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ABSTRACT

Due to increasing concern about the intake of heagtal contamination in foods, this study was
undertaken. Concentrations of Cd, Pb, Mn, Zn andié&te determined in chicken meat (muscle,
gizzard and liver) consumed by various categoridsthe population of Port-Harcourt
Metropolis. A total of 120 meat samples were aredy using Flame Atomic Absorption
Spectrophometory (FAAS) following sample digestignwet oxidation. Estimation of the
dietary exposure of the consumers to these metate wetermined with a food frequency
guestionnaire based on chicken meat consumptiohis Was administered to 750 different
categories of the population. The dietary intakes watimated based on the mean meat intake of
the population and the associated risk was evatlite comparing intakes with the Provisional
Tolerable Weekly Intakes (PTWIs). Nevertheless,eftimated dietary intakes for the whole
population (ug/person/week) are: cadmium (20.88adl (220.40), manganese (220.04) zinc
1586.34) and nickel (61.85) were well within théedanits (below 20% of PTWIs). It therefore
appears that the population of Port-Harcourt metbg are not at any imminent health risk of
due to heavy metals examined in this study.

Key Words: Dietary intake, chicken meat, lead, manganese.

INTRODUCTION

One of the consequences of the current stagendistrialization and the demand for improved
quality of life has been increased exposure toutioth coming from industrial activities, traffic
and energy production [1]

People may be exposed to potentially harmful chamihysical or biological agents in air,
food, water or soil.

675
Scholars Research Library



Oforka, Nicolas. C.,et al Arch. Appl. Sci. Res., 2012, 4 (1):675-684

Heavy metals however are one of the environmerdbiifants of major concern as a result of
industrial and commercial processes which havevelgtimined, refined, manufactured, burnt
and manipulated heavy metal compounds for numbeeadgons. They are present in virtually
every area of modern consumerism, from constructi@terials to cosmetics, medicine to
processed food, fuel sources to agents of destruafppliances to personal care products [2].

Heavy metals are persistent in the environment amedsubject to bioaccumulation in food
chains. However exposure does not result only ftbenpresence of a harmful agent in the
environment. The key word in the definition of egpre is contact [3]. Exposure is often
defined as “an event that occurs when there isaobrat a boundary between a human and the
environment with a contaminant of a specific coriion for an interval of time [4].

Monitoring the concentrations of various metaldand is critical because these contaminants
have deleterious effects on humans. Many ilineasesdiseases such as hypertension, cancer,
depression and metal disorders have been assomattedncreased concentrations of heavy
metals such as cadmium, lead, mercury, nickel at@hgim in human organs. [5-12].

Considering that food including meat is a partidylamportant source of the overall metals
exposure, undertaking a risk assessment appeds jostified. This can be done by intake
measurement which is a quantitative evaluation xgfosure. Several organizations such as
FAO, WHO, CDC, USFDA etc provided guidelines on itakes of metal elements by humans.
The acceptable daily intake (ADI) or tolerable gailtake (TDI) or provisional tolerable weekly
intakes (PTWI) are used to describe safe levelmtake for several toxicants including toxic
metals [13-16]. Exposure exceeding the TDI vatreshort periods should not have deleterious
effect upon health, however acute effects may odd¢be TDI is substantially exceeded even for
short periods of time [17].

Different countries have carried out food consumpturvey in order to estimate the intake of
contaminants, additives and other chemicals in .foollhe survey helps to ascertain the
subgroups at risk for an excessive intake of tikes¢gaminants.

Thus the aim of this study is to determine whetter levels of Pb, Cd, Zn, Mn and Ni in
chicken muscle, gizzard and liver consumed in Plarcourt metropolis, Nigeria have exceeded
the permissible limits stipulated by regulatory mges and to estimate the dietary exposure of
the populace and hence determine if they arelabfisxcess exposure to these metals.

MATERIALS AND METHODS

2.1  Sample Preparation & Analysis

A total of one hundred and twenty (120) meat samptamprising of muscle, gizzard and liver
obtained from forty (40) live chickens raised inv&s State were used for the study. The
samples were dried in an oven at %o a constant weight and pulverized prior to siige.
1.00g of each dried meat sample was weighed idi@0an| bottle and digested using 5ml of the
digestion mixture (3:2 HN@and HCIQ) [18]. The concentrations of Pb, Cd, Mn, Zn and N
were determined using Flame Atomic Absorption Spgttotometric (FAAS) technique. The
concentrations were blank corrected and expressgad/g dry weight.

