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ABSTRACT
Tartrazine a colorant is being used most commonly as food colorant in confectioneries, drugs and cosmetics. The
present study was designed and performed to evaluate the toxic effect of Tartrazine, a widely used azo dye on Swiss Albino
Mice. Experimental animals were treated with tested dye at dose levels 100mg/kg/b.w. and 200mg/kg/b.w. alongwith normal
diet. Present study revealed a highly noticeable increase in body weight gain of mice at both dose levels (11.18 -16.14%) as
compared to control group. A significant variation in the average weight of kidney, liver, and testes were decrease in both doses
as compared to control group of mice. Organ weight and Acid Phosphatase, Alkaline Phosphatase, SGOT, SGPT, were
significantly increased in both Tartrazine consumed experimental groups. From the present study it is concluded that Tartrazine
adversely alters biochemical parameters in Tartrazine fed mice. The outcome of study will help us to make a decision in using
Tartrazine as food dye.
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Introduction
Tartrazine is a counterfeit yellow azo color having
trisodium salt of 3-carboxy-5-hydroxy-1 (p-sulfophenyl) 4-(sulfophenylazo) pirazolone. It is generally utilized as
colorant in biting gum, jams, puddings, juices, soft drinks,
medications and beauty care products. Since it is a
nitrous subordinate (azo class), it changes to a sweetsmelling amine in the creature which is profoundly
sharpening. The primary metabolite recognized to date
is sulfanylic corrosive10,21.
Food colorants are materials of natural origin, have
been used to provide colour in food, drugs, cosmetics for
thousands of years. Ash from fire mineral compounds
and plants were probably among the materials used for
cosmetic purposes13.
By the mid 1995 characteristic and manufactured
shading subsidiaries were utilized broadly to shading
nourishments, drugs and so forth 15. Shading is a
significant attribute and determination rules for food
decision. Late investigations have featured this
significance and have demonstrated how choice may
change among specific populaces and additional time11.
Many products contain Tartrazine like food cotton,
candy (soft- drinks, nahchos etc.), Some of non – food
products include tartrazine such as soap, shampoos, etc.
also some medicinal preparations contain tartrazine such
as vitamins , antacids, medicinal capsules. The ADI for

Tartrazine is 7.5 mg/kg/per day43.Colours in food
constitute an essential part of our life. Several years ago,
the technology for processing food changed completely30.
In present study, we report sub-chronic toxicity of
dye on general health and biochemistry of Swiss albino
mice.

Materials and Methods
Test Material: Tartrazine CA.S. No – 1934-21-0
Test Animal: 4 weeks old male Swiss albino mice Mus
musculus L.
Experimental Design
Animals reared in the animal house under
standardized conditions as per recommendations of
Institutional Ethical Committee (1678/GO/a/12/CPCSEA)
were divided into 3 groups each with 5 animals and were
kept individually in the polypropylene cages. Two doses
of dye were given orally mixed with the drinking water for
72 days as detailed below.
Group 1 (As Control Group): Standard feed + potable
water
Group 2 (As Tartrazine treated Group)
(A)

Standard Feed + Potable water mixed low dose of
Tartrazine (100 mg/kg /b.wt.)

(B)

Standard Feed + Potable water mixed high dose
of Tartrazine (200 mg/kg /b.wt.)
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TABLE-1. Effects on feed and water intake, and
body weights of Swiss albino mice after sub chronicexposure at 2 doses of ( Dye)tartrazine (mg/
kg/body weight).
Parameters

Control

Treatments
100mg
200mg

Feed intake
(g)

7.8±1.71.96

7.2±3.3
(-7.5%)

8.2±6.9
(12.9%)

Water intake
(mL)

7.9 ± 2.4

7.8±2.3
(-1.4%)

8.1±3.9
(2.8%)

Body weight
(g)

32.2±1.5

35.8±0.8* 37.4±0.5*
(11.2%)
(16.1%)

Data in parenthesis represent % change in the
values in comparison to control. Significant at 5%*

mice. Compared with control, feed intake of mice
decreased (7.5%) after exposure to low dose of dye, but
increased (12.9%) in mice exposed to higher dose. The
water intake was however, not affected (Table 1). Dye
exposure however, increased body weights of mice (Table
1). The percentage increase in body weights was higher
at higher dose (16.1%)in comparison to mice exposed at
lower dose (11.2%) and may be related to increase in
water retention in the body due to malfunction of kidney.
Organ weight:
The liver weight decreased in both low and high
doses (-15.81- 16.60%) in comparison to control groups.
Weight of Kidney has been decreased in both low
and high dose groups (-8.80 - 23.71%) in comparison to
control mice.
A decrease in values of Testes weight were noted
in both low and high dose fed animals that is (58.83)
and (37.33%) respectively in comparison to control.
(Table-2).
Effects on Biochemistry

