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ABSTRACT

The effect of methods of singing of cowhide on the concentration of heavy metal, proxi mate composition and sensory
properties of cowhides obtained from four major abattoir in Abia State, Nigeria were studied. The concentration of
Copper (Cu); Zinc (Zn); Cadmium (Cd); Lead (Pb), Iron (Fe); Chromium (Cr) and Nickel (Ni) concentration were
analyzed using Atomic Absorption Spectrophotometer ( AAS). The concentration of the heavy metals varied from
0.32-7.55, 0.00-13.76, 0.00-2.40, 0.00-0.71, 25.59- 68.65mg/kg, for copper, zinc, cadmium, lead and iron
respectively. No chromium and nickel were found in all the samples. Lead was also not detected in the control
sample (unsinged cowhide) and the sample from Ndoki abattoir. However, boiling significantly (P< 0.05) reduced
the concentration of heavy metal in all the samples. The unboiled sample from Ogborhill abattoir had the highest
concentration of copper (7.55mg/kg) and zinc (13.76mg/kg) and was significantly (P<0.05) higher than
concentration of Cu and Pb in all the samples. Boiling significantly (P<0.05) reduced the fat and protein content of
some of the samples. There was significant different in the texture and general acceptability of the singed cowhide
and unsinged cowhide. However, they differed significantly (P<0.05) in taste, colour, aroma and pal atability.

INTRODUCTION

Heavy metals is a term used to describe more thdozen element that are metals or metalloids. TiEoitant
toxic heavy metals are cadmium, zinc, chromium,pesgand nickel [1]. These heavy metals are theesau§the
environmental pollution from a number of sourceduding lead in petrol, industrial effluent anddaang of metal
ions from the soil into lakes and rivers by acithrfl] [2]. Human activities affects the naturalogegical and
biological redistribution of heavy metals througbllption of the air, water and soil [3] [4] and Iatering the
chemical form of heavy metals released to the enuirent. Such alteration affect its (heavy metaigcity by

allowing it to bio-accumulate in plants and animai®-centration in the food chain or attack sgeafgans of the
body [5].

Heavy metals are associated with some adverse hhedfect including allergic reactions, neurotoxXcit
nephrotoxicity and cancer [6]. Humans are oftenosed to heavy metals in various ways mainly throtigh
inhalation of metals in the workplace or pollutesighborhoods or through the ingestion of food (patarly meat)
that contains high levels of heavy metals [7].
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Hides of cow meat popularly called “ponmo” in soutbstern Nigeria and “wele” in southern Ghana a&rved as
food delicacy in several parts of Africa [8]. Tradnally, the hairs from the hides are removed daydering the
hides in hot water, followed by shaving with razdade to give the finished product “ponmo”. Hiddstained
through this traditional method may contain metaa the shavers used [8].

Several methods are used by meat processors iasthiew decades in the processing of cowhide tmfipo”. Such
method singing off the hair in flame fuelled by ieais substances such as wood mixed with spent emgjinplastic
mixed with refuse or tyres [8]. These materialstaomtoxic substances (Fe, Cr, Pb, Cu, Al, Si,)ettich can
contaminate the hides and make it toxic for humansumption. However, during singing some aromatic
compounds are developed which affect the sensopepties of the singed cow-hide.

The aim of this work is to determine the effecddferent methods of singing on the proximate cosifion, level
of heavy metal and sensory properties of “ponmathased from different abattoir from Abia State.

Keywords: Singed Cowhides, Heavy metals, Sensatripate, Proximate, abattoir.
MATERIALSAND METHODS

Sample Collection

Cowhides “ponmo” were obtained from different abitt to ascertain the processing method used. # tdt10
samples were collected from three abattoirs; OglilbrNdoki and Ubakala, on different days betweday and
July, 2010.

Preparation
Cowhides “ponmo” were prepared by various processiethods and the levels of Lead, Cadium, Chromiing,
Nickel, Copper and Iron in each of the sample.

