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ABSTRACT 

Synthetic color is added to foods to replace natural color lost during processing. It causes health problems mainly in 
children that considered Avery venerable group. This study was carried out investigate the effect of using color foods 
(Color fruit juice for 6 - 12 hr—Tomato ketchup potato chips (TKPC)—color sweet and color chocolate at low (15%) 
and high (30%)) concentration on serum biochemical, WBC (white blood cell) and histopathology of liver and kidney 
of rats for 13 week. The results indicated that no significant change in body weight gain, serum glucose, HDL and LDL 
cholesterol compared to control group. TKPC (30%) showed that significant increase in total cholesterol (TC), triacyl- 
glycerol (TG). Low and high concentration of color chocolate and color sweet was exhibited significant increase of TG. 
The level of ALT and AST was significant increase of rat’s administration color fruit juice (for 12 hr) and TKPC at 
30%. High concentration of color foods and long time administration of color fruit juice showed significant increase in 
serum creatinine and albumin compared to control group. Both low and high consumed of color foods exhibited sig- 
nificant decrease in liver GSH. High concentration of color foods lead to increase number of WBC as the result to the 
response of the immune system to the inflammation. Color foods were reveled change in histological structure of liver 
and kidney. In conclusion, the use synthetic color in various foods has adverse effect on some of biochemical analysis; 
and the liver and kidney histopathological structure. 
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1. Introduction 

Color is an important characteristic and selection crite- 
rion for choice. The natural and synthetic color additives 
were used extensively to color foods, drugs and cosmet- 
ics [1] because low cost and high tinctorial power [2].  

Color additives have long been a part of human cul- 
tural. Ancient Egyptian writing mention the use of drug 
colorants and historians estimate that food colors likely 
emerged quality of food product. The total world color- 
ant production is estimated to be 8,000,000 tons per year 
[3]. The use of food dyes is at least controversial because 
they are only of essential role. Moreover many of them 
have been related to health problems mainly in children 
that are considered a very vulnerable group [4]. 

Synthetic color in basic food stuffs such as: bread ce- 
reals, cheese and milk products, fried fish and meat prod- 
ucts, ice cream, juices, sweets, sugar toys, jams and jel- 
lies [5,6]. Some of synthetic coloring additives cause 
severe tension to the consumer as general health for ex- 
ample tartazine E102 and chocolate brown as synthetic 

coloring agents caused DNA liver and kidney damage as 
detected by comet assay [7]. Synthetic color for example 
chocolate color agents decrease rat body weight, serum 
cholesterol and HDL cholesterol and increase liver en- 
zyme [8,9] Food colorants (amaranth, erythrosine and 
tartrazine) had a toxic potential to human lymphocytes in 
vitro and seems that they bind directly to DNA [10]. Tar- 
trazine not only causes changes in hepatic and renal pa- 
rameter but also their effect become more risk at higher 
doses because it can induce oxidative stress by formation 
of free radical. 

Very few references concerning the study of the effect 
of color foods on immunity and histology organs of the 
body in rat as well as most of the studies were done in 
determination coloring agent in food and effect different 
concentration from coloring on biochemical analysis 
blood. So that the aim of this work was study the effects 
of using color foods children (juice-sweet-Tomato ket- 
chup potato chips and chocolate color) on immunity 
properties, serum biochemistry and liver, kidney on rats. 
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2. Materials and Methods 

2.1. Materials 

Color fruit juice-Tomato ketchup potato chips-color choco- 
late-color sweet were purchased from local market in 
El-Ahsa in Saudi Arabia. Potassium hydroxide, potas- 
sium phosphate, chloroform, methanol were purchased 
from Sigma Chemical Co (USA). Kits for blood analysis 
were purchased from Biodiagnostic Co Egypt. All other 
reagents used were analytical grade.  

2.2. Methods 

2.2.1. Animals and Treatments 
A total of 54 young male albino rats weighting about 60 - 
80 gram were used in the present study. They were ob- 
tained from College of Veterinary Medicine, King Faisal 
University. The animal housed individually in stainless 
steal cages under controlled condition at constant tem- 
perature (22˚C) and lighting (12 light-dark cycle) and 
given free access to food and water at all times. The rats 
were divided randomly into nine groups, six rats each 
and were fed on the following diets for 13 weeks: 

Group 1: rats were fed basal diet (maintained at control 
group), standard diet was prepared according to Reeves 
et al., [11]. It contained 14% casein, 5% cellulose, 3.5% 
mineral mixture, 1% vitamin mixture, 0.25% cholin, 0.3 
DL-methionine, 5% oil and 65% starch.  