After the 72 days of exposure, autopsy of animals
were done by cervical dislocation. Cardiac blood was
collected in the vials containing sodium salt of ethylene
diamine tetra acetic acid (EDTA). Biochemical parameters
analyzed were; Alkaline phosphatase, Acid
phosphatase,SGOT, SGPT.
The data expressed as Mean± SEM were also
subjected to Student’s t-test using SYSTAT computer
program version 5.0 to find significant difference between
values of various parameters recorded for control and
treated animals.

Result
Dye exposure altered feed and water intake of the

Result study reveals that levels of Acid
Phosphatase , Alkaline Phosphatase, SGOT, SGPT,
increased significantly in both low(100mg/kg/ b.w.) and
high doses (200mg/kg/b.w.) treated groups. In present
study increase in Acid Phosphatase value (60-175%) has
been observed in both low (100mg/kg/b.w.) and high doses
(200mg/kg/b.w.) fed Tartrazine in Swiss Albino Mice when
compared to control group of mice.
SGOT (U/L): Elevated SGOT values were noted in
low (352.91%) and high (338.23%) doses of Tartrazine
fed mice as compared to control group.
SGPT (IU/L): Both low and high dose fed mice
exhibited a significant increase in serum SGPT value

TABLE-2 : Effects on organ weights of Swiss albino mice after sub chronic exposure at 2 doses of tartrazine
(mg/kg/body weight)
S.No.

Organs

Control

LD (100mg/kg/b.w.)

HD (200mg/kg/b.w.)

1.

Liver(g)

2.794 ± 0.025

2.352 ± 0.283
*(-15.81%)

2.330 ± 0.205
(-16.60%)

2.

Kidney(g)

0.409 ± 0.010

0.373 ±0.048
(-8.80%)

0.312 ±0.008
(-23.71%)

3.

Testes(g)

0.758 ± 0.179

0.312 ±0.210*
(-58.83%)

0.475 ±0.241
(-37.33%)

Data in parenthesis represent % change in the values in comparison to control. Significant at 5%*
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TABLE-3: Effects in biochemistry of Swiss albino mice after subchronic exposure at 2 doses of tartrazine
(mg/kg/body weight)
Parameters

(Control group)

LD(100mg/kg)

HD (200mg/kg)

Acid
phosphatase(IU/dl)

0.800 ±

1.280±0.192
*(+60%)

2.200± 0.158***
(+175%)

Alkaline
Phosphatase(IU/dl)

282.000 ± 1.581

382.800±1.924***
(+35.74%)

392.000±1.581***
(+39.00%)

SGOT(U/L)

34.000 ± 1.581

154.000 ± 1.581 ***
(+352.91%)

149.000±1.581***
(+338.23%)

SGPT(U/L)

38.000 ± 1.581

142.000±1.581***
(+273.68%)

163.800 ± 1.924***
(+331.05%)

0.158

Data in parenthesis represent % change in the values in comparison to control. Significant at 5%*

(273.68- 331.05%) when compared to control group.
(Table-3)

Discussion
Tartrazine presentation expanded feed admission
of mice at higher portion yet their body loads expanded
at both lower and higher portions (Table 1). Our discoveries
are in concurrence with different laborers revealed
increment in body loads of the trial creatures presented
to male sprague-dawley rodents Sunset yellow39 ,
organization poisonousness investigation of tartrazine in
Swiss albino mice25, 4 built food and prescription
Colorants28, chocolate brown colored32, orange red37,
malachite green8, apple green33, orange G7, tomato
red33,36 and lead chromate9. There was significant
augmentation in the body weight Kesari powder34, the
unfriendly impacts of food azo colors on rodents12.
Tartrazine presentation diminished estimations of
mice organ loads at both lower and higher portion
(Table-2) e.g. liver, kidney testicles weight like introduction
tartrazine17 Tartrazine35. Chocolate Brown Dye in Swiss
albino mice31, organization harmfulness investigation of
tartrazine in Swiss mice25. Decrease in ovaries weight at
both the portion levels of kesari powder34.
Soluble phosphatase, Acid phosphatase SGOT,
SGPT expanded in both low and high portion introduction
of tartrazine on swiss albino mice;Increase same outcome
discover tartrazine 8 Tartrazine 4,21, Sunset Yellow,
Tartrazine and Brilliant Blue2, Fast green30, Tartrazine4,
Allura23, ALP expanded presentation tartrazine19, allura
red3, Tartrazine, Chocolate earthy colored manufactured
shading and turmeric, cocoa as a characteristic shading,