2.2 Determination of dietary intake
Seven hundred and fifty (750) food frequency questaires (FFQ) based on chicken meat
consumption were used to estimate the daily andkiywemnsumption of the different chicken
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parts under study. These FFO’s (150 for each graugpe distributed to different categories of
the populace comprising school children, pregnaomen, lactating mothers, adult men and
adult women. Additional information on socio-demegghic data for each respondent was also
given in the questionnaire. The body weight of tbjects were taken and recorded
accordingly. Photographic method-a two way dimemai picture was used in estimating the
portion sizes [23]. The different parts of chickemat were purchased, wasted and cut into
different sizes ranging from large, moderate an&lsmThe meats were cooked for thirty
minutes and a Lumix Panasonic FZ40 digital cameaa uwsed to photograph the different sizes
of meat which was attached to the questionnairbe meats were weighed and the weights
recorded accordingly. Thus the portion sizes warge (200g), moderate (100g) and small
(509) for chicken muscles, while for the gizzardl diver the sizes were large (55g) moderate
(30g) and small (159) respectively.

2.3  Statistical Analysis

One way analysis of variance (ANOVA) was used teieine any significant difference in the
studied metals in the various meat parts whileMioate-Carlo simulation was used to estimate
the dietary intake of the metals by the populace.

RESULTS AND DISCUSSION

3.1 Concentrations of heavy metals in chicken meat
The mean concentration of each element in therdifitemeat parts is shown in figure 1. The
analytical results showed that all the studied el were detectable.

The liver contained the highest concentration ef riietals Cd (0.048)/g) Pb(0.304g/g), Mn
(0.415.9/9), Zn (2.32hg/g) and Ni(0.108ug/g) followed by gizzard; Cd(0.024), Pb(0.287),
Mn(0.127) Zn (1.940) and Ni(0.062) while the mudt#sl the least concentration except for Mn
thus Cd (0.016), Pb(0.215), Mn (0.266) Zn (1.5709 &i(0.062). This result is similar to a
study on concentrations of heavy metal (Pb, Cr, B®,Cu and Zn) in different organs of fish
[24].

The higher concentration of Pb in the liver is gneement with most reports which tend to show
that liver accumulates lead more than other tisffg26], while the high concentration of lead
in the muscle indicates long term bioaccumulatiofhe concentration of Pb in this study
exceeded the FAO/WHO standard of 0.2mykgrhe concentration of Mn in liver and muscle
were slightly above the WHO reference standard.5m@kg'. The high concentrations of Pb
and Mn could emanate from, feed, water source er eéhvironments. Meanwhile, the
concentrations of cadmium, zinc and nickel in th#ecent chicken parts were below all
reference standards.

3.2  Estimation of dietary intake/exposure

The dietary intake of heavy metals from food sosirisevery crucial in order to evaluate the

safety of food and consequently its consumers. reTia@s no available literature on the mean
consumption of the different parts of meat undadgtby the Nigerian populace. With regards

to this, a food frequency questionnaire (FFQ) wasstructed and administered to 750 subjects
comprising of school children, pregnant women,daot mothers, adult men and adult women
in order to estimate their daily and hence weeldpstimption of these meat parts and thus
determine their dietary intake and exposure to Blg, Mn Zn and Ni from chicken meat The

data from the questionnaire was categorized andected to show the mean daily consumption
of the different chicken parts in gram per persengnay using Monte-Carlo simulation. . (table
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1) The basis of Monte-Carlo simulation for infeiahtstatistics is to gain insights into the
characteristics of a statistic by repeatedly drgwaamples from the same population of interest
and observing the behaviour of the statistics dlier samples. The observed values of the
statistics for these samples were used to estithatelistribution. In this study, risk to health
from heavy metal contaminants in chicken meat vaseessed by comparing estimates of dietary
exposure with the Provisional Tolerable Weekly et (PTWIs) recommended by the Joint
FAO/WHO Expert Committee on Food Additives (JECFA).
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Fig 1: Mean concentration of metals in different pats of chicken

The dietary intake was estimated as mean weeklgwoption times mean concentration of the
metals in the meat.

