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ABSTRACT
This rescarch work presents the basic nutiitional compositions of taditienal Nigenan con hde
thpomao) after undargoimg vartous degrees of treatments which include roasting and coohinge.
Results obtained from the nutritional anals < of con hide idicate that cow hide cooled withon
Stoasting contains 59 protem, 2 Grade fibres 27.060% dipidss 0470 ach 3T 1t
carhohvdrate. 7:4.60% maisture. 0.08%0 vitimnn C and enerpy value of 32574 keal, Roasted con
de contains 50.96% protem. 2.72% crude fibre, T837% lipids. 0.89%6 ash. 8 26" canhobydiate.
2.59% moisture. 0.08% vitanun C and cncigy value of 39550 keal, The results showed
sighificant differences (except tor vitimim ) between the nutritional compositions of the thwo

forms of cow hide. It was concluded that the popular belie! that “kponra™ has no food vatue was

CITORCONUS, ¢
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CHAPTER ONE

1.0 INTRODUCTTION
t.1 Backgrouud fo the Study
b4 .

As it is highly populin in the manufacturing of ditferent ormamental products used for the
decoration of homes and body beauty. animal hides need to undergo some torms of nn:\lb\\"c\ Lo
determine its suitability for utilization,

The history of animal hides processing in Afvica dates back as 13™ centiny when
pastoralist and nomadic people secking for simple means of clothing themselves and funishing
their homes coneeived the idea of animal hides processing and development (Muwambe 1991
Recent studies reveal that some animal hides have some chemical propertics which make them
suitable for many applications in tropical countries. Ditterent n;clhnds have been dey L‘lt»;ml for
the production and processing of sl hides. These include l’i)z\s!il\g the hide after it has been
removed from carcass or the immersion of the raw product in hot water followed by the remaond
of the hairs on the hide using sharp-blade knives and then spreading it under solar radiation to
reduce the moisture content of the hide.

“In most parts of West Africa counties such as Nigeria, animal hides are mainly used toy
the preparation of meals. the cow hides in particular. Other uses of animal hides are in the
muaufacturing of feather shoes. drums, bags, mats and harts.

The proccsséd cow hide (kpomo). 1s a product made in Nigenia by the Hausas and Fulam
and consumed largely in the western and southern parts of the country. The cow hide (Aponio
product is merely scen by many consumers as an ingredient with fess of nutritional impotance

when compared with fish and meat in the meal This study presents the findings of the analyses



conducted on cow hide to ascertaimn the notanonal properties o Migeria tadinonal pros e

cow hide (Apoman.

1.2 Statement of the Problem

Ly ’ .~ . - . .

Ihe use of Agricultural products imvolves the enitical determination of the nutiitionad
propertics of the product. This is because processing, packaging and sterage of an agricnlunal
product aflect to varying degrees the nutritional gualitics. Cosw hide (Apomo) i< a product
consumed locally 1o Nigeria. but the consumption of this product is usually carricd out withom
the knowledge of the nutritional propertics ot kpomo. Hence. this study was carried out 1o

determine the nutritional compositions of a traditional Nigerian cow hide (kponio).

1.3 Objective of the Study

To determine the nutritional compositions of processed cow hide (Apamao),

1.4 Justification of the Study -
The ultimate aim of” Agricultural product consumption is to provide the human body the
neeessary nutrients it requires to function cffectively. Heneeo it is important o determine the

nutritional contents of each product before consumption.

1.5 Scope of the Study
This study is limited to the determination of the nutritional compositions of processed con

hide (kponto). ' ‘

tJ



CHAPTERTWO

2.0 LITERATURE REVIEWW

Anthropoloaist believes that ammal hides provide an impoirtant wouree of clothme foe

s

prehistoric: human. Amimal hides were also frequently believed o be veed for shefter by
primordial people. Many American Indians used animal hides to build houses such as repees and
wigwanms. The avtic Indians use these materiale for water proof clothes and kavaks as well as tion
their houses (Rehian. 2005). Animal Tudes have always been used as o status ssmbol furand
was to demonstrate wealth by some Amencan Indians.

