
. Ogrenci Evi 2 0,5
Yasadiginiz Yer Yurta 31 78
Diger 4 1,0

Aragtirmaya yiyecek ve icecek hizmetleri lise 6grencilerinden toplam 395 kisi katilmistir. Tablo 1’den
de anlasilacag iizere, anketimize katilan 6grencilerin %85,3’1 (337) kadin, %14,7’si (58) erkektir. Yine
anketimize katilan 6grencilerin biiyiik boliimii kadinlardan olugmaktadir. Ogrencilerin yas dagilimlari
incelendiginde, yas araliklarinin sayisal orani sirasiyla; %11,1°1 13-14 yas, %46,8°1 15-16 yas ve %42 ’si
ise 17-18 yas araliginda oldugu tespit edilmistir. Katilimcilarin %38,1°1 9. simuf o6grencilerini
olustururken, %25,1°i 10. sif 6grencilerini, %23,3’0 11. smif 6grencileri olustururken son olarak ta
%43,5’1 ise 12. sinif 6grencileri olusturmaktadir. Ogrencilerin %90,6’s1 aile ile, %0,5°1 6grenci evinde,
%7,8’1 yurtta ve %1°1 ise diger konaklama hizmetlerinden faydalandigini belirtmistir.

Tablo 2: Gida Satin Almaya iliskin Bilgiler

Gida Satin Almaya iliskin Bilgiler Frekans Yiizde
(N) (%)
Beslenme Egitimi Aldimz | Evet 257 65,1
m? Hayir 138 34,9
Semt Pazari 26 6,6
Gida Satin Aldiginiz Market 334 84,6
Yeler Ké&ylerden Organik Uriin 35 8,9
Fiyat 70 17,7
Saglik Ag¢isindan Giivenirligi | 79 20,0
Dayaniklilik 13 3,3
Gida Satin Alirken Marka 23 5,8
Dikkat Etiginiz Husus | Promosyonlu Uriin Olup 4 1,0
Olmamasi
Son Tiketim Tarihi 200 50,6
Muhafaza Kosullarina 6 15
Cam 242 61,3
Plastik 121 30,6
Tercih Ettigﬂin'i.z Ambalaj Kagit 19 48
Tird Cuval 7 18
Diger 6 1,5
Alo 174 124 31,4
HACCP 31 7,8
Bildiginiz Gida Giivenlik | "ra0 "5 42 o deksi 236 59,7
Kavramlan
GMP 0 0
GHP 4 1,0
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Calisma katilan 6grencilerin %65,1°1 beslenme egitimi aldigini dile getirmislerdir. Katilimcilarin biiyiik
bir kisminin giday1 marketten (%84,6) satin aldig1, geri kalaninin %8,9’u koylerden organik ve %6,6’s1
ise semt pazarlarmdan satin almay1 tercih ettigi belirlenmistir. Ogrencilerin gida satin alirken sirastyla
fiyat (%17,7), saglik agisindan giivenirlik (%20), gidanin dayaniklilik 6zelligine (%3,3), markali olmasi
(%5,8), promosyonlu {iriin olup olmamasina (%1), muhafaza kosullarina (%1,4) ve en 6nem verdikleri
(%50,6) ile son kullanim tarihi oldugu goriilmiistiir. Katilimcilarin gida satin alma sirasinda {iriin
ambalaj1 olarak en fazla cam ambalaj1 tercih ettigi (%61,3) tespit edilmistir. Etiketlerde yer alan gida
giivenligine iliskin kavramlardan en fazla Tiirk gida kodeksini (%59,7) ve ALO 174 (%3,4) bilindigi ve
¢ok azda olsa HACCP (%7,8) bildikleri tespit edilmistir. Ancak GMP (Iyi Uretim Uygulamalar1) GHP
(Iyi Hijyen Uygulamalart) kavramlarini ise neredeyse hig bilinmedigi belirlenmistir.

Tablo 3: Ogrencilerin Gida Etiketlerindeki Bilgileri Okuma Diizeyleri T-Testi(n=395)

o5 E| g | 8 |0k
5| 5 S E |ZL|¢o =
. . . == z 2 S |£¢ | E 5
Gida Etiketlerindeki Yer Alan 'z E E = = 7= | = 20
Bilgiler v E E 3 E VCE B N
v v = 2 | O
% % % % %
Icindekiler listesini okurum 46 7,1 17,5 42,0 28,9 3,84 ,002
Gida bilesenlerine bakarim 2,3 17,5 24,8 34,7 20,8 3,54 ,000
Son kullanma tarihini kontrol ederim | 6,3 0,8 2,8 25 65,1 | 4,42 ,000
Raf 6mriine bakarim 2,8 6,3 18 35,7 37,2 | 3,98 ,732
Net miktaria bakarim 2,8 0,9 18,7 37 30,6 3,82 ,001
Briit miktarina bakarim 6,6 21,8 29,4 23,8 18,5 3,26 ,000
Gida katki n_qaddelerl icerigini 33 11.9 134 | 403 311 | 384 004
kontrol ederim.
Kullanim talimatimi dikkate alirrm 4.8 5,6 2,3 41,8 45,6 4,18 ,001
Hazirlama talimatina bakarim 43 7,8 15,9 36,5 35,4 3,91 , 100
Muhafaza kosullarina bakarim 4,3 6,6 13,7 36,5 39 3,99 ,890
Gida giivence sistemlerini (ISO
22000ve HACCP) kontrol ederim | +2° | 185 | 251 1 234 1 20,5 1351 1,000
Hela_l gida sertifikasini kontrol 71 101 9.9 36,5 36,5 3.85 015
ederim
Alkol icerme durumuna bakarim 9,1 4,6 8,6 28,9 48,9 4,04 ,549
Gida, Tanim ve Hayvancilik 50 |96 |18 |329 |344 |38 |.,002
Bakanlig1 iiretim iznine bakarim

T testi sonucunda elde edilen veriler incelendiginde gida etiketlerini okuma diizeyleri iligkin yoneltilen
14 ifade tek tek incelendiginde ise; bu 14 ifadeden 10 ifade farklilik tespit edilmistir(p<,050). Bu
ifadelerden Son kullanma tarihini kontrol ederim, Kullanim talimatin1 dikkate alinm gibi ifadeler
farklilig1 daha ¢ok ortaya koymaktadir. Ozellikle katilimcilar bu ifadeleri ¢ok fazla dikkate almislardir.
Bu ifadelerin yaninda; I¢indekiler listesini okurum, Gida bilesenlerine bakarim, Net miktarina bakarim,
Briit miktarina bakarim, Gida katkit maddeleri igerigini kontrol ederim, Gida giivence sistemlerini (ISO
22000 ve HACCP) kontrol ederim, Helal gida sertifikasini kontrol ederim, Gida, Tarim ve Hayvancilik
Bakanlig1 {iretim iznine bakarim gibi sorularda farklilik tespit edilmistir. Yani katilimcilar igin bu
maddeler agisindan oldukga yiiksek okuma diizeyine sahip olduklarini sdyleyebiliriz. Kisaca yukaridaki
on madde katilimcilar tarafindan gida alirken dikkat ettigi hususlar oldugu sdylene bilinir. Ancak Raf
omriine bakarim ifadesi 6grenciler tarafindan ortalamasi1 3 ten biiylik ¢iksa da anlamli bir farklilik
yaratmadigi tespit edilmistir(p=0,732>.050). Yani bu sorunun gida etiketi okuma diizeyi diisiiktiir. Ayni
sekilde Hazirlama talimatina bakarim ifadesi, 6grenciler tarafindan ortalamasi 3 ten biiyiik olmasina
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ragmen anlamli bir farklilik olusturmadigi tespit edilmistir(p=0,100>.050). Hazirlama talimatina
bakarim ifadesi, 6grenciler iizerinde etki yaratmamis 6grenciler igin ¢ok fazla 6nemli gériilmemistir.
Yine bagka bir ifadede Muhafaza kosullarina bakarim sorusu 6grenciler tarafindan ortalamasi 3 ten
biiyiik ¢iksa da anlamli bir farklilik yaratmadigi tespit edilmistir(p=0,890>.050). Hazirlama talimatina
bakarim ifadesi 6grenciler iizerinde etki yaratmamis 6grenciler icin ¢ok dnemli goriilmemistir. Gida
etiket diizeyinde cevaplayanlar etkileyen bir soru olmadigi tespit edilmistir. Son olarak ise Alkol icerme
durumuna bakarim ifadesi 6grenciler tarafindan ortalamasi 3 ten biiyiik ¢iksa da anlamli bir farklilik
yaratmadigi tespit edilmistir(p=0,549>.050.

Tablo 4: Gida Etiketleri Okuma Diizeyleri ile Cinsiyet, Arasinda T-Testi

Cinsiyet N Mean t p
i i Kad 337 3,800
Gida Etlk(.’:tlerl ) adin 3,664 000
Okuma Diizeyleri Erkek 58 4,1810

Tablo 4 incelendiginde yapilan bagimsiz cift érneklem T-testi analizi sonucunda cinsiyetin, Gida
Etiketleri Okuma Diizeyleri lizerinde farklilik yaratan bir degisken oldugunu ortaya koymustur (p<.050).
Bu farkliligin olusmasinda erkeklerin kadinlara oranla boyutu daha anlamli algiladiklar1 tespit
edilmistir. Yani erkeklerin kadinlara oranla gida etiketlerini okuma diizeyleri daha fazla oldugu
goriilmistiir.

Tablo 5: Gida Etiketleri Okuma Diizeyleri ile Beslenme Egitimi, Arasinda T-Testi

Beslenme Egitimi N Mean t p
i i Evet 257 3,9241
Gida Etlk?tlerl ) 2266 024
Okuma Diizeyleri Hayir 135 3,7466

Tablo 5 incelendiginde yapilan bagimsiz ¢ift 6rneklem T-testi analizi sonucunda beslenme egitimi, Gida
Etiketleri Okuma Diizeyleri lizerinde farklilik yaratan bir degisken oldugunu ortaya ¢ikmigtir (p<.050).
Bu farkliligm olusmasinda beslenme egitimi alanlarin, beslenme egitimi almayanlara oranla gida
etiketlerini okuma diizeylerini daha anlamli algiladiklar1 tespit edilmistir. Yani beslenme egitimi
alanlarin okuma diizeyleri daha yiiksek oldugu sdylenebilinir. Diger demografik 6zellikler ve gida
bilgisi sorulari ile gida etiketleri okuma diizeyleri tespit edilmesi amaciyla Anova yapilmis ancak veriler
homojen dagilmadigindan sonuglar elde edilememistir.

Sonug¢

Lise diizeyinde yiyecek ve igecek hizmetleri alam1 &grencilerinin gida etiketi okuma diizeyleri
belirlenmistir. Sonuglar asagidaki sekildedir.

Aragtirmaya katilan 6grenciler demografik acidan incelendiginde katilimin ¢ogunlugunu kadinlar
olusturmaktadir. 12.smf diizeyindeki 6grencilerin diger siniflara gore ankete katilma oranlar yiiksektir.
Ogrencilerinin yaglarmin kiigiik ve egitim seviyelerinin lise diizeyinde olmasi katilimcilarin
cogunlugunun aile yaninda yasama durumunu ortaya koydugu sdylenebilir. Ogrencilerin gida
aligverislerinin ¢ogunlugunu marketten yaptiklart ve gida satin alirken yiiksek oranda son kullanma
tarihine dikkat ettikleri, yine iiriin alirken en ¢ok cam ambalaji tercih ettikleri tespit edilmistir.
Etiketlerde yer alan gida giivenligine iliskin kavramlardan en fazla Tiirk gida kodeksi yonetmeliginin
ve ardindan ALO174 {in bilindigi ortaya ¢ikmistir. Ogrencilerin alanlarinin yiyecek ve igecek olmasina
ragmen, Hazirlama talimatina bakarim ifadesinin 6grenciler ilizerinde etki yaratmadigi tespit edilmistir.
Bu noktada 6grencilerin gida etiketi okuma diizeylerinin diisiik oldugu sdylenebilir. Gida etiketi okuma
diizeyleri ile cinsiyet arasinda fark yaratan bir degisken oldugu, bunun sonucunda anket verilerinde
erkeklerin kadinlara oranla gida etiketi okuma diizeylerinin daha fazla oldugu goriilmiistiir. Son olarak
beslenme egitimi alan 6grencilerin gida etiketi okumasi ile iliskilendirildiginde fark yaratan bir degisken
oldugu goriilmiistiir ve beslenme egitimi alan 6grencilerin gida etiketi okuma diizeylerinin yiiksek
oldugu sonucuna varilmistir.
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OZET