Groups 2 and 3: rats were fed on basal diet and drink- 
ing color mix fruit juice for 6 and 12 hours. 

Groups 4 and 5: rats were fed on basal diet and Low 
(15%) and high concentration (30%) Tomato ketchup 
potato chips (TKPC). 

Groups 6 and 7: rats were fed on basal diet and 15% 
and 30% chocolate color. 

Groups 8 and 9: rats were fed on basal diet and 15% 
and 30% sweet color. 

Each rat was weighted at the beginning and the end of 
the experimental. By the end of the experimental period 
venous blood samples were collected from the orbital 
sinus of control and food color treated rat’s tow fia glass 
one was containing non agulated material (heparin) for 
determination hematology and one was used to sepa- 
ration of serum.  

2.2.2. Hematology and Serum Biochemistry 
Hematological examination was performed using a UDI- 
HMI automatic hematology analyzer (France). Aliquots 
of whole blood sample was mixed with a 4-fold volume 
of the supplier’s buffer containing 0.5% ethylenetiami- 
netetra acetic acid (EDTA)-2k and applied to the analyzer 
for the following parameter: white blood cell (WBC) 
count and platelet (PLT) count. 

2.2.3. Biochemical Analysis 
Biochemical analysis was done using an Ellipse Auto 
analyzer, Italy. Total cholesterol (TC), Triglyceride TG, 
glucose, AST, ALT, creation, albumin were determined 
by Richomond [12], Jacobs and Vander Mark [13], Trinder 
[14], Larsen [15], Esen [16], Reitman and Frankel [17]. 
HDL cholesterol was determined as described by Burstein 
et al., [18]. LDL cholesterol was calculated according to 
the equation of Fried Wald et al., [19], Glutathione in 
liver (GSH) was determination according to Beulter et al., 
[20]. 

2.2.4. Histopatholagical Assessment 
At necropsy, the liver, kidneys were fixed in 10% buff- 
ered formalin until analysis. Tissue slices of all organs/ 
tissues were routinely processed for paraffin embedding 
and sections were prepared and stained with hematoxylin 
and eosin. Histopathological assessment was performed 
on all tissues of the control group and treatment. 

2.3. Statistical Analysis 

Analysis of the data was of preventative variables in the 
form of mean ± SD by SPSS version 17.0 according to 
Snedecoer and Cochran [21]. 

3. Results and Discussion 

In present of this study, it was noticed that, during the 
administration period (13 weeks) of color foods, rats be- 
come more active (hyperactive) and aggressive. Also, 
rats showed that the skin reddish and irritation after ad- 
ministration of color fruit juice for 6 and 12 hours. These 
results are in agreement with Juhlin [22], Twaroj [23], 
Hong et al. [24] food additives are a common cause of 
chronic urticaria and angioedema in patients. Food addi- 
tives also caused positive skin and intestinal reaction [25] 
irritability [26]. Helal et al. [9] proved that food color- 
ants (fast green, annatto and sunset yellow) caused many 
sings of behavior variation like hyperactivity, nervous 
motion and become aggressive. Also, after administra- 
tion of sunset yellow was noticed skin irritation. 

Data in Table 1 revealed that administration of color 
foods did no affect the body weight gain compared to the 
control group except for group 3. Since the increase and 
decrease in body weight gain was non significant. This 
result is in agreement with that of Hashem et al., [4]. 
Food days (Amaranth, Sunset yellow and Curcumin) did 
not affect the body weight gain. Meanwhile, administra- 
tion of color fruit juice for 12 hours showed significant 
decrease of body weight gain reached to 29.6%. A simi- 
lar finding was also recorded in rats Brozelleca et al., [27] 
and Abou El-Zahab et al., [8] and Osman et al., [28] 
stated that synthetic food colorant cause a significant 
increase in body weight gain until the fourth month fol- 
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lowed by a significant decrease in male and female. 
Effect color foods on lipid profile and glucose are 

shown in Table 2. The data in Table 2 showed that se- 
rum total cholesterol level; HDL and LDL were no sig- 
nificant change in all rat’s administration color foods 
except for Group 5. There are significant increases in 
serum total cholesterol and triacylglycerol levels of rats 
fed on 30% potato chips (Group 5). These results may be 
due to potato absorption levels of lipid during frying po- 
tato lead to the cholesterol and triacylglycerol increased. 
Similar results was obtained by Totoni et al., [29] who 
reported that significant increase in serum cholesterol 
and triacylglycerol of rats fed on recovered oil from po- 
tato chips after 13 weeks. 