Samples collected from Ogbor hill and Ndoki abattwere processed with tyres as fuel source whitapbas

collected from Ubakala abattoir were processed \itdwood and the control sample was processedgusia

traditional method of boiling for 30 minutes andigimg with razor blade. Half of each samples waniged in water
for a period of 1 hour to determine the effectbaifing on the concentration of heavy metal. Allrgdes were dried
in the oven for 3 days at 1%

Determination of the Heavy M etals

The burnt cow hides were scraped to remove ash.flakes of 5 — 8mm thick processed cow hides weighi
between 30g to 103g were oven dried alC5€r 2 hours and re-weighed. A known weight (268)the dried
cowhide lakes were ashed at 80@&nd digested with 2 — 3émoncentrated HNQand processed for AAS analysis
on a Perkin Elmer Atomic Absorption Spectrophotanemodel AA — 200. The blank solution was madenfro
concentrated HN®and distilled water. The heavy metals determinegtewCopper, Zinc, Cadium, Lead, Iron,
Chromium and Nickel. Samples of the same cowhide® Wwoiled for about one hour, ashed and preparedAS
analysis. All determinations were carried out iplicates.

PROXIMATE DETERMINATION
The proximate composition of “ponmo” sample evaddatvere ash, fat, protein, carbohydrate and crilute f
according to [9].

DETERMINATION OF MOISTURE

The moisture content was determined by the gravimetethods as described by James [10]. A knowmgef 59

of each sample was dried at 105n an oven for about 5 hours. The determinatias done using a dish that had
been previously dried at above 2G5and pre-weighed. After drying, the samples weralerl in a desiccator and
weighed until a constant weight was obtained. Tlegght of the moisture loss was determined by diffiee and
expressed as a percentage. The formula below veasfosthe calculation

% Moisture = W — W, x 100
W - W,
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Where

W; = weight of empty moisture dish

W, = weight of dish and sample before drying
W3 = weight of dish and sample after drying

DETERMINATION OF TOTAL ASH
The ash content was determined using the furnadedration gravimeter method [9].

DETERMINATION OF CRUDE FIBRE

This was determined by Wende methods [10]. A kngwantity (2.7g — 3.0g) of each sample was defattethg

fat analysis. The defatted sample was boiled im208f 0.225M HSO, solution under reflux for 30 minutes with
constant stirring. The samples were washed witlerséyortion of hot water using a two-fold muslioth to trap
the particles. The washed sample was transferreld thathe flask and 200ml of 0.313M NaOH solutioasnadded

to it. Again, the samples were boiled for 30 misuaed washed as before with hot water. They waxe tarefully
transferred to a weighed porcelain crucible anddii the oven at 168G for 3 hours. The sample was cooled in a
desiccator, reweighed and ash in a muffle furna&s@C for 2hours. The samples were cooled in a desiceatd
re-weighed.

The crude fibre content was calculated using theving formula below

% Crude fibore =  W-W; x 100
Wet of sample

Where
W, = weight of flask + sample
W, = weight of Crucible + sample ash

DETERMINATION OF CARBOHYDRATE
The carbohydrate content of the sample was cakulilay difference.

DETEMINATION OF FAT CONTENT
Fat content of the samples were determined by dnérzious solvent extraction methods using Soxdubgtaratus

[9].

DETERMINATION OF PROTEIN
The protein content was determined by Kjedahl nathe described by James. [10] The total nitroges wa
determined and multiplied with the factor 6.25 tiain the protein.

One gram of each of the sample was mixed with 2ffrabncentrartion k50, in a Kjedahl digestion flask. A tablet
of Selenium catalyst was added to it and the méxtwas digested until a clear solution was obtairedlank
solution (i.e. without the sample) was also diggstdl the digests were carefully transferred t@d0 volumetric
flask using distilled water and made up to a ma®Oml). A 10ml portion of each digest was mixedhwétqual
volume of 45% NaOH solution in kjedahl distillingiitt The mixture were distilled and the distillatellected into
10ml of 10ml of 40% boric acid solution containirdpout 2 -3 days of indicate (which was a mixture of
bromocresolgreen) and titrated against 0.02§8® solution till a change in color of the solutiowin initial green
color to a deep red color at end point.

SENSORY EVALUATION
The acceptability (sensory) test of the cowhideam“ponmo” was conducted using 21 member testlanThe
samples were evaluated for texture, taste, palayadind general acceptability.

