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INTRODUCTION 

Lavandula stoechas is an aromatic plant belonging to the Lamiaceae 

family (Dob et al., 2006; Kaplan et al., 2019; Bilenler and Gökbulut, 

2019). It is known that Lavandula stoechas plant, which is in the form 

of a bush, does not shed its leaves (Carrasco et al., 2015). Lavandula 

stoechas plant prefers non-acidic soils, especially in open forests and 

dry hills (Mokhtarzadeh and Khawar, 2022). Lavandula stoechas is 

used in many areas such as cosmetics and food (Öztürk et al., 2005). 

Lavandula stoechas plant also has antimicrobial properties (Bilenler 

and Gökbulut, 2019). In traditional medicine, Lavandula stoechas is 

used as an analgesic, antiseptic (Celep et al., 2018), expectorant, 

antispasmodic, carminative (Giray et al., 2008; Zuzarte et al., 2013) in 

the treatment of ear, nose and throat diseases (Mokhtarzadeh and 

Khawar, 2022). Lavandula stoechas plant, whose dried flowers and 

leaves are used, is preferred in the treatment of insomnia and high blood 

pressure disorders (Leblebici et al., 2012). 

Chemicals that prevent possible harmful effects by interacting with free 

radicals are called antioxidants (Tüzün et al., 2020). Many reactive 

oxygen species (ROS), such as superoxide anion (O2
.-), hydrogen 

peroxide (H2O2) and hydroxyl radical (HO.) are natural byproducts of 

body metabolism (Amarowicz et al., 2004). Herbal products have 

antioxidant properties thanks to their content such as flavonoids, 

cinnamic acid derivatives and phenolic compounds (Kolaç et al., 2017). 

Phenolic compounds, the second most abundant metabolite in plants, 

play an important role in the growth of plants (Noreen et al., 2017). 
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It is known that Alzheimer's disease is expressed as a type of disease 

that can be defined by the progressive degeneration of memory and 

cognitive function (Eruygur et al., 2019).  Acetylcholinesterase 

(AChE), one of the cholinesterases, plays a role in the hydrolysis of 

acetylcholine to choline and acetic acid (Eruygur and Uçar, 2018). 

Diabetes mellitus is a disease that causes serious complications 

(Eruygur and Uçar, 2018). In the treatment of diabetes, inhibitors that 

reduce carbohydrate digestion such as α-amylase and α-glucosidase 

inhibitors are used (Aksoy et al., 2021). Tyrosinase; it is an enzyme that 

plays an important role in the synthesis of melanin in mammalian cells 

and in browning in plants and microorganisms. Since melanin, which is 

produced and accumulated in high amounts in human skin, causes 

hyperpigmentation, it is important to control excessive melanin 

production by using tyrosinase inhibitor agents (Eruygur and Uçar, 

2018). 

The study is important in terms of determining the chemical 

composition, antioxidant activity, TPC, TFC and inhibitory activities of 

some enzymes of 80% ethanol extract of Lavandula stoechas plant. 

1. MATERIALS AND METHODS 

Lavandula stoechas plant used in the study was collected from Sivas 

natural flora in 2021. The data obtained in the study were made in Sivas 

Cumhuriyet University Advanced Technology Research Center 

laboratories. 
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Preparation of the extract 

After the plant sample was ground in the herb grinding mill, 10 g of the 

leaf sample was weighed and placed in 50 mL of 80% ethanol solvent 

and left to agitate in a shaker for one day. After shaking, the solution 

was filtered through coarse filter paper. To obtain the extract from the 

filtrate, the filtrate was dried at 40oC with an evaporator under low 

pressure, and this process was repeated three times. 

Determination of chemical components 

The chemical components of the extract were analyzed by GC-MS (Gas 

Chromatography/Mass Spectrometry) (Sacchetti et al., 2005). 

Determination of antioxidant activity 

Determination of antioxidant activity in Lavandula stoechas plant was 

made in 80% ethanol extract. In determining the free radical scavenging 

activity of the extract, using 2,2-diphenyl-1picrylhydrazyl (DPPH) with 

slight modification according to the method of Blois (1958), 2,2'-

azinobi (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) was used with 

slight modification by Re et al. (1999) method. 

Determination of total phenol content (TPC) and total flavonoid 

content (TFC) 

While determining the total phenol content (TPC), the Folin-Ciocalteu 

spectrophotometric method was used (Gámez-Meza et al., 1999). A 

gallic acid was used as the standard when determining the total phenol 

content, and the phenol content was calculated as milligram gallic acid 
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equivalents per gram of dry extract. Total flavonoid content (TFC) was 

determined according to the aluminum chloride colorimetric method of 

Molan and Mahdy (2014). Total flavonoid content is expressed as 

milligram of catechin equivalents per gram dry weight of the extract. 

Determination of enzyme inhibitory activities 

Determination of acetylcholinesterase (AChE) and 

butyrylcholinesterase (BChE) inhibition was performed according to 

the method of Ellman (1961) (Ergül et al., 2019; Güçlü et al., 2022). In 

the study, inhibition of α-glucosidase Kumar et al. (2012), inhibition of 

α-amylase Kumar et al. (2013) according to the method reported In the 

study, acarbose was used as a positive control in both α-glucosidase and 

α-amylase inhibition methods. Tyrosinase inhibitory activity was 

determined by slightly modifying the 96-well plate spectrophotometric 

method described by Jeong et al. (2009). 

