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ABSTRACT 

Metanil yellow used as food colorant extensively used in various foods as an adulterant in 

different food substances such as turmeric, pulses, candy and ice-cream to provide a bright fresh 

colour to them. It belongs to non-permitted category of food colour as continued intake of this 

toxic food colour causes to adverse life –threatening effects in humans. Numerous studies 

conducted and reported the health issues related to metanil yellow. Awareness among general 

public should be increased regarding its toxic effects and use of metanil yellow in food materials 

should be completely banned. 
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INTRODUCTION 

There are numbers of dyes used in food as additives or for coloring purpose. The metanil yellow, 

an azo dye is widely used as a food colorant. This is formed by diazotization of metanilic acid 

and diphenylamine. [1]. Use of metanil yellow for industry purpose such as coloring different 

types of fibres, paper, detergent, metal (Al) etc. is allowed. However, use of this yellow dye is 

prohibited in foodfor its toxicity. Even though it is extensively used in food products as colorant 

for its cheap value. [2]. Various studies revealed that the use of metanil yellow has toxic effect 

on human health. [2,3,4].  The mechanism behind is that the metanil yellow gets absorbed 

through intestine and enters the bloodstream when consumedwith food. These toxic chemicals 

from the blood further passes to different organs and shows their adverse effect by interfering 

with the metabolic processes of organs. Metanil yellow produces oxidative stress in organs such 

as liver, kidneys and heart. [5,6]. Various studies revealed that food products such as turmeric 

and ladoo, a sweet, made up of gram powder marketed in rural areas of West Bengal, India and 

processed by unorganized sector mostly consist of metanil yellow to provide a fresh yellow look 
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to such food products. The metanil yellow detected in such food products are found to be more 

than the permitted values provided in the prevention of food adulteration act, India, 2008. [2]. 

Studies showed that adulteration of food products, known for their medicinal values, such as 

turmeric powder and honey pose great threat to human health when consumed for long period of 

time. [2,8]. These adulterated medicinal values food stuffs are regularly consumed by people 

unknowingly causing adverse effects on their health as the toxic azo dye enters the body 

regularly in little amount causing chronic poisoning of metanil yellow. [2,3,4,5,6,7]. It causes 

damage in various vital organs such as liver, heart, kidneys, intestines, nervous tissues, etc., and 

all vital organ system of human body. [2-6].  

Study conducted on adult male albino rats by maintaining some of them at normal condition, by 

feeding metanil yellow with food products at a dose weight of fifty, hundred and two hundred 

mg/kg of body weight and to the third group after giving metanil yellow orally at the prescribed 

dose treated them with honey produced by honey bees with the dose of 2.5 mg/kg of body weight 

regularly and found that there were no significant difference in the initial & final body weights of 

controlled and treated rats, but a continuous and marked decrease in weight of body of rats 

treated with metanil yellow and a marked increase in the final body weight of albino rats treated 

with honey. [12] 

Study proposed that metanil yellow can be detected using FTIR due to the presence of three 

nitrogen atoms and one sulphate group and absence of any methyl group. The absorption peak 

for metanil yellow correspond to the range of 1000 nm -1200 nm (2
nd

 overtone region of 

nitrogen-hydrogen bonds) & 1350 nm – 1550 nm (1
st
 overtone region of nitrogen-hydrogen 

bonds) and thus resembles secondary amine. [23] 

Study utilized techniques FTIR & FT-Raman spectroscopy to detect presence of metanil yellow 

in turmeric and observed that use of FT-Raman provides the absorption peak at 1406 per 

centimeter and with FTIR, it is 1140 per centimeter at one percentage and five percentage of 

concentration limit respectively. [31] 

Study conducted on pure and adulterated solutions of turmeric powder using UV-Visible 

spectroscopy at region between 250-550 nm and FT-MIR spectroscopic technique at range 

between 1800 – 700 per centimeter reported that the comparative absorption of pure turmeric and 

metanil yellow observed at the range of 350 nm to 550 nm and provide an absorbance peak for 

presence of metanil yellow content at range of 442 nm. Use of FT-MIR revealed increased 

absorption capacity with increase in content of metanil yellow. The pure turmeric powder 

provides the absorbance at 420 nm and for the metanil yellow the peak was found to be at 445 

nm. [32] 

This review is to summarize the adverse effects of metanil yellow on human health due to its 

consumption as food additive or colorant by humans and to provide the preventive measures that 
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can be taken against its ill-effect on human health. Serious measures such as awareness, 

precautions and preventions should be taken at public and administrative level to ban the use of 

non-permitted metanil yellow as food colorant or additives. 