Gegmisi eskiye dayanan nikstamalizasyon, taze misir hamuru veya nikstamal misir unu eldesi igin
misirin alkali bir soliisyonda pisirilmesi islemidir. Amaci misir tanelerinin perikarp ve endospermini
yumusatmak ve ogiitiilmesini kolaylagtirmaktir. Aynm1 zamanda, diyet lif, enzime direng¢li nisasta,
glisemik indeks ve protein yapisi iizerinde etkili oldugu bilinmektedir. Cogunlukla misir nikstamalize
edilirken, ayn1 zamanda; bugday, piring, sorgum, arpa, patates, soya fasulyesi, fasulye, chia ve yulafta
da niktamalizasyon denenmistir. Genel islem basamaklari; %1 alkali soliisyon kullanilarak 85-90 °C
civarinda 5-180 dakika pisirme, 12-16 saat dinlendirme ve ardindan pisirme suyunun (nejayote)
stiziilmesi seklindir. Elde edilen nikstamal 6giitiilerek masa hamuru ve ardindan nihai {iriin olusturulur.
Gilinlimiizde, geleneksel nikstamalizasyon sonucu ortaya ¢ikan kalinti ve kullanilan su miktart ile
atiklarin kirletici potansiyelinin azaltilmasina yonelik calismalara odaklanilmistir. Bazi arastirmalarda
“ekolojik nikstamalizasyon” prosesleri tizerinde durulmaktadir. Ayni zamanda enerji verimliligi, proses
tizerinde gelismis kontrol ve otomasyon, maliyet ve {iretim siiresinde azalmay1 saglamak icin farkl
alternatif teknolojiler gelistirilmistir. Bu teknolojiler musir diginda farkli tahillarda heniiz
kullanilmamakla birlikte, diger tahil tiirlerinin besinsel ve teknolojik niteliklerine etkisi yeni bir
aragtirma konusudur. Enzimler gibi uygun katki maddeleriyle alternatif teknolojilerin kombinasyonuna
yonelik caligmalarin da iiriin reolojisi, besinsel ve teknolojik nitelikleri {izerindeki etkisi gelecege
yonelik arastirma konular1 arasindadir. Ayrica nikstamalizasyon prosesi sonucu atik olarak agiga ¢ikan
nejayote sivisi ve barindirdigi organik bilesikler nedeniyle ¢evreye kirletici etkisi oldugundan, bunun
aritilmasina ve organik bilesiklerin yeniden degerlendirilmesine yonelik calismalar da yapilmalidir. Bu
calismada, diinyada 6zellikle misira uygulanan nikstamalizasyon prosesinde alternatif teknolojiler ile
bunlarin etkileri ve nikstamalizasyon uygulanabilecek alternatif tahil ve baklagiller incelenmistir.

Anahtar kelimeler: Nikstamalizasyon, alkali pisirme, misir, tahil, baklagil, alternatif teknolojiler,
nejayote

ABSTRACT

Nixtamalization, which has a long history, is the process of cooking maize in an alkaline solution to
obtain fresh corn dough or nixtamal corn flour. Its purpose is to soften the pericarp and endosperm of
maize grains and facilitate grinding. It is also known to have an effect on dietary fiber, enzyme-resistant
starch, glycemic index and protein structure. While mostly maize is nixtamalized, at the same time,
Niktamalization has also been tried in wheat, rice, sorghum, barley, potatoes, soybeans, beans, chia, and
oats. The general process consists of cooking for 5-180 minutes at around 85-90 °C using 1% alkaline
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solution, resting for 12-16 hours, and filtering the cooking water (nejayote). The resulting nixtamal is
ground to form masa dough and then the final product. Nowadays, studies are focused on reducing the
amount of residue and water used as a result of traditional nixtamalization and the polluting potential of
waste. Some studies also focus on “ecological nixtamalization” processes. At the same time, different
alternative technologies have been developed to ensure energy efficiency, improved control and
automation over the process, and reduction in cost and production time. Although these technologies
have not yet been used in different grains other than corn, their impact on the nutritional and
technological qualities of other grain types is a new research topic. The effects of studies on the
combination of suitable additives, such as enzymes and alternative technologies, on product rheology
and nutritional and technological qualities are among the topics of future research. In addition, since the
nejayote liquid released as waste due to the nixtamalization process and the organic compounds it
contains pollute the environment, studies should be carried out to purify it and re-evaluate the organic
compounds. In this study, alternative technologies and their effects on the nixtamalization process
especially applied to corn worldwide, and alternative cereal and legumes that can be applied to
nixtamalization were examined.

Keywords: Nixtamalization, alkaline cooking, corn, cereal, legume, alternative technologies, nejayote

Giris

Eski uygarliklara kadar dayanan alkali pisirme islemi, Mesoamerika’da Antik Maya ve Aztekliler
tarafindan yapilmis olup, geleneksel ismi ‘’Nikstamalizasyon’’ olarak bilinmektedir (Argun,2018).
Nikstamalizasyon, taze misir hamuru veya nikstamal musir unu eldesi i¢in misirin su ve alkali bir
soliisyonda pisirilmesi islemidir (Mariscal-Moreno vd. 2022; Ramirez-Araujo vd. 2019). Buradaki amag

musir tanelerinin perikarp ve endospermini yumusatmak ve 6giitiilmesini kolaylastirmaktir (Santiago-
Ramos vd. 2018a).

Genellikle misir bazli gidalarda kullanilan nikstamalizasyon islemi, geg¢misi eskiye dayanmasina
ragmen 1940’lardan beri bilimsel olarak incelenmis, farkli ¢alismalar konu olmustur. Meksika, Orta
Amerika ve ABD’nin beslenmesinde 6nemli rol oynamaktadir (Santiago-Ramos vd. 2018a; Ramirez-
Araujo vd. 2019).

Uluslararas1 Hububat Konseyi (IGC)’nin raporuna goére; 2022-2023 yili diinya musir iiretimi 1,184
milyar/ton, tiikketimi ise 1,200 milyar/ton olup, 166 milyon/ton diinya misir ticareti ve 269 milyon/ton
civarinda stok miktarmim olacagi tahmin edilmektedir (URL-1, 2023). Yalnizca Meksika’da yaygin
olarak tiiketilen 300’den fazla gida iiriinii nikstamalize bazli misirdan elde edilirken, nikstamalizasyon
ayni zamanda; bugday, piring, sorgum, arpa, patates, soya fasulyesi, fasulye, chia ve yulaf gibi {iriinlerde
de islenmistir (Santiago-Ramos vd. 2018a; Palacios-Rojas vd. 2016).

Bu islem tortillalar, un tiirleri, nachos, pozole, tamales, misir cipsi gibi tahilli {irlinlerin iiretilmesi ve
besin degerlerini artirmak i¢in kullanilmaktadir (Mariscal-Moreno vd. 2022; Ramirez-Araujo vd. 2019).
Nikstamalizasyon iyilestirilmis niasin biyoyararlanimi nedeniyle pellegra hastaligi riskinde azalma
saglar, dinlendirme islemi sirasinda alkalinin taneler tarafindan emilmesi sayesinde, kalsiyum oranini
artirir ve mikotoksinleri 6nemli 6l¢iide azaltir. Besinsel faydalarina ek olarak nikstamalize {iriinlerin
ticarilestirilmesi, gida {rlinlerinin raf Omriiniin uzamasi, topluluklar i¢in gelir ve pazar firsatlar
yaratmast agisindan fayda saglar (Palacios-Rojas vd. 2016).

Preklasik donemde (MO1200-250) Mayalar tarafindan musirin kiille pisirilmesi islemi klasik
nikstamalizasyon olup zamanla Azteklilerin islemde kire¢ kullanmaya baslamasi yaygin kullanilan
yontem olan geleneksel nikstamalizasyondur. Hala kullanilmaya devam eden odun kiilii Meksika’da
tejate ve tamales gibi geleneksel yiyecekleri yapmak i¢cin, Amerika’da ise bugday ve misir pisirmek igin
kullanilir (Serna-Saldivar, 2015; Gonzalez-Amaro vd. 2015; Santiago-Ramos vd. 2018a).

Misir1 fazla tiiketen iilkelerde tehlikeli olan pellegra hastaligi goériilmektedir. Pellegra niasin (B3
vitamini) eksikliginden kaynaklanmaktadir. B3 vitamini bakimindan zengin olan misir insanlar
tarafindan absorbe edilemez. Nikstamalizasyon bu noktada devreye girerek niasinin absorbe edilmesini
saglayarak nisastay1 modifiye eder ve sindirimi kolaylastirir (URL-2, 2023).
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Misir ununun yapisal elementleri ve gliiteni bulunmadigindan hamur c¢ok kolay dagilir.
Nikstamalizasyon ile sert olan misirin zar1 kolay ayrilir ve ortay acikan pektin jelleserek siki bir ag
olusur. Olusan bu ag su molekiillerini tutarak hamura esneklik kazandirir (URL-2, 2023).

Geleneksel nikstamalizasyonda kullanilan kireg, isleme suyundaki yiiksek pH s1 nedeniyle nehirlerde
fazla kirlilige neden olmaktadir. Bunun disinda yiiksek su tiiketimi, yiiksek kati kalint1 ¢itkmasi (%3-
15), maliyetinin yiiksekligi, yaglar, proteinler, vitaminler gibi besin kayiplarina neden olmaktadir
(Mariscal-Moreno, 2022). Bu sebepten ekolojik nikstamalizasyon prosesi (ENP) gelistirildi (Rincon-
Aguirre vd. 2021). Bu proseste kirecin (kalsiyum hidroksit) yerine kalsiyum tuzlar1 kullanilmistir.
Ekolojik nikstamalizasyon atik suyun azalmasina ve daha iyi duyusal ve besinsel ozelliklere sahip
tortillarin yapimini saglamistir (Mariscal-Moreno, 2022).

Nikstamalizasyon Uretim Siireci

Nikstamalizasyon pisirme ve 1slatma olarak iki temel asamalardan olusmaktadir. Pisirme esnasinda
alkali maddeler ( Ca(OH),, KOH, NaOH, Mg(OH).) veya diger kalsiyum kaynaklar1 (odun kiilii, CaCOs,
CaSO04, CaCly) kullanilabilir (Santiago-Ramos, vd. 2018a). Serna- Saldivar (2021)’a gore geleneksel
nikstamalizasyonun islem basamaklar1 ve elde edilen bazi nihai iiriinlerin yapimi Sekil 1’dedir. Bu
islemde hammadde olarak su, misir ve kire¢ kullanilir.

Geleneksel nikstamalizasyon islemi genellikle %1 kire¢ kullanilarak gerceklestirilir. Genellikle su
kaynama noktasina veya biraz alta (85-90 °C) kadar, 5 ila 180 dakika arasinda 1sitilir ve musir taneleri
eklenir. Is1 uzaklastirilarak, taneler pisirme sivisinda (nejayote) yaklagik 12-16 saat bekletilir.

Islatma asamasinda endospermin nigastasi kismen jelatinlesir, germ ve endospermin triagliseritleri ve
serbest yag asitleri sabunlastirilir. Ek olarak tanelerde 6nemli bir kuru madde kaybi olur (Palacios-Rojas,
vd. 2016).

Isil islem ve kire¢ kombinasyonu, pisirme-islatma esnasinda perikarpin ¢ikarilmasini kolaylastirir,
mikrobiyal aktiviteyi kontrol eder ve son iriinlerin doku, tat, aroma, renk, raf 6mrii ve besin degerlerini
etkiler (Serna-Saldivar ve Chuck Hernandez, 2019). Pisirilip demlendikten sonra muisir taneleri nejayote
denilen siv1 ile beraber sogutulur. Taneleri ayirmak i¢in endosperm pargalari, nigasta, perikarp ve diger
musir parcalari nejayoteyle beraber siiziiliir ve atilir (Argun, 2018; Palacios-Rojas, vd. 2016) Islatma
asamasinin sonunda nejayotenin pH degeri 12,5 civarina ulagtiktan sonra siiziiliir. 2 kez suyla yikanir
ve musir taneleri ovalanarak perikarp c¢ikarilir. Yikama suyunun pH’st 7 oluncaya kadar yikamaya
devam edilir. Yikamanin diger 6nemli yonii masa ve tortillanin beyaz olmasini saglamaktir. Biitiin bu
islemlerin sonunda hazirlanan taneler “nikstamal” olarak isimlendirilir (Argun, 2018; Palacios-Rojas,
vd. 2016).