Data in Table 2 showed that significant increase in TG 
in group administration of chocolate and sweet colored at 
low and high concentrations. Our results are in accor- 
dance with the results obtained by Abou El-Zahab et al., 
[8] and Himiri et al., [30], who observed significant in- 
crease in serum triglycerides of rats treated with syn- 
thetic color (tartrazine) and chocolate color A and B that 
containing tartrazine and Carmoisne. 

The present study, exhibited no significant change in 

serum glucose of color foods compared to control group 
Table 2. Also, administration of color chocolate showed 
that no significant change in low and high concentration. 
Our results are in accordance with data reported by Abou 
El-Zahab et al., [8] who observed no significant increase 
in serum glucose concentration in rats whose diets were 
supplemented with chocolate color A and B. Our results 
are also agreement with Amin et al., [31], who demon- 
strated that high dose of synthetic color (tartrazine at 500 
mg/kg b.w) or low dose of Tratrazine (15 mg/kg b.w) 
caused no significant increase in serum glucose concen- 
tration. The present study are in a contrary with Himri et 
al., [30], who found that a significant increase in serum 
glucose concentration when administration synthetic color 
(tartrazine and sulfonic acid) at low and high dose com- 
pared to control group. 

Effect of administration of color foods on liver func- 
tion is shown in Table 3. There was no the significant 
difference in the level of ALT and AST among the dif- 
ferent group when compared to control group, except for 
Group 3 (administration of color fruit juice for 12 hours) 
and Group 5 (administration of ketchup potato chips) at 
concentration of 30%. The level of ALT was significant  

 
Table 1. Effect color foods on body weight. 

Groups IBW* (gm) Mean ± SD  FBW˚ (gm) Mean ± SD  BWG‡ (gm) Mean ± SD 

1) Control 76.7 ± 3.2ab 166.9 ± 45.1bcd 90.2 ± 44.2bcd 

2) Color fruit juice for 6 hours 73.04 ± 3.6b 143.5 ± 13.0cd 61.2 ± 12.7de 

3) Color fruit juice for 12 hours 76.43 ± 1.2ab 139.5 ± 10.9c 57.4 ± 10.6e 

4) Ketchup tomato potato chips 15% 76.5 ± 6.5ab 177.5 ± 23.6ab 101.2 ± 21.8b 

5) Ketchup tomato potato chips 30% 73.8 ± 6.4b 175.1 ± 19.3abc 101.3 ± 14.2b 

6) Chocolate color 15% 73.2 ± 7.1b 180.9 ± 23.4ab 107.2 ± 26.7b 

7) Chocolate color 30% 76.04 ± 4.8ab 169.4 ± 20.2bcd 93.4 ± 20.3bc 

8) Sweet color 15% 78.4 ± 4.7ab 164.1 ± 20.0bcd 85.7 ± 21.6bcde 

9) Sweet color 30% 73.5 ± 4.7b 139.8 ± 12.8c 66.3 ± 15.6cde 

*Initial body weight; ˚Final body weight; ‡Body weight gain. 

Table 2. Effect color foods on lipid profile and glucose. 

Grope 
Total Cholesterol 

mg/dl 
Total Triacylglycerol

mg/dl 
HDL Cholesterol 

mg/dl 
LDL Cholesterol 

mg/dl 
Glucose mg/dl 

1) Control 96.95 ± 15.2bc 49.58 ± 5.7c 62.68 ± 10.8ab 24.30 ± 14.5bc 104.75 ± 0.64ab 

2) Color fruit juice for 6 hours 95.05 ± 6.2 a 38.40 ± 3.7d 60.88 ± 7.9ab 26.48 ± 9.5bc 101.78 ± 0.16ab 

3) Color fruit juice for 12 hours 98.82 ± 4.9bc 38.88 ± 11.7d 57.98 ± 8.2b 33.05 ± 8.4bc 97.42 ± 0.30ab 