Effects on Nervous System 

Metanil yellow on the consumption can affect the nervous system causing brain damage. Studies 

revealed that exposure to metanil yellow causes damages to adults and also to developing brain 

of Wistar rats. [4]. The level of amine, the neurotransmitters, were highly affected in certain 

areas of brain such as brain stem and stratum because of oral consumption of this azo dye. These 

changes can be seen even in hypothalamus. Even after stopping the administration of metanil 

yellow the effects on nervous system has not came to their normal position as it was before. [4]. 

Acetylcholine esterase level gradually decrease with the consumption of metanil yellow and 

observed a delayed decrease in hippocampus of Wistar rats. Learning was even affected in rats 

with metanil yellow exposure. [4].  

Other studies show the adverse effects of metanil yellow consumption such as damages in the 

granular and Purkinje cell layer of brain. Marked histopathological changes were seen in brain 

tissues of rats associated with long-term consumption ofmetanil yellow. [8] 

Effects on Digestive System 

Studies show that consumption of metanil yellow causes liver toxicity, damages to the intestine 

when it directly enters to the digestive system with food stuffs. [5]. Studies conducted on fish 

reveal that exposure to metanil yellow causes disturbance and disarrangement of gastric folds, 

damage epithelial cells, and fragmentation. It also caused destruction and degeneration of gastric 

glands.Studies show that exposure to metanil yellow causes loosening of structural configuration 

of absorptive columnar epithelial cells in the intestine. Microvilli present in the intestine also get 

extensively disturbed due to consumption of metanil yellow causing interruption inthe absorption 

power of nutrients. [8]. The fish model studies reveal that exposure to metanil yellow causes 

extensive destruction of pyknosis of nuclei, cytoplasm and damages to liver tissues at central 

vein region. [8]. 

Effects on Cardiovascular System 

Exposure to metanil yellow causes damages to heart tissue and also causing cardiac toxicity. [6]. 

Study reveal that metanil yellow induces the lipid peroxidation level and also changes the 

endogenous antioxidant enzyme level and catalase enzyme in a study conducted in vitro in goat 

heart. 

Effects on Excretory and Reproductive System 
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A study conducted on fishes suggested that use of metanil yellow induces histopathological 

lesions in kidneys. [8]. The prolong use of metanil yellow causes death of tubular epithelium, 

interruption of Bowman’s capsule & enlargement of epithelial cells of renal tubules. Various 

detrimental changes were seen in tubules of kidneys such as convoluted & distal. [8] 

Studies reported that metanil yellow induces testicular tissues damage in albino rats and 

depletion of spermatocytes and seminiferous tubules. [10]. In gametogenic elements, metanil 

yellow found to cause damages in testicular region reported by the study conducted on rats, 

guinea pigs, & mice. [11] 

Exposure of metanil yellow is detrimental to both male & female reproductive system. It causes 

disruption to estrus cycle in rats (female). [2] It also inhibit the production of follicule-

stimulating hormone & estradiol in the ovaries and causes oxidative stress at axis of 

hypothalamic-pituitary-gonads. [2] 

Conclusion 

It can be said that metanil yellow, an azo dye is widely used in food stuffs as a colorant even 

when people are aware of its harmful effect on human health and also causes fatal hazards such 

as cancer. Various mechanism studied behind its toxicity but this work reported that one of the 

mechanisms behind it can be introduction of oxidative stress. [5,6]. Serious measures such as 

preventions, precautions and regulations of prohibited metanil yellow should be adopted and use 

of this toxic yellow dye in consumption should be prohibited. It leads to the degeneration of 

antioxidant system naturally present in body and produce free radicals. To combat the severe 

effect of metanil exposure, consumption of antioxidant food products in daily basis diet should 

be increased. [5,6]. Use of food colorant such as metanil yellow i.e. toxic in nature should be 

completely banned and further use of any additives in manufacturing of food should be examined 

and regulated closely. 

REFERENCES 

[1] https://www.merriam-webster.com/ dictionary/metanil%20yellow. [Last accessed on 2017 

Sep 21].  

[2] P.P Nath, K Sarkar, M Mondal, G Paul. “Metanil yellow impairs the estrous cycle physiology 

and ovarian folliculogenesis in female rats”. Environ Toxicol 31:2057-67, 2016.  

