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                                                        ABSTRACT 

Heavy metals are elements having relatively high density and are toxic at low concentration; they 

are divided into essential and non-essential heavy metals. They exist naturally within the 

atmosphere resulting from human and anthropogenic activities. Environmental pollution has 

increased recently. The pollutants come from different sources and they contain a variety of 

heavy metals like Iron (Fe), Copper (Cu), Lead (Pb), Zinc (Zn) and Cadmium (Cd). These heavy 

metals are bio-accumulated in chicken which is later consumed by humans and cause health 

problems. 

In this research, ten broiler birds at finishing stage were sampled from different farmers in 

Mbikko parish and analyzed to determine the presence and levels of Cu, Pb, and Cd in thigh 

muscle tissues and liver tissues. The samples were analyzed using an atomic absorption 

spectrometer at Uganda Industrial Research Institute (UIRI). 

Findings showed heavy metal concentrations of copper and lead. Results revealed that 100% of 

all thigh muscle and liver tissue samples screened were contaminated with traces of copper with 

1.819±0.257 and 0.705±0.454 mean ± SD concentrations (mg/Kg), ranging from 1.556 to 2.310 

and 0.281 to 1.618 respectively. While only 20% of the screened samples had residues of lead, 

with 0.092±0.206 mean ± SD and 0.610 mg/Kg maximum concentration in both thigh muscles 

and liver tissues. No residues of Cadmium were found at detectable levels (were less than 0.02, 

the LOD). 

Moreover, all thigh muscle samples and only 20% liver tissues samples were contaminated with 

unacceptable levels of copper as the concentrations were more than the permissible maximum 

residue levels (1.00 mg/Kg). Similarly, 20% of both liver and thigh muscle samples (all positive 

samples) had beyond permissible levels of lead (0.1 mg/Kg) set by FAO/WHO. 
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1.0 CHAPTER ONE: INTRODUCTION. 

1.1 Background 

Worldwide poultry products such as liver, meat & eggs are considered immediate sources of 

minerals, energy, proteins & vitamins as they are delicious, affordable, and supply most of the 

RDA of proteins, trace minerals, and energy (Attia et al., 2014; Bamuwamye et al., 2015; Attia 

et al., 2016). Copper, Fe, etc. are commonly added to chickens diet to promote good health and 

growth of birds (Attia et al., 2016). For proper maintenance of bodily function, immunity 

&metabolic activity organisms' minerals play a big role( Eton et al., 2008). 

 However, as a result of contamination of poultry products with metals through the food chain, 

they pose risks to the consumer (Abduljaleel et al., 2012; Rehman et al., 2012). These minerals 

have a negative environmental impact that can go beyond animal requirements and be excreted 

in the wastes ( Eton et al.,2008). Besides, some metals, such as lead  & Cd,  are not required for 

body function and integrity of body (Ayar et al., 2008; Qin et al., 2009). Therefore, health risks 

increase with increased ingestion of these toxic elements over time. For proper embryonic 

development in humans, the mineral content of animal products is important (Sparks 2006; Attia 

et al., 2016). and has been suggested as a bio-indicator of environmental pollution by heavy 

elements ( Pappas et al., 2006). However, the animal might bio-accumulate these toxic elements 

to high levels from the feed, water, litter, and environment ( Ayar et al., 2008; Eton et al., 2008). 

Cadmium & lead are toxic they spread through the food chain causing various health problems to 

both animals and humans. Pd is neurotoxic and can result in health complications such as 

metabolic & nervous problems. Cd is transmitted through the food chain to animals which 

includes diet and environment and eventually to humans, inducing hypertension and kidney 

dysfunction (Mohamed and Youssef 2020).  

The analysis of toxic element levels in poultry products is a useful indicator of environmental 

sustainability and nutritional safety. Thus, the present study aimed at assessing the 

concentrations of Cu, Pb, Cd, in the tissues of chicken, which is essential to determine the 

possible risks resulting from the consumption of chicken contaminated with heavy elements. 



