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ABSTRACT

Background: Food dyes are a group of additives which are added to food 
products to provide a desirable appearance that can have various side 
effects and complications. This study investigated the frequency of dyes 
used in traditional juices and beverages in Shiraz, southern Iran.
Methods: In this experimental study totally, 70 random samples of juices 
and beverages with different flavors were prepared from Shiraz, Iran. 
After the dye extraction and purification using thin layer chromatography 
based on the retention factor (Rf) of the corresponding color, the samples 
were analyzed and identified. 
Results: Sixty percent of the samples did not have any dye, 32.85% 
contained legally permitted synthetic dyes and 7.15% consisted of 2 
unauthorized synthetic dyes. The highest frequency of consumption of 
artificial colors was observed for pomegranate-flavored juices and the 
most common use of artificial color was the simultaneous combination of 
two colors, carmoisine and sunset yellow.
Conclusion: It was shown that in some traditional juices and drinks, 
artificial dyes are still used illegally, which is a warning sign for public 
health, especially for the children. Therefore, it is necessary to provide more 
supervision and continuous control over the supply products and to deal 
seriously with units breaking the law to minimize the use of artificial dyes.
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Introduction
Dyes are an important category of food additives 
widely used and are divided into two groups of 
natural and artificial ones (1, 2). Synthetic dyes are 
compounds used to provide a desirable appearance 
in food and to make it more attractive and appetizing 
for the consumer, to protect vitamins from light, to 
compensate the natural color of food, and sometimes 

to hide the defects and the frauds during the 
production and storage processes (3-5). According 
to previous researches, various side effects have 
been reported for synthetic dyes. They are food 
additives that are resistant to aerobic conditions; 
but in the intestine, due to the microbial flora, they 
are converted into aromatic amines that can cause 
various side effects and complications in the body, 
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including, frequent headaches, carcinogenesis, 
neurological and genetic disorders (6), attention 
deficit hyperactivity disorder in children (ADHA) 
(7-11), anaphylactic reactions, urticaria, allergies, 
weakened immune system, serious damage and 
disorders in fat metabolism, and decrease in IQ and 
vitamin levels (2, 12). 

Therefore, the use of artificial dyes in food 
industry is under strict control around the world. 
The list of authorized food dyes varies from country 
to country (6, 13, 14). In Iran, permitted synthetic 
dyes for use in food industry include quinoline 
yellow, sunset yellow, brilliant blue, indigotin, 
Ponzio 4R, azorbin (carmoisine), and allurard (15). 
Due to the mentioned side effects, rules have been 
set for the permissible limits of daily consumption 
of products that are allowed to be used as artificial 
colors (15). In addition, the use of permitted food 
dyes in some products such as ice creams, beverages, 
juices, desserts, and traditional products has been 
prohibited (16-18).

In Iran, the quantities and types of additives used 
in industrial products are monitored. But in traditional 
products, due to less supervision, more problems are 
created in these products. Manufacturers, regardless 
of the dangers of using artificial dyes, they still 
add unauthorized dyes to attract more customers. 
The researches conducted in different cities of Iran 
confirmed the unauthorized use of these substances 
in some traditional food products. Due to the existing 
concerns about the use of these dyes, especially in 
traditional products, the present study was conducted 
to evaluate the frequency of use of unauthorized dyes 
in traditional juices and beverages in Shiraz, Iran.

Materials and Methods
In this experimental study, 70 samples of traditional 
juices and drinks with different flavors were 
randomly selected from 16 traditional juice shops in 
different parts of Shiraz, southern Iran. According to 
Table 1, the juice samples with different flavors were 
purchased in 200 mL packages and were transferred 
to the laboratory. Then, they were analyzed to 
identify and to evaluate the type of dye used. The 
isolation and color detection were performed by 
thin layer chromatography (TLC) (19).

All chemical materials and solutions, including 
glacial acetic acid, concentrated ammonia, 

n-butanol, and 96% alcohol were purchased from 
Merck Company, Germany. Standard synthetic 
dyes including tartrazine, quinoline yellow, sunset 
yellow, brilliant blue, indigotin, Poncio 4R, azorbine 
(carmoisine), and allura red, made by Sigma 
USA, were used. Moreover, silica gel plates with 
dimensions of 20×20 with an aluminum coating 
(Merck company, Germany) were used.