expanded in the degree of ALP with tartrazine and
chocolate earthy colored while contrasted with control
gathering30. ALP expanded presentation Azo color
Carmoisine24, the egg whites levels, AST, ALT, and ALP
esteems were essentially expanded in bunches39.
Dissolvable
phosphatase,
destructive
phosphatase, practices has been extended in totally
treated social events. Extended development of
destructive phosphatase in bundle treated with curcumin,
carotin, and curcumin respectively.This study agreed with
the earlier revealations22 which found a basic addition in
acid neutralizer phosphatase activity for unbelievable blue
shading and attributed that to the deformation in liver limit.
Dissolvable phosphatase, egg whites, serum
Creatinine, urea, uric destructive obsession, increased
in male and female mice treated with tartrazine25.
Malachite green and Pyceze gather in
Heteropneustes fossilies. The levels of SGOT, SGPT,
increased by and large at 24 and 96h on both malachite
green and pyceze which is in agreement. Uric destructive,
Acid neutralizer phosphatase increased essentially fast
green treatment to rodents 40. The liver protein is
customary found in smaller amount considering hepatic
turn of events and fix simultaneousness with concentrate,
harmful effects of produced food colorants on male
rodents22.
Augmentation in serum basic phosphatase
activities and egg whites, supreme Bilirubin, serum urea,
and Creatinine for all treated social events treated with
designed colorants or flavor included substances and
appeared differently in relation to control get-togethers.
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Late result on our examination were dissolvable
phosphatase, SGOT, SGPT, globulin. Decay on a very
basic level raised. Effect of Tatrazine in female swiss pale
cleaned individual mice, study saw that are Alkaline
phosphatase extended levels9.
Effect of Tartrazine on destructive and stomach
settling agent phosphatase in the liver of pale cleaned
individual rodents20. Destructive Phosphatase and Alkaline
phosphatase are extended in the liver of both male and
female pale cleaned individual rodents after prologue to
sub savage and part for 28 days.
Fundamental phosphatase occurs in the
canalicular and sinusoid layer of the liver thus damage
the liver and will achieve raised serum (AlP activity).
Cholestatic liver disease characteristized by extended
level of ALP joined with raised degree of Bilirubin. The
example pf ALP, basically increase gave a marker that
the hepatic furthest reaches the liver is awfully affected
by tartrazine, sodium benzoate and MSG18. Essential
phosphatase has a spot with a get-together of protein
that catalyzes the hydrolysis of phosphomonoestress at

stomach settling agent pH and it is accessible in the
surface in most human tissue5,14,27.
The basic augmentation in ALP development may
be a result of impediment of cholestasis38. Similarly found
that some food included substances are hydrophobic azo
hues shown to be risky causing tumors in the liver and
urinary bladder of rodents.
Stomach settling acid phosphatase has a couple
of physiological limit in bone cells it parts inorganic
phosphate from normal phosphate which is an extreme
inhibitor of mineralization22. Extended level of destructive
phosphatase activity in liver may be added to the
physiological changes in the liver and addition in the
general liver burden by food included substances in the
assessment. Changes in layer vulnerability may cause
labilization of lysosomal film with the appearance of
impetus, in like manner raising the degrees of destructive
phosphatase in the liver of viewed rodents as point by
point1,20. Moreover in the liver, alkaline phosphatases are
found histochemically in the microvilli of bill canalicull
and on the sinusoidal surface of hepatocytes41.

References
1.

Abo–donia MB. Increased acid phosphatase activity in hens following on oral dose of leptophos, Toxicology
Letters. 1978; 199-203.

2

Aboel -Zahab HSH, El-Khyat ZA, Awadallah R, Mahdy KA. Physiological effects of some synthetic food coloring
additives in rats. Bollettino Chimico Farmaceutico. 1997; 136(10): 615-627.

3.

Alsolami MA. Effect of a food additive on certain hematological and biochemical parameters in male albino rat,
International journal of zoology and research. 2017; 7:1-10.

4.

Amin KA, Abdel Hameid II H, Abd Elsttar AH, Effect of food azo dyes Tartrazine and carmoisine on biochemical
parameters related to renal, hepatic function and oxidative stress biomarkers in young male rats. Food and
Chemical Toxicology.2010; 48: 2994–2999.

5.

