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Abstract- Hazaribagh the area of leather processing 

industries; is the main place of Bangladesh from 

where the poultry and fish feed have produced and 

supplied all over the country. Solid tannery waste 

and sliced- cut pieces of skin and hide are 

proteineceous. These wastes are converted to protein 

- concentrate to be used in poultry feed, fish feed and 

bio fertilizer without any appropriate treatment. 

Although total Chromium content in tannery waste 

based poultry and fish feed has been determined 

previously but no studies appear to have been on 

others heavy metals i.e. Zn, Pb, Cd, Ni, Mn and Fe. 

AAS is used to determine the heavy metals 

concentration in ppm. A total three types of sample 

were collected from different location of sampling 

site. The sample represents the various stages of 

protein - concentrate production from solid waste to 

final products i.e. poultry and fish feed ingredients. 

All heavy metals were not only detected in all sample 

type but also significantly higher than the MAC 

value for poultry and fish feed ingredients and cross 

the permissible limit for human.  

 

Keywords: Heavy Metal, Poultry feed, Feed 

Ingredients  

 
I. INTRODUCTION 

 

The Hazaribagh tannery complex is located inside the 

greater Dhaka flood protection embankment. The 

embankment was built in the year 1989. When tanneries 

were initially  allowed to operate in the Hazaribagh area, 

at the western part of the capital, close to Turag River, 

no planning had taken place 

 (Chowdhury et al., 1996). Tanners wash, dry and 

process raw hide and skin in factories and also in the 

open areas of Hazaribagh, which is a residential area 
adjacent to Lalbagh, Rayerbazar, Dhanmondi and 

Mohammadpur (Lake et al., 1984). The nearly 50-acre 

Hazaribagh area has now become a chemically-

contaminated hub. Emmerich et al., 1982, He et al., 

1992, Lake et al., 1984 claim that children who work 

and live in nearby slums suffer chronic health ailments.  

Not a single factory in the country’s largest leather zone 

has an Effluent Treatment Plant (ETP) to treat the 

highly-toxic water before release. He et al., 1992 found 

that The river Buriganga – have lost the ability to host 

aquatic species long ago.   

At present there are 207 tanneries in Bangladesh with 
about annual Production of 485 million square ft hides 

and skin in association of 78,000 ton solid waste per 

year (Hashem and Tomal, 2015). Among these solid 

wastes major portions are shaving and buffing dust, 

trimmings, fleshing and fats. In Bangladesh, yearly 

20.1×103 MT fleshing was generated only from cow 

hide and goat skin where 10.3x103 MT for cow hide and 

9.8×103 MT for goat skin (Hashem and Tomal, 2015). 

74000 ton/year chemical require for tanning process; 

each ton of raw hides requires 400 kg of different 

chemicals including sodium chloride, lime, sodium 
sulphide, sulfuric acid, basic chromium sulfate, dyes and 

others. Thus the impact of the waste produced from the 

tannery industry is significant. 

Tannery waste is one of the most obnoxious, foul-

smelling and toxic industrial wastes. The traditional 

disposal method for solid tannery waste is land-filling.  

But now a day solid tannery waste are using as the 

principal component of poultry and fish feed, but it has  

been recently banned by the 
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Supreme Court of Bangladesh because of its possible 

adverse health effects for the consumers.   Some profit 

mongering dishonest traders are engaged in producing 

the feed ignoring the ban and supplying those in 

different areas of the country. 
Poultry farming and fish cultivation are the promising 

sector of Bangladesh and important sources of protein. 

Poultry farming and fish cultivation are generally done 

for fish, meat and egg.  There is an estimated 150,000 

poultry farms in Bangladesh (The Daily Star, 2017); 

Provita feed, Kazi farms, Nourish are leading ones. The 

farms annually produce 570 million tones of meat and 

7.34 billion eggs (The Daily Star, 2017). 

In Bangladesh, poultry and fish feed producers using 

skin-cut waste from tannery industries as a protein 

source because of its costless availability. Use of this 
chrome skin-cut waste in poultry feed production as 

protein source without appropriate treatment would 

create a potential health risk of heavy metals in food 

chain (Maruf et al., 2007).  

In our present study we found that Hazaribagh is the 

main place from where the contaminated poultry and 

fish feed have supplied all over the country. In general, 

to use the protein concentrate for poultry feed, it is 

boiled with a mixture of H2SO4 and water in a big 

container for 3 to 4 hours. After cooling, liquid is 

removed from the container and the concentrate of 

treated shaving dust is dried in the sunlight for few days 
and grinded to make powder. Powder is then mixed with 

other feed ingredients likes soya oil cake, corn grain and 

dried fish to make final feed. The practice of using 

tannery waste for fish and poultry feed began around 10 

years ago as the price of imported protein for fish and 

poultry feed has gone up over the years. 

