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ABSTRACT

Poultry farm is the main source of chicken in otrex world. In the last few years, tannery wasteingvo high
protein content, has been used in the manufacfypeutry feed in Bangladesh. A large amount ofochium, one of the
toxic chemicals, is usually found in tannery wastdsch are the most direct way of chromium contation in food
chain. At first, here we present the experimentaence for the transport mechanism of chromiurmftannery wastes to
poultry meat as well as the human body, and distestwxic effects on human being. We found variamsounts of
chromium deposited in different parts of chickenowlere fed such poultry feed, and the values arstlgnincreased
proportionate to feeding time. For two months fegdi328 to 4561 pg/kg chromium is deposited inedédht parts of
chicken which is 6 to 76-times higher than the d#ad limits. The excess amount of chromium eagilers the human
body through the chicken meat without being destdolyy cooking, leading to the carcinogenic effectshuman beings.

This ishighly alarming for the consumers eating chickemahe fed this poultry feed.
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INTRODUCTION

Chromium is one of the naturally occurring toxieraents found in rocks, animals, soil, and in voicaust and
gases both in hexavalent, Cr(VI) and trivalent Drforms. It is widely distributed in foods, but most foodsypide only
small amounts (lesthan 2 pg/kd) But the human activities such as metallurgical ahdmical industries use a large
amount of chromium, both of Cr(VI) and Cr(lll). Hexalent chromium is commonly used in metal finighiand
electroplating as well as in wood preservativesvalent chromium is significantly used in leatha@nning process.

As a result, the existence of chromium in the eanvinent increases.

Chicken is one of the most widely used meats invtbdd and poultry farm is the main source of cleigkin the
last few years tannery waste, tanned skin-cut wg8&€EW), containing a large amount of chromium,ehbgen using for
manufacturing of poultry feed in many developingiewies like Bangladesh which is the most directree of chromium
contamination in the food chain. In some caseshégahaving dusts (LSD) are directly used as pptéded. There is high
possibility for the transport of chromium from SCMId LSD to chicken as well as the human body. Thegmt study was
carried out to experimentally determine the actumbunt of chromium deposited in different partshitken for feeding
of such chromium contaminated feed and their effeith time and evaluate the possible transportobmium from

tannery waste to the human body through the depnsit poultry meat and also discuss its toxic &ffa human beings.
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MATERIALS AND METHOD
Collection of Tannery Waste and Poultry Feed

Hazari bagh, Dhaka, is the most important sourdamfery waste in Bangladesh where more than 20tetaes
exist. A large amount of tanned leather cut and shaslinj come out from tannery industries, which issidered as an
un-useable solid waste. Recently, such tanneddeatht and shaving dust directly and/or in modifiedmed are being
used as poultry feed. Figure 1 shows the manufactwf poultry feed from tanned skin-cut wastes \\§Cand tanned
lather shaving dust (LSD) in which SCW and LSD hwodled or heated with water and dried in sunligdnid finally
grinded and mixed with some bone to receive thdtpofeed known as Deshi Meat Bone (DMB). Such deskat bone
and ready poultry feed were collected from markeDhaka city, and LSD+SCW were collected from Habagh area in

Dhaka city for our experimental purpose as showriguire 2.

for Preparati

Poultry Feed (Dl rom Leather Cut

Leather Shaving Dusts as Poultry Feed and Shaving Dusts of Tannery

Figure 1: Manufacturing of Poultry Feed From Tanned Skin-Cut Wastes (SCW) and Tanned Lather
Shaving Dust (LSD) of Tannery at Hazari Bagh in Bagladesh

Analysis of Chromium in Tannery Waste/Poultry Feed

At first the above three samples mentioned in pnevisection were analyzed for chromium using Atomic
Absorption Spectroscopy, AAS (A Analyst 800, Perkmer; £ 0.005 mg/L). Three dried samples were individually
dissolved or digested in nitric acid and perchlaaid mixture (1:1) at 14C, to make a definite volume before being

analyzed for the total chromium by AASAnalytical data are shown in Table-1.