The hides and skins are the basic materials of leather. The outer covering of a amall
animal 15 referred to as skin \\'hcwz\s those of a bigger animal as hide. Almost all the world
~output of feather produced is from cattle hides and call’ skins. Other hides and skins used inchi e
those ot horse, pig. kangaroo, deer. vepnite, seal and walrus, but they amount sigimificantiy fewer
when compared with those of cattle (Rehman, 2005). The raw malerials nsed by the leather
industry originate largely as by-product of meat industry and livestock scceior. India has o faee
livestock populavon out of which it has 16" of the global cattle population. 39% of Buffalocs
and 18% of Goaw while Sheep population i< Little Tess. which stands at al:aut 3% of the world
sheep stock (Discovery Channel Television. 2005).

The estimate for the year 2000 shows that India ranks first in the world for its cattle and
buffaloes populiiions. sccond for its goats and fourth in sheep population. Hides and <kins
produced in Africa largely amount to a host of socio-cconomic and cultural factors. such as the

Y

health of the animal and demands from it. Most of the skins i.c. 9075 and hall of the hides

required by the leather industry arrived from the slaughter houses (Muwanibe, 1994). However.



another big part of the hides recovered comes from fallen animalss Indiis s anmadly prodacine

90 mithon of goat shins. 30 million of <heep shins 25 milhion of cattde hides, 18 million of

buftalo hides (Rehman. 2005).

The availability of skins and hides is very Jess against the ever-increasing demand by the

>

feather mdustries. A national wide survey conducted during 1986-87 by the Central 1 eathen
Institute ol the madras poimnts out that about 9 million hides and skins are lost due o non
“availability of the recovery centres or the socio-cconomic reasons in the villages. Factually, there
is still the Tack of market with basic damage: these altogether result in non-reeovery of the hide
and skins that are indeed a big cconomic loss,

The skin or hide is compased of about 60% of water. 33% of fibrous and non-tibrous
proteins and the rest are lipids, carbohvdrates and minerals satt (Rehman. 2005). The health of
the skin or hide that solely marks the tvpe ot leather produced depends on the animal. i1 zee,
sex, breed feeding habitss climate and care of the animals, But the varicty of skins and the win
they are processed can produce leather as <oft as falwic or as hard as a shoce sole. Cattle hides,
which are the major raw material for leather productions. range from being fight weieht and
supple to tough and strong. ‘

Hides are processed for the production of tough and durable leather used tor sole of choes,
machine belting. engine gaskets. and harnesses (Rehiman, 2005 Calf skin is Tighter and finer
grained and is used for making fine feather suitable for such articles as shoe uppers. Sheep shin s
soft and suppic: it yields the tyvpe of feather suitable for gloves, jackets and other nppmpls.

Since ancient times, human beings used animal skins and learned to et them feather, The
process of using chemiicals to turn skins into leather is called tanming. Tanninyp is a pn‘w;:\'s that

involves conversion of the participle matter. This is achieved by ucating the skin with the



aqueous extract virees. plant materials or with the solution of chiromium (1 salt

The leather making is a combination of series of processes that sttt from <hinreconen o
curing. soakimg and unheanng, dechumme and bathing. o veectable or mineal tmmine
habrication and dyeing and finally to furshing. Since skine or ndes are highly sosceptible o
biodegradation that normally begins to decompose within few howrs of animal's death: the curing
becomes highly mmportant to cheek the decay before transportation to tannery. The s aep
starts with wet-salting or brinc-curing (faster curing of raw skins with brine), hair diving. o
packing them with salt (sodinm chloride). Inwet-coring the N‘:’il\s‘ arc iberativ salted and pried on
top of one another until they form a pack. swhich is then left for about a maonth to allow the ~aht o
thoroughly penctiaic the sk,

Brinc-curtng 1s a much faster procedure mowhich skins are placed 10 free ats realled
racewav) combining a disinfectant and water sotwmated with salt (e brone)y. Adter about 1o hovs
i the raceway, the skins are completely penctiated by the salt, The cured shins are soaked tor o
period of few hows to seven days in pure water to climinate salt. blood and dint and o eain
moisture lost during the course of processing. The flesh is then removed by imechanical scrapinge
(MTeshing) trom the mner surface. The hans are removed through immersing the skin. m the
solution of Time u.nd sodivm supplicd.