Although metals like iron, copper, zinc and manganese 

are essential and they play an important role in 

biological system but the metals like cadmium, lead, and 

mercury are toxic even in trace amount (Munoz et al., 

2001). All mineral elements, whether it is theorized as 
essential or Potentially toxic, may have an adverse effect 

if included in the diet at excessively high concentration 

(Okoye et al., 2011).  The toxicity of tannery waste is 

primarily due to the presence of chromium. Amongst the 

available tanning methods, chrome-tanning is the most 

popular where chromium sulfate is added as a  

tanning agent. The use of tannery waste in producing 

poultry and fish feed poses serious risks to human health 

as people are eating fish and meat fattened by such toxic 

feed. The Bangladesh Pure Food Ordinance 2005 

prohibits the use of any poisonous chemicals or 
ingredients in any food items, which may cause harm to 

humans. Under such situation this research work was 

done to determine the amount of heavy metals present in 

various stages of protein concentrate production from 

solid waste to raw feed ingredients. 

 

 
 

Figure 1: Production of tannery waste in leather 

processing 

 

II. SAMPLING 
 

For the research purpose, the protein- concentrate 

production process practiced at Hazaribagh were first 

surveyed and observed. In addition locals of sampling 

are were interviewed. These interviews help us to know 

the entire process how tannery solid waste and skin cuts 

waste are mixed with other poultry and fish feed. 3 types 

of sample were collected in clean plastic Ziploc bags. 

The sample represents various stages of protein 

concentrate production from solid waste to final 

products.  Samples were collected from different spots 

of Hazaribagh- kamrangir char. These areas were feed 
mills of Hazaribagh, Nimtoli poultry market, huzur para 

kamrangir char Dhaka. The sampling points were geo 

references with GPS. GPS locations of sampling points 

and overall map of sampling area are given in the 

following table 1 and figure 2: 

 

https://en.wikipedia.org/wiki/Bangladesh
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No of 

sampling 

site 

Latitude Longitude 

1 23044.67'N 90021.54' E 

2 23044.01'N 90021.807'E 

3 23044.50'N 90021.10' E 

 

 
Table 1: GPS location of sampling points 

 
Figure 2: Location Map of Study Area 

 
 

III. SAMPLE CLASSIFICATION WITH 
IDENTITY 

 

Sample Type I: Raw solid waste 

Greenish blue in color, it includes flesh, skin-cuts of 

different parts. Dumped in open space and then 

stored inside the room. These samples were collected 

in front of feed mill of Hazaribagh.  

 

Sample Type II: Sun dried solid waste  

Faded greenish- blue in color. Solid wastes boiled 

and dried in sun, collected from local producer hugur 

para, Kamrangir char.  
 

Sample Type III: Raw feed ingredients 

Faded grey in color, ready to use as feed ingredients 

for fish and poultry, collected from Nimtoli poultry 

market.  

 

IV. SAMPLE DIGESTION 

 

The wet and moist samples were sun dried to remove 

sensible moisture. Then the samples were oven dried. 

Samples were digest with HNO3-HClO4 
For all heavy metal analysis the prepared sample 

were performed through atomic- absorption 

spectrophotometer (AAS). The samples were 

prepared by using HNO3 - HClO4 digestion 

(kebbekus and Mitra,b 1998). Since the samples were 

of organic origin with a very high organic content, 

HNO3 - HClO4 was prepared over more common 

HNO3 extraction for the determination of heavy 

metals. This strongly oxidizing digestion decomposes 

organics quickly and efficiently.     

 
 

 

V. RESULT 

 
By AAS we analyzed total seven (Cr, Zn, Pb, Ni, Cd, 

Mn) heavy metals concentration of collected samples. 

The results for each sample type  are given table 2: 

 

Cr 

Chromium facilities the action of insulin as well as 

helps to the metabolism and storage of carbohydrates, 

fat and protein (Anderson, 1997). But excessive level 

of Cr in fish and poultry feed damages the kidneys, 

the liver and blood cells through oxidation reaction 

(Dayan and paine, 2001).  In case of Cr maximum 

conc were found in sample type 1 (7254.3 ppm). 
High concentration may be found due to use of huge 

amount of chromium sulphate (CrSO4), regarded as 

one of the most effective tanning agent. During 

liming, pickling and curing stage huge amount of 

chromium phosphate   are also used. Those salts are 

used to remove hairs, nails and other keratinous 

materials and to remove the natural grease and fats. 

Comparative lower value of Cr was observed at 

sample type III i.e raw feed ingredients. It may be 

due to washing g, boiling and drying treatment of 

sample. Cr concentration in sample type III cross the 
MAC value (0.10 ppm) for fish and prawn feed 

ingredients (Fish feed and Animal feed act-2010). 

The results obtained from our study were alarming. 

The assessment showed that sample type  

contains Cr 4728 ppm. Several times higher than 

maximum Chromium consumption level (5 mg/Kg 

The major concern about Cr is that it has 

carcinogenic behavior in human (Baruthio, 1992). 