A descriptive 9 point hedionic sale rating as diésct by [11] was used. Nine (9) stood for “likerexnely” while 1
stood for “dislike extremely”. The score “5” repeeged neither like or dislike.
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STATISTICAL ANALYSISOF DATA
Complete Randomized Design (CRD) was used and dtee wlere subjected to analysis of variance (ANO¥YA)
0.05% level of significance

RESULTSAND DISCUSSION

Heavy Metal Concentration

The concentration of Copper (Cu) in all samplegeahfrom 0.24 — 7.55mg/kg. Samples (ponmo) prockssth
tyre from Ogbor hill abattoir had the highest camcation of Cu (7.46 — 7.55mg/kg) which was sigrdfitly
(P<0.05) higher than the concentration of copper Inodier samples. The control had the least valug2(@nd
1.90mg/kg) for boiled and unboiled samples respelti

TABLE 4.1 MEAN VALUESFOR THE HEAVY METAL CONTENTSOF SINGED CATTLE SKIN

SIN SAMPLE ID Cu Zn cd Pb Fe Cr Ni

1 Ogbor hill (un-boiled) 7.55 0.00 13.75+ 0.00 0.76+0.00 0.09+0.00 68.650.03 0.00+0.00 0.08+0.00
2 Ogbor hill (boiled) ~ 7.46-0.00 3.82+ 0.00 0.28+0.00 0.00+0.00 52.61+0.03 0.00+0.00 0.00+0.00
3 Ndoki (un-boiled) 2.940.00 6.68+0.00 1.08+0.00 0.00+0.00 43.1%+0.04 0.00+0.00 0.00+0.10
4 Ndoki (boiled) 0.240.00 2.2%4+0.00 0.27+0.00 0.00+0.00 29.86+0.04 0.08+0.00 0.08%+0.00
5 Ubakala (un-boiled) 6.02 0.00 2.18+0.00 2.40+0.00 0.71+0.00 51.18:0.04 0.08+0.00 0.08+0.00
6 Ubakala (boiled) 5.%%0.00 0.02+0.00 0.90+0.00 0.21+0.01 40.28+0.04 0.00+0.00 0.08+0.00
7 Laboratory Sample  5280.01 0.08+ 0.00 0.66+0.00 0.19+0.00 35.07#0.04 0.00+0.00 0.00+0.00

(Un-boiled)
8 Laboratory Sample  2%40.00 0.00+0.00 0.45+0.00 0.07£0.00 33.18+0.04 0.00+0.00 0.00+0.00
(Boiled) ) )

9 Control (un-boiled)  1.9@0.00 0.08+ 0.00 0.00+0.00 0.00+0.00 28.910.04 0.00£0.00 0.00+0.00
10 Control (boiled) 0.520.00 0.00+0.00 0.00£0.00 0.00+0.00 25.5%0.04 0.00£0.00 0.09+0.00

Means of duplicate determination
Means with the same super script within each column are not significantly different (P<0.05)
Means without the same superscript within each column are significantly different (P<0.05)

Zinc was not detected in the control samples anblérsample processed with firewood. However, treentration
of zinc in the other samples varied from 0.02 7&3The samples processed with tyre had the higloestentration
of zinc (3.76 — 3.84) which was significantly high®<0.05) than the concentration of zinc in alest samples.
Nevertheless, the concentration of zinc in the dasnwas within the maximum permissible level of S0kg [12]
[13]. Boiling reduced the zinc concentration. Tigduction may be as a result of leaching of zita the water.

The control sample (processed through the traditiorethod of boiling in water and shaving) had adiem (Cd).

However, it was observed that singing increasecctimeentration of Cd in all the samples processi#d tyre and

firewood. The concentration of Cadium varied frof@0to 2.40mg/kg. It is important to note that to@centration

of Cadium exceeded the maximum permissible leve).05mg/kg. No Cadium was detected in a similarkwior

Nigeria except in samples that were picked randamthe market [8]. Cadium intake in relatively higmount can
over a long period be detrimental to human hedlfj. [Cadium may accumulate in the kidney and lased because
of its long biological half-life may lead to kidnelamage [15].