Declaiming the skin is done by soaking m a weak solution of H>SO; acid. which reduces
the swelling caused by the limes The enzvimatic application by bathing treatiment (o the shins
provides a smoother grain and renders the skins soft and flexible. The tannins {also called wanme
acid) (.)c«:ur i mary trees and are used as tanning agent that renders the skin immune o decay
The tannins are extracted from the bark, wood. fruit and Jeaves of many species ol trees in

difterent parts of the world. The best sources include oak galls and hemleck bark and we the



+

major domestic sources of the tannmg m Morth Amencas Other sowrces include the wood of the

quebracho tree of South Afvicasand mveobado toait froms India

Tannins e vellowawhite 1o brown o colom and have a Gont chamctenstic mlnlm [ he
colour depends on when itis exposed to hights the chenmieal properties that provide the basi o
most uses of tannins. is it readily formation of precipitates with albuming with gelatin and with
many alkaloid and metatlic salts. The ability ol tamnins to transforim protein into insoluble
product resistant to decomposition leads to their uses as tanning. the Indes are cased in rocking
frames and consecutively suspended i o series of vats containing increasingly stronger tannin
solutions. called liquors. After several weeks. the hides are transterred to a "lay way™ section
(argest vats) consisting of stronger liquors. FFach week. more tannin is added to the hguors unnl
the hides absorb enough tannin to complete the process. The last stages n{"lhc process man be
accelerated by application of warm liquors. Flexible-vegetable lum\cd‘l':z!hcrx are used i

belting, luggage. upholstery. or harnesses, as well as shoe soles (Rehman, 2093).

2.1 Types of Aaimal Hides and Skins

In Nigeria, there are many different types of animal hides and skins. Phese include: con
hide. l;lursc hide. camel hide, Donkey hide. goat skin. sheep shin. antelep: skine pig skin and
kangaroo skin. Each of thesc hides and skins selection and utilization is determined by their
ph;siczll and chenical properties. In Nigeria, the cow. donkey and camel hides are the mos
dominant in utilization for the preparation of meal and omamental appheations (Mohammed.

2008).

6



2.2 Principles of Cow Hide Processing

The cow hide 1s one out of the mnns mimal hides i Nieena predommantiy i e I
finds its applications i meal prepacation for local consomption. Fhere are two basic principles of
cow hide processing. They are:
a. Processing h_\'ﬁ roasting
b. Processing with the use ol hot-water
Processing of cowhide by roasting involves complete immersion of the raw hide into a glowine
flame and then followed by scraping of the voasted hide with the use of knives-blade, Afier thas
roasting operation. the hide is immersed in water where it is washed with dclcrgcnl and sponge.
It is important to note that the use of detergent for the washing operation mav have neeative
effects on the health of the consumer. 1t is thercfore recommended that the use ot detergents
should be discouraged and veplaced with a more safer and cfticient eleaning agent such asx bringe
solution or hime orange jutee since most detergents contain some active ingredients such o
phu.;:;ahnlc.
Again the use of coademned automaobile tyres as sources of fuel for roasting cow hide shonld he
repiaced with the safer fire wood. since tyres contain heavy chemical eleinents derived fiom
~hydro-carbons which are also dangerous to human health,
On the other hand. the hot water method of cow hide processing appeared 1o be <afer in
~the sense that it does not require the use ot detergents for cleaning and roasting with tyres. |t
involves complete immersion of the raw hide i hot water immediately it has been separated
from the carcass and then followed by slow removal of the hide hair witiv specialized knives,
After this operation the hides are spread under the sun to reduce the moisture content. The

essence of this is to avoid any microbiological spoilage during storage.