4) Ketchup tomato potato chips 15% 100.18 ± 6.6bc 55.37 ± 2.3c 60.77 ± 7.8ab 30.03 ± 4.6bc 112.10 ± 0.50a 

5) Ketchup tomato potato chips 30% 127.13 ± 41.7a 64.50 ± 4.3ab 57.02 ± 6.8b 57.18 ± 46.6a 97.92 ± 2.7ab 

6) Chocolate color 15% 97.63 ± 3.7bc 65.15 ± 8.7ab 67.70 ± 2.1a 16.90 ± 4.8c 81.60 ± 6.9b 

7) Chocolate color 30% 104.48 ± 13.6bc 67.97 ± 7.5a 62.00 ± 4.9ab 28.89 ± 14.7bc 101.55 ± 0.39ab 

8) Sweet color 15% 110.77 ± 14.9abc 69.77 ± 7.3a 61.10 ± 9.4ab 35.71 ± 9.1bc 83.65 ± 0.29b 

9) Sweet color 30% 117.17 ± 13.7ab 70.85 ± 8.6a 56.08 ± 5.5b 46.75 ± 14.3ab 103.90 ± 3.3ab 
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Table 3. Effect color foods on function of liver and kidney. 

Grope 
ALT (µl/dl)  
Mean ± SD 

AST (µl/dl)  
Mean ± SD 

Creatinine (mg/dl)  
Mean ± SD 

Albumin (mg/dl)  
Mean ± SD 

1) Control 43.48 ± 18.5b 95.90 ± 4.6b 14.35 ± 3.8b 3.27 ± 0.84b 

2) Color fruit juice for 6 hours 51.23 ± 1.4ab 97.7 ± 4.8b 16.83 ± 4.8ab 3.73 ± 5.8ab 

3) Color fruit juice for 12 hours 61.7 ± 6.4a 100.43 ± 0.67b 19.33 ± 3.2a 4.20 ± 0.32a 

4) Ketchup tomato potato chips 15% 47.13 ± 12.3b 99.60 ± 3.7b 16.53 ± 2.3ab 3.67 ± 0.40ab 

5) Ketchup tomato potato chips 30% 55.03 ± 4.4ab 106.63 ± 9.7a 18.17 ± 3.7ab 4.27 ± 0.65a 

6) Chocolate color 15% 47.10 ± 18.2b 95.20 ± 2.4b 14.77 ± 3.0b 3.40 ± 0.79ab 

7) Chocolate color 30% 56.60 ± 7.8ab 96.10 ± 3.7b 16.30 ± 3.1ab 3.4 ± 1.1a 

8) Sweet color 15% 48.20 ± 6.4b 95.90 ± 3.1b 15.05 ± 3.5ab 3.9 ± 0.51ab 

9) Sweet color 30% 54.30 ± 4.5ab 97.10 ± 3.7b 16.77 ± 2.8 ab 3.53 ± 0.68ab 

 
increase of group administration of color fruit juice for 
12 hours reached to 26.6%, while the same concentration 
show no significant increase in serum AST when com- 
pared control group. Also, the level of AST was signifi- 
cant increase in group administration of ketchup potato 
chips at concentration 30% reached to 11.2%. A signifi- 
cant increase in serum ALT and AST may be attributed 
those change in liver function to be heptocellular im- 
pairment level of intracellular enzymes into the blood 
[32]. The release of a normally high level of specific tis- 
sue enzymes into blood stream is dependent on both the 
degree and type of damage exerted by the toxic com- 
pound administration [33,34]. 

Color fruit juice containing sunset yellow, tartazine 
and carmosine lead to significant increase in ALT of se- 
rum rats. These results are accordance with data reported 
by Mekkawy et al., [35] and Amin et al., [31], who indi- 
cated that rats which consumed high dose synthetic color 
(Tartarzine, Carmoisin, sunset yellow and fast green) 
showed a significant increase in serum ALT and AST 
when compared to control rats. 