2. RESULTS  

2.1. Chemical Components 

In the study, the chemical components determined by GC-MS (Gas 

Chromatography / Mass Spectrometry) analysis method in 80% ethanol 

extract of Lavandula stoechas are given in Table 1. 
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Table 1: Chemical components of 80% ethanol extract of Lavandula stoechas 

No R.T.  (%) Area Chemical components 

1 15.275  0.99 Butylethylacetaldehyde 

2 18.691  1.21 1,4:3,6-Dianhydro-alpha-d-

glucopyranose 

3 19.017  4.19 4-Vinylphenol 

4 22.604  3.23 2-Methoxy-4-vinylphenol 

5 28.269  8.65 1-Dodecanol 

6 28.876  1.19 Adamantane 

7 29.385  2.50 2,4-Di-tert-butylphenol 

8 32.629  3.17 N2-dimethylguanine 

9 33.476  23.07 2-Propenoic acid, dodecyl ester 

10 35.141  1.95 (-)-Loliolide 

11 36.223  1.13 Neophytadiene 

12 36.349  5.84 Hexahydrofarnesyl acetone 

13 38.843  1.95 Ethyl palmitate 

14 46.042  2.57 Steviol Methyl Ester 

 

In the study, the highest amount of chemical components determined 

from 80% ethanol extract of Lavandula stoechas was "2- Propenoic 

acid, dodecyl ester" with 23.07%, followed by "1-Dodecanol" with 

8.65% and "Hexahydrofarnesyl acetone" with 5.84% (Table 1). 

2.2. Antioxidant Activity 

DPPH and ABTS radical scavenging activity 

DPPH and ABTS radical scavenging activity determined in 80% 

ethanol extract of Lavandula stoechas plant is given in Figure 1. 



DIFFERENT PERSPECTIVES IN MEDICINAL AND AROMATIC PLANTS| 166 

 

0 250 500 750 1000

0

20

40

60

80

100

Concentration (μg/mL)

D
P

P
H

 R
a
d

ic
a
l 

S
ca

v
en

g
in

g
 A

ct
iv

it
y
 (

%
)

Lavandula stoechas

Gallic Acid

   

250 500 750 1000

-20

0

20

40

60

80

100

Concentration (μg/mL)A
B

T
S

 R
a
d

ic
a
l 

S
c
a
v
e
n

g
in

g
 A

c
ti

v
it

y
 (

%
)

Gallic Acid

Lavandula stoechas

 

 
Figure 1: DPPH and ABTS radical scavenging activity of Lavandula stoechas 

 

When the data obtained from the DPPH and ABTS radical scavenging 

activity test of Lavandula stoechas 80% ethanol extract were compared 

with the results of the gallic acid standard, it was determined that the 

antioxidant activity value was moderate compared to the DPPH test, but 

good in the ABTS test (Figure 1). 

 

Total phenol (TPC) and total flavonoid contents (TFC) 

TPC and TFC determined in 80% ethanol extract of Lavandula stoechas 

plant are given in Figure 2. 
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Figure 2: Total Phenol and Total Flavonoid Contents in 80% Ethanol Extract of 

Lavandula stoechas Plant 

 

When the study was evaluated in terms of total phenol and total 

flavonoid contents, it was concluded that 80% ethanol extract of 

Lavandula stoechas plant had high levels of TFC and TPC (Figure 2.). 

 

Enzyme inhibition activity 

Comparison of the inhibition activities of some enzymes of 80% 

ethanol extract of Lavandula stoechas plant with reference drugs is 

given in Figure 3. 
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Figure 3: Comparison of the Inhibition Activities of AChE, BChE, α-Amylase, α-

Glucosidase and Tyrosinase Enzymes of 80% Ethanol Extract of Lavandula stoechas 

Plant With Reference Drugs 

 

AChE and BChE enzymes are effective on Alzheimer's, α-amylase and 

α-glucosidase enzymes are effective on diabetes and tyrosinase enzyme 

is effective on skin spots. Galanthamine, which was used as a reference 

drug in the study, was used to compare the inhibition activities of AChE 

and BChE enzymes. Acarbose, which was used as a reference drug in 

the study, was used to compare the inhibition activities of α-amylase 

and α-glucosidase enzymes. Kojic acid, which was used as a reference 

drug in the study, was used to compare the inhibition activity of 



169 | DIFFERENT PERSPECTIVES IN MEDICINAL AND AROMATIC PLANTS 

 

tyrosinase enzyme. When the enzyme inhibition activity values of 

Lavandula stoechas plant on these diseases were examined, it was 

determined that the tyrosinase enzyme showed higher activity than the 

standard drug. 

CONCLUSIONS 

As a result of the study, 80% ethanol extract of Lavandula stoechas 

plant; chemical composition, antioxidant activity, TPC and TFC, and 

inhibitory activities of some enzymes were determined. The chemical 

components of Lavandula stoechas plant were determined as "2-

propenoic acid, dodecyl ester", "1-dodecanol" and "hexahydrofarnesyl 

acetone" in the highest amount, respectively. It was determined that 

80% ethanol extract of Lavandula stoechas plant showed moderate 

antioxidant activity in DPPH test and good level of antioxidant activity 

in ABTS test when compared with gallic acid. In the study, it was 

determined that the TPC and TFC of the plant were high. 

Acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) 

enzymes associated with Alzheimer's disease, α-glucosidase and α-

amylase enzymes associated with diabetes were found to be at low 

levels compared to the reference drugs, while tyrosinase enzyme, which 

is effective on skin spots, was found to be at a higher level than the 

reference drug. 
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