Nikstamal hamuru kurutulup 6giitiilerek nikstamal unu elde edilebilir ya da ¢ogunlukla Latin Amerika
ilkelerinde tiiketimi olan (tortilla, atoles hominy, misir cipsi, tamales, tacos, tostadas, enchiladas, vb.)
triinlerin tretiminde kullanilmaktadir. Nikstamal kurutulmayip taze haliyle diskli degirmenlerde
ogiitiiliirse “masa” olarak adlandirilan nikstamal hamuru elde edilir. Masa kurutulup 6giitiiliirse instant
masa unu elde edilir (Argun, 2018).
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Sekil 1. Geleneksel niktsamalizasyonun iglem basamaklar
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Geleneksel Nikstamalizasyon Prosesine (GNP) Alternatif Teknolojiler

Geleneksel nikstamalizasyonda yiiksek miktarda kalinti {iretiminin ekonomik, ¢evresel, beslenme ve
saglik tizerine etkilerinden dolay1 alternatif teknolojiler bulunmaya yonelik ¢aligmalar yapilmistir. Bu
caligmalar, iiretilen kalintt miktarinin, kullanilan su miktarinin, iiretilen atigin kirletici potansiyelinin
azaltilmasina odaklanirken, ayni zamanda enerji verimliligi, proses iizerinde gelismis kontrol ve
otomasyon, maliyet ve {iretim siiresinde azalma vb. saglamayir amacglamaktadir. Bu teknolojiler
sayesinde, besinler kismen hatta belki tamamen korunmus olacak, lriinlerin fiziksel ve kimyasal
Ozellikleri iyilestirilecek ve raf dmiirleri daha uzun olacaktir (Ramirez-Araujo vd. 2019; Acosta-Estrada
vd. 2015; Valderrama-Bravo vd. 2012).

Kalsiyum Hidroksit Ikamesi Olarak Kalsiyam Tuzlarmin Kullamlmas1 (Ekolojik
Nikstamalizasyon Prosesi-ENP)

Kalsiyum tuzlarmin (kalsiyum klortir, kalsiyum stilfat, kalsiyum karbonat; sirasiyla CaCl,, CaSO4 ve
CaCO3) kullaniminin, kalsiyum hidroksit kullanan geleneksel nikstamalizasyona gore daha az kirletici
kalint1 iirettigi belirlenmistir (Campechano-Carrera vd. 2012; Santiago-Ramos vd. 2015).

Figueroa vd. (2011)’nin yaptig1 bir ¢alisma ile un, hamur ve tam tahilli iiriinleri i¢in ekolojik bir islem
olarak ENP’yi onermislerdir. Bu proseste, misir unu elde etmek i¢in kire¢ yerine kalsiyum tuzlari
(kalsiyum stilfat, kalsiyum Kkloriir, kalsiyum bikarbonat, kalsiyum karbonat, kalsiyum propiyonat
kullanilmistir. Kirletici nejayote atigi ortadan kaldirilmigtir. ENP icin, 30 dakika boyunca %1 (w/w)
oraninda kalsiyum tuzu kullanilarak pisirme gerceklestirilmistir. Pisirdikten sonra her bir nikstamal, oda
sicakliginda (20 C + 3 C) 16 saat demlenmis ve ardindan bir tag degirmende Ogiitiilerek masa elde
edilmistir. Masa hizli bir kurutucuda 260 °C'de kurutulmus, tas degirmende nixtamal 6giitiilerek misir
unu elde edilmistir (Mariscal-Moreno, 2022). Bu yonteme gére tanenin perikarp kismi tamamen
korunmus, sadece musirin yeterli bir jelatinlesmesi saglanmakla kalmamis, ayni zamanda hamurun
reolojik kalitesi de iyilestirilmistir.

Campecano-Carrera vd. (2012) ENP ve GNP yoluyla elde edilen nejayote bilesimini karsilastirmistr.
ENP daha az kuru madde, pH, toplam diyet lifi ve ¢6ziiniir lif kaybina sahip, ayrica perikarpin yapisi
ENP’de GNP’ye gore daha iyi korunmus oldugu bulunmustur. ENP, misirin ve dolayisiyla nikstamalize
edilmis iriinlerin besin kalitesini artirirken, kalintilar daha az kirletici giice sahiptir. Maya-Cortés vd.
(2010), ENP’nin ekmegin besinsel ve nutrasotik dzelliklerini iyilestirdigini bildirmistir. ENP ve GNP
yoluyla iiretilen ekmegi temel alan bir diyetle beslenen farelerin kazandig1 agirlig1 karsilagtirmiglardir.
Elde edilen sonuglar ENP ile {iretilen tortillalarda yag, protein, toplam diyet lifi, ¢6ziinmez lif ve ¢oziiniir
lif igeriklerinin TNP ile iiretilen tortillalara gore arttigini gdstermektedir.

Kalsiyum tuzlarinin, misiri nikstamalize etmek i¢in kalsiyum hidroksitin yerini alabilecegi ve bu
yontemle elde edilen hamurun, geleneksel nikstamalizasyon islemine benzer iyi 6zelliklere sahip oldugu
kanitlanmigtir. Bu yontemin avantajlarindan biri de geleneksel yontem i¢in kullanilan ekipmanlarin da
bunun i¢in gerekli olmasidir. Diger bir avantaj ise hamurda daha fazla diyet lifi bulunmasini saglayan
perikarpin korunmasi ve misir tanesinde daha fazla yag kalmasidir. Bu yéntemin, az miktarda ¢oziiniir
kat1 madde konsantrasyonu ile nejayote atmasi ve pH'iin nétr olmasi, su aritiminin nétralizasyona
ihtiya¢ duymamasidir (Ramirez-Arauja, 2019; Argun, 2018).

Ekstriizyon

Bu yontem, termal ve mekanik enerji kullanan bir endiiksiyon islemidir. Sikistirilan, yar1 kati bir kiitle
olusturan ve daha sonra belirli bir geometrik sekle sahip bir ¢ikigtan gegmeye zorlanan hammaddelere
yliksek basing ve yiiksek sicaklik uygulanir. Bu siirecte, yiyecek donen bir vida ile sabit bir varil iginden
preslenir ve buradayken, ekstriide edilmis {iriiniin nihai seklini belirleyecek bir kaliptan ¢ikmadan 6nce
yiiksek sicakliklarda siirekli bir pisirme isleminden geger (Ramirez-Arauja, 2019).

Ekstriizyonun olumlu 6zellikleri arasinda nejayote olusumunun Onlenmesi, misirin perikarpinda ve
aleuronunda bulunan besin maddelerinin korunmasi ve tam tahilli gidalarin iiretilmesi sayilabilir. Bu
teknoloji, daha az su gerektirdiginden ve islem siiresi daha kisa oldugundan, GNP'den daha temiz ve
enerji agisindan daha verimli kabul edilir. Ekstriizyon, tortillalar igin taze hamur iiretmek icin
kullanilmigtir (Ramirez-Arauja, 2019). Dezavantaji ise; Ekstriizyon yonteminde intermolekiiler disiilfit
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baglarinin olugmasindan kaynakli tortilla ara {irlinlerinde ve son iiriinlerde geleneksele gore daha fazla
protein agregasyonuna neden olur Argun, 2018).

Diisiik Kesmeli Tasima Sistemi

Diisiik kesme, bir tasima cihazinda gidaya uygulanan kesme kuvvetinin maksimum azalmasini
tanimlamak i¢in kullanilan bir kavramdir (Ramirez-Arauja, 2019). Bu teknoloji, yiiksek gerilimler ve
kesme olusturan ekstriizyonun yerini alacak sekilde tasarlanmigtir. Bu sistem, tipik kalib1 olmayan bir
laminer pigiriciden olusan bir tasima sisteminin dahil edilmesiyle diisiik kesmeli ekstriizyona
dayanmaktadir. Proses, 6giitiilmiis misirin kire¢ ve su ile karistirilmasindan olusur. Pisirme boliimiine
pompalama i¢ in hazirlik ve i¢ gerilimi ve kesme kuvvetini ortadan kaldiran laminer akis tarzinda
kademeli olarak taginir (Serna-Saldivar, 2021).

Baglica avantajlari, islem siiresinin, enerji harcamalarinin ve nejayote emisyonunun azaltilmasidir
(Serna-Saldivar, 2021).

Ultrases Destekli Proses

Ultrases prosesi, diisiik frekansta (20 kHz) yiiksek giiclii ses dalgalariin kullanilmasindan olusur. Gii¢
ultrason destekli nikstamalizasyon sirasinda nixtamalin rengi ve nemi benzer ve hatta GNP'den daha
iyidir. Ek olarak, ultrases destekli nikstamalizasyon islem siiresi daha kisa, nixtamal daha yumusak ve
nejayotede kaybedilen katt miktar1 azdir. Ramirez-Araujo vd. (2019), ultrases uygulamasinin geleneksel
nikstamalizasyon islemi i¢in bir yardimci teknoloji olarak kullanilabilecegini, ancak endiistriyel
kullanim i¢in maliyeti yiikseltecegini belirtmiglerdir. Ayn1 zamanda uygulamanin hamur, un ve
tortillalarin kalitesi lizerindeki etkisini tespit etmek igin de ¢aligmalara ihtiya¢ oldugunu bildirilmistir.

Mikrodalga Destekli Proses

Mikrodalga 1sitmada (MWH), belirli bir alanda kullanilan elektromanyetik enerji, gida matrisinde 1s1
iireten 915 ila 2450 MHz araligindadir. Geleneksel 1sitma tekniklerinden farkli olarak MWH, 1sinin gida
yoluyla daha yiiksek 1sitma hizlarinda hacimsel olarak iiretildigi bir siirectir. Bu teknoloji kat1 veya
pompalanabilir gidalarda kullanilabilir (Ramirez-Arauja, 2019). Mikrodalga destekli nikstamalizasyon
(MDN), teknolojisi daha kisa pisirme siiresi, enerji verimliligi, daha az yer gereksinimi, prosesin dogru
kontrolii, yiikksek besin degeri olan iirlinler, azaltilmis nejayote liretimi, disiik isletme maliyetleri vb.
gibi bazi avantajlar sunan baska bir siirectir. Bu siirecte, uyarilmig molekiillerin, 6zellikle de su
molekiillerinin molekiiler titresimi yoluyla 1s1 enerjisi liretmek i¢in mikrodalga radyasyonu kullanilir.
Bu yontemde musir, su ve kiregle karigtirilarak mikrodalga firinda pisirilir, 1slatilir ve dgiitiilerek taze
bir hamur elde edilir. Bu yontemin bir dezavantaji, islenmis misirin asir1 derecede kurumasi ve boylece
pisirilmesinin GNP ile elde edilenden biiyiik Ol¢lide farkli olmasidir. Bunun nedeni ise tanenin i¢
kisminin da yogun olarak mikrodalgaya maruz kalmasidir (Pérez-Flores vd. 2011; Ramirez-Arauja,
2019).

Ohmik Isitma Destekli Proses

Ohmik 1sitma, verimli ve hizli pisirme i¢in bir elektro termal teknolojinin uygulanmasindan olusur. Bir
elektrik akiminin uygulanmasi i¢ 1s1 iiretir, bdylece iiriinler daha homojen bir sekilde pisirilir, enerji
harcamasi ve islem siiresi azalir. Kiregle pisirme agisindan, uygulanan akim ve voltaj, su/o6gitiilmiis
misir orani ve 0giinlerin pargacik boyutu gibi ¢esitli degiskenler dikkatli bir sekilde kontrol edilmelidir
(Serna-Saldivar, 2021).

Bu yeni teknoloji, sifir nejayote ve daha yiiksek toplam diyet lifi icerigi ve ferulik asit ve flavonoidler
gibi fenolik bilesikler igeren iriinler iiretmenin ana avantajlarin1 sunmaktadir (Serna-Saldivar, 2021).
Dezavantaji gidalarin kimyasal bilesimine bagli olarak sistem elektrotlarinin agimasidir (Ramirez-
Arauja, 2019).
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Nikstamalizasyon Isleminin Tahil ve Baklagil Niteliklerine Etkisi

Santiago-Ramos vd. (2018b) nikstamalize siyah fasulyeden elde edilen unlarin fizikokimyasal
oOzellikleri arastirdiklar1 ¢aligmada, ¢ig fasulye ve pismis fasulyenin kimyasal bilesimleri arasinda
onemli fark bulunmazken sadece Ca+ ve Fe icerigi acisindan nikstamalize edilmis siyah fasulyenin daha
zengin igerige sahip oldugu tespit edilmistir. Fasulyelerin nikstamalizasyonu, iyi beslenme profiline
sahip gidalarin formiilasyonunda bilesenler olarak kullanilabilecek mineral takviyeli unlarin elde
edilmesine bir alternatif olarak diisiiniilebilir. Geleneksel, ekolojik (CaCl, ve CaCOs) ve klasik
nikstamalizasyon igleminin tortilla ekmeginin depolanmasi sirasinda bayatlama iizerine etkisi Mariscal-
Moreno, vd. (2022) tarafindan incelenmis, ekolojik yontemle hazirlanan tortillalarn, klasik ve
geleneksel yonteme kiyasla daha geg bayatladigi tespit edilmistir. Bu c¢aligma sonuglarina gore,
endiistride ekolojik yontem kullanilarak ve yaygin katki maddelerinin ilavesi ile nihai iiriin
bayatlamasinin geciktirilebilecegi diisiiniilmektedir.

Santiago-Ramos, vd. (2018c), farkli kalsiyum kaynaklari ile nikstamalizayonundan elde edilen misir
unlarinin, masa hamurlarma etkisi ile ilgili yaptig1 caligmada; geleneksel ve klasik islemlerden elde
edilen masa hamuru diisiik derecede nisasta jelatinlesmesi, yiiksek lif icerigine sahip, daha az elastik ve
viskoz bir hamura yol a¢tig1 goriilmiistiir. Bu verilerden yola ¢ikarak kalsiyum kaynagi Ca(OH); ve
odun kilii kullanilan proseslerin, uygun reolojik 6zelliklere sahip bir hamur elde etmek i¢in daha iyi
oldugu kanisina varilmistir.