Table 1: Mean daily consumption (g/person/day) of th different parts of meat by different categories bpeople

Group Muscle Gizzard Liver

School Children MeantSDO 46.59+2.19 24.75%3.52 16.89+1.40
Range | 40.75-53.39 | 14.73 —35.54| 13.18 — 21.69
n 75000 13500 42500

Pregnant women Mean+SD| 65.70+5.45 29.26+2.01 22.18+1.23
Range | 52.89-83.84 | 21.37 —35.03| 18.26 — 27.08
n 75000 75000 75000

Lactating mothers MeantSD | 86.52+7.45 33.93+2.57 17.04+1.12
Range | 63.88 —107.69 25.62 —40.94| 12.46 — 24.42
n 75000 61000 50000

Adult men Mean+SD| 63.65+6.77 68.06+4.89 | 37.36%1.53
Range | 42.27 -86.18 | 53.69 — 84.09 32.57 — 41.55|
n 75000 65000 26000

Adult women Mean+SD| 58.24+3.70 28.77+1.39 | 23.15+2.75
Range | 47.13-68.07 | 24.11 —33.29| 14.68 — 32.68
n 75000 52000 27500

n=number of consumable subjects multiplied by thalver of trials in the Monte-Carlsimulation.

3.2.1 Dietary intake of Cadmium

The mean dietary intake of cadmium (table 2) shbwat tfor school children the intakes
(ng/p/wk) were muscle (5.28), gizzard (4.14) andrli¢®40), totaling of 14.821g/p/wk. For
pregnant women: muscle (7.43), gizzard (4.83) awet I(7.10), 19.36ug/p/wk. For lactating
mothers: muscle (9.81), gizzard (5.46) and liveBT% giving a total of 20.64g/p/wk. For adult
men: muscle (7.22), gizzard (11.24) and (11.95thva total of 30.41ug/p/wk. For adult
women: muscle (7.27), gizzard (6.10) and lived§J resulting to a total of 18.1%/p/wk.
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Table 2: Mean dietary intake of Cadmium

Group Mean Mean Mean Mean Mean Provisional Mean
metal daily weekly dietary dietary Tolerable intake
pa/g consumption consumption po/p/wk pa/kg body Weekly % of

g/person/day g/person/wk wt/wk Intake (PTWI) PTWI
pg/kg body
wt/wk
2. School Muscle 0.0162 46.59 326.13 5.28 0.15 7 2
children  Gizzard 0.0236 24.75 175.25 4.14 0.12 2
Liver 0.0457 16.89 118.20 5.40 0.15 2
Total 0.086 88.23 619.58 14.82 0.42 6
P Pregnant Muscle 0.0162 65.70 458.87 7.43 0.08 1
women  Gizzard 0.0236 29.26 204.82 4.83 0.05 7 1
Liver 0.0457 22.18 155.33 7.10 0.08 1
Total 0.086 117.14 819.02 19.36 0.21 3
¢ Lactating Muscle 0.0162 86.52 605.64 9.81 0.12 2
mothers Gizzard 0.0236 33.93 237.41 5.46 0.07 7 1
Liver 0.0457 17.04 119.28 5.37 0.07 1
Total 0.086 137.49 962.33 20.64 0.26 4
9. Adult Muscle 0.0162 63.65 445.52 7.22 0.10 1
men Gizzard 0.0236 68.06 476.39 11.24 0.14 7 2
Liver 0.0457 37.36 261.52 11.95 1.16 2
Total 0.086 169.07 1183.42 30.41 0.40 5
¢ Adult Muscle 0.0162 58.24 407.65 6.60 0.10 1
women  Gizzard 0.0236 28.77 201.36 4.75 0.07 7 1
Liver 0.0457 23.15 162.05 7.40 0.11 2
Total 0.086 110.16 771.06 18.75 0.28 4
Whole Muscle 0.0162 64.14 448.98 7.27
Population Gizzard 0.0236 36.95 258.68 6.10
Liver 0.0457 23.32 163.27 7.46
Total 0.086 124.41 870.89 20.83