To extract the dye from the food by white wool, 
20 mL of the samples were diluted with distilled 
water to a total volume of 100 mL. Then, 1 mL of 
100% glacial acetic acid was added. A piece of white 
wool, 30 cm long, was thrown into it and placed on a 
boiling water bath for one hour so that the synthetic 
dyes absorb the wool fibers. Afterward, the wool was 
thoroughly washed with cold water to remove any 
other nutrients. The dyed wool was poured into a 25 
mL container with 20 mL of distilled water and 1 mL 
of concentrated ammonia that was added to it. Then, 
the dish was placed on a boiling water bath and after 
separation of the dye, the wool was removed from 
the solution. The dye solution was placed in a boiling 
water bath until dried completely. TLC method was 
used to determine the type of dye.

To identify the extracted dye by thin layer 
chromatography, after drying the contents of the 
container, one or two drops of distilled water were 
added and the samples were stained with a capillary 
tube on a silica gel plate. For staining, the first 3 cm 
was separated from the edge of the chromatographic 
paper, and staining was conducted at 1.5 cm intervals 
on the relevant points. After drying of the stains, 
the plate was placed in a solvent tank containing a 
mixture of n-butanol-acetic acid-distilled water in 
volume ratios of 50:25:30. When the solvent rose to 
about 70% of the plate, the tank lid was removed, 
and the plate was removed from the solvent. This test 
was performed simultaneously for standard dyes. In 
the next step, the size of the colored sample (Rf) was 
compared to the standard color movement and the 
color type was identified.

Results
After analyzing and identifying the dyes in 70 
samples, most of the samples did not have artificial 
dyes and only in 40% of the samples, artificial food 
colors were observed (Table 1). As shown in Figure 1,  
39.3% of the samples contained carmoisine dye 

Table 1: Status of dyes existed in the samples of traditional fruit juices and beverages.
Number of samples (%)Types of dyes used
(32.85%) 23Authorized synthetic dyes
(7.15%) 5Unauthorized artificial dyes
42 (%60)No artificial colors
70 (%100)Total
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in combination with other synthetic dyes, 21.43% 
consisted of carmoisine dye alone, 14.28% had 
brilliant blue, 14.28% possessed simultaneous 
combination of quinoline yellow, tartrazine and 
sunset yellow, 3.57% comprised sunset yellow, 
3.57% were included with tartrazine and sunset 
yellow, and 3.57% contained brilliant blue and 
quinoline yellow. 

The extent of contamination of traditional juices 
and beverages with artificial dyes was presented in 
Table 2. It was shown that pomegranate juice samples 
had the highest amount of artificial color, while no 
artificial dye was observed in cantaloupe and carrot 
juice samples. The results of Table 3 illustrated that 
artificial food dyes were allowed in a percentage 
of the samples, but in mango juice and orange ice 
product, tartrazine dye has been used, which is not 
permitted according to the national standard of Iran. 
Figure 2 demonstrates the chromatography of several 
samples of juice and beverages with different flavors 

along with standard colors. Therefore, according to 
the results of this study and based on the criteria of 
the Ministry of Health and National Standard of Iran 
(No. 14345, 2837, and 3964), 40% of the total samples 
were considered to be non-consumable.

Discussion
Consumption of traditional fruit juices and beverages 
has a special place for families, especially children, 
since ancient times. It is one of the best products 
for consumption in hot months of the year, due to 
its vitamins, especially vitamin C and antioxidants. 
It also contains high energy which is of particular 
importance. Since, according to the criteria of the 
Institute of Standards and Industrial Research, 
the use of synthetic dyes in some products such 
as juices and beverages is prohibited (17, 18), this 
study analyzed and identified the type of synthetic 
dyes used in juice products, and traditional drinks 
which served in Shiraz, Iran.

Figure 1: Chromatography of several juice and beverage samples with different flavors and standard colors. 