Ikem and Egilla 2008 have reported that the average 

elemental concentration of Cr is 1.42 mg/Kg in diet 

of fish feed which is the acceptable limit and much 
lower than our findings. 
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Type 
Cr Zn Pb Cd Mn Fe Ni 

  

Sample type I 7254.3 1982.7 92.0 2.1 145.2 8741.1 379.4 

Sample type II 6187.8 1813.6 86.1 1.4 143.5 7782.8 264.2 

Sample type III 4728.0 850.08 73.5 1.08 101.2 7791.1 210.3 
 

Table 2: Heavy metals concentration in ppm in different samples type. 

Zn: 

It is well known that Zn is an essential element for 

animal including human. Zn deficiency results in growth 

inhibition in animals (Macdonald, 2000). That’s why Zn 

is used in poultry and fish feed ingredients. But boilers 

performance was not affected by Zn. According 

Institution of medical, food and nutrition board of USA, 

2001 recommended Dietary Allowance- RDA for Zincs 

are 40 mg of Zn a day to be the upper limit dose for 
adults.  

 

Pb: 

 In 2012 the Center for diseases control and prevention 

(USA) has set the standard elevated blood Pb level for 

adults to be 10g/dL of the whole blood (CDC, 2012). 
Mean concentration of Pb obtained was 83.86 ppm 

which exceeded the limit 5mg/kg of Pb in feed stipulated 

by EU, 2003.  

 

Cd:  

The detected maximum and minimum concentration of 

Cadmium was found 2.1 and 1.08 ppm. Cd is non 
essential nutrients that are of direct concern to human 

and livestock health and may accumulate in the body 

particularly in the kidney, liver and to a lesser extend in 

the muscle (Li et. al 2005).  “International Agency for 

Research on Cancer” has classified Cd and its compound 

on Group  human carcinogen (IARC,1993). The effects 
of Cd poisoning in humans are very serious among there 

are high blood pressure, kidney and damage destruction 

testicular tissue and destruction of red blood cells 

(Manahan, 1997).  

 

Ni: 

The most serious harmful health effect of nickel is    
chronic bronchitis, reduced lung function, and cancer of 

the lung and nasal sinus. The International Agency for 

Research on Cancer (IARC) has determined that some 

nickel compounds are carcinogenic to humans and that 

metallic nickel may possibly be carcinogenic to  

 humans.  Food contains nickel   is the major source of 

nickel exposure for the general population. According to 

Agency for Toxic Substances and Disease Registry- 

ATSDR about 170 micrograms of nickel in our every 

day meal is highest permissible limit for Ni.  But in our 

study we found about 284.63 ppm Ni averagely in all 

samples which cross the permissible limit of food. 

 

Mn: 
In case of Mn maximum concentration were found in 

sample type I (145.2ppm). High concentration may be 

found due to use of huge amount of Manganese Oxide 

(MnO2) regarded as one of the most effective oxidizing 

agent. MnO2 are generally used decolorized the leather. 

The general population is exposed to manganese through 

consumption of food and water. The primary source of 

manganese intake is through diet. The Food and 

Nutrition Board (FNB) of the Institute of Medicine 

(IOM) has set adequate intake (AI) levels for manganese 

for human that is 2.3 mg/day. There is no evidence that 

manganese causes cancer in humans. Although no firm 
conclusions can be drawn from the mixed results in 

animal studies, there are little data to suggest that 

inorganic manganese is carcinogenic.   
 

Fe: 

Fe is an essential element for human. Iron deficiency 

may go to anemia. But Fe also has an adverse effect on 

human body when excess amount of Fe are intake. Toxic 

effects begin to occur at doses above 20 mg/kg of elemental 

iron.  Average Iron content in different sample type is 8105 

ppm which is alarming. More over 7791.1 ppm of Fe was 
detected in Sample type III. There is a possibility of Fe 

to enter into food chain by these contaminated feed 

ingredients.    
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Figure 3: Cr in ppm in different sample type 

 

 
Figure 4: Fe in ppm in different sample type 

 
Figure 5:  Zn  in ppm in different sample type 

 

 
Figure 6: Pb, Mn and Ni in ppm in different sample type 

 

 

 

VI. CONCLUSION 

 
According to the present study it is clear that 

contaminated Cr,Zn, Pb, Cd, Ni, Mn in the feed 

ingredients in Hazaribagh area are very serious. The 

average Cr content in all sample type was several 

times higher than allowed Cr concentration for 
tannery waste in capital. Poultry and fish feed 

produced by animal waste without proper 

sterilization may contain bacteria, aflatoxins and 
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other elements. Although the high Court of 

Bangladesh have already banned the use of tannery 

waste to make poultry and fish feed but still now 

some dishonest poultry and fish feed producer are 
producing poultry and fish feed using such toxic 

human foods. Consumption of tannery waste through 

eating fish and poultry might lead to liver and kidney 

diseases and even cancer. In a country like 

Bangladesh it will be very difficult to enforce this 

ban because it is a profitable business and large 

numbers of people are involved here. It is therefore 

suggested that regular survey of heavy metals 

especially Cr, Cd, Ni should be done to evaluate 

health risk and to find possible measure to avoid the 

health injury. Before using the tannery waste as feed 
ingredients Treating the waste and bring the heavy 

metals to a safe level should be another better option.    
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