Table 1 Analytical Data for Total Chromium in Three Types of Collected Poultry Feed

Samples Amount of total Cr (mg/kg) (1)
(A) Tanned lather shaving dust and tanned skinsastes (LSD and
14,085
SCW)
(B) Deshi meat bone (DMB) 8,210
(C) Ready poultry feed in market (other than LSD¥66r DMB) BDL

BDL: below detection limitsHl mg/kg)
Farming of Chicken in Poultry and Analyze their Body for Chromium

Out of three poultry feed samples, tanned lathavisly dust (LSD) and deshi meat bone (DMB) weresered
as our objective source of chromium in feed to qrenf our experiments. According to the objectiveoof research, two

chicken (Age=16 days) were collected from poultry farm locate8angobazar area. These two chickens were taken ca
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of in a box of stainless steel net (Figure 2) wharemed lather shaving dust and deshi meat bone ussd as their feed.
After 15 days one chicken died and anottiied after 24 days due to sickness due to over dbsAromium containing
feed.

Again, the same experiments were started usingctiicken (Age: >30 days) as shown in Figure 2 wirare,
wheat and ready poultry feed were gave them tareaddition with tanned LSD and DMB. In that casethbof the

chickens were living without any problem and grqw After one month of taking care, one chicken wats

Figure 2: Farming of Chickens Using Chromium Contaninated Poultry Feed (A) Tanned Leather Shaving Dust
(B) Deshi Meat Bone and (C) Ready Poultry Feed

and six different parts of its body (Blood, FleBlone, Liver, Brain and Skin as shown in Figure3)evanalyzed for

Total chromium using Graphite Furnace Atomic Absiorpspectrophotometer (GBC GF-3000, Graphite Fegna
System, Sens AA, GF Scientific Equipment;0.005 pg/L) incorporated with an Auto Sampler (GB@L-3000).
Digestions of samples were carried out in the peadescribed previously. Experimental data are shiowTable-2.
Another chicken was taken care of using the sareeé fer more than one month i.e. after two month&etling the 2nd
chicken was cut and six different parts of its badythat of the previous one were analyzed fot thteomium using the
same Graphite Furnace Atomic Absorption spectrapheter. Analytical results are given in the sambld-2 to compare

the data with that for previous one.

Figure 3 Analytical Parts of Chicken Body for Deposited Chranium at Different Times of Farming with
Lather Shaving Dusts, Skin-Cut Wastes and Deshi Mé&one

RESULTS AND DISCUSSIONS

Chrome alum [KCr(S¢),] and/or chromium (I11) sulfate [G{SOy)312(H,0)], are commonly used in the tanning

of leathef. The chromium (lI) stabilizes the leather by ardisking the collagen fibetsNot only chromium salts; more
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than 30 chemicals are used in the tanning of leat@dromium tanned leather can contain 2-5 % of mhum, which is
tightly bound to the proteifisin our analytical result as shown in Table 1 shofat the tanned lather shaving dust (LSD)
and tanned skin-cut wastes (SCW) contained 14,08%&gn(1.4 %) total chromium, and deshi meat bone (DMB)
contained 8,210 mg/kg1.82 %) total chromium. Decreasing of chromium eahtin the DMB is due to the heating or
boiling of LSD and SCW (shown in Figure 1), and iidd of bone powder with LSD and SCW to prepare BMB.
Again, there is high possibility to convert Cr(It Cr(V1) in the!LSD and SCW during the heatingooiling of LSD and
SCW in presence of oxygen to obtained DMReddish-yellow color of DMB in Figure 1 also sapis the possible
presence( of( Cr(Vl)[ in{ DMB. The chromium content ithe readily available poultry feed in market
(other than LSD and SCW or DMB) is below detectiionit of our measurement (AAS-Flamel mg/kg) i.e. the near
absence of chromium in the other readily availgdaaltry feed in market of Bangladesh, which did ns¢ tanned lather

shaving dust or tanned skin-cut wastes or desht bm® as a source of protein.