23 
 

REFERENCES 

Abul Jaleel, S.A.; Shuhaimi-Othman, M.; Babji, A (2012). Assessment of Trace Metals 

Contents in Chicken (Gallus gallusdomesticus) and Quail (Coturnix coturnix japonica) Tissues 

from Selangor. J. Environ. Sci. Technol. 5, 441–451. 

Ahmed, A. M., Hamed, D. M., & Elsharawy, N. T. (2017). Evaluation of some heavy 

metals residues in batteries and deep litter rearing systems in Japanese quail meat and offal in 

Egypt. Veterinary world, 10(2), 262. 

Analytical Atomic Absorption Spectroscopy. (1980). Analytical Atomic Absorption 

Spectroscopy. https://doi.org/10.1016/b978-0-127-14050-6.x5001 

 Akan JC, Abdulrahman FI, Sodipo OA, Chiroma YA.( 2010). Distribution of heavy 

metals in the liver, kidney, and meat of beef, mutton, caprine, and chicken from Kasuwan Shanu 

Market in Maiduguri metropolis, Borno State, Nigeria. Res J Appl Sci Eng Technol.;2(8):743-8  

Attia, Y.A.; Al-Harthi, M.A.; Korish, M.A.; Shiboob, M.M. (2016).Evaluation of the 

broiler’s meat quality in the retail market, Effects of type and source of carcasses. Rev. Mex. 

Cienc. Pec., 7, 321–339.  

 Attia, Y.A.; Al-Harthi, M.A.; Shiboob, M.M. (2014). Evaluation of quality and nutrient 

contents of table eggs from different sources in the retail market. Ital. J. Anim. Sci., 13, 369.  

 Ayar A, Sert D and Akin N. (2009). The trace metal levels in milk and dairy products 

consumed in middle Anatolia-Turkey, Environmental Monitoring Assessment 152, 1-12.  

Bamuwamye, M.; Ogwok, P.; Tumuhairwe, V.( 2015). Cancer and Non-cancer Risks 

Associated With Heavy Metal Exposures from Street Foods, Evaluation of Roasted Meats in an 

Urban Setting. J. Environ. Pollut. Hum. Health, 3, 24–30. 

 Bortey-Sam, N., Nakayama, S.M.M., Ikenaka, Y., Akoto, O., Baidoo, E., Yohannes, 

Y.B., Mizukawa, H. and Ishizuka, M., 2015. Human health risks from metals and metalloids via 

consumption of food animals near gold mines in Tarkwa, Ghana: Estimation of the daily intakes 

and target hazard quotients (THQs). Ecotoxic. environ. Safe., 111: 160-167. 

Barakat, M. A. (2011). New trends in removing heavy metals from industrial wastewater. 

Arabian Journal of Chemistry, 4(4), 361–377. https://doi.org/10.1016/j.arabjc.2010.07.019 

Chijioke, N. O., Khandaker, M. U., Tikpangi, K. M., & Bradley, D. A. (2020). Metal 

uptake in chicken giblets and human health implications. Journal of Food Composition and 

Analysis, 85, 103332. 



24 
 

 

Dekofehiniti, O.O., Omotoyi, I.O., Oloremu, A.G. and Abayomi, T.G., (2012). Heavy 

Metals Distribution and Lipid Profile in the Stomach of Cow Grazed in Akugbe-Akoko, Ondo 

State Nigeria. African Journal of Biochemical Research, 6: 146-149. 

Dissanayake, C. B., & Chandrajith, R. (2009). Phosphate Mineral Fertilizers, trace metals 

and human health. Journal of the National Science Foundation of Sri Lanka, 37(3), 153–165. 

https://doi.org/10.4038/jnsfsr.v37i3.1219 

 

Duruibe, J.O., Ogwuegbu, M.O.C. and Egwurugwu, J.N., 2007. Heavy metal pollution 

and human bio toxic effects. International Journal of Physiological Sciences, 2: 112- 118. 