Ashour AA, Abdel aziz I. Role of fast green on the blood of rats and the therapeutic action of vitamins C or E.
Internati J. Integr. Biol. 2009; 6 (1): 6–11.

6.

Aswani Kumar Srivastav, Roy D. Malachite green (triarylmethane dye) and pyceze (bronopol) induced
histopathological and biochemical changes in the liver of stinging catfish Heteropneustes fossilis Bloch. Indian
journal Fish. 1994; 63(1):135:139.

7.

Chakravarty G, Goyal RP, Sharma S, Sharma A. Haematological and serological toxicity of Orange G in Swiss
albino mice, Mus musculus. Nature Environment and Pollution Technology. 2006; 5 (1): 95-99.

8.

Chakravarty G, Goyal RP, Sharma S, Sharma A. Hematological changes induced by a common non-permitted
food colour Malachite green b (MC) in Swiss albino mice. Indian Journal Environmental Sciences. 2005; 9(2):
113-117.

9.

Chakravarty G, Goyal RP, Sharma S, Sharma A. Haematological and serological studies on Swiss albino mice
fed with lead chromate. Journal of Ecotoxicology and Environmental Monitoring.2007; 17(1): 61-66.

10.

Chung KT, Stevens Jr. SE, Cerniglia CE. The reduction of dyes by the intestinal microflora. Critical Review of
Microbiology. 1992;18 (3): 175-190.

11.

Clydesdale FM. Colour as a factor in food choice .Crit. Rev. Food Scince and Nutrition. 1993; 33: 83-101.

12.

Elbanna K, Sarhan O, Khider M, Elmogy M, Abulreesh H, Shaaban M. Microbiological, histological, and

A Biochemical Study of Food Dye Tartrazine,Its effects on Swiss Albino Mice

355

biochemical evidence for the adverse effects of food azo dyes on rats. J Food Drug Anal. 2017; 25: 667-80.
13.

Gaunt IF, Campanini FMB, Grasso P, Kiss IS. Long-term feeding study on black PN in rats, Food Cosmet.
Toxicol. 1972; 10: 17.

14.

Gitnick G, Labrecque DR, et al. Diseases of the liver and bilary tract. Mosby-Year book. 1992; 145-152.

15.

Hallagan JB, Allen DC, Borzelleca JF. The safety and regulatory status of food, drug and cosmetic colour
additives exempt from certification. Food Chem. Toxic. 1995; 33 (6), 515–528.

16.

Hanan Mohamed Fathy Abd El-Wahab, Gehan Salah El-Deen Moram. Toxic effects of some synthetic food
colorants and/or flavor additives on male rats, Toxicology and Industrial Health. 2012; 29(2) 224–232.

17.

HiremathSP, Badami S, Swamy HKS, Patni SB, Londonkar RL.Antiandrogenic effect of strigaorabanchiodes.
Journal of Ethnopharmacol. 1997; 56 : 55- 60.

18.

Inuwa HM, Aina VO, Gabi B, Aim Ola I, Ja’afaru L. Determination of Nephrotoxicity and Hepatoxicity of Monosodium
Glutamate (MSG) Consumption. British Journal of Pharmacology and Toxicology. 2011; 2(3): 148-153.

19.

Khayyat L, Essawy A, Sorour J, Soffar A. Tartrazine induces structural and functional aberrations and genotoxic
effects in vivo. Peerj. 2017; 1-14.

20.

Kushwaha VB, Maurya S. Toxicity study of ethanolic extract of Parthenium hysterophorus in rats. Trends in
Bioscience. 2012; 3(2): 216-219.

21.

Maekawa A, Matsuoka C, Onodera H, Tanigawa H, Furuta K, Kanno J, Jang JJ, Hayashi Y. Lack of carcinogenicity
of tartrazine (FD and C Yellow No.5) in the F344 rat. Food and Chemical Toxicological. 1987; 5:891-896.

22.

Mahmoud NH. Toxic effects of the synthetic food dye brilliant blue on liver, kidney and testes functions in rats. J
Egypt Soc Toxicol. 2006; 34:77-84.

23.

Mazen Attia, Solami AL, Effect of a food additive on certain haematological and biochemical parameters in Male
Albino Rats” International Journal of Zoology and Research (IJZAR). 2017; 7(2): 1-10.

24.

Md. Reza SA, Hasan M, Zaman K, Hossain I,Zubir A, Bari L, Abedin Z , Reza A, Ferdaus BK, Haque F, Islam
K, Ahmed UM, Hossain K. Study of a common azo food dye in mice model: Toxicity reports and its relation to
carcinogenicity, Food Science and Nutrition. 2019; 7 :667-677.