[3] S Ramchandani, M Das, A Joshi, SK Khanna. “Effect of oral and parenteral administration of 

metanil yellow on some hepatic and intestinal biochemical parameters”. J Appl 

Toxicol;17:85-91, 1997.  



THINK INDIA JOURNAL                                                           ISSN: 0971-1260 

                                                                                                                                                                             Vol-22-Issue-17-September-2019 

  

P a g e  | 1656  Copyright ⓒ 2019Authors 

[4] TN Nagaraja, T Desiraju. “Effects of chronic consumption of metanil yellow by developing 

and adult rats on brain regional levels of noradrenaline, dopamine and serotonin, on 

acetylcholine esterase activity and on operant conditioning”. Food Chem Toxicol; 31:41-4, 1993.  

[5] S Hazra, RN Dome, S Ghosh, D Ghosh. “Protective effect of methanolic leaves extract of 

Coriandrum sativum against metanil yellow induced lipid peroxidation in goat liver: An in vitro 

study”. Int J Pharmacol Pharma Sci; 3:34-41, 2016.  

[6] RN Dome, S Hazra, D Ghosh, S Ghosh. “Beneficial effects of ethanolic leaf extract of 

Coriandrum sativum on metanil yellow induced alteration in activity of catalase and level of 

lipid peroxidation in hercine cardiac tissue In vitro”. Int J Pharm Pharm Sci;9:203-9, 2017.  

[7] R Sarkar, AR Ghosh. “Metanil yellow-an azo dye induced histopathological and 

ultrastructural changes in albino rat (Rattus norvegicus)”. Bioscan;7:427-32, 2012.  

[8]R Sarkar. “Histopathological changes in the brain of metanil yellow treated albino rat (Rattus 

norvegicus)”. Int J Basic App Med Sci;3:256-8, 2013.  

[9]R Sarkar, AR Ghosh. “Metanil yellow, a food additive induces the responses at cellular and 

sub-cellular organisations of stomach, intestine, liver, and kidney Of 

Heteropneustesfossilis(Bloch)”. EM Int;29:453-60, 2010.  

[10]R Sarkar, AR Ghosh. “Toxicological effect of metanil yellow on the testis of albino rat”. Int 

J Basic Appl Med Sci;2:40-2, 2012.  

[11] SK Khanna, M Das. “Toxicity, carcinogenic potential and clinical Epidemiological studies 

on dyes and dyes intermediates”. J Sci Ind Res;50:964-74, 1991. 

[12] A.L. Malki, Ahmed A R Sayed, “Bees’ Honey Attenuation of Metanil – Yellow- Induced 

Hepatotoxicity in Rats”, Evidence – based Complementary and Alternative Medicine, June 2013. 

[13] P. K. Seth, F. N. Jaffery, and V. K. Khanna, “Toxicology,” IndianJournal of Pharmacology, 

vol. 32, no. 4, pp. S134–S151, 2000. 

[14] E.W. Zimmerman, “Colored water proof drawing inks,” Industrial&Engineering Chemistry, 

vol. 25,no. 9, pp. 1033–1034, 1933. 

[15] S. Wang, L. Du, A. Zhang, C. Ma, and D. Liu, “Catalyticspectrophotometric determination 

of molybdenum (VI) withthe hydrazine-metanil yellow system,” Mikrochimica Acta, vol.124, 

no. 1-2, pp. 49–54, 1996. 

[16] S. K. Khanna and M. Das, “Toxicity, carcinogenic potentialand clinical epidemiological 

studies on dyes and dye intermediates,”Indian Journal of ScientificResearch, vol. 50, pp. 965– 

974, 1991. 

[17] S. M. Sachdeva, K. V. Mani, S. K. Adaval, Y. P. Jalpota, K.C. Rasela, and D. S. Chadha, 

“Acquired toxic methaemoglobinaemia,”The Journal of the Association of Physicians of India, 



THINK INDIA JOURNAL                                                           ISSN: 0971-1260 

                                                                                                                                                                             Vol-22-Issue-17-September-2019 

  

P a g e  | 1657  Copyright ⓒ 2019Authors 

vol. 40, no. 4, pp. 239–240, 1992. 

[18] S. S. Chandro and T. Nagaraja, “A food-poisoning outbreakwith chemical dye. An 

investigation report,” Medical Journal ofArmed Forces India, vol. 43, pp. 291–300, 1987. 