Argun vd. (2023), %15 oraninda katilan nikstamalize bugday kepeginin ekmek o6zellikleri tizerine
etkisini arastirmak icin yaptiklar1 ¢alismada; geleneksel nikstamalizasyon isleminin ekmek hacmi ve
dokusu agisindan kepegin ozelliklerini iyilestirmedigi ancak %1 CaCl, ve %1 CaCOs ile ekolojik
nikstamalizasyon islemine tabi tutulan kepek iizerinde olumlu etkilerinin oldugu belirlenmistir. Ancak
kabuk ve kirmnti renk degeri agisindan CaCOs uygulanan kepekler, CaCl, uygulanan kepeklere gore daha
iyl sonu¢ vermistir. %1 CaCl; ile nikstamalizasyon igleminde kepegin fitik asit igerigi azalmazken,
kalsiyum icerigi yaklagik 4 kat arttig1 da tespit edilmistir.

Makarnalik bugday ununun 6zelliklerini gelistirmek i¢in Rincon-Aguirre vd. (2022)’1 yaptig1 bir
caligmada, bugday unu sirasiyla %0.3, %0.7 ve %1.1 Ca(OH);, CaCOs ve CaCl, ile muamele edilmistir.
Nikstamalize edilmemis durum bugday1 ile karsilastirildiginda, nikstamalize bugdayin protein
ylizdelerinde 6nemli bir azalma tespit edilmemistir. Nikstamalize durum bugday1 unu ile elde edilen
ekmek, genel olarak nikstamalize edilmemis durum bugdayi ile benzer ya da ondan daha biiyiik hacme
sahip olmustur. Ancak nikstamalize durum bugday1 6rneklerinin hi¢biri ekmeklik bugday kontroliinden
daha yiiksek bir hacme sahip olmamustir.

Geleneksel niktamalizasyon ile pisirme esnasinda yag, protein, vitamin ve mineraller gibi bazi besinsel
kayiplarin da olustugu bildirilmistir (Argun, 2018). Moreno vd. (2015)’ in yaptiklar1 bir ¢alismada
kalsiyum tuzlar1 ile yapilan ekolojik nikstamalizasyonun sonunda daha fazla perikarp (tanenin
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antosiyanin ve fenolik madde icerigi) ve besinsel lif degerinin son iirliniin yapisinda kaldigini
bildirmiglerdir. Pérez-Carrillo vd. (2017)’nin nikstamalize musir unlarindan yapilan ekmeklerin
endiistriyel bugday unlarindan yapilan ekmeklere gore %65 oraninda daha fazla besinsel lif degerine
sahip oldugunu belirtmislerdir.

Santiago-Ramos vd. (2017)’nin orta sertlikte ve yumusak misir taneleri tizerine yaptiklari bir ¢alismada,
alkali pisirme ve dinlendirmeden sonra tanelerin su absorbe ettiklerini ve kismi jelatinizasyona
ugradiklarini, pigsirme isleminin nigasta Ozelliklerini etkiledigini ve amiloz-lipid komplekslerinin
olusumunu tegvik ettigini bildirmislerdir. Sorgumun nikstamalizasyonu ile (%1 kireg), islenmemis
sorgumlara gore daha yiiksek protein, su ve yag emme kapasitesi, pH, higroskopisite, fitat ve tripsin
inhibitérii igeren sorgum iretilmistir. Ayn1 zamanda kiil ve HCN igerigi, nikstamalize edilmemis olana
kiyasla daha diisiik bulunmustur. Ancak Rashwan, vd. (2021)’nin yaptig1 bir ¢aligmada fermentasyonun
sorgum i¢in daha iyi bir yontem oldugu, nikstamalizasyon gibi yiiksek miktarda su kullanmadan {iriin
kalitesini iyilestirebildigi belirtilmistir.

Sonuc ve Oneriler

2022-2023 yil1 diinya musir iiretimi 1,184 milyar/ton, tiikketimi ise 1,200 milyar/ton olan misirin eski
uygarliklardan bu yana insan beslenmesindeki 6nemi biiyiiktiir. Nispeten daha fazla iiretildigi tilkelerde
musirin alternatif trlinlere islenmesi amaciyla bir isleme yontemi olarak nikstamalizasyon gegisten
giintimiize kullanilan bir yontemdir. Ancak kalint1 miktarinin fazla olmasi, organik bilesiklerin nejayote
ile birlikte atilip ¢evre kirliligine yol agmasi, fazla miktarda su kullanilmasi gibi dezavantajlarinin
olmasi alternatif teknolojilerin arastirilmasina yol agmustir. CaCl, gibi alternatif alkali maddelerin
kullanimina dayanan ekolojik nikstamalizasyon kavrami her ne kadar giindemde olsa da bu yontemde
de yiiksek miktarda su kullanim1 olmaktadir. Ve iiriin kalite nitelikleri iizerinde daha ileri ¢alismalara
ihtiya¢ oldugu disiiniilmektedir.

Nikstamalizasyonun musir harici tanelerde kullanimina dair ¢alisma sayis1 kisithdir. Alternatif
teknolojilerin kullanimiyla nikstamalizasyonun, perikarpi endospermine siki bagli tahil ve bakliyat
tirlerinin fizikokimyasal nitelikleri ile gliiteni az/olmayan tahillarin igleme niteliklerine etkilerinin
gelecek arastirma konular1 arasinda yer alacagi sdylenebilir. Tahil ve baklagillerin besinsel (mineral
madde icerigi vb) ve teknolojik niteliklerini (elastikiyet vb) iyilestirebilmek amaciyla, proses
kosullarinin optimizasyonu, enzim vb uygun katki maddeleriyle kombinasyon gibi alternatif
caligmalarin da yapilabilecegi diisiiniilmektedir.

Ayrica nejayote barindirdigi organik bilesikler nedeniyle ¢evreye kirletici etkisi oldugundan ve her yil
tonlarca su ¢evreye birakildigindan, ¢ok kademeli aritma yontemlerinin gelistirilmesi bir gerekliliktir.
Nejayotenin igerdigi c¢ok sayida organik bilesigin yeniden degerlendirilmesi gerektigi de
diisiiniilmektedir. Ancak igerdigi fitokimyasallarin bilesimi, biyoerisilebilirligi, biyoyararlanimi ve
biyoaktivitesi hakkinda yeterli bilgi mevcut degildir. Bu atik suyu tamamen karakterize etmek ve
nejayote olusumunu, alkaliligini ve biyomolekiillerin geri kazanimini saglayabilecek daha ileri diizey
caligmalara ihtiyag vardir.
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YUKSELEN BiR GIDA / GIDA BILESENI: iGDE (Elaeagnus angustifolia L.)
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OZET

Elaeagnus angustifolia L., Elaeagnacea familyasina ait olup, dogal antioksidan kaynagi olarak
kullanilabilen, ¢ok sayida farmakolojik aktiviteye sahip énemli bir tibbi bitkidir. Igde hem agaci hem
de meyvesi ile ayn adi tastyan bitkisel bir kaynaktir. igde agacinin kokleri, yapraklari, gigekleri,
meyveleri, meyve kabuklar1 ve tohumlar1 gida, ilag, eczacilik ve parfiimeride kullanilmaktadir.
Kuraklik, tuzluluk, kayalik, alkalilik gibi olumsuz kosullara uygun, ekolojik ve ekonomik kullanima
sahiptir. Literatiir incelendiginde saglik agisindan ¢ok sayida faydaya sahip oldugu anlasilmigtir. igde
tilketimi tavsiye edilir ¢linkii ciceklerini koklamak zihinsel berraklik ve tazelik saglar ve kansere
yakalanma olasiligin1 azaltir. Cigekleri arilar i¢in nektar kaynagi olarak ve likor iiretiminde aroma
maddesi olarak kullanilmaktadir. igdenin yenilebilir meyveleri besin degeri agisindan zengindir ve
dogal antioksidan, fenolik ve flavonoid bilesikleri igerir. Farkli fitokimyasal kategorilerden cesitli
bilesikler igermesi nedeniyle yeni ilaclarin kesfine dnerilebilir. Igde protein, seker, amino asitler, gesitli
vitaminler (tokoferol, karoten, C vitamini, tiamin), mineral maddeler (kalsiyum, magnezyum, potasyum,
demir, ¢inko ve manganez) ve yag asitleri agisindan zengindir. Bu nedenle son yillarda yapilan
caligmalarda gida iiriinlerine katki maddesi olarak kullanildig1 goriilmektedir. Besin degeri yiiksek ve
sagliga birgok faydali etkisi olmasina ragmen tiiketimi yaygin degildir. Bu nedenle son yillarda ¢esitli
gida formiilasyonlarinda kullanimi {izerine arastirmalar yogunlagmis ve basarili sonuglar elde edilmistir.
Bu calismada konu detayli bir sekilde anlatilacaktir.

Anahtar Kelimeler: igde, Elaeagnus angustifolia L., Gida, Besin degeri, Fonksiyonel 6zellik

ABSTRACT

Elaeagnus angustifolia L. belongs to the family of Elaeagnacea and is an important medicinal plant
associated with numerous pharmacological activities, which can be used as natural antioxidant source.
Oleaster is an herbal resource with the same name for both its tree and fruit. The roots, leaves, flowers,
fruits, fruits peel, and seeds of the oleaster tree are used in food, medicine, pharmacy, and perfumery. It
has ecological and economic use, suitable for adverse conditions such as drought, salinity, rocky, and
alkalinity. In the literature review, it was understood that it has numerous health benefits. Oleaster
consumption is recommended because smelling its flowers provides mental clarity and refreshment and
reduces the possibility of developing cancer. Its flowers are used as a nectar source for bees and as a
flavouring agent in liqueur production. Oleaster edible fruits are rich in nutritional value and contain
natural antioxidant, phenolic and flavonoid compounds. Since it contains various compounds from
different phytochemical categories, it could be proposed for the discovery of new drugs. Oleaster is rich
in protein, sugar, amino acids, various vitamins (tocopherol, carotene, vitamin C, and thiamine), mineral
substances (calcium, magnesium, potassium, iron, zinc and manganese) and fatty acids. For this reason,
it is seen that it is used as an additive to food products in recent studies. Although it has high nutritional
value and many beneficial effects on health, its consumption is not common. Therefore, in recent years,
research has focused on its use in various food formulations and successful results have been obtained.
In this study, the subject will be explained in detail.

Key Words: Oleaster, Elaeagnus angustifolia L., Food, Nutritional value, Functional property
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Giris

Elaeagnus angustifolia L. (igde), kurak veya yar1 kurak alanlarda yetisen, zeytin agacina benzeyen,
kiiciik ve kirmizimsi kahverengi, oval sekilli, unlu, tatlims1 ve yenilebilir meyveleri olan dikenli, yaprak
doken bir agacg/calidir (1, 2). Rus zeytini, Iran zeytini, giimiis meyvesi veya yabani zeytin olarak da
bilinen, giizel kokulu ¢igekleri olan igde agaci/calisi, diinya ¢apinda ¢ok amagl 6nemli bir halk ilaci ve
tedavi edici 6zelliklere sahip sifali bir bitki olarak taninmaktadir. Gliney Avrupa, Orta ve Kuzey Asya
kokenli olup Giiney Rusya ve Kazakistan'dan Tiirkiye ve Himalayalara kadar yayilmistir (3, 4). Agaci
ve meyvesi ayni adla anilmaktadir.

Kurutulmus igde meyveleri, zengin besin maddesi ve antioksidan icerigi nedeniyle gida iiriinlerinde de
kullanilmaktadir (5-10). igde meyveleri karbonhidrat, protein, seker, amino asitler, vitaminler ve sagliga
faydali mineral maddeler agisindan zengin olmasindan baska meyveler, ¢igekler, tohumlar ve yapraklar
fenolik, flavonoid ve antioksidan bilesiklerin dogal kaynaklarindandir. igde meyvelerinin; genotip,
iklim, ¢evre kosullar1 ve yetisme yerine bagli olarak meyve kalitesi ve biyoaktif 6zelliklerinin farklilik
gosterdigi belirtilmistir (2, 11, 12). Bitkinin yapraklar1 ¢ay, yem, odun hamuru olarak kullanilirken,
olgunlagsmis meyveleri taze veya kurutulmus atistirmalik olarak tiiketilmektedir.

Igde agacinin dzellikle meyve ve ¢gigekleri birgok tibbi kullanima sahip olup ilag ve parfiim sanayisinde
kullanilmaktadir.