25.

Mehedi N, Mokrane N, Omar A, Soraya AT, Zaoui C, Omar K, Djamel S. A thirteen week ad libitum administration
toxicity study of tartrazine in Swiss mice. African Journal of Biotechnology. 2013; 12(28): 4519-4529.

26.

Mekkawy HA, Ali MO, El Zawahry AM. Toxic effect of synthetic and natural food dyes on renal and hepatic
functions in rats. Toxicol. Lett. 1998; 95 (1): 155.

27.

Moss DW, Henderson AR. Clinical enzymology in: Burtis C.A. and Ashwood F.R. editors. Tietz textbook of
clinical chemistry 3rd ed. Philadelphia, WB Saunders Company. 1999; 617-721.

28.

Osman MA, Afifi A, Hussein RM, Kamila B, Adel Aziz, Salah S. Long term biochemical & genotoxicity studies of
synthetic food and drug colorants in mice. Bull. Facilities Pharm. 1995; 11 : 13-21.

29.

Radwan SA, El-Sayed AR, Al-Shinnawy MS, Nasar O, Mohamed AR. Heamatological and biochemical changes
induced by amaranth impact on male albino rats, The Egyptian Journal of Hospital Medicine. 2010; 40 : 335-349.

30.

Rahim EA, Hossam S, Beltagi E, Rehab FM Ali, Amer AA, Mousa SM. The Effects of Using Synthetic and
Natural Color on Lipid Profile and Liver Function in Rats. Notulate Scientia Biologicae. 2019; 4:363-367.

31.

Shamme, Aktar Neshe, Sayema Arefin, Md. Saddam Hussain, Abjijit Das, Palash Karmakar, Mohammad Salim
Harsain. Safety evaluation of Chocolate Brown Dye in Swiss Albino Mice. Journal of Nutritional Disorder &
Therapy” . 2016; 6(3): 2-4.

32.

Sharma A, Goyal RP, Chakravarty G, Sharma S. Haemotoxic effects of chocolate brown. A commonly used
blend of permitted food colour on Swiss albino mice. Asian Journal of Environmental Science. 2005a; 19 :
93-103.

33.

Sharma A, Goyal RP, Chakravarty G, Sharma S. Toxicological studies of apple green, a permitted food colour on
Swiss albino mice, Mus musculus. Indian Journal of Environmental Sciences 2006; 10 (1): 21-24.

356

Geeta Meena and Beena Meena

34.

Sharma G. Reproductive Toxic Effects of the synthetic food dye kesari powder in female swiss albino mice (Mus
musculus L.) International Journal of Science Technology and Management. 2015; 4:153-168.

35.

Sharma G, Gautam D, Goyal RP. Tartrazine induced haematological and serological changes in female Swiss
albino mice, Mus musculus. Pharmacology online 2009; 3: 774-788.

36.

Sharma S, Goyal RP, Chakravarty G, Sharma A. Toxicity of tomato red, a popular food dye blend on male albino
mice. Experimental and Toxicological Pathology. 2008; 60: 51-57.

37.

Sharma S, Goyal RP, Chakravarty G, Sharma A. Orange red, a blend of permitted food colour induced
haematological changes in Swiss albino mice, Mus musculus. Bulletin of Pure and Applied Sciences. 2005 b;
24: 99-103.

38.

Sherlock S, Dooley J. Diseases of the Liver and Biliary System. 9th ed. Oxford: Blackwell Scientific Publishers.
1993; p.17–32.

39.

Somia Z, Elhalem A, EL-Atrash AM, Osman AS, Sherif AA. Salim EI. Short term toxicity of food additive azo
dye, sunset yellow (E102) at low doses, in male Spargue- Dawley rats. The Egyptian Journal of Experimental
Biology (Zool.). 2016; 12(1): 13 – 21.

40.

Stryer L. Biochemistry. 4th ed. WH Freeman and Company, New York, USA, ISBN 0716720094. 1995; 24:
607-610.

41.

Thapa BR, Walia Anuj. Liver function test and intracellular metabolism, postepy. Hig.Med. DOSW. 1959; 200206.

42.

Veena B Kushwaha, Geeta Bharti. Effects of Tartrazine on acid and alkaline phosphatase in the liver of albino
rats. World Journal of Pharmacetucial Research. 2015; 4 : 2867-2876.

43.

Walton K, Walker R, Sandt JJM, Castell JV. The application of in vitro data in the derivation of the acceptable
daily intake of food additives. Food Chemical and Toxicology. 1999; 37 (12) : 1175–119