2.2 Uses of Animal Hides

In general termy antmial hides are used tor ditterent parposes and thisnay be determimed
by the chaice of tie user. n Nigeria. cow hides are used for the manutactusng of leather bages,
shoes. hats. drmms, mats and horse weeps (Mohammed, 2008) Other usad inctade production of
clothes and cdibile cow hide (kpomao). In other parts of the world, cow hides and other animal
l\i(.lcs arc usced for leather scats production. tor interior decoration. machine belting. envine

gaskets and harnesaes. All these uses could bring about income generation to boost the countiy ™

cconomy (Discovery Channel Television, 2005,

2.4 Techniques of Cutting Cow Hides (hApomo)

The cutting of cow hides (kpomo) is not standardized. There are maey varnations i the
sizes and shapes which are determined by the individual choice of cutting, After roasting o
heating the cow hide in hot water. the individual hides are then cut into uniform shapes as nun

be preferred by the market forces of the products.

2.5 Methods ot Packaging and Storage of Cow Hides

Traditionally. the dried cow hides (pomo) are packaged in traditional brown papers or
water proof material  that can prevent moistuie penetration ante the  product (i’pun:u)
(Mohammed, 2006). Generally there are other numerous materials used for the packaging ol cow
hides (Apomo). These include textiles. cellophanes. aluminum foil and vacuum packaging
svstem. The dried product (Apomoy is stored traditionatly by hanging using irton woven baskets,

bags and drums. Care must be taken o prevent the stored products under hanging condition from

touching the loor or any other material around that may have a negative impact on the



‘.nnnlg"]\lic properties of the product. These properties ichade tiste osh content and watep
A1 stored cow hide can Tast up to o period of <oven toten vears amed sl maimtain its desiable
opertics (Mohammed. 2008),

The cow hi.dvs (kpomoy can also be stored under a contiolled remporature tor example
:.li'igcmlinn. but the cost of installation of this cquipment is expensive and difficult to maintain
vdeveloping countries ike Nigerta. Hencee. the tadittonal method of storage is usualhy prefened
w most producers of the product, 1 is important to note that the cow hide is not uniformis
Jistributed all over the body of the animal. A survey operation catricd out by the researcher

during this study. revealed that the neck region of the animal is covered with hide ot thick
dimension. this same situation was also discovered in the fegs and tail of the animal where there
was a hide-covering of tougher textuse, |

The cowhide (kpomo) prepared for Jongtime storage are usually distributed o their tead

place of consumption using traditional papers, testiles and polvthene materiais. The products e

arvanged in batches and tied up betore they ore transported to their final piaces of utitization.

2.6 Animal Hides and Skins Discases
There are many discases affecting animal hides and skins. but for the purpose of this
study. only the Lumpy-Skin Discase (LSD) will be considered because of its economic

importance.

2.6.1  Lumpy-Skin Disease

It is o viral discase of cattle caused by Cupri-pox virus and is typically characterized

Y



nodules or Tumps on the shin ot the mtected mals Al eatthe breeds m Nigena can be atfeen |
I is usually occurs during wet season and antmmm monthss when Hies e in abundance The

discase occurs thronghout Afvica.

2.0.2 hnpnr(:{ncc of Lumpy-Skin Disease ‘

It is a noticeable discase. which mcans the state veterinarian must be int'mmcd‘l‘wcc:nm‘
there are specific control schemes for this discase. Up to 45% of a herd can be infected and the
mortality ratc may reach 10% (Thomas, 2002). The discase causes emactation (loss nl'lm\i)
condition because of unwillingness to feed): temporary or permanent loss of u;i|k production,
lowered or complete Toss of fertility in bulls and cows, abortion as well as penmanent damage 1o
hides and skins.

There is loss in income because of decreased production (death, milk and meat. abortion-.

lowered breeding potential. and damage to valuable hides) and the costs of drugs to treat sick

antmals.