A significant increase in serum AST of rats fed on 
high concentration ketchup potato chips may be due to 
formed acrylamide during fried to potato chips. Tareke et 
al., [36] reported that among fried and backed starch 
food contain acrylsmide (AA) at part per million level 
has challenged investigators worldwide to define more 
completely the toxic mechanisms and internal exposures 
from experimental animal models and humans in order to 
develop a relevant risk assessment. These results are ap- 
proved by Awad et al., [37], who reported that there was 
a significant increase in AST was observed after treat- 
ment with 1 mM AA. AST is an index for mitochondria 
damage Koplorich [38]. 

Data in Table 3, showed that effect administration of 
color foods on kidney function. The rats consumed high 
concentration of color food (30%) and long time admini- 
stration of color fruit juice (12 hr) showed significant 
increase in serum creatinine and albumin concentration 

as compared to the control group. We believed that the 
significant elevation in creatinine level is closely related 
to the impairment of renal function. These results are in 
agreement with Helal et al., [9] and Amin et al., [31] who 
decided that the a significant elevation in serum creatinine 
and urea in rats consumed a synthetic or natural food 
color after 30 days of treatment. Furthermore, the present 
findings are in accordance with data reported by Ashour 
and Adelaziz [39], who observed a significant elevation 
in serum creatinine and urea level of rats doses with Azo 
dye (fast green) orally for 35 days. Our results disagree- 
ment with Hashem et al., [4], showed that oral admini- 
stration of Amaranth at a dose 47 mg/kg b.w and sunset 
yellow in dose 313 mg/kg b.w did not affect total serum 
protein and albumin compared to control group. 

The effect of color foods on activity antioxidant en- 
zyme (GSH) in rat’s hepatocytes and platelets and white 
blood cell WBC is illustrated in Table 4. Both low and 
high consumed of color food exhibited a significant de- 
crease in liver GSH content when compared to control 
group. These results may be due to the synthetic color 
caused oxidation of fatty acids in biological membranes 
lead to increase free radicals is able to caused auto-oxi- 
dation of the hepatic cells. So that GSH consumed to 
prevent the cell death by toxic radicals, so their level in 
liver homogenate was decrease especially at high con- 
centration. Our results approved Amin et al., [31], who 
reported that rats consumed low and high doses of syn- 
thetic color (tartarzine and carmoisine) induced a sig- 
nificant decrease in GSH and catalase activity.  

Administration of color foods did not affect of plate- 
lets as compared to control. Rats fed on ketchup potato 
chips, chocolate colored, sweet color at 30% and color 
fruit juice for 12 hr revealed significant increase in the 
number of WBC as compared to the control group. In- 
crease the count of WBC may be due to acute inflamma- 
tion [27]. The immune system has response of inflamma- 
tion and lead to increase WBC. These results are dis- 
greement with Hashem et al., [4] who reported that syn-  a 
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Table 4. Effect color foods on antioxidant enzyme and immunity. 

Groups WBC (×102/µL) Mean ± SD Platelets (×104/µL) Mean ± SD Glutathione mM/L 

1) Control 7.87 ± 2.18b 1077.83 ± 150.6c 6.48 ± 10.5a 

2) Color fruit juice for 6 hours 7.72 ± 1.77b 1133.00 ± 151.0abc 5.93 ± 4.5bc 

3) Color fruit juice for 12 hours 7.77 ± 1.53b 1150.00 ± 138.1abc 5.68 ± 19.3b 

4) Ketchup tomato potato chips 15% 7.80 ± 1.18b 1084.17 ± 170.1bc 5.96 ± 9.2bc 

5) Ketchup tomato potato chips 30% 10.07 ± 1.19a 1165.50 ± 107.1abc 5.99 ± 44.3bc 

6) Chocolate color 15% 10.05 ± 1.51a 1078.33 ± 102.2c 6.04 ± 35.8bc 

7) Chocolate color 30% 10.80 ± 1.76a 1173.50 ± 92.9abc 5.69 ± 9.9bc 

8) Sweet color 15% 9.43 ± 1.24ab 1071.33 ± 60.2c 6.19 ± 13.4ab 

9) Sweet color 30% 10.88 ± 1.26a 1185.67 ± 79.6abc 5.96 ± 6.9bc 

 
thetic color (sunset yellow, amaranth) exerted a depress- 
ing effect on the cellular but not humeral immune re- 
sponse. 