Average body weight (kg) a=35; b=92; c=80; d=75; &&

Comparing the intakes with the provisional toleealvkeekly intake (PTWI) guideline of fg/kg
body weight/week stipulated by joint FAO/WHO Expeftommittee on Food Additives
(JEFCA), the average intake/kg body wt/wk by thiéedent groups for the chicken parts were
much lower than the PTWI as shown table 2. The %wntakes of PTWI of the different
categories of the populace indicate low exposureattmium from chicken meat probably as a
result of low consumption by the populace as welihee low mean metal in the meat parts. The
dietary intake for the whole population 20.8@p/wk is lower than 6Qug/p/wk for beef, mutton
and chicken reported in Lahore, [27] and 7@dip/wk reported for food in Korea [28], and
129.5ug/p/wk for food among secondary school studentdangkong [29] but higher than 1.46
pg/p/wk reported in Dutch for beef [30].

3.2.2 Dietary intake of Lead

The mean dietary intake of lead (table 3) show that intakes |{g/person/week) were, for
school children: muscle (70.12), gizzard (50.30) aver (35.93), total 151.3fhg/p/week. For
pregnant women: muscle (98.66), gizzard (58.78)lmed (47.22), total 204.18g/p/week. For
lactating mothers: muscle (130.21), gizzard (68.44Y (36.26) total 234.6{ug/p/week. For
adult men: muscle (87.64), gizzard (136.72) andrl(r9.50) total 312.0fug/p/week. For adult
women: muscle (87.64), gizzard (57.79) and livéx.28) total 194.631g/p/week. For the whole
population: muscle (96.53), gizzard (74.24) ancriy49.63) resulting to a total of 220.40
Mg/p/week.
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Table 3: Mean dietary intake of lead

Group Mean Mean Mean Mean Mean Provisional Mean
metal daily weekly dietary Dietary intake | tolerable intake
(na/g) consumption consumption intake (ug/kg body weekly intake | % of
(g/person/ day) (9/person /wk) (ua/p/ weight/wk) (PTWI) PTWI
wk) (ug/kg body
weight/wk)
2. School Muscle 0.215 46.59 326.13 70.12 2.00 25 8
children  Gizzard 0.287 24.75 175.25 50..30 1.44 6
Liver 0.304 16.89 118.20 35..93 1.03 4
Total 0.806 88.23 619.58 151.35 4.47 18
P Pregnant Muscle 0.215 65.70 458.87 98.66 1.07 4
women  Gizzard 0.287 29.26 204.82 58.78 0.64 3
Liver 0.304 22.18 155.33 47.22 0.51 2
Total 0.806 117.14 819.02 204.18 2.36 9
®Lactating Muscle 0.215 86.52 605.64 130.21 1.63 7
mothers Gizzard 0.287 33.93 237.41 68.14 0.85 25 3
Liver 0.304 17.04 119.28 36.26 0.45 2
Total 0.806 137.49 962.33 234.61 2.93 12
% Adult Muscle 0.215 63.65 445.52 95.79 1.28 5
men Gizzard 0.287 68.06 476.39 136.72 1.82 7
Liver 0.304 37.36 261.52 79.50 1.06 4
Total 0.806 169.07 1183.43 312.01 4.16 16
¢ Adult Muscle 0.215 58.24 407.65 87.64 1.29 5
women  Gizzard 0.287 28.77 201.36 57.79 0.85 3
Liver 0.304 23.15 162.05 49..26 0.72 3
Total 0.806 110.16 771.06 194.63 2.86 11
Whole Muscle 0.215 64.14 448.98 96..53
Population Gizzard 0.287 36.95 258.68 74..24
Liver 0.304 23.32 163.27 49..63
Total 0.806 124.41 870.89 220.40

Average body weight (kg) a=35; b=92; c=80; d=75; &&

Comparing the intakes with the PTWI guidelines &f ([gy/kg body wt/week stipulated by
JEFCA, the average intake of the different groupbe studied population for the different meat
parts were much lower than the PTWI as shown ideldb The mean % intake of PTWI for the
meat parts for the different groups (2-8%) was lowen 6 — 40% reported for Croatian
population [31]. The low mean intake % signifiela exposure from chicken meat despite the
fact that the mean Pb in the meat parts were abmgermissible limits. The mean weekly
consumption of chicken meat by the whole populagame a total of 870.89g/p/wk of chicken
meat. This value is lower than the 2030g/p/wk rded in some USA cities [32] but higher than
304.78g/p/wk reported in Dutch [30] and 600g/p/wparted in Lahore [27] The dietary intake
of Pb (220.4Qug/p/wk) as recorded for the whole population is¢owhan 16241g/p/wk in food
stuffs in Crotia [31] but higher than 2.8 x1ag/p/wk reported for meat, fish and milk in Brazil
[33].