2.6.3 Animals Susceptible to the Disease

1. Cattle of all ages can be affected

19

Catlle which are vaccinated annually are protected and cannot be infected again

(hmmune).

»

3. Calves under six months of age ate protected against the disease it their mothers were

vaccinated or had the discase previousty.

10



2.6.4  DNode of Infection

Biting flies such as fsetse 1y play the most important ole i spacading the vitos
Intections increase durmg the wet season and antumn months when there are more thies The

discase can also spread through the <aliva ot infected ammals when they use the same donbing

trough and also through breast feeding from anfected cow,

2.6.5  Symptoms of Lumpy-Skin Disease in Cattle
According to Thomas (2002). any one or more of the following are the symptoms of 1 SD

in cattle. Skin modules and uleers can vary from a few to hundreds.

The size ranges trom 0.3 1o 5 em

1

They occur anvwhere on the sking imcluding the nose. udder and vaiva in cone the
scrotum in Falls as well in mouth (the pums). Fegs become swollen and develop sores
and lvimph nodes.

50 Pncumonia and coughing.

4. Nasal discharge thick. watery to pussy fluid from the nose.

5. Infertile bulls-due to orchitis (infection of testes).

0. Infertile cow.

7. Mastitis-This lowers milk production.

S, Tachrymation - Infection of the eve or even blindness. fever. emaciation, salivation and

nodules all over the body.

2.6.6  Diagnosis of Lumpy-Skin Discase

A basic diagnosis can be made by the presence of the typical lesion on the skin and in the



mouth, In longhaired animals one should feel for the nodules on the skin o one can wet the hom
so that the nodules could be seen more casilv A delinite diagnosis can only be contirmed by o
veterinarian by taking samples of the shin to o laboratory where thes coan idcx.uil"_\' the vinns (s
has to be done becanse there are other diseases which cavse similar signs in cattle and therelore

require different methods of control and treatmenty (Thomas, 2002y,

2.6.7  Dlisconception of Lumpy-Skin Discase with Others,
The following discases are usually misconecived with the Lumpy-Skin disease (1 SI)

(Thomas. 2002):

[ Psendo-Lumpy-Skin disease

2. Demodiaosis (Demodex)

3. Besaoitiosis

4. Oncocercariasis

3. Insecr bite alleryies

6. Bovine virus diarrhea’ mucosal disease

Bovine malignant catarrhal fever (snoisickie).

2.0.8  Lumpy-Skin Discase Preventive Mcasures

There 1s no treatment for lumpy-skin discasc. No specific treatment (antibiotics! anti-
inflammatory drugs and vitamins infections) is usually directed at freating the secondany
bacterial infections,  imflammation and fever. and impm\'i;lg the appetite of the z\jlif\|zll.

Prevention is the cheapest and the best method of control of the discase. It animals are protected.

one will not suffer uny production or financial losses as a result of the it} effects of the discase.



The attenuated Netthng stramn vaceine is a0 product that contams awanencd TompyShin
discase (1.SD) virus, When this vacame is admimstered the animal sall deves sp pmlcgli\ ¢oant
bodies (made by - hite blood cells) These antt bodies then resist the actual vions thar s
ransmitted or immune. Animals that had the discase and tecovered are immune and therelore do
not have to be vaceinated (Thomas, 2002 e unpractical and almost impossible to control all
the flics i a product that contains moinsectictdess make sure that the dip inchades imseancndes
effective apainst flies. Read and follow the instractions on the labels ot the product, v aepeliant<
‘can be spraved on cattle,

FIv control will not prevent all cattde from being infected by Fumpy-Skin discase (1 S,

the only way to ensure that all cattle are protected 15 by vacanation alone ((Thomas, 2002),



