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ABSTRACT
In the current study, a simple, cheap, and fast analytical procedure, termed ultrasonic-assisted cloud 
point microextraction (UA-CPME), combined with UV-VIS spectrophotometry, was developed for 
the pre-concentration and identification of Ponceau 4R in some beverage samples. Ponceau 4R was 
extracted from aqueous solution using polyethylene glycol mono-p-nonylphenyl ether (PONPE 7.5) 
as extraction solvent in the presence of Cu(II) at pH 6.0. Variables influencing the UA-CPME 
extraction efficiency such as pH, metal type and amount, temperature, ultrasonic effect, solvent 
type, non-ionic surfactant type and concentration were optimised in detail. Under optimum 
conditions, the analytical properties of the developed method were as follows: linear working 
range, 20–750 μg L−1; limit of detection, 6.5 µg L−1; and the pre-concentration factor, 200. The 
relative standard deviation (RSD%) obtained for 50 µg L−1 (n = 5) of Ponceau 4R was 2.9%. The 
accuracy and precision of the method were evaluated by intra-day and inter-day studies. Finally, the 
developed method has been successfully applied to the separation and identification of Ponceau 
4R in the selected samples and the recoveries ranged from 94.3 to 104.2%
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Introduction

Food dyes are important for the food industry as 
they allow the desired aesthetic quality of certain 
products; properties such as freshness, ripeness and 
taste are all related to the colour of the food 
(Altınöz and Toptan 2003). One of the reasons 
why food dyes are used is that they improve the 
acceptability of foods to consumers. Although stu-
dies have proven that abuse of food dyes can lead to 
undesirable effects, many food dyes are still widely 
used due to economic concerns, high efficacy and 
effective stability (Minioti et al. 2007; Kaptan and 
Kayısoglu 2015). Among them, Ponceau 4R 
(E-124), which has the advantages of low cost, 
high resolution, good stability and effective colour-
ing, is widely used to various foodstuffs such as 
alcoholic beverages and soft drinks, candies, bakery 
products, syrups, cherry jam, tomato sauce and 
yoghurt (EFSA 2010; Thiam et al. 2015). However, 
studies indicate that excessive consumption of 
Ponceau 4R may cause adverse health effects such 
as reproductive toxicity, mutagenic effect, neuro- 
behavioural effects and potential carcinogenicity 

(Tanaka 2006; McCann et al., 2007). According to 
the Food and Agriculture Organisation and World 
Health Organisation recommendations, the accep-
table daily intake for Ponceau 4R is up to 4.0 mg/kg 
body weight (EFSA 2009). For all these reasons, it is 
an important issue for food safety and human 
health to develop a new, cheap and accessible ana-
lytical method for the determination of Ponceau 4R 
used as a synthetic colourant in foods.

Until now, many analytical techniques have been 
reported for the determination of Ponceau 4R in 
different food samples, such as high-performance 
liquid chromatography combined with UV detec-
tor (Wu et al. 2013), UV–VIS spectrophotometer 
(Hajimahmoodi et al. 2008; Benvidi et al. 2017), 
differential pulse stripping voltammetry (Wang 
et al. 2015), capillary electrophoresis with contact-
less conductivity detection (Yi et al. 2018), adsorp-
tive stripping voltammetry (Yang et al. 2011), 
differential pulse polarography (Huang et al. 
2016), colorimetric (Dudkina et al. 2019), high- 
pressure liquid chromatography–diode array detec-
tor–tandem mass (Ji et al. 2011), high-performance 
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