Ebrahimi, R., Faseleh Jahromi, M., Liang, J. B., Soleimani Farjam, A., Shokryazdan, p., 

and Idrus, z. (2015). Effect of dietary lead on intestinal nutrient transporters dikus. BioMed 

research international, 2015. 

EC, 2006. Setting maximum levels for certain contaminants in foodstuff. Commission 

Regulation (EC) No 1881/2006 of 19 December 2006. 

Erdfelder, E., FAul, F., Buchner, A., & Lang, A. G. (2009). Statistical power analyses 

using G*Power 3.1: Tests for correlation and regression analyses. Behavior Research Methods, 

41(4), 1149–1160. https://doi.org/10.3758/BRM.41.4.1149 

 

Eton, E.C.; Rufus, L.C.; Charles, L.M.( 2008) Effects of broiler litter management 

practices on phosphorus, copper, zinc, manganese, and arsenic concentrations in Maryland 

coastal plain soils. Commun. Soil. Sci. Plan., 39, 1193–1205. 

FDA (Food and Drug Agency), (2011). Fish and fisheries products hazards and controls 

guidance, 3rd edn. Center for Food 

 

 Gerberding, J.L.( 2004). Toxicological profile for copper. Public health service. Agency 

for toxic substances and disease registry. Atlanta Georgia. pp 22 and 263 

Giri S, Singh AK.( 2017; ) Heavy metals in eggs and chicken and the associated human 

health risk assessment in the mining areas of Singhbhum copper belt, India. Arch Environ Occup 

Health 1–10.  



25 
 

Guven, D.E. and Akyncy G. (2008). Heavy metals partitioning in the sediments of Izmir 

Inner Bay. J. Environ. Sci-China. 20: 413–418 

Hadyait, M. A., Qayyum, A., Bhatti, E. M., Ali, A., & Shahzadi, M. (2018). 327166076. 

Hariprasad, N. V, & Dayananda, H. S. (2013). Environmental Impact due to Agricultural 

runoff containing Heavy Metals - A Review. International Journal of Scientific and Research 

Publications, 3(5), 224–280. www.ijsrp.org 

 

Ishii C, Nakayama SMM, Ikenaka Y, Nakata H, Saito K, Watanabe Y, Mizukawa H, 

Tanabe S, Nomiyama K, Hayashi T, Ishizuka M.( 2017).  Lead exposure in raptors from Japan 

and source identification using Pb stable isotope ratios. Chemosphere 2017; 186: 367–73 

Itoh, H., Iwasaki, M., Sawada, N., Takachi, R., Kasuga, Y., Yokoyama, S., Onuma, H., 

Nishimura, H., Kusama, R., Yokoyama, K. and Tsugane, S., 2014. Dietary cadmium intake 

Jaishankar, M.; Tseten, T.; Anbalagan, N.; Mathew, B.B.; Beeregowda, K.N. (2014 ). 

Toxicity, mechanism and health effects of some heavy metals. Interdiscip. Toxicol. 7, 60–72   

Kant, V., Mehta, M., Varshneya, c., and Chauhan, s. (2011). Induction of oxidative stress 

by subacute oral exposure of cadmium sulfate in adult poultry. Bra:  ل Vet Pathol, 4(2), 117-121. 

Keskin, T. E. (2010). Nitrate and heavy metal pollution resulting from agricultural 

activity: A case study from Eskipazar (Karabuk, Turkey). Environmental Earth Sciences, 61(4), 

703–721. https://doi.org/10.1007/s12665-009-0385-x 

 

Kim, J. and Koo, T.H., (2007). Heavy metal concentrations in diet and livers of the black-

crowned night heron Nycticorax nycticorax and grey heron Ardea cinerea chicks from 

Pyeongtaek, Korea. Ecotoxicology, 16: 411-41. 