CHAPTEIRTHREL

2.0 MATERISES AND METHODS

Materials for Processing Cow Hide thpoma) Production
a) Knives”
by Fire woods
¢) Brush or sponge
d) Detergents
¢) Wood ashes
) Hooks
o) Walter
h) Bowl
1y Potash
1 Petidish
k) Oven
1) Weighing balance (Citizen. sensitivity: 0.01g)
m) Sclenium tablets
n) Sulphuric acid
0) Soxhlet extractor
p) Digestion plate

q) ‘ Digestion flask

14



3.2 Method, Analysis and Stovage of © ow Hide (Kpomo)
220 Experimental Procedure
Samples of cowhide ddpomor both roned & cookdéd were collecied Brom a prodice

immediately after production: samples were cut into smaller picees naimg o sterihized scissons,

&

Two tablets of selentum (digestive agent) were added 1o the samples. sulphuric acid was ajso
added and the samples were subjected to a 1ange of laboratory analvsis and result obtained.
AOAC Official mcthod of analvsis was used for the determination of maossture content, ash

content. lipid content. and crude fibie.

3.2.2  Crude Protein

The amount of crude protein contained v cowhide (kpomaoj. can be obtained b
multiplving the nitrogen content of the animal by 6.25, the factor ().35‘ owWes s ongin o the
assumption that all animal protein contains 16" nittogen and that all nitroger m a feed is present
as protein.  Although these assumptions are not entirely valid, the protein contained in animal
tissue.may vary in terms of nitrogen content from 13 - 18% inmany cases, a factor other than
6.25 would be more vahd.
The accepted standard method for the determination of nittogen i any sample involves
complete digestion of sample in hot cencentiated acid. and in the preseace of an appropriate
catalyst. The catalyst is to convert all nitrogen in the nitrogenous materials i the sample intoe
ammonium ion. Upon the addition of alkali to the digest ammonia is released which mas then
cither be distilled out of the sample and determined by simple acid - base tivation or the
ammonia can react with an appropriate reagent such as phenol and sodivm hypochlorite. to pine

a colored derivative which can be measured with colorimeter or spectrophotometer.



Ihe Kieldahl digestion is usually performed by heatme the cample sith THSOY contomme
! ! . ) :
substances which promote oxidant of oreame matter by increasing the boaling point of the acnd
(K> SOy or NaSO ) and seoor cu which imerease the state of oxadant of organic matter. The
reagents hereis referred to as a digestion catalva
IU1s needs ary to digest the sample for certimn period until you obtain a clear solution 1o

ensure accurate results.

3.2.3 Crudefibre

Crude fibre was originally thought to be indigestible positon of any main food. i
is known however that fibre consists of cellulose which can be digested to a considerable extent
by both ruminants and non ruminants. The interest in fibre in food has increased. based on the

noticed number of serious ilnesses assoctated with dict Tow in filwe.

3.2.4  Lipid Content
Fats are mixtures of varous ghveericide of fatty acids. which are soluble i certamn
organic solvents. Extraction is carried out with soxhlet apparatus with cther or petioleum ether

Divect extraction eroes the proportion of free fat but gives no clue to the particalar fatty acuds.

3.2.5 Ash Content

The ash of biological materials is analyvtical term for the inorganic vesidue that remains
after the organic matter has burnt oft. The ash 1s not usually the same as lhc‘ inorganic matter
present in the origmal material since there may be losses due to the volatitization or chemicenl

.

interaction between the constituents.
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The impestance of the ash content 1< that it pives an wdea of the mount of mineral
clements present and the content of oreanic matter i the <omple The orpanie matter ncconnt .
for quantitative constituents o proteimns lipad o fats canbohs diate, plas nuchewe acid Samiple nch

in orgimuice matter con be preheated on the oo o hot plate.

