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Abstract
 Food colorants are addictive substances that are creating a good and attractive appearance in foods. 
Synthetic food dyes have been strictly controlled by the legislation in the world. Artificial food colorants 
may cause harmful effects on human health. As the safety of substances in some traditional food products 
is questionable, this study was conducted to evaluate the type and frequency of the food colorants in tradi-
tional confectionery, syrup and fruit juice, in Shiraz, Iran. Totally 806 samples were collected from 2017 to 
2019. Analysis of samples was done using the thin layer chromatography method according to the Iranian 
national standard. Results showed that 51.61% of samples did not have any additive color, and 48.39 % of 
samples contained artificial colors that should not be used in sweets and are not permitted for use according 
to the Iranian national standards. Tartrazine and Quinoline Yellow were the most frequently used as non- 
permitted food color. Therefore, about half of the samples are non-consumable. Use synthetic food dyes 
in a high percentage of supplied products in unauthorized places needs necessity to increase supervision 
of relevant officials and raise consumer awareness about the permitted food colors and adverse and toxic 
effects of forbidden colors.
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1. Introduction
 Food colorants are addictive substances 
that are creating a good and attractive appearance 
in foods (1). The best additive dye to foods and 
sweets is the one that does not change the quality 
and taste of the food and only affects their appear-
ance (2).
 Two types of dyes used in food are syn-
thetic or natural ones. The natural colors that are 
extracted from plants such as chlorophyll, carot-
enoids, tannins and anthocyanins (3). They are 
harmless to humans or have low health adverse 
effects, but the food industries are less tending to 

use natural colors because of disadvantages, which 
they are easily decomposed and more expensive 
(4). The benefits of using artificial colors in com-
parison to the natural food colors are stability over 
the heat, light and oxygen, and resistance to micro-
bial contamination (5). Artificial colors are divided 
into five groups including azo, triaryl methane, 
quinolone, xanthene, and indigoid compounds 
on the basis of their chemical structures (6). Pre-
vious studies have side effects of synthetic food 
colorants on human carcinogenesis, hyperactivity 
in children, diarrhea, abortion, asthma, decreased 
immune response in children, and immune defi-
ciency (6). Synthetic food dyes have been strictly 
controlled by the legislation in the world. The list 
of authorized food dyes varies by country and is 
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set according to daily consumption of products (7). 
The Institute of Standards and Industrial Research 
of Iran (ISIRI) have set the national legal limit for 
using any permitted food additives and food colors 
in products. The list of permitted artificial colors 
according to the Iranian national standards No. 
740 are includes; yellow colors (Quinoline Yel-
low, Sunset Yellow), red colors (Azorubine, Pon-
ceau 4R, Allura Red) and blue colors (Indigotine, 
Brilliant Blue) (8). Although, use of permitted syn-
thetic food colors is forbidden in some products 
such as beverages, juices, desserts, ice creams, and 
traditional products (9, 10).
 Most of the permitted food additives used 
in industrial products are monitored, while use of 
synthetic color is more common in traditional food 
products due to less control in local sale market, 
for attracting more attention of customers. Some 
studies showed that the use of unauthorized sub-
stances in some traditional food products in other 
different cities of Iran. This study was conducted 
to evaluate the type and frequency of the unauthor-
ized food colorings in traditional confectionery, 
syrup and fruit juice, in Shiraz, Iran.

2. Materials and methods
 All Chemicals and reagents including 
standard of synthetic dyes obtained from Sigma
USA. N-butanol, ammonia, 96% ethanol, glacial 
acetic acid and silica gel plates were purchased 
from Merck Company, Germany. 
 This study was carried out on unbrand-
ed confectionery products and different types of 
sweets including; confections, cookies, candy 
Noghl, helva, Zoolbia and Bamieh, traditional syr-
up and fruit juices.  Totally 806 samples were col-
lected randomly from confectioneries and juice lo-
cal sale markets in Shiraz city from 2017 to 2019. 
Subjects were evaluated for natural and synthetic 

dyes by using Thin layer chromatography (TLC) 
method. The experiments including 3 steps; Step 
1) Sample Preparation: elimination of starch fat 
and protein from samples using ammonia alcohol. 
After 24 hours the supernatant was gently removed 
and dried on water bath. Step 2) Extraction color 
with white wool and acetic acid on boiling water 
bath for one hour. Then wash the wool under cold 
water. The wool was then immersed in distilled 
water and concentrated ammonia were added, af-
ter 20 minutes the wool was removed and allowed 
to dry. Step 3) Spotting the sample extracted color 
and standard dyes on TLC. The solvent tank was 
prepared and saturated with n-butanol, acetic acid 
and distilled water 50:25:30 volume ratios. When 
the solvent was raised to about 70 % of chroma-
tography paper, the plate was removed from the 
solvent. The plate was dried and the retention fac-
tor (Rf) of samples compared with standard colors. 
Finally, the type and name of color were reported 
(8). 