[19] B. M. Hausen, “A case of allergic contact dermatitis due tometanil yellow,” Contact 

Dermatitis, vol. 31, no. 2, pp. 117–118,1994. 

[20] S. Ramachandani, M. Das, A. Joshi, and S. K. Khanna, “Effectof oral and parental 

administration of metanil yellow on some hepatic and intestinal biochemical parameters,” 

Journal of Applied Toxicology, vol. 17, pp. 85–91, 1997. 

[21] W. Zhu and P. C. W. Fung, “The roles played by crucial freeradicals like lipid free radicals, 

nitric oxide, and enzymes NOSand NADPH in CCl4-induced acute liver injury of mice,” Free 

Radical Biology and Medicine, vol. 29, no. 9, pp. 870–880, 2000. 

 [22] A. L. Al-Malki and S. S. Moselhy, “The protective effect ofepicatchin against oxidative 

stress and nephrotoxicity in ratsinduced by cyclosporine,” Human and Experimental Toxicology, 

vol. 30, no. 2, pp. 145–151, 2011. 

[23] S. Kar, B.Tudu, A.K. Bag, R. Bandyopadhyay, “Application of Near-Infrared Spectroscopy 

for the Detection of Metanil Yellow in Turmeric Powder”, 2017. 

[24] Md. Arfanur Rahman, Arpon Krishna Bala, Md. Ataur Rahman, Md. Kamrul Hasan and 

Runa Masuma, “Neuropharmacological and gastrointestinal evaluation of coloring agent metanil 

yellow used in food and beverages”, Jahangirnagar University J. Biol. Sci. 8(1): 35-44, 2019. 

[25] R.F. Tayyem, D.D. Heath, W.K. Al-Delaimy, C.L. Rock, “Curcumin Content of Turmeric 

and Curry Powders”.Nutr. Cancer, 55, 126–131,2006. 

[26]S. Li, W. Yuan, G. Deng, P. Wang, P. Yang, B.B. Aggarwal, “Chemical Composition and 

Product QualityControl of Turmeric (Curcuma longa L.)”. Pharm. Crops, 2, 28–54, 2011.  

[27]P. Suryanarayana, M. Saraswat, T. Mrudula, T.P. Krishna, K. Krishnaswamy, G.B. Reddy, 

“Curcumin andTurmeric Delay Streptozotocin-Induced Diabetic Cataract in Rats”. Investig. 

Ophthalmol. Vis. Sci. 46,2092–2099, 2005. 

[28] P.T.A. Hermann, A.W. Martin, “Pharmacology of Curcuma longa”. Planta Med., 57, 1–7, 

1991. 

[29] P. R. Holt, S. Katz, R. Kirshoff, “Curcumin Therapy in Inflammatory Bowel Disease: A 

Pilot Study”.Dig. Dis. Sci., 50, 2191–2193, 2005.  

[30] Cronin, J.R. Curcumin,“Old spice is a new medicine”. J. Altern. Complement. Ther., 9, 34–

38, 2003. 

[31]L. Labban, “Medicinal and pharmacological properties of Turmeric (Curcuma longa): A 

review”. Int. J Pharm.Biomed. Sci., 5, 17–23, 2014. 

[32] A.Duvoix, R. Blasius, S.Delhalle, M.Schnekenburger, F. Morceau, E. Henry, M.Dicato, 

M.Diederich, “Chemopreventive and therapeutic effects of curcumin”. Cancer Lett., 223, 181–

190, 2005.  



THINK INDIA JOURNAL                                                           ISSN: 0971-1260 

                                                                                                                                                                             Vol-22-Issue-17-September-2019 

  

P a g e  | 1658  Copyright ⓒ 2019Authors 

[33] S.Dhakal, K. Chao, W. Schmidt, J. Qin, M. Kim and D. Chan, “Evaluation of Turmeric 

Powder Adulterated with Metanil Yellow using FT-Raman and FT-IR Spectroscopy”, 17
th

 May, 

2016. 

[34] C. Das, S. Chakraborty, A. Karmakar, S. Chattopadhyay, N.K. Bera, D. Chattopadhyay, K. 

Acharya, “Impedimetric Approach for Estimating the Presence of Metanil Yellow in Turmeric 

Powder from Tunable Capacitance Measurement”, 2019. 

 

 