32,6 Carbohydiate Content

Fhis is group of compounds that contuns the clements of carhon, hvdrogen and osveen
being present in the same proportions as in vater, Cartbohvdrates are feund in food cither a1
sugar or as starches and glycogen. These matenials are long straipht or branched chava of the
many sugar molecules qomed together. The chenieal natwie of supgns detenmines thei
propertics. functions in living tissues and how starches are formed and broben down. The e
inchudes the monosaccharide., disacehmides and polysaccharides. The only polvsaccharides o
major nutritional importanee are stuches and glycogen beeause they can be digested in e

human gui. Glocose s the Kevstone of metabolism in both plants and anfinal,

A.2.7  Maisture content
The determmation of moistine content is one of the most impottant and widely vsed
measurements m samples that absorb and retam water. Chemical analvsis oo normally made on
dry miatter basis, moisture content determination took very simple i concept. but in practice the
accurate determination is complicated by number of factors which vany ‘.“.‘HSidCl'i\l“S' from one
sample to anothier,
Among the factors are the relative amounts of water available and the case with which

the moisture can be removed.  Nethods that are based upon the removal of water from the



sammple and its measurement by Toss of wereht o the ameount of sater coparted N o voonnm
oven drving at 70-a0"¢ ane considered to be reliable methods prosided shat thore i nochemneal

decomposition of the sample and water as the only volatile constituent remes

3.2.8 Vitamins
Vitamins are organic substances or compound needed in many feods and essentind 1o
health and growth of plants and antmals, Water soluble vitamins are those <oluble i water and

are heat labile they include vitamin ¢ vitamin A\ (retinol),



CHAPTERFOUR
4.0 RESULTS AND DISCUSSION
4.1 Results

_Table -L1: Mean Proximate Composition of Cooked and Roasted Cow hide (Kpomo)

'S/No  Parameter (%) Cooked Cow Hide  Roasted Cow Hide (b \alm)A -
| Crude Protein 343941813 $50.96:2.922 0.001*
2. Crude Fibic 24140010 2.72+0.044 0.000*
3. Lipids 27.06+1.934 18.37+1.348 0.003*
4 Ash 0.47:0.000 0.89+0.023 0.000*
5. Carbohydrate 374162409 8.26+1.244 (3.000*
0. Moisture 74.00 +2.157 2391149 0.000*
7. Encrgy (Keal) 525.74323.789 395.50+15.865 0.001*
8. Vitamin C 0.08+0.000 0.08+0.000

e Si gnm uul\ different at 5% level of swnmunu (P/ 0. 05)

P- Value is less than or equal to 0.05

4.2 Discussion of Results
Table 4.1 shows the mean proximate composition of cooked and roasted cowhide (kpomo).
The oificial method of the Association Official Analytical chemist (AOAC) was used to
dclcnﬁinc moisture content (MC), ash content, crude fibre and crude protein.
A one-way ANOVA revealed that there were significant difterences for moisture content of
cooked and roasted cow hide (Apomas. (P < 0.05).
Cooked cowhide is significantly higher in moisture content than roasted cow hide because it

contains water.
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The result obtained for ash content as indicated i Table 4.1 abow:- shows that the
significant difference tor the available ashi content in cowhide (Apomay. The roasted version of
cowhide shows the ability to mamtain o stable ash content of the product. hence. the value
obtained could be attributed to the organaleptic properties ot cowhide. Therefore., it can be seen
that the rcsuh; obtained for ash content for both roasted and cooked cowhide shows that ash
content is significantly higher in roasted cowhide than the cooked cowhide (Apomo).

According to Table 4.1, the results obtained for crude tibre shows no significant
difference for both roasted and cooked cowhide. These results can be attributed to the fact that
cowhide (kpomo) contain a considerable amount of fibre, this makes it more useful and palatable
in the preparation of meals. However. the crude fibre content of cowhi‘dc‘ can be preserved by
adopting the roasting method of cowhide preparation.

The analysis conducted for cowhide (kpomo) for crude protein shows that the product
co.maincd a higher amount of protein. The high value for protein is because the hide contains
collagen. which is a fibrous protein that makes up hide. The collagen is the main protein
constituent in the hide: it i1s made up of amino acids such as lysine, praline, hydroxylysine and
hydroxproline (plummer, 1978). It is truc that &pomo is made up of protein as shown in the
result. The hair which is not completely removed from the hide would have dissolved during
digestion and added to the main sample.