Lead was not detected in the samples processed twighfrom Ndoki abattoir and the control sampldeT
concentration of lead (0.09mg/kg) detected in thmple processed with tyre (Ogbor hill abattoir) wathin the
maximum permissible level [12] [13]. Samples preess with firewood (Ubakala abattoir) had the highes
concentration of lead (0.21 — 0.71) for boiled amdboiled samples respectively which was signifigahigher
than the concentration of lead in all other sampléss concentration of lead which varied from 0t810.71mg/kg
exceeded the maximum permissible level [16]. Howew®iling reduced the concentration of lead in thi
samples. High level of Lead in foods can cause lszaéphalopathy in adults [8]. Early symptoms ideldullness,
headache, muscular tremor, loss of memory and diafitions. This may develop into delirium convufsio
paralysis, coma and death (Kuneairal., 1985) [17]. Furthermore, exposure to toxic levef lead can also cause
insomnia, nausea, headache, constipation, weigl, lanemia, malfunctioning of the kidney and repatige
organs [18] [19]. The concentration of lead obtdiirethis week is lower than what was reported T8lis variation
may be as a result of slight difference in the pssing of the cowhides. The estimated provisiasiatable weekly
intake of Pb for a 60kg adult is 1500ug per bodighie
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Boiling reduced the concentration of Iron (Fe) Ihtae samples. The concentration of Fe measurdflisnstudy
varied from 25.59 — 68.65mg/kg which is lower themat was detected in fish (S.gahlaeus) [20]. Udedosample
processed with tyre (Ogbor hill abattoir) had thighkst level of Fe which was significantly highdram
concentration of Fe in every other sample.

No Chronium and Nickel was detected in all the dasp

Proximate Composition
The proximate compostion of the sample “ponmo”sdr@wn in table 4.2

The un-boiled sample prepared with tyre (from Ogdhitirabattoir) had the highest moisture conter@0®) which
was significantly higher #0.05) than all other samples. The control (boiledyl the least moisture content.
According to Adepojiet al., 2006, samples with high moisture content hawedbelf life because micro-organisms
thrive or grow more in food with high moisture cent [21]. High moisture content of some foods reduits
keeping quality and storage value [22]. Un-boilachple singed with tyre (Ogbor hill abattoir) hae thighest ash
content which was significantly €P.05) higher than the ash content of all other dasaprhere was significant
difference (R0.05) between un-boiled and boiled sample processtbdirewood (from Ubakala abattoir).

The sample prepared with tyre (boiled) from Ubakakeattoir had the least fat content and were sSiifly
(P<0.05) lower than the fat content of the rest ofghmples. The difference in the fat content magthéuted to
the source of heat and duration of signing of ie-bides.

There was significant difference {@.05) in the protein content of the samples. Thagin content of samples
from Ogbor hill abattoir (un-boiled), samples frowdoki abattoir (boiled and un-boiled) were sigrdfitly higher
than the protein content of all samples. The uhebldample from Ubakala had the lowest proteinexnt

The carbohydrate content of the samples variedfgigntly from 0.14 — 0.71%. The sample from Ubakéboiled)
had the least carbohydrate content and differeufgigntly (P<0.05) from the rest of the sample.