Bilesimi ve Besin Degeri

Taze velveya kuru olarak tiiketilen igde meyveleri A, C, E, K, B; vitaminleri ve 8 karoten ile potasyum,
sodyum, kalsiyum, magnezyum, manganez, demir, bakir ve ¢inko gibi mineraller agisindan zengindir
(2, 6, 7, 13). Meyvelerde karbonhidratlardan galaktoz, glukoz, mannoz, ramnoz, siikroz, ksiloz ve
galakturonik asit, ozellikle glukoz ve fruktoz, bulunmaktadir (5, 13). Olgun igde meyvelerinde 4-
hidroksibenzoik, kafeik, benzoik, vanilik, 4-hidroksisinnamik, protokatesik ve ferulik asit bulundugu
belirtilmistir (5). Igdenin fitokimyasallari {izerine yapilan aragtirmalarda; tiim kisimlarinda flavonoidler,
fenolikler, karbonhidratlar, amino asitler, yag asitleri, fosfolipidler, glikozitler, alkaloitler, esterler,
ketonlar, fenolik asitler, fenil eter, polisakkaritler, kumarinler, terpenler, alkoller, tanenler, steroidler,
karotenoidler, vitaminler gibi bilesenler/bilesikler oldugu tespit edilmistir (5, 13-22).

Igde bitkisinde; epikatesin, epigallokatesin, isorhamnetin, kaempferol, rutin ve kersetin gibi gesitli
flavonoidler ve benzoik asit, 4-hidroksibenzoik asit, klorojenik asit, etil sinamat, gallik asit, ellagik asit,
kafeik asit, ferulik asit, p-kumarik asit gibi fenolik asitler, protokatekuik asit ve vanilik asit tespit
edilmistir (5, 13, 15, 17, 23, 24). Meyvelerinde; laurik, palmitik, palmitoleik, tridekanoik,
pentadekanoik, miristik, oleik, linoleik, linolenik, stearik ve arasidonik asit gibi yag asitlerinin yani1 sira
(25,26) amino asitlerden aspartik asit, alanin, fenilalanin, arginin, 16sin, histidin, izoldsin, lizin,
metiyonin, treonin, prolin, serin, valin, sistein, glisin, tirozin, glutamin ve triptofan bulunmustur (13).

Igde meyvelerinin fitokimyasal analizi, gida ve ilag gibi endiistrilerde bircok faydaya sahip olan/olacak
fenolik asitler, flavonoidler, vitaminler, karotenoidler, likopen, amino asitler, organik asitler,
sitosteroller, glikozitler, kumarinler, tanenler ve terpenoidler gibi kimyasal bilesigin oldugunu
gdstermistir (7, 13, 28). igde meyvesinin yiiksek besin degerine sahip oldugu ve %60'a kadar seker,
protein, K ve P tuzlar igerdigi, yapraklarinin ise 150-328 ppm kadar C vitamini icerdigi belirtilmistir
(29).

E. angustifolia L. meyvesinin 6nemli diizeyde antioksidan kapasite ve fitokimyasal bilesikler igerdigi,
ancak farkli cografi 6zellikler ve farkli iklimlerin antioksidan kapasite ve fitokimyasal bilesikler
tizerinde biiyik etkisi oldugu belirlenmis (11), Uzun vd. (30) ise arastirmalar1 sonucunda, E.
angustifolia'nin genetik kaynaklarinin degerlendirilmesi ve korunmasinin 6nemini vurgulayarak koruma
prosediirleri tasarlanmasi ve uygulanmasi gerektigine dikkat ¢ekmistir.

Gidalarda kullanim

Cakmake1 ve ark. (9), igde meyvesinin kabuk ve unlu kisminin ayri ayri 6giitiilmesi ile elde edilen
unlarin dondurma tiretiminde farkli oranlarda kullanilmasi ile dondurmanin kurumadde, viskozite,
asitlik, ilk damlama, tam erime ve C vitamini degerlerinde artisa neden oldugunu, besinsel ve
fonksiyonel o6zellikleri artirdigini, bu nedenle dondurmalarda lezzet ve dogal antioksidan kaynagi
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olacagini tespit etmislerdir. Ayni1 arastirma sonucunda; unlu yapisi, kendine 6zgii tath tadi, fonksiyonel
ozellikleri, zengin ve faydali besinsel ve kimyasal bilesimi ve yiiksek farmasotik degeri nedeniyle igde
meyvesinin gida endiistrisinde fonksiyonel bir bilesen olarak kullanilabilecegi vurgulanmistir. Bagka bir
arastirmada, igde tozunun besleyici, lifli ve fonksiyonel 6zellikleri nedeniyle glutensiz keklerde bilesen
olarak kullanilabilecegi (31), bir bagka arastirmada ise set tipi yogurtlara igde unu ilavesinin yapisal
ozellikleri iyilestirdigi, toplam fenolik igerigi ve islevselligi artirdigi rapor edilmis (32), igde unu
ilavesinin kurabiyelerin diyet lifi igerigini artirdig1 belirtilmistir (1). Igde ununun yogurt ve probiyotik
yogurt iiretimi iizerine etkileri iizerine arastirmalar yapilmis ve yogurtta sulanmanin azaldigi ve
fonksiyonel 6zelliklerin arttigi belirlenmistir (8, 10).

Igde unu ilavesinin pandispanyanin kalsiyum, potasyum, ham lif, yag ve fenolik bilesiklerini arttirdig
(33), bugday ununa igde unu ikame edilmesi durumunda seviye arttik¢a yag ve lif icerigi ve aromasinin
arttig1 rapor edilmistir (34).

Igde ununun kendine 6zgii tath tad, yapisi, dokusu, minerali, fenolik ve diger bilesenleri géz oniine
alindiginda, unlu mamuller, dondurma, kurabiye, yogurt, ¢ikolata vb. gidalarin {iretiminde alternatif
fonksiyonel bilesen olarak kullanilabilecegi anlagilmstir.

Diger Kullanim alanlarindan 6zet bilgi

Igde agacinin asir1 stres ve kuraklik, soguk, don, su baskin1 ve farkli pH gibi ¢evre kosullariyla bas etme
yetenegi ve toleransi yiiksek oldugundan, ¢evre korumada yaygin olarak kullanilmaktadir (35-40).

Gilimiis yapraklari, hos kokulu ¢icekleri, meyveleri, strese ve olumsuz kosullara dayanikliligi nedeniyle
yiiksek ekolojik degere sahip olan bu bitki, ¢evre diizenlemesi, korunak kemerleri ve riizgar kesici,
¢ollesme kontroliinde, toprak ve suyun korunmasinda, bitki Ortiisiinin ve bozulmus arazilerin
restorasyonunda, agaglandirmada ve fakir topraklarda kurakliga dayanikli siis bitkisi olarak 6nemli rol
oynamaktadir (41).

Kirlilige dayanikliligi, tuzluluga toleransi, estetik goriiniimii ve hizli biiyiime yetenegi nedeniyle
cevrenin rehabilitasyonunda siis bitkisi olarak yaygin olarak kullanilmakta, bal arilar1 i¢in nektar ve
ahsap isleri ile torna isleri i¢in odun kaynagidir (29).

Igdenin kok, odun, agac kabugu, geng dallari, ¢igekleri, yapraklari, meyveleri gibi farkli kisimlart gida,
sthhi tesisat, ilag, parfiim, yem, kagit yapimi ve ahsap endiistrilerinde kullanilmaktadir. igde agac1, eski
caglardan beri odun, gida, barmak, el aletleri, boya ve mutfak esyalart yapimi amaciyla da
kullanilmaktadir (29, 42).

Bozulmus, erozyona ugramis ve heyelanli alanlar, tuzlu-alkali topraklar ve bozkirlar i¢in uygun
olmasinin yani sira (43, 44) azotu sabitleyerek topragi azot agisindan zenginlestirmekte ve orman arazisi
1slahinda kullanilmaktadir (40, 45).

Igde agaci kiigiik, hos kokulu sarimsi - beyaz cicekleri olan, bal arilar1 igin iyi bir nektar kaynag: ve
likér {iretiminde aroma maddesi olarak kullanilan bir bitkidir (13, 46). igde meyvesi kuslar i¢in besin
kaynag1 olup bu nedenle yasam alanlarinda énemli bir ekolojik rol oynamaktadir. igde agacinin riizgar
kesici, yaban hayati ¢ekici, kar tuzaklari ve canli ¢gitler, nehir ve okyanus kiyr alanlarinin korunmasi ve
erozyon kontroliinde kullanilma potansiyeline sahiptir. Bitkinin gesitli cografi ve gevresel kosullara
toleransi nedeniyle agir metallerin taranmasinda biyomonitor ajani olarak kullanilabilecegi belirtilmistir
(47). 1gde agacinin toprak verimliligini de énemli 6lgiide zenginlestirdigi belirtilmistir (48).

[gdenin gok sayida farmakolojik etkisinin de bulundugu ve arastirmalarin yogun sekilde devam ettigi
goriilmiigtiir. Ancak, bu ¢alisma kapsaminda daha ¢ok gida sanayiinde kullanimina agirlik verilmistir.

Sonug ve oneriler

Igde agacinin kokleri, yapraklari, cigekleri, meyveleri, meyve kabuklart ve tohumlar1 gida, halk
hekimligi, tip, eczacilik, kozmetik, parfiimeri vb. alanlarda kullanilmaktadir. Bal arilar1 i¢in 6nemli
nektar kaynagidir. Agag ekolojik ve ekonomik kullanima sahip olup kuraklik, tuzluluk, kayalik ve alkali
sartlara uyum saglamaktadir. igde meyveleri; protein, seker, vitamin ve mineraller bakimindan zengin,
ozellikle fenolik, flavonoid ve antioksidan bilesiklerin dogal kaynagidir. Gida triinleri iiretiminde
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fonksiyonel bilesen olup gida endiistrisinde kullanimi gittikce yaygilagmakta ve meyve olarak ¢ok
tilkketilmeyen igdenin iistiin 6zelliklerinden yararlanma firsat1 olugmaktadir/olusturulmalidir.
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ERZINCAN TULUM PEYNIiRi UZERINE SON DEGERLENDIRMELER ve YAYLALARDA
GELENEKSEL - ORiJINAL URETIMINDEN KESITLER

LATEST EVALUATIONS ON ERZINCAN TULUM CHEESE AND SECTIONS FROM ITS
TRADITIONAL - ORIGINAL PRODUCTION IN THE PLATEAUS

Songiil Cakmakg¢i
Gida Miihendisligi Boliimii, Ziraat Fakiiltesi, Atatiirk Universitesi, Erzurum, Ti tirkiye

ORCID ID: https://orcid.org/0000-0003-0334-5621

OZET

Tiirkiye’nin peynirleri arasinda; ekonomik degeri, iiretim ve tiikketim miktar1 bakimindan Beyaz ve
Kasar peynirlerinden sonra ii¢iincii sirada Erzincan Tulum peyniri gelmektedir. Tiirkiye'nin ilk tescilli
peyniri olup, Erzincan Sanayi ve Ticaret Odasi’nin bagvurusu ile Tiirk Patent ve Marka Kurumu
(TURKPATENT) tarafindan 2001 yilinda Mense olarak tescillenmistir. Peynir beyaz-krem renkte,
yiiksek yag icerigine sahip, agizda kolayca eriyen, kendine 6zgii asidik, tereyagimsi ve ransit tada sahip,
kirtlgan, homojen yapida, yar sert karakterde lezzetli bir peynirdir. Cografi isaret (CI) tescil belgesinde
tretim kapsamindaki yaylar belirtilmis ancak bahsedilen yaylalar disinda (Erzurum Palanddken,
Golyurt, Baskurtdere, Yagli, Dumlu, Cat ve Toprakkale civar1 Yaylalari, Tunceli ve Elazig ve diger)
fazla miktarda iiretim yapilmaktadir (8, 9). Erzincan Tulum peyniri orijinal olarak, genellikle “Savak”
olarak isimlendirilen gogerler tarafindan tretilmekte ve kegi derisinden hazirlanan tulumlara
doldurularak dogal magaralarda ya da soguk hava depolarinda olgunlastirilmaktadir. Ancak, giiniimiizde
tahta ve plastik ambalajlar veya ¢émlekler tulumun yerini almig/almaktadir. Erzincan Tulum peynirinin
ayirt edici 6zellikleri; iiretiminde kullanilan Akkaraman koyun siitli, geleneksel sirden mayasi, Kemah
tuzu ve geleneksel liretim yontemi ve ambalajlamada kullanilan kegi tulumudur. Erzincan Tulum peyniri
ihracata ¢ok uygun, duyusal olarak begenilen ve besin degeri oldukga yiiksek bir peynir ¢esidimizdir.

Erzincan Tulum peynirinin pH, asitlik, kurumadde, protein, yag, kiil, tuz ve olgunlagsma derecesi
sirastyla; 4.82-5.27, %0.62-1.34, %56.92-66.22, %16.61-29.92, %31.19-35.41, %3.92-6.05, %2.84-
4.99 ve %11.58-17.53 araliginda derlenmistir.