3.3.3 Dietary Intake of Manganese

The mean dietary intake of Manganese (Table 4) stiaw for school children the intakes
(ng/person/wk) were muscle (86.75), gizzard (21.92) laver (49.05) total, 108.67ug/p/wk. For
pregnant women: muscle (122.16) gizzard (25.90) lsed (64.46), total, 212.52ug/p/wk. For
lactating mothers: muscle (160.90), gizzard (30&3]) liver (49.50), total, 240.43ug/p/wk. For
adult men: muscle (118.37), gizzard (60.26) andrl{106.53) total, 285.16ug/p/wk. For adult
women: muscle (108.31), gizzard (25.47) and 1ié8%.25), total, 201.03pg/p/wk. For the whole
population: muscle (119.43), gizzard (32.85) amérli(67.76), resulting to a total of 220.04
Ha/p/wk.
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Table 4: Mean dietary intake of Manganese

Mean Mean Mean :
M Me;an weekly dietary Dietary Recommended daily Mean
ean daily . . . intake .
. consumption intake intake intake
Group metal consumption (g/ person/ (ug/ (Lg/kg (RDI) % of
uo/g gg/person/ wk/) Person) body ug/_kg body RDI
ay/) - weight
weight)
#School  Muscle 0.266 46.59 326.13 86.75 2.48 35
children Gizzard 0.127 24.75 175.25 21.92 0.63 40-70 1
Liver 0.415 16.89 118.20 49.05 1.40 2
Total 0.808 88.23 619.58 108.67 451 6.5
P Pregnant Muscle 0.266 65.70 458.87 122.16 1.33 2
women  Gizzard 0.127 29.26 204.82 25.90 0.28 0.4
Liver 0.415 22.18 155.33 64.46 0.70 “ 1
Total 0.808 117.14 819.02 212.52 231 34
®Lactating Muscle 0.266 86.52 605.64 160.90 1.75 1
mothers Gizzard 0.127 33..93 237.41 30.03 0.33 0.5
Liver 0.415 17.04 119.28 49.50 0.54 “ 0.8
Total 0.808 137.49 962.33 240.43 2.62 2.3
4 Adult Muscle 0.266 63.65 445,52 118.37 1.69 24
men Gizzard 0.127 68.06 476.39 60.26 0.86 1.2
Liver 0.415 37.36 261.52 106.53 155 40-70 2.2
Total 0.808 169.07 1183.43 285.16 3.10 5.8
¢ Adult Muscle 0.266 58.24 407.65 108.31 1.72 25
women  Gizzard 0.127 28.77 201.36 25.47 0.40 0.5
Liver 0.415 23.15 162.05 67.25 1.07 “ 15
Total 0.808 110.16 771.06 201.03 3.19 4.6
Whole Muscle 0.266 64.14 448.98 119.43
Population Gizzard 0.127 36.95 258.68 32.85
Liver 0.415 23.32 163.27 67.76
Total 0.808 124.41 870.89 220.04

Average body weight (kg) of a=35; b=90; c=82; d=7&68

Comparing the intakes with the Recommended Dailgkim (RDI) guideline of 40 — 70g/kg
body weight by National Academy of Science / NatioResearch Council (NRC), the average
intake per kg body weight by the different groupsthe meat parts were very much lower than
the RDI as shown in Table 4. The very low % intaké RDI of the different categories of the
populace indicate very low exposure to manganesa frhicken meat probably due to the low
mean metal in the meat parts as well as the lowwoption of chicken by the populace.

The dietary intake of Mn for the whole populatid?Q.04pg/day) was very much lower than
2500ug/day reported for foodstuffs in Rio de Janeirg,dgrazil [33]. The mean dietary intake
of Mn/kg body weight for adult men (3.10) and aduttmen (3.19) in this study is also very
much lower than the 5200g/kg body weight and 4100Ag/kg body weight reported for adult
male and female respectively for foods consumeldrgian adults [34].