Korish, M. A., & Attia, Y. A. (2020). Evaluation of heavy metal content in feed, litter, 

meat, meat products, liver, and table eggs of chickens. Animals, 10(4), 727. 

Lai, H.Y., Hseu, Z.Y., Chen, T.C., Chen, B.C., Guo, H.Y. and Chen, Z.S.,( 2010). Health 

risk-based assessment and management of heavy metals contaminated soil sites in Taiwan. Int. J. 

Environ. Res. Publ. Hlth., 7: 3595-3614. 

Lasky T, Sun W, Kadry A, Hoffman MK. Mean total arsenic concentrations in chicken 

1989-2000 and estimated exposures for consumers of chicken. Environ Health Perspect 

[Internet]. 2004 Jan [cited 2018 Oct 4];112(1):18-21. 



26 
 

Li, J.-L., Li, s., Tang, z., and Xu, s. (2010). Oxidative stress-mediated cytotoxicity of 

cadmium in chicken splenic lymphocytes. Toxicology Letters, 296, S122. 

Li, J.-L٠, Jiang, C.-Y., Li, s., and Xu, S.-W, (2013). Cadmium-induced hepatotoxicity in 

chickens (Gallus domesticus) and ameliorative effect by selenium. Ecotoxicology and 

environmental safety, 96, 103-109.  

Loutfy, N., Fuerhacker, M., Tundo, P., Raccanelli, S., El Dien, A.G. and Ahmed, M.T., 

(2006). Dietary intake of dioxins and dioxin-like PCBs, due to the consumption of dairy 

products, fish/seafood, and meat from Ismailia city, Egypt. Sci. Total Environ., 370: 1-8 

Madani, R. A., Kermani, S., Sami, M., Esfandiari, Z., & Karamian, E. (2020). Risk 

assessment of heavy metals (chromium, nickel, lead, copper, and iron) in fast foods consumed in 

Isfahan, Iran. Journal of Bioenergy and Food Science, 7(4), 3032020. 

https://doi.org/10.18067/jbfs.v7i4.303 

Martin Koller and Hosam M. Saleh (June 27th 2018). Introductory Chapter: Introducing 

Heavy Metals, Heavy Metals, Hosam El-Din M. Saleh and Refaat F. Aglan, IntechOpen, DOI: 

10.5772/intechopen.74783.  

Mohamed A. Korish  and Youssef A. Attia .( 2020) Evaluation of Heavy Metal Content 

in Feed, Litter, Meat, Meat Products, Liver, and Table Eggs of Chickens. MDPI: 

Mottalib MA, Sultana A, Somoal SH, Abser MN.( 2016)Assessment of heavy metals in 

tannery waste-contaminated poultry feed and their accumulation in different edible parts of the 

chicken. IOSR J Environ Sci Toxicol Food Technol.. 

Muwanga, A., & Barifaijo, E. (2010). Impact of industrial activities on heavy metal 

loading and their physico-chemical effects on wetlands of lake Victoria basin (Uganda). African 

Journal of Science and Technology, 7(1), 51–63. https://doi.org/10.4314/ajst.v7i1.55197 

 

Ogwok, P.; Bamuwamye, M.; Apili, G.; Musalima, J.H.(2014)Health Risk Posed by 

Lead, Copper and Iron via Consumption of Organ Meats in Kampala City (Uganda). J. Environ. 

Pollut. Hum. Health 2014, 2, 69–73.  

Okoye, c., Ibeto, c., and Ihedioha, E (2011). Heavy Metals Analysis of Local and Exotic 

Poultry Meat.   International Journal of Applied Environmental Sciences. 



27 
 

Pappas, A.C.; Karadas, F.; Surai, P.F.; Wood, N.A.R.; Cassey, P.; Bortolotti, G.R.; 

Speake, B.K. (2006)Interspecies variation in yolk selenium concentrations among eggs of free-

living birds, The effect of the phylogeny. J. Trace Elem. Med. Biol.. 