In our chicken farming experiments using such chivomcontaminated poultry feedsmall size chickens
(Age =16 days) were dead before one month of feeding fright be due to the deposition of high amounthwbmium

in different parts of a chicken’s body especiafiyblood and brain.

Again, in the next chicken farming experiments &kn age >30 days), chickens were growing up witlaoy
problems when the farming was carried out usindyiromium contaminated poultry feed, in additiombrmal ready
poultry feed as shown in Figure 2(C). After one ithoof feeding of LSD, SCW and DMB to the chickenyas found that
different high levels of chromium in the range dB2o 1011 pg/kg are deposited in 6 different pafthe chicken’s body
in a sequence of : bone > brain > blood > livekin & flesh as shown in Table-2. Again, the exteihteeding time for
two months, deposited amount of chromium is inardén different parts of the chicken body in diffet multiplications
as shown in Table 2, but only for skin the valudésreased to 328 pg/kg from 557 pg/kg which miightiue to the low
circulation of blood in skin compare with other {saof the body. Maximum deposited amount of chramis found in
brain, 4561 pg/kg due to the maximum circulatiorblafod in brain. The sequence of the depositioonhwbmium in the
body of chicken after

Table 2: Analytical Data from GF-AAS for Total Chromium in Different Parts of Chicken after Different
Time of Farming with Chromium Containing Poultry Feed (LSD, SCW and DMB)

Sample Amount Of Total Cr (ug/Kg) (* 5)
(Parts Of | After One Month Intake Of LSD, SCW And After Two Month Intake Of LSD, SCW And
Chicken) DMB OMEB

Blood 718 297
Flesh 249 349
Skin 557 378
Bone 1,011 1,990
Liver 570 611
Brain 799 4561

Mg = micrograms, LSD: tanned lather shavingt,dBCW: tanned skin-cut wastes and DMB: deshi ineag

Two months feeding of LSD, SCW and DMB is : brairbene > blood > liver > flesh > skin. There is high
possibility for the content of chromium in the dkén eggs due to the deposition of chromium in bland flesh which

could be supported by other stddyhe deposited amount of chromium in all the pafthe chicken’sody is higher than
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the standard limits and the values are increasdt thie increase of feeding time. According to tmtednational
Programme on Chemical Safety (IPCtk available food data for chromium concentrationshicken is in the range of
10-60 pg/k§. Kirkpatrick and Coffin (1974) reported the preserof chromium in Canadian chicken meat is 70 |fg/kg
But in our experimental data shows that the depdsiimount of chromium in the flesh or chicken me&49 pg/kg for
two months feeding of chromium contaminated fee8DL SCW and DMB, prepared from tannery wastes, visc6-
times higher than the maximum limits of WEJ@nd in case of the chicken brain the value (45§/kg) is 76-times higher
than the maximum limits. This is a highly alarmisituation for poultry meat production using tannesstes. The above
observation of the study can be presented in Figushich shows the transport mechanism of chromiurmftannery

waste to human body through poultry meat.

Chromium Salt Tannery n Tanned
I (Wet-blue Leather) "1 Leather Dust
Land/Fish Food Chicken Stool l
Poultry Feed
I:hicken Blood H Chicken Stomach
—>| Chicken Flesh (Meat) |—> Chicken Bone
Chicken Liver [
[ |
(oo
Chicken Skin

Figure 4: Flow Chart of the Transport Mechanism ofChromium from Tannery Wastes to Human Body

According to the World Health Organization (WHO)xxXavalent chromium compounds are highly toxic and
carcinogen compare with trivalent chromitiniThe Department of Health and Human Services (DHIS determined
that certain chromium (VI) compounds are known @ose cancer in humdit? The Environmental Protection Agency
(EPA, 1998) has determined that chromium (VI) inisia human carcinogen. In the human body, thditg@nd action of
enzymes on Cr (VI) will promote the formation inainuantities of Chrome, Cr (V) The reduction product of Cr(V)
from Cr(VI) is a known carcinogen and will lodge amy tissue to form cancerous growths. Severalieguthve shown
that chromium (VI) compounds can increase the oiskung cancerBreathing high levels of chromium (VI) can cause
irritation to the nose, such as runny nose, noselsleand ulcers and holes in the nasal s€ptungesting large amounts
of chromium (VI) can cause stomach upsets and sileanvulsions, kidney and liver damage, and ewsihdif ingested
in large dos€d. Skin contact with certain chromium (VI) compourms cause skin ulcers. Some people are extremely
sensitive to chromium (V1) or chromium (I1?) Allergic reactions consisting of severe rednass swelling of the skin