3.2.4 Dietary intake of Zinc

The mean dietary intake of zinc (Table 5) show tihat intakes [(g/person/week) for school

children were muscle (512.02), gizzard (339.99) laret (274.82). total 1126.83 pg/p/wk. For
pregnant women: muscle (720.43), gizzard (397.38) laver (361.14) total 1478.92 ug/p/wk.
For lactating mothers: muscle (950.85), gizzardO(88) and liver (277.33), total 1688.76
pna/p/wk. For adult men: muscle (699.47), gizzard4(20) and liver (608.03), total 2231.70
pHa/p/wk. For adult women: muscle (640.01), gizzZ&®@0.64) and liver (376.77), total 1407. 42
pna/p/wk. For the whole population: muscle (704, 9Wzard (501.84), giving a total of 1586.34
pHa/p/wk.
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Table 5: Mean dietary intake of Zinc

Provisional
Mean Me;an Mean Mean Mean _ tolerablc_s Mean
Group metal daily _ weekly _ _dletary dietary intake weekly intake intake
(ug/g) consumption consumption intake (ng/kg body (PTWI) % of
HI9) | (g/person/day) (g/person/ wk/) (ug/pwk) | weight/wk) (ug/kg body PTWI
weight/wk)
& School  Muscle 1.570 46.59 326.13 512.02 14.63 7000 0.21
children Gizzard 1.940 24.75 175.25 339.99 9.71 0.14
Liver 2.325 16.89 118.20 274.82 7.85 “ 0.11
Total 5.835 88.23 619.58 1126.83 32.19 0.46
2 Pregnant Muscle 1.570 65.70 458.87 720.43 7.83 0.11
women  Gizzard 1.940 29.26 204.82 397.35 4.32 0.06
Liver 2.325 22.18 155.33 361.14 3.93 “ 0.06
Total 5.835 117.14 819.06 1478.92 16.08 0.23
“Lactating Muscle 1.570 86.52 605.64 950.85 11.89 0.17
mothers Gizzard 1.940 33.93 237.41 460.58 5.76 0.08
Liver 2.325 17.04 119.28 277.33 3.47 " 0.05
Total 5.835 137.49 962.33 1688.76 21.12 0.20
4 Adult Muscle 1.570 63.65 445,52 699.47 9.33 0.13
men Gizzard 1.940 68.06 476.39 924.20 12.32 0.18
Liver 2.325 37.36 261.52 608.03 8.11 " 0.12
Total 5.835 169.07 118.43 2231.70 290.76 0.43
& Adult Muscle 1.570 58.24 407.65 640.01 9.41 0.13
women  Gizzard 1.940 28.77 201.36 390.64 5.74 0.08
Liver 2.325 23.15 162.05 376.77 5.54 " 0.08
Total 5.835 110.16 771.06 1407.42 20.69 0.29
Whole Muscle 1.570 64.14 448.98 704.90
Population Gizzard 1.940 36.95 258.68 501.84
Liver 2.325 23.32 163.27 379.60
Total 5.835 124.41 870.89 1586.34

Average body weight (kg) a=35; b=92; c=80; d=75; &&

Comparing the intakes with the PTWI guidelines 000G ug/kg body weight/week stipulated by
JEFCA, the average intake of the different groupshe studied population for the different
chicken parts were much lower than the PTWI as shiomTable 5. The dietary intake of zinc
for the whole population, 1586.34g/week was much lower than 466Q6/week reported for
meat, fish and poultry in some USA cities [32], dn®13ug/week reported for meat in Greece
[35]. The extremely low % intakes of PTWI of zifar the different groups indicate that
inhabitants of Port-Harcourt metropolis are notay risk of exposure to zinc due to the low
mean metal in the chicken meat they consume.