Peynir cografi isaretle koruma altina alinmasina ragmen iiretimde ve olgunlastirmada sorunlari
bulunmaktadir. Belirlenen spesifikasyonlara gore iiretim yapilip yapilmadigi ve {riinlin tiiketicinin
sofrasina nasil ulagtifi devlet kurumlan tarafindan diizenli ve etkin sekilde kontrol edilmelidir.
Yaylalardaki gdcerlerin sorunlar ele alinmali, ¢éziime kavusturulmali ve bunlara sahip ¢ikilmalidir.
Hatta bunlara peynirin siirdiiriilebilirligi icin maddi destek verilebilir. Ciinkii bu degerli marka peynirin
fabrika sartlarinda iiretiminde ayni1 lezzet ve kalitede tiretimi miimkiin olmamaktadir. Ayrica, bu konuda
yapilan arastirma sonuglar1 ve arastirmacilarin tecriibeleri ve yardimlar1 goz ardi edilmemelidir.

Anahtar Kelimeler: Tiirkiye peynirleri, Erzincan Tulum peyniri, Cografi isaret, Gogerler, Yayla, Oneri

ABSTRACT

Erzincan Tulum cheese is among the cheeses of Turkey; in terms of economic value, production and
consumption, it ranks third after Beyaz and Kasar cheeses. It is Turkey's first geographically indicated
cheese and was registered as Origin in 2001 by the Turkish Patent and Trademark Office
(TURKPATENT) upon the application of the Erzincan Chamber of Industry and Commerce. The cheese
is a delicious cheese with a white-cream color, high fat content, melts easily in the mouth, has a unique
acidic, buttery and rancid taste, is fragile, has a homogeneous structure and has a semihard character. In
the Geographical Indication (GI) registration certificate, the springs within the scope of production are
specified, but apart from the mentioned plateaus (Erzurum Palanddken, Golyurt, Baskurtdere, Yagli,
Dumlu, Cat and Toprakkale plateaus, Tunceli and Elazig and others), large amounts of production are
carried out (8, 9). Erzincan Tulum cheese was originally produced by nomads, generally called "Savak",
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and is stuffed into goat skin bags and matured in natural caves or cold storages. However, today, wooden
and plastic packages or pots have replaced bagpipes. Distinctive features of Erzincan Tulum cheese;
Akkaraman sheep milk used in its production, traditional shirden yeast, Kemah salt and goat skins used
in traditional production method and packaging. Erzincan Tulum cheese is a type of cheese that is very
suitable for export, is sensory appreciated and has a very high nutritional value.

The pH, acidity, dry matter, protein, fat, ash, salt and degree of ripening of Erzincan Tulum cheese
ranged from 4.82-5.27, 0.62-1.34%, 56.92-66.22%, 16.61-29.92%, 31.19-35.41%, 3.92-6.05%, 2.84-
4.99% and 11.58-17.53%, respectively.

Although cheese is protected by geographical indication, it has problems in production and ripening.
Whether production is made according to the specified specifications and how the product reaches the
consumer's table should be checked regularly and effectively by government institutions. The problems
of the nomads in plateaus must be addressed, resolved and taken care of. They can even be given
financial support for the sustainability of cheese. It is not possible to produce this valuable brand cheese
with the same taste and quality under factory conditions. In addition, the results of the research
conducted on this subject and the experiences and assistance of researchers should not be ignored.

Key Words: Cheeses of Turkey, Erzincan Tulum cheese, Geographical Indication, Nomads, Plateau,
Suggestion

Giris

Tiirkiye’nin 150’den fazla olan peynir ¢esidi olup bunlar i¢inde 8-10 adetten fazla olan tulum peynirleri
arasinda en fazla taninan ve sevilerek tiiketileni Erzincan Tulum peyniridir denilebilir (1-3). Tulum
peyniri; adini orijinalde keci derisi igerisine doldurularak olgunlastiriimasindan almistir. Ulkemizde,
ekonomik degeri ve iiretim ve tiiketim miktar1 bakimimdan Beyaz ve Kasar peynirlerini takip ederek
ticiincii sirada yer almaktadir. Tiirkiye'nin ilk tescilli peyniri olma 6zelligini de tasiyan peynir, Erzincan
Sanayi ve Ticaret Odasi’nin basvurusu ile Tiirk Patent ve Marka Kurumu (TURKPATENT) tarafindan
2001 yilinda Mense olarak tescillenmistir (4). Peynirin cografi isaret tescil belgesi bilgileri Sekil 1°de
verilmigtir. Peynir beyaz-krem renkte, yiiksek yag icerigine sahip, agizda kolayca eriyen, kendine 6zgii
asidik, tereyagimsi ve ransit tada sahip, kirilgan homojen yapida, yan sert karakterde lezzetli bir
peynirdir (2, 5).

Peynirin Baz1 Karakteristik Ozellikleri

Tulum peyniri; adin1 koyun veya kegi derisi igerisine doldurularak olgunlastirilmasindan almistir.
Tulum igerisinde olgunlastirma, peynirin olgunlasma siirecini 6nemli diizeyde etkilemektedir. Tulum
peynirleri ismini ambalaj malzemesinden almasina ragmen, giiniimiizde tahta, plastik ambalajlar veya
comlekler tulumun yerini almig/almaktadir. Erzincan Tulum peynirinin ayirt edici ozellikleri;
iiretiminde kullanilan koyun siitii, geleneksel sirden mayasi, Kemah tuzu ve geleneksel {iretim yontemi
ve ambalajlamada kullanilan ke¢i tulumudur (4). Bu faktorlerin tamami, peynirin beyaz-krem renkte,
yiiksek yag igerigine sahip, agizda kolayca eriyen, kendine 6zgii asidik, tereyagimsi ve ransit tada sahip,
kirllgan homojen yapida, yart sert karakterde lezzetli bir peynir olmasini saglamaktadir (2, 5).
Geleneksel olarak kegi derisinde olgunlagma islemi sirasinda, peynir kitlesindeki su keci derisinin
gozeneklerinden disari sizmaktadir. Derinin gézenekli yapisinin oksijen gecirgenligi oldugundan, dogal
olarak peynirde okside bir tat olugsmaktadir (6). Erzincan Tulum peyniri ihracata ¢ok uygun, duyusal
olarak begenilen ve besin degeri oldukga yiiksek bir peynir ¢cesidimizdir.
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Sekil 1. Erzincan Tulum peynirinin cografi isaret tescil belgesi (4)
Peynirin Yapildig1 Yaylalar ve Baz1 Arastirma Sonuglari

Cografi Isaret (CI) tescil belgesinde Erzincan Tulum peyniri, "Erzincan'n 90-100 cesit bitki
zenginligine sahip yaylalarinda (Munzur, Cimen, Cayirli, Tercan ve Kemah Oluk) beslenen Karaman
koyunundan yilin besinci ve dokuzuncu aylari arasinda alinan siitten 6zel islemle yapilan peynir" olarak
tanimlanmustir (2, 4). Ancak, bilgilerimiz ve aragtirmalarimiz belirtilen bu alanin dar tutuldugunu
gostermektedir. Anilan bolgelerin diginda (Erzurum Palandéken, Golyurt, Baskurtdere, Yagli, Dumlu,
Cat ve Toprakkale civari Yaylalari, Tunceli ve Elazig ve diger) ¢ok kaliteli Tulum peyniri yapilmaktadir
(7, 8).

Erzincan Tulum peynirinin mevcut iiretim teknigi ve bilesimi iizerinde ¢ok sayida arastirma yapilmstir.
Uretim teknolojisi, ambalaj materyali cesidi/boyutu ve karakteristik baz1 dzellikleri (biyokimyasal
ozellikleri, uzun olgunlagsma donemindeki laktik flora degisimi ve kapsamli mikrobiyolojik analizleri,
farkli depolama sartlarinda aflatoksin olusum potansiyeli, duyusal 6zellikleri, ugucu bilesikleri vb.)
tizerinde arastirmalar yapilmis ve devam etmektedir. Erzincan Tulum peynirinin bazi 6zelliklerine ait
arastirma sonuglarina gore; peynirde pH, asitlik, kurumadde, protein, yag, kiil, tuz ve olgunlagsma
derecesi sirasiyla; 4.82-5.27, %0.62-1.34, %56.92-66.22, %16.61-29.92, %31.19-35.41, %3.92-6.05,
%2.84-4.99 ve %11.58-17.53 olarak derlenmistir (9).

Erzincan Tulum peynirinde ugucu aroma maddeleri konusunda yeterli ¢alisma yapilmamis olup,
Baskurtdere yaylasinda (Toprakkale, Erzurum) iiretilip tulum ve plastik ambalajda 90 giin siireyle
olgunlastirilan peynirlerde yapilan bir ¢aligmada, SPME-GC/MS teknigi ile 100 kadar ugucu bilesik
belirlenmistir. Bu bilesiklerden temel olanlar: kisa zincirli yag asitleri, 2-biitanon, diasetil, etanol ve
primer alkollerdir. Digerleri ise etil ester, asetaldehit, 2-propanol, fenetil alkol, dimetil disiilfit,
dimetilsiilfon, -pinen, carane ve p-cymene olarak saptanmustir (7). Ayni peynirler tizerinde yapilan
arastirma sonuglarinda; taze Tulum peynirinde sirasiyla Lactobacillus spp., Streptococcus spp. ve
Lactococcus spp. suslarinin baskin oldugu tespit edilmis, 3 aydan 9 aya kadar uzayan olgunlagma siiresi
boyunca ise Enterococcus suslar1 ve Lactobacillus tiirii bakteriler dominant floray1 olusturmustur (10).
Tiiketime sunulan 40 adet Erzincan Tulum peyniri 6rneginde laktik asit bakteri suslarinin %92.08’inin
Lactobacillus spp. oldugu ve baskin floray1 olusturdugu tespit edilmistir (11).

200



ICONFOOD'23
INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

PROCEEDINGS BOOK

Erzincan ili ve il¢elerinden toplanan peynirlerde aroma-aktif maddeler, direkt solvent ekstraksiyonu,
yiiksek vakum distilasyonu, gaz kromatografisi-kiilte spektrometresi, gaz kromatografisi olfaktometri
ve aroma ekstraksiyon diliisyon analiz teknikleri kullanilarak belirlenmistir. Peynir 6rneklerinin GC-
MS ile analizinde, notral/bazik fazda 82 ve asidik fazda 22 olmak iizere toplam 104 adet ugucu bilesen
ve bunlarin relatif (nisbi) miktarlar1 belirlenmigtir. Peynir ekstraktlarinda belirlenen ugucu bilesiklerin
cesidi ve/veya miktar1 agisindan ornekler arasinda farklhiliklar gozlenmistir. Ozellikle uzun siire
depolama asamasi sirasinda, peynirin yiizeyinde gelisen ve peynirin basilmasi esnasinda bulagan
kiiflerin de bu olgunlasmaya ve aroma maddeleri olusumuna katkida bulundugu belirtilmistir (12).

Erzincan Tulum peynirinin mevcut iiretim teknigi ve bilesimi iizerinde ¢ok sayida arastirma yapilmaistir.
Uretim teknolojisi, ambalaj materyali cesidi/boyutu ve karakteristik bazi &zellikleri {izerinde
arastirmalar yogun sekilde devam etmis/etmektedir. Son 15 yil icinde detayli ugucu bilesik profili,
lezzette etkili ucucu bilesikler, detayli mikrobiyolojik analizler, biyokimyasi, olgunlagsma vb. dzellikleri
tizerine arastirmalar yapilmistir. Ayrica, arasira kendiliginden gelisen kiiflerin peynire ayr bir lezzet
vermesi ancak kontrolsiiz gelismenin 6niine gegmek iizere; daha 6nce Civil peynirinden starter kiiltiir
amacgh izole ve identifiye edilen bir kontrollii Penicillium roqueforti susunun basim sirasinda
puskiirtiilerek ilavesi ile iretilen peynirin 6zellikleri de ortaya konulmustur (13). Peynirin lezzet profili,
kimyasal igerigi ve kalite 6zellikleri; iiretimde kullanilan siitiin tiirii ve 6zellikleri, kullanilan diger
materyal [peynir mayasi (rennet) ve tuzu ¢esidi vb.], liretim teknigi ve olgunlagma sartlarindan 6nemli
derecede etkilendigi gériilmustiir (2, 5, 7).