3.1. Histopatholagical Assessment 

3.1.1. Liver  
Liver of control rat (Group 1) showed that the normal 
histological structure of hepatic. Also microscopic, liver 
of Group 2 drinking fruit juice color for 6 hours showed 
no histopathological changes. Meanwhile, liver of Group 
3 drinking fruit juice color for 12 hour revealed hydropic 
degeneration of hepatocytes Figure 1. Examined sections 
from Group 4 fed on potato chips 15% showed hydropic 
degeneration of hepatocytes , sinusoidal leucocytes and 
congestion of hepatic sinusoids, hydropic degeneration of 
hepatocytes (Figure 2), dilatation and congestion of he- 
patic sinusoids as well as sinusoidal leucocytes (Figure 
3). Moreover liver of Group 5 fed on 30% potato chips 
revealed cytoplasmic vacuolization of hepatocytes and 
portal infiltration with leucocytes (Figure 4). This results 
may be due to presence acrylamide is formed during fried 
potato chips at high temperature. Acrylamide showed cell 
damage of hepatocytes in rats [36], because increasing in 
the cell membrane permeability [40]. These results are 
agreement with El-Sayyad et al., [41] who reported that 
acrylamid revealed histological abnormalities character- 
ized of liver  

Meanwhile, liver of Group 6 fed on 15% chocolate re- 
vealed no histopathological change. Liver of Group 7 fed 
on 30% chocolate showed congestion of central vein and 
kupffer cells activation (Figure 5). Liver rats of Group 8 
fed on 15% sweet color showed no histological changes. 
Meanwhile group 9 fed on 30% sweet color revealed 
slight hydropic degeneration of hepatpcytes. These re- 
sults are agreement with the Sharma et al. [42], reported 
that synthetic color has adverse effect on vital organs. At 
low dose synthetic color, the liver revealed a disruption 
of hepatic cells near the central vein, and hepatocellular 
damaged. 

 

Figure 1. Liver of rats drinking color fruit juice for 12 hours. 
 

 

Figure 2. Liver rats fed on 15% potato chips. 

3.1.2. Kidney 
Microscopically, kidneys of rats of group 1 showed nor- 
mal histological structure meanwhile group 2 revealed 
congestion of renal blood vessels and presence of protein 
cast in the lumen of some renal tubules. Moreover kid- 
neys rats of group 3 showed congestion of intertubular 
blood vessels, congestion of glomerular tuft as well as 
presence of protein cast in the lumen of renal tubules  
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Figure 3. Liver fed on 15% potato chips. 

 

Figure 4. Liver rats fed on 30% potato chips. 

 

Figure 5. Liver rats fed 30% chocolate. 

(Figure 6). Some examined section of group 4 revealed 
perivascular leucocyteic cells infiltration (mainly eosi- 
nophiles) Figure 7 when other section from this group 
showed apparent normal renal parenchyma. Mean while, 
kidneys of rats of group 5 showed eosinophilic protein 
cast in the lumen of renal tubules (Figure 8). Kidney rats 
of group 6 revealed no histopathological change. Exam- 

ined sections of group 7 revealed eosinophilic protein 
cast in the lumen of some renal tubules, and congestion 
of intertubular blood vessels (Figure 9). Kidneys of 
group 8 fed on 15% sweet color revealed slight conges- 
tion of glanerular tufts was the only change observed in 
kidney. However, some section from group revealed 
presence of protein cast in the lumen of some renal tu- 
bules, moreover Kidney rats of Group 9 fed on 30% 
sweet color revealed necrobiotic changes of epithelial 

 

Figure 6. Kidney of rats dirking fruit juice color for 12 
hours. 

 

Figure 7. Kidney of rats fed on 15% potato chips. 

 

Figure 8. Kidney of rats fed on 30% potato chips. 
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Figure 9. Kidney of rats fed on 30% chocolate. 

 

Figure 10. Kidney of rats fed on 30% sweet color. 

liming renal tubules and congestion of glanerular tufts 
(Figure 10). The presence synthetic color in food cusses 
injured of kidney [42]. 

4. Conclusion 

The use synthetic color in various foods has adverse ef- 
fect on some of biochemical analysis specifically at high 
concentration and administration for along time. How- 
ever, its lead to the change in liver and kidney histopa- 
thological structure and increase in WBC which indi- 
cated that induce inflammation specific ketchup potato 
chips. Meanwhile, showed that hyperactive and skin red- 
dish and irritation (sensitive). So, we recommended low 
administration of color foods of children specific Ketchup 
potato chips. 
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