Thercfore. the protein content that could be absorbed may be minimal, indeed, collagen
content in the hide is the principal structural protein holding the hide together (Dr. Todorov.
2008). There is high protein content in the roasted cowhide than the cooked cowhide (kpomo).
These differences could be attributed to the fact that protein is very sensitive to lcmpérdture as

demonstrated in the film documentary on cow hide processing by discovery channel television in

’



cooked covwhide, the taw product was heated mowater to a temperatine of approxumatels oo ¢
for two hows. while the roasted cowhidde v also heated i water toa tomperature of
approximately 1007°CT for two howrs thinty minutes: this heating operation may have mn eliea of
temperature increase which feads to o decrense i the available protein content of the cooked
cowhide (k/mm«"}). Rehman (2005) shows the ceffects of temperature on the suitability of animal
hides in relation to its mineral composition. It is therefore recommended that to maintain the
protein content of cowhide. a method which employs a lower temjprerature such as the wasted
method should be adopted for the preparation of cowhide (Apomao).

The one-way ANOVA revealed that there were significant difterences for ipid content of
cooked and roasted cowhide (Apomo). The result shows that the cooked cowhide contained
significantly higher lipid content than the roasted cowhide (kpomo)

According to the results shown in the table. there s signmificant difference of carbohydiate
for both the cooked and roasted cowhide (kpomao). These results demonstrate that high
temperature does not affect the available content of carbohyvdrate for cooked cowhide. but does
in the case of roasted cowhide. Carbohydrate content is low compare o the protein content
because carbohydrate serves as energy to the body.

The result obtained for energy value shows that there were significant reduction in the
cnérg_v content ui the product, with the cooked cowhide having higher-ciergy value than the
roasted cowhide.

Result for vitamin C shows no significant difference as the values remains constant and
relatively low. These results indicate the low content of vitamin C available in cowhide. cithe

roasted or cooked



5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

i Nigetia where the socio-economic development of the countiy 1s still at the slow
pace, most famiies find it difficult to put a complete meal with all thw2 necessities for
good health tog=ther. Having canied out this study, it cén be concluded that cowhide
though not so endowed with nutritional values could still be used as a major component
part of the meal consumed by the populace and it application in the leather industry. it is

also of great economic important with its inumense benefit from foreign earning.

5.2 ~ Recommendation

1. Due to inherent problem of using automobile tyres which poses serious health
hazard arising from its parent maternial from hydrocarbon, it is tharetore recommended
that firewood should be employed in the roasting operation of the product kaomo)

2. It is recommended that in the preparation of cowhide (kpoiio) sait solution or
lime orange juice should be used for the washing of roasted cowhice. as this poses no
serious health hazard on the consumers as different from the use ci detergent.

3. It is also recommended that betler processing facilities sihould be installed to

ensure continuity in the production and storage of the producl, covtide (Kpomo).

|2
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APPENDIX
AOAC official method of analysis. Association of official analytical chemist (A.A Ibitoje, 2005)

was used to determine moisture content, ash content and lipid content.

Ed

% Moisture = Loss in weight X 100 .
“Weight of sample before drying

W, - W3 X 100
W2 - W|
% Ash= W; - W3 X 100
W, - W,
% Lipid = W; - W; x100
W, - W,
Where: W, = weight of container (Petri dish)

W, = weight of container plus weight of sample

W; = weight of sample after

Crude fibre was determined by using the formula below:

% Crude fibre = W, -W; X 100
Wi

Where : W, = weight of sample used
W, = wieght of crucible plus sample -
Carbohydrate = % Soluble carbohydrate =100 — ( % Ash + protein + fibre + lipid)
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Energy Content (kcal) = (4 x protein) + (9 x lipid) + (4 x carbohydrate)
Where 4 and 9 are constant factor

% Nitrogen=M x T x N x V; x 100

w V2
Where M =m61arity of Hcl acid used
T =titre Value
N = Nitrogen Value (0.014)
V1 = Volume of digest = 100 mls
| V2 = Volume of digest used = 10 mls
Nitrogen value obtained, multiply by the factor of meat and fish  (6.25), that gives percentage

protein.
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