3. Results
 In this study, 747 samples of confection-
ery products, including sweets, candy, helva and 
zoolbia, Bamieh also, 59 samples of traditional 
syrup and fruit were analyzed for the presence of 
artificial food colorings (Table 1). As shown in 
table 1, 416 samples (51.61%) did not have any 
additive color, and 390 samples (48.39 %) con-
tained artificial colors that should not be used in 
sweets and are not permitted for use according to 
the Iranian national standards. The 200 samples 
(24.81%) contained authorized artificial food color 
and 190 samples (23.57%) contained unauthorized 
artificial food color. Mainly, food colorants have 
used in 59 of 59 types of beverages (100%.) and 
331 of 747 types of sweets (44.31%) (Table 2).  
 The type and frequency of artificial food 

Table 1. The status of color used in sweets and traditional beverages 
Samples in year 

2017
Samples in year 

2018
Samples in year 

2019
Total

No artificial color 111 (46.83%) 191 (59.31%) 114 (46.15%) 416 (51.61%)
Authorized artificial color 61 (25.73%) 63 (19.56%) 76 (30.76%) 200 (24.81%)

Unauthorized artificial color 65 (27.42%) 68 (21.11%) 57 (23.07%) 190 (23.57%)
Total 237 322 247 806
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colorants were encountered and exhibited in Table 
3. Tartrazine (48.71% of colored products) was 
the most frequently used as a non-permitted food 
color and Quinoline yellow (32.05% of colored 
products) among the permitted food color. 
 The overall pattern use of unauthorized 
oral synthetic dyes indicate that Tartrazine is 
most commonly used in confectionery products 
and also, Quinoline yellow, Sunset yellow, Car-
moisine, Brilliant blue and Alura red, permitted 
artificial colors were used in beverages. Based on 
the National Standard of Iran, and criteria of the 
Iran Ministry of Health and Medical Education, 
use of every artificial dye are unauthorized in the 
confectionery and juice, consequently, 48.38% of 
total samples of this study were non-consumable.  

4. Discussion
 This study showed that synthetic colors 
were found in a major percentage of evaluated 
products. More than 48% of confectionaries and 
fruit juice, that contained forbidden and permitted 
artificial food colors. Therefore, about half of the 
samples are non-consumable, because of accord-
ing to the guidelines of the Iran Ministry of Health, 
using any type of artificial color in confectionaries 
and beverages has banned and producers are only 
permitted to use natural and herbal dyes (9, 10). 
Nowadays, there are many food additives that are 
used in food products to more attract consumers, 
most of which are colors, whereas in many coun-
tries significant amounts of food products are non-

consumable due to the use of illegal additives each 
year (5, 11).
 Most producers consider using of artificial 
colors rather than natural colors, due to high costs, 
low color value, and instability in changes pH con-
dition of natural ones (12). The distribution of dif-
ferent synthetic colors within the studied samples 
showed that Tartrazine (E102) and Quinoline Yel-
low (E104) were most frequently used as a forbid-
den, and permitted artificial color, respectively. 
Similar findings were found by various surveys 
demonstrated that, Quioline Yellow and  Sunset 
Yellow were the most common permitted coloring 
used in the confectionery in different cities of Iran 
and the most frequent use of unauthorized artificial 
yellow paint was observed in Sohan, poolaki and 
helva samples (2, 13-15).
 Moreover, based on the results of previous 
studies in Shiraz city, 40% of traditional juices and 
drinks used artificial dyes illegally (16). Also, in 
Tehran city, 51% of the traditional juices contained 
artificial colors (17).
 It seems that yellow dye is most favorable 
in confectioneries, since similarity to natural color 
of saffron and advantages on health, make produc-
ers more motivated to use this color (18). 
 Side effects of artificial food colorants 
including hyperactivity of children, asthma, skin 
rash, carcinogenicity, blood pressure, anaphylactic 
reaction, sleep disorders, immune system failure, 
decreased WBC as well as lymphocytes and vita-
min B6 deficiency was previously reported (19, 

Table 2. Number of observed products in food category containing artificial food colors.
Food category Sweets Syrup and fruit juices Total 

Products containing artificial food coloring   
N/total studied (%)

331/747 (44.31%) 59/59 (100%) 390/806 (48.38%)

Table 3. Type and frequency of artificial food colorants in samples.
Color type Samples in year 2017 Samples in year 2018 Samples in year 2019
Tartrazine 65 (51.18%) 68 (51.9%) 57 (43.18%)

Quinoline yellow 52 (40.94%) 45 (34.35%) 28 (21.21%)
Sunset  yellow 6 (4.7%) 3 (2.3%) 25 (18.94%)

Carmoisine 4 (3.15%) 6 (4.6%) 10 (7.57%)
Brilliant Blue 0 8 (6.1%) 10 (7.57%)

Allura red 0 1 (0.76%) 2 (1.52%)

Total 127 131 132
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 Providing information on the health risk 
of synthetic dyes, enhancing awareness,  and train-
ing food producing staff, in addition to improving 
food color guidelines, strengthening the country's 
food monitoring system, are important in reducing 
the use and consumption of artificial dyes in food 
(12).

5. Conclusion
 Use synthetic food dyes in a high percent-
age of supplied products in unauthorized places 
needs the necessity to increase supervision of rel-
evant officials and raise the consumer awareness 
about the permitted food colors and adverse and 
toxic effects of forbidden colors.
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20). 
 Macioszek et al. 2004, confirmed that the 
two common food colors of Quinoline Yellow and 
Bryant Black caused the genotoxicity of human 
lymphocyte cells (21). Furthermore, Tartarazine 
causes hyperactivity in children and urticaria and 
skin rash (22).
 According to our results, use of unauthor-
ized colors and number of non-consumable prod-
ucts have not changed during these three years 
(2017 to 2019). It is proposed that, more attention 
and monitoring should be done in this regard. The 
official authorities should pay more attention and 
health inspectors follow up. 
 It should be noted that children may con-
sume more colored foods than predictable by the 
regulatory authorities. Considering the colored 
sweets and candies are consumed too much in chil-
dren, daily intake of artificial food colorants may 
exceed over ADI range. The long-term effect of 
using these compounds can make health problems 
such as idiosyncratic and anaphylactic reactions, 
metabolic, or affect hormones function and vita-
mins levels (23).
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