Table 2: The rate of contamination of juices and beverages with artificial dyes.
Number of samples containing 
authorized synthetic dyes No. (%)

Number of samples containing 
unauthorized artificial dyes No. (%) 

Total number of 
analyzed samples

Type of juice and 
beverages

6 (46.15)-13Pomegranate juice
3 (42.85)-7Cherry juice
(30) 3-10Barberry juice
(20) 1-5Pineapple juice
-(20) 15Mango juice
(20) 1-5Watermelon juice
--7Cantaloupe juice
--5Carrot juice
(100) 4-3Blueberry slush
(100) 4-4Cherry slush
(20) 1(80) 45Orange slush
23 (32.85)5 (7.15)70Total
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Based on the results of this study, it was found 
that out of 70 samples of juices and traditional 
drinks, 28 samples (40%) contained artificial dyes. 
The results of this study were close to the findings 
of Heshmati et al. (2014) in which 57 samples (35%) 
out of 163 ice cream samples and 35 samples (25%) 
out of 140 samples of nuts contained artificial dyes 
(11). Our findings revealed that 60% of the samples 
did not have any artificial color, 32.85% of the total 
samples contained authorized synthetic dyes and 
7.15% comprised unauthorized synthetic dyes. 
Therefore, 40% of the samples were considered 
non-consumable ones. In a similar study conducted 
by Sultan Dalal et al. (2007) on the frequency of 
unauthorized dyes in cherry and barberry juices in 
Tehran, it was found that 89% of the total samples 
contained artificial colors. Of the total number 

of samples containing artificial dye, 18.5% were 
unauthorized synthetic dyes and 70.5% possessed 
authorized artificial dyes (20). 

Thus, the use of artificial colors in samples of 
cherry and barberry juices in Tehran has been more 
than our research samples. Our findings displayed 
that the most commonly used synthetic dyes in juices 
and traditional beverages were the simultaneous 
combination of carmoisine and sunset yellow, and 
among the unauthorized oral dyes, tartrazine was 
the most widely used. Authorized synthetic dyes 
such as Alorard and Ponce 4R and Indigotine were 
not used in any product. The highest frequency of 
artificial dyes was noted in pomegranate juice. No 
additives were found in cantaloupe and carrot juice. 
In a sample of mango juice, an unauthorized oral dye, 
tartrazine, was noticed.

In a study conducted by Mohammadi et al. (2014) 
on fruit products and traditional juices in Tehran, 
51% of the total samples contained artificial colors. 
The highest permissible food color was related to 
carmoisine red and the highest color combination 
was related to the combination of two colors, 
carmoisine and sunset yellow (21). The similarity 
of this study with the present study is that the type 
of color used in juices was the same, and some 
producers of traditional juices and beverages used 
authorized and unauthorized artificial colors without 
a license.

Moreover, based on the results of this study on 
slush products, all samples contained artificial colors. 
Despite the permissible use of synthetic dyes in slush 
products (22), some of the slushed beverages used 
the unauthorized tartrazine dye. Alipour Hafshjani 
et al. (2015) investigated the prevalence of food 

Table 3: Types of artificial dyes observed in different flavors of juices and beverages.
Dye typeBeverage type
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*---*--Pomegranate juice
*---*--Barberry juice
*---*--Cherry juice
--*----Mango juice
*------Watermelon juice
------*Pineapple juice
-------Cantaloupe juice
-------Carrot juice
---*---Blueberry slush
*---*--Cherry slush
-*---*-Orange slush

*Contains artificial dye, -Contains no artificial dye.

Figure 2: Frequency of artificial colors in fruit juices and 
traditional drinks.
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contamination with artificial colors. The results 
indicated that 33.8% of the total samples contained 
synthetic dyes and tartrazine with 67.8% was the 
most synthetic dye used in this study (23). The results 
of both studies showed that despite the proximity of 
the use of synthetic dyes, the use of the illegal dye 
tartrazine was lower in our study.

According to previous research, tartrazine 
synthetic dye can have harmful effects on human 
health, including causing allergic reactions such as 
urticaria, asthma, eczema, and itching in adults, 
and restlessness, bad mood, and hyperactivity in 
children. It can also cause purple spots, migraines, 
and inflammation of the nose and skin (21-23). One 
of the reasons for using this illegal dye may be the 
lack of awareness of the sellers about the type of 
colors used in the raw materials. Sometimes the 
raw materials are imported, which may contain 
the unauthorized synthetic dye tartrazine, which is 
allowed in some other countries. Numerous studies 
have been conducted in different cities on the colors 
used in various food products, all of which confirm 
the use of permitted and unauthorized synthetic 
colors in these products (24-30).

According to the results obtained from the 
analysis of artificial colors in traditional juices and 
drinks, it was found that due to attractiveness or 
profitability, a percentage of traditional juices and 
drinks in Shiraz, Iran contained artificial colors. The 
use of artificial colors in traditional beverages and 
juices showed that this is due to the poor health and 
safety knowledge of food retailers, the low price of 
artificial food colors, easy access, and ultimately the 
low level of supervision by health officials and the 
increase in the number of stores.