Geleneksel Olarak Orijinal Uretimi

Erzincan Tulum peyniri orijinal olarak, genellikle “Savak™ olarak isimlendirilen gocerler tarafindan
iiretilmekte ve ke¢i derisinden hazirlanan tulumlara doldurularak dogal magaralarda ya da soguk hava
depolarinda olgunlastirilmaktadir. Erzincan Tulum peynirinin yaylalarda geleneksel olarak iiretimi su
sekilde Ozetlenebilir: ¢ig Akkaraman koyun siitii sagildiktan sonra siiziilip ve hemen ardindan
geleneksel sivi sirden mayasiyla yaklagik 35°C'de 60 dakika siireyle mayalanmaktadir. Olusan peynir
pihtist kirilma isleminden sonra 6zel bez torbalara aktarilarak siizme/siiziilme islemine tabi tutulmakta
ve daha sonra yaklagik 1 giin sireyle yaylada baskiya alinarak peyniralti suyu (PAS)
uzaklagtirtlmaktadir. Bunu takiben teleme elle pargalanarak tuzlanmaktadir (%3 agirlik/agirlik, NaCl).
Peynir tekrar baskilama igsleminin ardindan (en az 10 giin, ambalajlara basilmaktadir. Ambalajlama i¢in
peynir yaylalardan Elazig, Erzincan vb illerdeki tesislere getirilmekte ve ambalajlama tinitelerinde farkli
boyutlardaki deri tulum veya gida ambalajlamaya uygun plastik bidonlara/kaplara basilmaktadir.
Ambalajlanan peynirler 3-4°C'deki soguk hava depolarinda 3 ay ile 1 yil siireyle olgunlastirilmaktadir
(1, 4) Erzincan Tulum peyniri {izerine yaptigimiz bilimsel arasgtirmalar kapsaminda, peynirin
yaylalardaki geleneksel iiretimi sirasinda, ¢ekilen bazi fotograflar Sekil 2°de gosterilmistir.
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Sekil 2. Erzincan Tulum peynirinin geleneksel iiretiminden bazi kesitler

Gunimiizde tulumun ambalaj materyali olarak kullanimi ¢esitli nedenlerden dolay1 (yiiksek maliyet,
mikrobiyal riskler, teminindeki zorluklar vb.) giderek azalmis ve yerini ¢esitli boyutlarda plastik
ambalajlar almistir (2, 5, 14). Tulum peyniri iizerine yapilan arastirmalarda oncelikle peynir lezzeti
olmak iizere renk, tekstiir vb. bakimdan tulumun yerini diger ambalaj materyallerinin alamadig:
goriilmustiir/belirtilmektedir (5, 7, 15).

Peynirin Gelecegi icin Baz1 Stratejiler

"Tulum Peyniri Caligtay1 (15)" ve Radyo konugsmasinda (2023), Cakmake1 (8) tarafindan "Erzincan
Tulum peynirinin, Erzincan'in dolayisiyla Tiirkiye’nin gbézbebegi konumundaki markalagsmis/daha
ileriye gotiiriilecek konumdaki ilk Cografi isaretli peynir oldugu vurgulanmistir. Bu nedenle, Ulusal ve
Uluslararasi arenada tanmirligi ve pazarlanmasinin artirilmasi igin; konunun Ilin devlet ve sivil toplum
kuruluslar1 arasinda en 6ncelikli konulardan biri olarak, bilimsel arastirma sonuglar1 da dikkate alinarak,
ele alinmasi gerektigi, bu amag igin "Tulum Peyniri Festivalleri” vb. diizenlenmesi 6nerilmistir. Ayrica,
peynir iiretiminde kullanilan mayanin kontaminasyon kaynagi olmasindan dolay1 bunun énlenmesine
yonelik calismalarin yapilmasi 6nerilmis, Ci'de kuzu sirdeninden elde edilen mayanim kullanilmasi
zorunlu oldugundan; sirdenden hijyenik olarak bu peynire uygun sirden iiretimi saglanmasi gerektigi
belirtilmis ve Erzincan'a koyun sirdeninden geleneksel olarak maya iiretimi yapan bir tesis
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kazandirilmasi1 Onerilmistir (8, 15). Konuyla ilgili olarak Salik ve Cakmakg¢i (16) yapilan koyun
sirdeninden geleneksel peynir mayasi iiretiminin standardizasyonuna yoénelik arastirma sonuglar
uluslararasi bir dergide yayinlanmistir. Cakmakei (8) tarafindan yapilan radyo konusmasinda, peynirin
tanmirligmin artirilmast igin festivaller, tadim panelleri vb. yapilarak Ilin ve ¢evrenin turizmine de katk1
saglanacagi, peynirin degerinde satilacagi ve taklitlerinden farkinin anlagilacagi belirtilmis ve bu
baglamda "Dogu Ekspresi” seferlerinin artirilmasinin yararli olacagi da vurgulanmastir.

Sonuc ve Oneriler

Erzincan Tulum peyniri cografi isaretle koruma altina alinmasina ragmen iiretimde ve olgunlagtirmada
halen standardizasyona ihtiya¢ vardir. Belirlenen spesifikasyonlara gore iiretim yapilip yapilmadig ve
iriiniin tiiketicinin sofrasina nasil ulastigi devlet kurumlari tarafindan diizenli ve etkin sekilde kontrol
edilmelidir. Bu nedenlerle yaylalardaki gocerlerin sorunlar1 ele almmali, ¢6ziime kavusturulmali ve
bunlara sahip ¢ikilmalidir. Hatta bunlara peynirin siirdiirilebilirligi i¢cin maddi destek verilebilir. Asi
halde bu degerli cografi isaretli peynirin fabrika sartlarinda iiretiminde ayni lezzet ve kalitede {iretimi
miimkiin olmamaktadir. Ayrica, bu konuda yapilan arastirma sonuglar1 ve arastirmacilarin tecriibeleri
ve yardimlar1 g6z ardi edilmemelidir.
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ABSTRACT

In this study, mulberry leaf powder (MLP) was used in the production of gluten-free and regular noodles
at different ratios (0, 3, 6, 9 and 12%). Color values, cooking properties, firmness, antioxidant activity
(DPPH, FRAP and CUPRAC) and phenolic contents (free, bound and total) of noodles were determined.
Increasing amounts of MLP in noodle formulation decreased the lightness and yellowness values of raw
and cooked noodles. Gluten-free raw noodles exhibited higher lightness and yellowness values than
regular ones. Volume increase values of noodles varied between 90.00 and 144.45% (gluten-free) and
125.00 and 193.34% (regular), respectively. Depending on the increasing MLP ratio, volume increase
values increased in both types of noodles. The highest cooking loss values in gluten-free noodles were
achieved with the addition of 9-12% MLP. The use of 3% or more MLP increased the cooking loss
value in regular noodles. Utilization of MLP significantly (p<0.05) decreased the firmness values of
both gluten-free and regular noodles. While antioxidant activity values (DPPH, FRAP and CUPRAC)
in gluten-free noodles increased at MLP usage ratios of 6% and above, all usage ratios of MLP in regular
noodles increased antioxidant activity values. As predicted, the use of MLP increased the amount of
free, bound and total phenolic content, and the highest values were reached at 12% ratio. As a result, the
use of MLP significantly increased the bioactive components. However, with the use of high amounts
of MLP, there was a loss in technological quality.

Key words: mulberry leaf powder, noodle, gluten-free, antioxidant activity, phenolic matter

INTRODUCTION

Mulberry leaf (Morus alba L.) is highly valuable edible plant in nutrients and nutraceuticals. In Asian
countries including China, Japan and Korea, mulberry leaf is widely used as functional foods including
beverages, noodles and herbal tea because of its biological and nutritional value. Mulberry leaf products
such as powders, extracts and capsules are widely consumed as dietary supplements for controlling
blood glucose and sugar (Zhang et al. 2022). Mulberry leaf extracts shows antioxidant, hypoglycemic,
anticholesterol (affecting lipid metabolism), antiobesity, anti-inflammatory, anticancer activities (Ma et
al 2022).

Mulberry leaves has 153.1-309.1 mg/g protein, 80.1-134.2 mg/g carbohydrate, 8.1-22.7 mg/g mineral,
6.4-15.1 mg/g fat and 276.0-366.6 mg/g dietary fiber content. The total amount of phenolic substances
in mulberry leaves is 24.12-39.38 mg/g; 3.10-10.05 mg/g of chlorogenic acid; the total amount of
flavonoid substance  38.32-76.42 mg/g; rutin 0.96-3.49 mg/g; 1.17-6.91 mg/g of alkaloids;
deoxynojirimycin 0.40-5.31 mg/g (Butt et al., 2008; Hao et al., 2018; Hu et al., 2019; ince and Cagindi,
2020).

In this study, white mulberry leaves were dried and grinded to obtain MLP. MLP was used in the
production of gluten-free and regular noodles in different proportions. The effects of MLP on some
technological and functional properties of gluten-free and regular noodles were investigated.
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MATERIAL AND METHODS
Material

Ingredients of regular and gluten-free noodles (wheat flour, corn flour, rice flour, egg and salt) purchased
from a local market in Konya. Guar gum was obtained from Kimbiotek Kimyevi Maddeler Industry and
Trade Inc. from Istanbul, Turkey. Mulberry leaf was collected from Selguklu, Konya. Mulberry leaf was
dried at 50 °C for 12 hr and ground to powder form (under 250 um particle size).

Methods
Regular and gluten-free noodle preparation

Regular and gluten-free noodle samples were prepared according to Ozkaya et al. (2001). MLP was
used in gluten-free noodles replaced with corn flour: rice flour mixture at the ratios of 3, 6, 9 and 12%,
and used in regular noodles replaced with wheat flour at the same ratios (3, 6, 9 and 12%)

Color measurement

Color measurement was carried out by Minolta CR-400 (Minolta Camera, Co., Ltd., Osaka, Japan) in
terms of L*, a* and b* values. Color measurements were made on raw and cooked noodle samples.

Cooking properties and firmness

Volume increase values of gluten-free pasta samples were determined according to Oh et al. (1985) and
Ozkaya and Kahveci (1990). Cooking loss was determined after filtering 20 g of noodle sample cooked
in 250 ml of boiling water. The filtrate water was dried in a drying cabinet at 135 °C. The firmness of
the noodle samples was determined using a texture analyzer (TA-XT plus, Stable Mikrosistemleri, UK)
based on the AACC Standard Method No: 66-50 (AACC, 2000).

Phenolic content and antioxidant activity

The free and bound phenolic content was determined based on Folin-Ciocalteu colorimetric method as
described by Naczk and Shahidi (2004). Total phenolic content was calculated as the sum of free and
bound phenolic content. Phenolic content was expressed as gallic acid equivalents (mg of GAE/100 kg).
The antioxidant activity of samples was determined using 2,2-diphenyl-1-picrylhydrazyl (DPPH)
radical scavenging assay (Gyamfi, et al.,1999; Beta et al., 2005), ferric reducing antioxidant power assay
(FRAP) (Y1lmaz, 2019) and cupric ion reducing antioxidant activity assay (CUPRAC) (Apak et al.,
2008).

Statistical analysis

SPSS statistical program version 22.0 (SAS Institute Inc., Cary, NC, USA) was used for statistical data
analysis. Mean values were compared with Duncan’s multiple range test.

RESULTS AND DISCUSSION
Color values of regular and gluten-free noodles

The L* value in gluten-free raw noodles varied between 44.90 and 80.94, and the L* value in regular
raw noodles changed between 41.35 and 71.20. The L* value decreased significantly (p<0.05) with
increasing use of MLP in both noodle types (Table 1). Additionally, the average L* value of raw gluten-
free noodles was found to be lower than the average L* value of raw regular noodles. L* values of
cooked gluten-free and regular noodles also increased with the addition of MLP, and the highest values
were reached at 12% MLP. The average L* values of gluten-free and regular noodle samples after
cooking were statistically in the same group. One of the factors that is effective in decreasing the L*
values with the addition of MLP in gluten-free and regular noodles is that MLP (48.26) has a lower L*
value compared to wheat flour (94.56) and corn flour (92.54) and rice flour (94.46) . Another factor is
that the high protein content of MLP may promote the Maillard reaction. Seo-Young et al. (2015) used
MLP in the production of starch-based vermicelli. They reported that, as the MLP ratio used in
vermicelli increased, the L* values of vermicelli decreased.

206



ICONFOOD'23

INTERNATIONAL CONGRESS on FOOD RESEARCHES
October 16-18, 2023

Table 1. Color values of regular and gluten-free noodles substituted with MLP

PROCEEDINGS BOOK

Raw Cooked

MLP L* a* b* L* a* b*

ratio

(%)

Gluten-

free

0 80.94+0.35a - 30.21+0.24a 74.93+0.15a  -4.92+0.04a 23.620.56a
4.22+0.07a

3 61.00+0.13b - 24.78+0.45b 51.33+0.36b  -5.23+0.00b  19.34+0.69b
5.11£0.01b

6 53.53+0.01c¢ - 22.04+0.11c¢ 51.19+40.20b  -5.284+0.03b  18.27+0.73bc
5.404+0.09b

9 51.51+0.02d - 21.59+0.01c¢ 48.67+0.52¢  -5.50+0.22b  16.39+0.25¢C
5.47+0.32b

12 44.90+0.11e - 18.08+0.09d 43.6+0.61d -7.51+£0.00c  16.03+0.16¢C
6.25+0.03¢c

Regular

0 71.20+£20.09a - 30.85+0.16a 73.24+20.03a  -5.16£0.04a  24.98+0.39a
0.8840.08a

3 54.66+0.49b - 23.58+0.33b 58.95+0.00b - 22.68+0.09b
5.65+0.03b 5.63+0.33ab

6 48.8340.14c - 19.26+0.02¢ 57.97+£0.63b - 20.35+0.08c
5.83+0.09¢ 5.89+0.11bc

9 42.72+.07d - 15.48+0.28d 47.5540.08c  -6.21+0.16c  17.37+0.86d
6.21+0.01d

12 41.3540.12¢ - 14.47+0.04¢ 44.07+£0.45d  -6.27+0.15¢  16.21+0.33d
6.78+0.04¢

Type of

noodle

Gluten-  58.37+13.85a - 23.34+4.52a 53.94+12.14a -5.69+1.04a  18.73+3.05b

free 5.29+0.73a

Regular  51.76+12.10b 20.73+6.70b 56.36+11.43a -5.83+0.46a 20.32+3.63a

5.07+2.38a

Means followed by the different letters within a column are significantly (p < 0.05) different. Statistical
analysis was made separately for regular and gluten-free noodles.