3.2.5 Mean dietary intake of Nickel

The mean intake of nickel (table 6) show that ool children the intakesud/p/week) were

muscle (20.22), gizzard (10.87) and liver (12.%@)al 43.86pug/p/wk. For pregnant women:
muscle (28.45), gizzard (12.70) and liver (16.%8)al 57.93ug/p/wk. For lactating mothers:
muscle (37.55) gizzard (14.72) and liver (12.88}alt 65.15ug/p/wk. For adult men: muscle
(27.62), gizzard (29.54) and liver (28.24), tot&.& pg/p/wk. For adult women: muscle
(25.27), gizzard (12.48) and liver (17.50), totalZs pug/p/wk. For whole population: muscle
(27.84), gizzard (16.38) and liver (17.63) wittotal of 61.85ug/p/wk.
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Table 6: Mean dietary intake of Nickel

Provisional
Mean Mgan Mean Mean Mean _ tolerablc_s Mean
Group metal daily _ weekly _ _dletary dietary intake weekly intake intake
(ug/g) consumption consumption intake (ng/kg body (PTWI) % of
HO19) | 4/ person /day) (g person /wk) (1g/phwk) weight/wk) (ug/kg body PTWI
weight/wk)
& School Muscle 0.062 46.59 326.13 20.22 0.58 35 2
children  Gizzard 0.062 24.75 175.25 10.87 0.31 1
Liver 0.108 16.89 118.20 12.77 0.36 1
Total 0.232 88.23 619.58 43.86 1.25 4
P Pregnant Muscle 0.062 65.70 458.87 28.45 0.31 1
women  Gizzard 0.062 29.26 204.82 12.70 0.14 0.40
Liver 0.108 22.18 155.33 16.78 0.18 0.53
Total 0.232 116.14 819.02 57.93 0.63 2
® Lactating Muscle 0.062 86..52 605.64 37..55 0.47 1.34
mothers Gizzard 0.062 33..93 237.41 14.72 0.18 0.53
Liver 0.108 17.04 119.28 12.88 0.16 0.45
Total 0.232 137.49 962.33 65.15 0.81 2.3
4 Adult Muscle 0.062 63.65 445,52 27.62 0.37 1
men Gizzard 0.062 68.06 476.39 29.54 0.39 1
Liver 0.108 37.36 261.52 28.24 0.38 " 1
Total 0.232 169.07 1183.43 85.40 1.14 3
¢ Adult Muscle 0.062 58.24 407.65 25.27 0.37 1.05
women  Gizzard 0.062 28.77 201.36 12.48 0.18 0.53
Liver 0.108 23.15 162.05 17.50 0.26 " 0.74
Total 0.232 110.16 771.06 55.25 0.81 2.3
Whole Muscle 0.062 64.14 448.98 27.84
Population Gizzard 0.062 36.95 258.68 16.38
Liver 0.108 23.32 163.27 17.63
Total 0.232 124.41 870.89 61.85

Average body weight (kg) a=35; b=92; c=80; d=75; A@8

Comparing the intakes with the provisional toleealeekly intake (PTWI) guideline of 35
po/kg body weight/week stipulated by JEFCA, nonetled average weekly intake/kg body
weight of the different groups exceeded the PTWalamswvn in Table 6. The very low % intakes
of PTWI of Ni for the different groups show a vdowv exposure of the populace to the metal
probably due to low meat consumption and the meatalntontent of the meat parts. The
dietary intake of nickel for the whole populatiodil (85 pug/week) in this study is comparable
with the 61ug/week reported for meat in Greece [35] but lovieent 822ug/week reported for
meat in Lahore, Spain [27], as well as, 7§4fdweek reported for meat, fish and milk in Rio de
Janeiro city, Brazil [33].

CONCLUSION

The growing rate of industrialization, urbanizatiemd population growth in Nigeria is gradually

leading to contamination and deterioration of theimnment. This has resulted in undue levels
of toxic chemicals like heavy metals in our foodster and soil etc. The result of this study
however indicated that chickens consumed in therioil Port-Harcourt metropolis has low

levels of the studied heavy metals in the chickersate, gizzard and liver, but the accumulation
of lead and manganese has been appreciable whgraceinto permissible limits stipulated by

some regulatory agencies. This could be as redutbntamination from the feeds, drinking

water and the general environment.

The dietary exposure analysis on the studied ptipolaevealed low exposure of these metals
from chicken meat. It can be concluded that intaaits of Port-Harcourt metropolis would be
unlikely to experience major toxicological effecsthe five heavy metals studied. It therefore
appears that they are not at any imminent headth of excess exposure from chicken meat
consumption.
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