Qin, L.Q.; Wang, X.P.; Li, W.; Tong, X.; Tong, W.J.( 2009) The minerals and heavy 

metals in cow’s milk from China and Japan. J. Health Sci., 55, 300–305.breast cancer risk in 

Japanese women: a case-control study. Int. J. Hyg. environ. Hlth., 217: 

Ravindran, B.; Mupambwa, H.A.; Silwana, S.; Mnkeni, P.N.S. (2017). Assessment of 

nutrient quality, heavy metals and phytotoxic properties of chicken manure on selected 

commercial vegetable crops 

Rehman, K.; Andalib, S.; Ansar, M.; Bukhari, S.; Naeem, N.M.; Yousaf, K.( 2012). 

Assessment of heavy metal in different tissues of broiler and domestic layers. J. Glob. Vet.  

Sedki, A., Lekouch, N., Gamon, S. and Pineau, A.,( 2003). Toxic and essential trace 

metals in muscle, liver, and kidney of bovines from a polluted area of Morocco. Sci. Total 

Environ. 

Sezgin, N., Ozcan, H.K., Demir, G., Nemlioglu, S. and Bayat, C.,( 2003). Determination 

of heavy metal concentrations in street dust in Istanbul E-5 highway. Environ. Int. 

Shivairo, S. B. (2019). Heavy Metal Intake associated with consumption of free range 

chicken in Embakasi Nairobi Kenya. 140. 

Sparks, N.H.C. Hen's egg–Is its role in human nutrition changing? Worlds. Poult. Sci. J. 

2006 

Tekin S.O.,Kir I.,(2008). Concentration of some heavy metalsin tench, its endoparasite, 

sediment and water in Beysehir Lake, Turkey. Polish Journal of Environmental Studies. 

17(4):597-603. 

Thabet, N., & Elsharawy, M. (2015). Some Heavy Metals Residues in Chicken Meat and 

their Edible Offal in New Valley. I(August), 53–60. 

Tokalioglu S., Kartal S. and Birol G. (2003). Application of a Three-Stage Sequential 

Extraction Procedure for the Determination of Extractable Metal Contents in Highway Soils. 

Uluozlu, O.D., Tuzena, M., Mendila, D. and Soylak, M., (2009). Assessment of trace 

element contents of chicken products from Turkey. J. Hazardous Materials. 

Vukobratović, M.; Vukobratović, Z.; Lončarić, Z.; Kerovac, D. (2014)  Heavy metals in 

animal manure and effects of composting on it. Acta Hortic, 1034, 591–597 



28 
 

Wang, W.; Zhang, W.; Wang, X.; Lei, C.; Tang, R.; Zhang, F.; Yang, Q.; Zhu, F.( 2017) 

Tracing heavy metals in ‘swine manure - maggot - chicken’ production chain. Sci. Rep., 7, 1–9. 

Yabe J, Nakayama SM, Ikenaka Y, Muzandu K, Choongo K, Mainda G, Kabeta M, 

Ishizuka M, Umemura T. (2013) Metal distribution in tissues of free-range chickens near a lead-

zinc mine in Kabwe, Zambia. Environ Toxicol Chem. 32: 189–92.  

Young, R.A.,( 2005). Toxicity Profiles: Toxicity Summary for Cadmium, Risk 

Assessment Information System. University of Tennessee, Nashville, TN, USA. 

 

Zhang, Y., Liu, H., Yu, Z., Wang, K., Wang, Y., & Yin, J. (2016). Sodium 

dehydroacetate levels in chicken tissues. Journal of Food Composition and Analysis, 47, 31-37. 

Zheng, N., Wang, Q.C. and Zheng, D.M.,( 2007). Health risk of Hg, Pb, Cd, Zn, and Cu 

to the inhabitants around Huludao zinc plant in China via consumption of vegetables. Sci. Total 

Environ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	1.pdf
	2.pdf