On the other hand, the use of artificial colors 
in these products can cause carcinogenicity, 
neurological disorders, genetic disorders, attention 
deficit hyperactivity disorder in children (ADHA), 
anaphylactic reactions, urticaria, allergies, weakened 
immune system, and other serious injuries (2, 8). 
Therefore, it should be noted that the use of these 
dyes has adverse effects on children’s health, 
especially in long run in the human body, and can be 
a warning sign for human health. Due to the absence 
of the technical manager, lack of knowledge and 
information about the production instructions, and 
without having health licenses, some people in small 
workshops and unsuitable places produce unnatural 
juices, with a natural title and deceive the customer. 
This issue not only causes problems for society in 
terms of health but also in terms of justice.

Conclusion
As the use of these artificial dyes may be due to 

the lack of awareness of food manufacturers and 
suppliers, increasing awareness in various ways, 
including face-to-face and distance education can 
be effective in preventing this violation. Therefore, 
continuous monitoring and control should be done 
with more accuracy and intensity. 

Acknowledgment
This project is approved by Zahra Gholami, PhD 
thesis of Islamic Azad University, Kazerun Branch, 
with the approved number 16168.

Conflict of Interest
None declared.

References
1 Seifipour F, Avazpour M‚ Abdi J‚ et al. Detection 

of dyes in confectionery products using thin-
layer chromatography. Iran J Nutr Sci  Food 
Technol. 2013;8:73-8. 

2 Sharafati Chaleshtori R, Golsorkhi, F. 
Determination of synthetic colors in some locally 
available foods of Kashan city, Iran. Inter Arch 
Health Sci. 2016;3:61-6. DOI:10.18869/iahs.3.2.61.

3 Hajimahmoodi M, Zamani Mazdeh F, Rajabi 
Khorrami A, et al. Determination of 8 synthetic 
food dyes by solid phase extraction and reversed-
phase high performance liquid chromatography. 
Tropic J Pharmaceutic Res. 2016;15:173-81.

4 Rezaei M, Safar Abadi F, Sharifi Z, et al. 
Assessment of synthetic dyes in food stuffs 
produced in confectioneries and restaurants 
in Arak, Iran. Thrita. 2014;3. DOI: 10.5812/
thrita.22776.

5 Amini Kadijani P, Faraji M, Salami M. 
Development and validation of dispersive 
liquid-liquid microextraction coupled 
to spectrophotometry for extraction and 
determination of carmoisine in foodstuff. Iran 
J Nutr Sci Food Technol. 2016;11:95-106.

6 Rouhani Sh, Pirkarimi A. Review on analytical 
procedures azo dyes in the food industry. J 
Studies Color World. 2018;7:19-36.

7 Kleinman RE, Brown RT, Cutter GR, et al. A 
research model for investigating the ADHD. Am 
J Ped. 2011;127:1575-84.

8 Moghadasi M, Rahimi A, Heshmati A. The 
Prevalence of Synthetic Color in Saffron and 
Sweet Products (Yellow Halvah, Candy and 
Crystallized Sugar) Supplied in Store of Hamadan 
City Using Thin Layer Chromatography (TLC). 
Pajohan Scintifict J. 2019;17:31-6.

9 Arnold L, Lofthouse EN, Hurt E. Artificial 
food colors and attention-deficit/hyperactivity 
symptoms: conclusions to dye for. 



Gholami et al.

Int J Nutr Sci March 2021;6(1) 44

Neurotherapeutics. 2012;9:599-609. DOI:10.1007/
s13311-012-0133-x. PMID:22864801.

10 Stevens LJ, Kuczek T, Burgess JR, et al. 
Mechanisms of behavioral, atopic, and other 
reactions to artificial food colors in children. 
Nutr Rev. 2013;71:268-81.

11 Heshmati A,  Hakim SS, Safari A, et al. Survey 
of occurrence and type of artificial colors in nuts 
and conventional ice cream supplied in Karaj 
city in 2012. Alborz Univ Med J. 2014;3:165-70.

12 Molaei Tavani S, Nobari S, Mazloomi S, et al. 
Survey the authorized and unauthorized food 
colorings consumption in the food supply of  
Nazarabad township in 1395. J Environ Health 
Engineer. 2017;4:299-306.