The a* value, which was -4.22 in gluten-free raw noodles without MLP, decreased up to -6.25 with the
addition of MLP. The lowest a* value was obtained with 12% MLP addition, followed by noodle
samples with 3-9% MLP addition (Table 1). The a* values of regular raw noodle samples decreased as
the MLP ratio increased. As in gluten-free samples, the lowest a* value in regular noodles was obtained
at 12% MLP. When the average a* values of gluten-free and regular raw noodle samples were compared,
it was seen that the difference between them was insignificant, and they were in the same group. When
a* values were evaluated after cooking the noodles; it was seen that the addition of MLP reduced the a*
value except 3% MLP ratio. The a* value of regular cooked noodles with 3% MLP was found to be
equivalent to the control sample. There was no significant difference between the average a* values of
gluten-free and regular noodle samples after cooking. The fact that MLP has a lower a* value than other
ingredients (wheat flour, corn flour and rice flour) may have been effective in obtaining this result. Ju-
Song et al. (2010) conducted a study using MLP in rice pasta at different rates (0.5, 1, 1.5, 2%). They
determined that a* values of both raw and cooked pasta samples decreased with increasing use of MLP.

Increasing use of MLP in both gluten-free and regular raw noodle samples decreased the b* value (Table
1). In both noodle types, the lowest b* values were obtained at the highest MLP ratio. When the results
were compared in terms of noodle type; it was determined that the average b* value of gluten-free raw
noodles was higher than the average b* value of regular ones. The use of MLP in noodle formulation
caused decrease in b* value of cooked noodles, and the lowest b* values were determined at a 9-12%
MLP usage rate in both gluten-free and regular noodles. Unlike raw noodle samples, the b* value of
gluten-free noodles in cooked samples was found to be lower than the b* value of regular ones.
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Cooking properties of regular and gluten-free noodles

The cooking properties and firmness values of gluten-free and regular noodles are presented in Table 2.
The use of MLP in gluten-free and regular noodles significantly (p<0.05) affected the volume increase
value. Volume increase values also increased with the increasing MLP ratio in both noodle types. The
highest volume increase value was reached with the addition of 12% MLP. The high fiber content of
MLP may have been effective in increasing the volume increase value by increasing water absorption.
The high fiber content of MLP has been reported in the literature. Cooking loss values of noodles varied
between 5.18 and 6.56% (gluten-free); 3.36 and 4.27% (regular), respectively. Depending on the
increasing MLP ratio, cooking loss values increased in both types of noodles. The highest cooking loss
values in gluten-free noodles were achieved with the addition of 9-12% MLP. The use of 3% or more
MLP increased the cooking loss value in regular noodles. When cooking loss results are compared in
terms of noodle type; the cooking loss value of regular noodles was found to be lower than gluten-free
ones. Utilization of MLP significantly (p<0.05) decreased the firmness values of both gluten-free and
regular noodles. Kim et al. (1996) used MLP (harvested at different times) in the production of noodles
at the rates of 5, 10 and 20%. The volume values of the noodles were reported as 113, 117 and 112 ml;
115, 120 and 117 ml.

Table 2. Cooking properties of regular and gluten-free noodles substituted with MLP

MLP ratio (%0) Volume increase Cooking loss Firmness

(%) (%) ()
Gluten-free
0 90.00+1.77e 5.18+0.11¢ 1265.45+791a
3 94.45+0.76d 5.17+0.12¢ 1050.03+4.57b
6 105.00+0.74¢ 5.94+0.15b 868.78+17.66¢
9 122.22+0.80b 6.49+0.05a 842.84+3.54¢
12 144.45+1.08a 6.56+0.05a 729.87+8.99d
Regular
0 125.00+2.18¢ 3.36+0.08¢ 1081.42+18.86a
3 137.50+0.93d 3.94+0.28b 941.96+7.15b
6 143.7540.71¢c 4.28+0.38ab 799.72+29.84¢
9 150.00+1.71b 3.36+0.02ab 731.49+41.14d
12 193.34+2.65a 4.27+0.16a 623.02+4.52¢
Type of noodle
Gluten-free 111.22+22.42b 5.87+0.68a 951.39+132.61a
Regular 149.92+25.52a 3.84+0.47b 835.52+179.62b

Means followed by the different letters within a column are significantly (p < 0.05) different. Statistical
analysis was made separately for regular and gluten-free noodles.

Antioxidant activities and phenolic contents of regular and gluten-free noodles

The use of MLP in noodle formulations significantly (p<0.05) affected the DPPH antioxidant activity
value of noodles (gluten-free and regular). With increasing use of MLP, the DPPH antioxidant activity
values of noodles also increased (Table 3). Compared to control samples, DPPH antioxidant activity
value increased 6.3 times in gluten-free noodle samples and 12.8 times in regular noodle samples. FRAP
and CUPRAC antioxidant activity values of gluten-free noodle samples increased with the use of 6%
and above MLP. In regular noodle samples, all MLP usage rates significantly (p<0.05) increased the
FRAP and CUPRAC antioxidant activity values of the noodles. When the results were evaluated in
terms of noodle type; DPPH, FRAP and CUPRAC antioxidant activity values of gluten-free noodles
were found to be higher than regular noodle samples. It has been reported in many studies in the literature
that mulberry leaves have high antioxidant activity (Ma et al., 2022; Zhang et al., 2022). In this study,
MLP caused an increase in antioxidant activity in all noodle types with its high antioxidant activity
value.

FPC, BPC and TPC amount ranged between 2070.20-2476.64 mg GAE/kg , 5296.00-6493.97 mg
GAE/kg and 7366.20-8970.60 mg GAE/kg in gluten-free noodles and 1398.54-1747.86 mg GAE/Kg
, 4820-5822.99 mg GAE/kg and 6218.83-7570.85 mg GAE/kg in regular noodle, respectively (Table
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4). FPC of gluten-free noodles increased at all addition level of MLP, but FPC of regular noodle
increased at %6 and above addition levels of MLP. When the results were evaluated in terms of BPC;
the amount of BPC increased significantly with the use of 6-12% MLP in gluten-free noodle samples.
Even the use of MLP at the lowest rate increased BPC in regular noodle samples. With the highest use
of MLP in gluten-free and regular noodle samples, TPC increased up to 8970.60 mg GAE/kg and
7570.85 mg GAE/kg, respectively. When the results were evaluated in terms of noodle type; the average
FPC, BPC and TPC values of gluten-free noodles were found to be higher than those with regular one.

Table 3. Antioxidant activities of regular and gluten-free noodles substituted with MLP

MLP ratio (%) DPPH FRAP CUPRAC
(mg TE/KQ) (umol TE/g) (umol TE/g)
Gluten-free
0 158.71+9.25¢ 1.20+0.10d 5.234+0.00d
3 462.534+9.37d 1.82+0.08cd 5.99+0.02d
6 518.99+7.08¢ 2.42+0.31c 8.05+0.25¢
9 822.57+2.83 b 4.32+0.21b 11.43+0.40b
12 992.87+10.38a 5.86+0.33a 12.94+0.55a
Regular
0 44.07+2.20e 0.33+0.04d 1.50+0.07¢
3 169.04+5.41d 1.35+0.15¢ 2.98+0.00d
6 326.81+6.73¢ 1.99+0.12b 6.52+0.04c
9 497.30+10.02b 2.27+0.06b 7.11+0.11b
12 564.95+6.67a 2.86+0.17a 8.13+0.32a
Type of noodle
Gluten-free 591.13+325.46a 3.12+1.92a 8.73+£3.36a
Regular 320.43+218.18b 1.76+0.97b 5.25+2.85b

Means followed by the different letters within a column are significantly (p < 0.05) different. Statistical
analysis was made separately for regular and gluten-free noodles. DPPH: 2,2-diphenyl-1picrylhydrazyl
radical scavenging (TE: Trolox equivalent). FRAP: Ferric reducing antioxidant power CUPRAC:
Cupric ion reducing antioxidant capacity.

FPC, BPC and TPC values of wheat flour and MLP used in this study were determined as 2260.32,
4998.64 and 7259.00 mg GAE/kg; 80335.85, 1624.05 and 81959.90 mg GAE/Kkg, respectively (data not
shown). The phenolic substance content of MLP is much higher than both wheat flour and also corn
flour: rice flour used in gluten-free noodle production. This may have caused in increase on phenolic

substance of noodles as the MLP ratio increased in the noodles.

Table 4. Phenolic contents of regular and gluten-free noodles substituted with MLP

MLP ratio (%) FPC BPC TPC

(mg GAE/KkQ) (mg GAE/KkQg) (mg GAE/KQ)
Gluten-free
0 2070.204+25.98¢ 5296.00+10.20d 7366.20+25.98¢
3 2169.87+10.80d 5305.05+36.14d 7474.92425.34d
6 2235.54+10.09¢ 5798.70+£67.69¢ 8034.23£17.79¢
9 2340.98+13.64b 6196.94+19.75b 8537.91+33.40b
12 2476.64+29.75a 6493.97+17.45a 8970.60+50.46a
Regular
0 1398.54+50.20d 4820.29+63.15¢ 6218.83+12.96¢
3 1456.84+37.86¢d 5008.46+51.96d 6465.29+14.10d
6 1512.29427.31c¢c 5336.16+£35.33¢ 6848.44+20.32¢
9 1624.82+18.54b 5536.00+23.10b 7160.82+45.82b
12 1747.86+32.54a 5822.99+12.58a 7570.85+23.14a
Type of noodle
Gluten-free 2258.64+156.71a 5818.13+533.03a 8076.77+685.66a
Regular 1542.07+139.44b 5304.78+401.72b 6852.85+539.11b
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Means followed by the different letters within a column are significantly (p < 0.05) different. Statistical
analysis was made separately for regular and gluten-free noodles. FPC: Free phenolic content, BFC:
Bound phenolic content, TPC: Total phenolic content (GAE, gallic acid equivalent).

CONCLUSION

In this study, the effect of MLP on some technological and functional properties of regular and gluten-
free noodles was investigated. The use of MLP significantly (p<0.05) increased the amount of
antioxidant activity (DPPH, FRAP and CUPRAC) and phenolic content (free, bound and total) in both
types of noodles. However, high use of MLP had an adverse effect on technological properties (color
and cooking loss). MLP can be used as a potential functional ingredient in the fortification of cereal
products.
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ABSTRACT

People's interest in healthy and functional products has increased in recent years. As a result, there have
been significant developments in the functional food industry. In the development of functional cereal
products, ingredients with high dietary fiber and antioxidant/phenolic substance content are given great
importance. In this study, cauliflower powder produced with the drying of an addible part of cauliflower
was used to develop a new functional cracker. For this purpose, 5, 10, 15 and 20% cauliflower powder
was used in cracker formulation by replacing wheat flour. The control cracker was produced with wheat
flour. Some chemical and functional components of crackers were determined and compared with
control crackers. The moisture, ash, fat and protein amounts of crackers varied between 6.28 and 7.19%,
1.02 and 2.32%, 12.18 and 13.35%, 9.85 and 11.60%, respectively. While the amount of ash and protein
increased significantly (p<0.05) with increasing cauliflower powder ratio, the amount of fat increased
with the use of 10% or more cauliflower powder. Even the lowest usage ratio of cauliflower powder
(5%) increased the antioxidant activity and phenolic substance amounts of crackers. While the
antioxidant activity values determined by DPPH, FRAP and CUPRAC methods were 93.55 mg TE/kg,
1.04 pmol TE/kg and 97.60 pmol TE/kg, respectively, for the control cracker, these values were 562.62
mg TE/kg, 7.19 pmol TE/kg and 422.53 pumol TE/kg, respectively for the 20% cauliflower powder
added cracker sample. Free, bound and total phenolic substance amounts also increased significantly
(p<0.05) with cauliflower powder usage. Compared to the control sample, the increase in the amount of
total phenolic substances in the cracker reached 1.5 times with the use of 20% cauliflower powder. The
use of cauliflower powder provided significant (p<0.05) increases in all ch