TABLE 4.2 MEAN VALUESFOR THE PROXIMATE COMPOSITION OF SAMPLES

S/IN SAMPLE ID Moisture Ash Fat Protein Carbohydrate uderoil

1 Ogbor hill (un-boiled) 20.0% 0.01 4.17+003 0.3%5+0.35 8.68+0.25 0.7+ 0.01 35.866+0.08

2 Ogbor hill (boiled) ~ 17.3% 0.09 2.11+0.14 0.21+0.01 8.12+0.03 0.6%+0.03 34.43+0.04

3 Ndoki (un-boiled) 12.780.13 0.15+0.07 0.5%+0.07 8.57+0.24 0.68+0.021 40.75 0.07

4 Ndoki (boiled) 12.830.18 0.1%+0.04 0.42+0.04 8.45+0.04 0.5%°+ 0.04 37.28%+ 0.04

5 Ubakala (un-boiled)  11.540.06 0.1%+0.04 05T+0.04 7.16+0.04 0.5%+0.04 40.01+4.24

6 Ubakala (boiled) 7.850.04 0.12+0.03  0.27+0.04 7.15+0.04 0.4%+ 0.06 36.81+ 0.06

7 Laboratory Sample 684 0.06 1.02£0.03 0.62+0.04 6.56+0.57 0.45+0.06 38.86°+ 0.04
(Un-boiled)

8 Laboratory Sample  3.360.04 0.1%2+0.03 0.31+0.04 6.13+0.04 0.1%4+ 0.04 36.9%9+ 0.06
(Boiled)

9 Control (un-boiled) ~ 4.25: 0.06 1.07+0.01 0.68+0.03 7.10+0.03 0.50+0.04 37.789+0.07

10 Control (boiled) 3.120.03 0.19+0.04 05%8+0.04 6.06+0.06 0.25+ 0.06 35.73 0.06

Means of duplicate determination
Means with the same super script within each column are not significantly different (P<0.05)
Means without the same superscript within each column are significantly different (P<0.05)

Sensory Evaluation
Results of the sensory evaluation of samples areistin table 4.3

The samples were used for the sensory evaluatioa.samples used were cow hide (ponmo) preparedtyvith
firewood and cowhide prepared using the traditionathod of boiling water and shaving (control).

There was no significant difference<@®05) in the texture of all the samples. The sgnsoores varied from 7.00 —
7.61 which means that all the samples were likederagely.
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TABLE 4.3 MEAN VALUE FOR THE SENSORY SCORES OF PONMO SAMPLES

SAMPLE Texture Taste Color Aroma Palatability Acceptability
Ponmo prepared with tyre 76P+069 752112 7.28+1.01 7.09+1.18 7.33£0.79 7.61 1.02
Ponmo prepared with firewood 783.35 7.5% 108 7.57+1.03 7.38+1.32 7.52+0.87 7.8% 0.91

Ponmo prepared with the traditional
method of boiling in water (control) 7391.26  6.47+0.07  6.52+ 1.63 6.47+1.12 6.61+1.24 7.231.14

Means of duplicate determination
Means with the same super script within each column are not significantly different (P<0.05)
Means without the same superscript within each column are significantly different (P<0.05)

No significant difference @.05) was observed in the taste of ponmo prepaitdtyve and firewood but differed
significant (<0.05) from the control. The sensory scores fortktinee samples were 7.52, 7.57 and 6.47 for ponmo
prepared with tyre, firewood and the control resipety. This means that ponmo prepared with firedi@md tyre
were moderately liked while the control was likddjtsly. The preference in taste may be due to faw that
consumers are conversant with the taste of poneyaped with firewood and tyre. It is also possibia the wood
and tyre may have deposited some aromatic compamtiee samples. The color of ponmo prepared \ighwvbod
was preferred to the colors of the rest of the daspt was scored 7.57von the hedonic scale wivia prepared
with tyre (7.28) and the control (6.52). The cadtliifference may be attributed to the material usethé singing of
the cowhides and the non-enzymatic browning betvieecarbohydrate and protein molecules of the ltiole.

At 5% level of confidence, the aroma of ponmo pregawith firewood differed significantly to the dool but there
was no significant difference exist between the danprepared with firewood and tyre. The sensonres are
7.09, 7.38 and 6.47 for cowhide prepared with tyirewood and the control respectively. This me#mt the
control was liked slightly while the ponmo prepareith tyre and firewood were like moderately. Tloisuld be
attributed to the fact that consumers and familidin palatability of ponmo prepared with tyre ame¥ood.

In general acceptability, there was no significdiffierence (R0.05) among the samples though the ponmo singed
with firewood was rated best (7.85). The sensoprex of the sample which ranged from 7.23 — 7.&&wshthat
they were moderately accepted.

The sensory test was conducted to evaluate thédéeeceptability (i.e. degree of likeness of itimthally prepare
sample over the singed cowhides. In general adodipteand texture, there was no significant difface (R0.05)
but the control differed from the singed cowhidedste, color, aroma and palatability.
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