13 Yoshioka N, Ichihashi K. Determination of 40 
synthetic food colors in drinks and candies by 
high performance liquid chromatography using 
a short column with photodiode array detection. 
Talanta. 2008;74:1408-13. DOI:10.1016/j.
talanta.2007.09.015. PMID:18371797.

14 JAE suh H, Sunghee C. Risk assessment of daily 
intakes of artificial colour additives in food 
commonly consumed in Korea. J Food Nutr. 
2012;51:2213-9. 

15 Iranian national standard. Permitted food 
additives - Food colors -List and general 
specifications. Numbers 740. 5th Revision; 2013.

16 Institute of Standards and Industrial Research of 
Iran Ice cream. Number 2450 5th. Revision; 1387.

17 Institute of Standards and Industrial Research 
of Carbonatedfruitjuices,fruitnectars 
,fruitbasedrinks. Number 14345. First Revision; 
1390.

18 Iranian National Standardization Organization 
Fruit drinks ( non-carbonated). Number 2837.  
3rd Revision; 2016.

19 Iranian National Standardization Organization. 
Permitted food additives- Synthetic food 
colors in foods – Identification by thin layer 
chromatography- Test method. Numbers 2634. 
First ed; 2013.

20 Soltandalal M, Vahedi S, Najarian A, et al. 
Prevalence of non-permitted colors used in 
cranberry juice and water supply barberry in 
Tehran. Payavard Salamat. 2008;55-62. (Persian)

21 Mohammadi H, Vahedi S, Hajimahmoodi M, et 
al. A Survey on the use of synthetic and natural 
fruit colures in non-certified juice and fruit 

products in Tehran, Iran . J Mazandran univ 
Med Sci. 2015; 24:159-72. 

22 Iranian National Standardization Organization. 
Edible ice products- Specifications and test 
methods. Number 3964. Second Revision; 2018. 

23 Aalipour Hafshejani F, Mahdavi Hafshejani F. 
Determine the prevalence of food contamination 
to synthetic colors with thin layer chromatography 
in Shahrekord. J  Shahrekord Univ Med Sci. 
2016;17:103-12.

24 Rezaei R, Mirlohi M, Maraccy MR, et al. 
Exposure estimation to tartrazine through 
traditional hard candies (nabat and poulaki) in 
Iran, Isfahan province. J Health Sys Res. 2015; 
11:604-12. 

25 Jonnalagadda PR, Rao P, Bhat RV, et al. Type, 
extent and use of colors in ready-to- eat (RTE) 
foods prepared in the non-industrial sector – a 
case study from Hyderabad, India. Int J Food 
Sci Technol. 2004;39:125-31. DOI:10.1046/j.0950-
5423.2003.00749.x.

26 Dixit S, Purshottam SK, Gupta SK, et al. Usage 
pattern and exposure assessment of food colours 
in different age groups of consumers in the State 
of Uttar Pradesh, India. Food Addit Contam 
Part A Chem Anal Control Expo Risk Assess. 
2010;27:181-9. DOI:10.1080/19440040903268062. 
PMID:19890754.

27 Khanna S, Singh  G, Dixit A. Use osynthetic 
dyes in eatables of rural area. J Food Sci Technol. 
1985;22:269-73.

28 Dixit S, Purshottam SK, Gupta SK, et al. Usage 
pattern and exposure assessment of food colors 
in different age groups of consumers in the State 
of Uttar Pradesh, India. Food Addit Contam 
Part A Chem Anal Control Expo Risk Assess. 
2010;27:181-9. DOI:10.1080/19440040903268062. 
PMID:19890754.

29 Soltan Dallal  MM, Vahedi S, Kafashi T, et 
al. The analysis of status of added colors to 
dried sweets in South of Tehran using thin 
layer chromatography. J Gorgan Univ Med Sci. 
2007;9:73-78

30 Rahimi-pardanjani S, kiani M, ezzati P, et al. 
Determination of frequency of consumable 
colors in saffron foods in Yazd city using thin 
layer chromatography. Res Quarter J Univ Med 
Sci Mashhad. 2016;19:1-7.

https://translate.googleusercontent.com/translate_c?depth=1&hl=en&prev=search&pto=aue&rurl=translate.google.com&sl=fa&sp=nmt4&u=https://www.researchgate.net/scientific-contributions/SS-Hakim-2132039554&usg=ALkJrhiCPrD530hhetcpRxBC4gQxptO0lA