have been noted. Figure 5 shows the carcinogefeicteff chromium in liver, kidney and skin
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Figure 5 Human Carcinogens by Ingesting Large Amouts of Chromium Caused Kidney and Liver
Damage and Skin Contact Lead to Skin Ulcer$.

Again, chromium (lll) is considered as an essentigtient to balance human and animal diet, wookbreak
down glucose and fat, while helping to balance linskevels™*". The American Diabetes Association states thatether
is insufficient evidence to support the routine e$echromium to improve glycemic control in peopléth diabete¥.
Thus, a small amount of trivalent chromium is regdifor human bodies to function properly, althoitghmechanisms of
action in the body are not well known. Tolerablepep Intake Level (UL) for Cr(lll) is not establishe/et now® but
according to the Institute of Medicine of the Natib Academy of Sciences (USA), the "safe and adeqdaily dietary
intake" range for chromium (I11) was 50 to 200 oy &dult$’. Recent developed Adequate Intakes @lhromium for
different ages are provided in Table Bhis is provided by a daily dietary intake of 248 of chromium (Il), equivalent
to 0.03-0.13 pg of chromium (lIl) per kg of bodyiglet per day for a 60-kg adult. But our experiménégults show that
the poultry chicken contained 349 -4561 pg/kg délt@hromium for two months feeding of chromium taminated
feeds. If we consider a person eats 250 g chickeat im a day, his daily dietary intake will be 71140 pg of chromium

which is too much higher than the proposed limitalilies for child, man and woman1

Thus the high content of chromium easily enters lnenan body through the chicken meat without being
destroyed by cooking due to the higher boiling paifichromium (2679C or 2944 K) than the cooking temperature
(normally 100- 150°C). This isa high alarming situation to human beings. Excessuat of trivalent chromium is not

good for human health.

Table 3 Adequate Intakes (Ais) for Chromiunt

Age Inéi?f;g: d Males Females | Pregnancy
(ug/Day) (ug/Day) | (ug/Day) | (hg/Day)

Ic\)/I;)r?ths 0.2

vonths 55

Vears 11

Vears 15

Years 25 21
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Table 3-Cond.,
14-18 35 24 29
Years
19-50 35 25 30
Years
> 50
Years 30 20

The most concentrated amounts of chromium aredtarthe spleen, kidneys, and testes with smatteruts in
the heart, pancreas, lungs, and brain, makes adleéfiect on human body As a whole the observation of the present
study is presented by a schematic diagram in Figundnich shows the transport mechanism of chromitam tannery

waste to human body through poultry meat and k& teffects on human body.

(1) Leather cut wastes of tannery; (2) Boiling of leather cut wastes and shaving dusts
of tannery for preparation of poultry feed; (3) Leather shaving dusts as poultry feed;
(4) Poultry feed prepared from leather cut wastes and shaving dusts of tannery; (5)
Poultry; (6) Carcinogen chromium leads to skin ulcers, kidney and liver damage

Figure 6: Transport Mechanism of Chromium from Tannery to Human Body through Poultry Feed in Bangladels

CONCLUSIONS

Poultry feed prepared from tannery wastes contaimeldrge amount of chromium. The high amounts of
chromium deposited in different parts of chickee different in a sequence of brain > bone > blodiver > flesh > skin
which are increased with the extent of feeding tiofiechromium contaminated poultry feed. Chromiunm e easily
transported from chicken to human body without ig®td by cooking due to the high boiling point df@mium. Thus
the excess amount of chromium can be transported froultry feed to human body through the chicleading to the

carcinogenic effects on human being like canceenliver cirrhosis and kidney damages, etc.
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