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ABSTRACT
This research work presents the baste nutntional compositons of taditicnal Nigenan con Inde
(hpomo) after undrgoig vartous degrees ol treatments which include roasting and conk e
Results obtained from the nutritional anals<is of con hide indicate that cow hide coobed withom
rd
roasting contains 3.59% protein. 2H%0 ande fibve, 27.06%, hipidss 047%0 ash, 37 100
~carbohvdrate. 74.60% moisture, 08" o vitimin C and energy value of 3235 74 Keal Roasted con
hide contains 50.96% protein. 2.72% crude fibre, 18.37% hiprds, 0.89%6 ash, .20 carthohydrate,
2.59% moisture, 0.08% vitamin C and coergy value of 393550 Keal, The results showed
significant differences (except for vitamin ) between the nutntional compazitions of the two

forms of cow hide. It was concluded that the popular belief that “kpon:o™ has no food salue was

CITONCOLS.
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CHAPVER ONE

1.0 INTRODUCTION
1.1 Background to the Study
s .

As it is highly popular in the manufactiring of ditferent ormamental products used for the
decoration of homes and body beauts . animal hides need o undergo some fooms ot anabvses o
determine s sutability for utihization,

The history of animal hides processing in Afiica dates back as 153™ contny when
pastoralist and nomadic people seeking for simple means ul’clu»lhing themeelves and fummshine
their homes coneeived the idea of animal hides processing and dcx'vl\qnnvni (Munambe 109 1
Recent studies reveal that some anmimal hides have some chemical propertics which make them
suitable for many applications in tropical countrics. Different methods have boen developed 1or
the production and processing of anmmal hides. These mclude woasting the tnde after it has been
removed from carcass or the immersion ot the raw product in hot water foliowed by the removad
of the ;lmirs on the hide using sharp-blade knives and then spreading 1t under solar radiation 1o
reduce the moisture content of the hide.

In most parts of West Africa counties such as Nigeria, anunal hides are mainby used ton
the preparation ol wicals, the cow hides in particular, Other uses of antmad hides are i the
manufacturing of feather shoces, drums, bags, mats and harts.

The pmccsséd cow hide (kpomao). is a product made in Nigeria by the Hausas and Fulam
and consumed largely in the western and southern parts of the country. The cow hide (dpomon
product is merely scen by many consumers as an ingredient with fess of nuuitional importanee

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



conducted on cow de to ascertan the notnvonal properties of Nigeria taditonal procesaad

cow hide (kpomao).

1.2 Statement of the Problem

I'he use :-nl' Agricultural products mvelves the ceritical determination of the nannitonal
properties of the product. This is because processing. packaging and sterage of an agnculturad
product affect to varving dcgrccs‘lhc nuttitional qualities. Cow hide (Apomao) 1s a product
consumed locally 1o Nigeria. but the consumption of this product is usually carried out withom
the knowledge of the nutritional propeitics ol Apomo. Henee., lhis‘slud'\‘ was carried out o

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

1.3 7 Obhjecetive of the Study

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

1 Justifieation of the Study
The ultimate wim of Agricultural product consumption is to provide the human body the
neeessary nulrients it requires to {unction effectively. Hence, it is importaat o determine the

nutritional contents of cach product before consumption,

1.5 Scope of the Study
This study is limited to the determimation of the nutritional compositions of processed cow

hide (kpomao).



CHAPTERTWO

2.0 LITERATURE REVIEW

:.f\mln'npnl-vszisl believes that tmal hades provide an mmportant ~ource of clothine oo
prehistoric hm;n;m. Animal ndes were also frequently believed to beoueed tor sheler by
primordial pcople. NMany Amcerican Indians used antmal hides to build houses such as repees ind
wigwams. The artic Indians use these matenals for water proof clothes and kavaks as well as s
their htﬁlsc.\‘ (Rehiian, 2005y Annnal hides have abwavs been used as o status ssmbol tue and
was to demonstrate wealth by some American Indians.

The hides and skins are the basie maternals of Jeather. The outer covering of a <mall
anunal s reforred to as skin whereas those of a bigger animal as hide. Ahnmost ald the world
output of feather produced is fromecattle hides and call skins. Other bides and skins used el Lo
those of horse, pig. kangiavoo, deer. reptiles seal and walras, but they amount significantihy feveer
when compared with those of cattie (Rehman, 2005). The raw materials used by the Teathes
idustry originate largely as by-product of meat industry and livestock sccior, India has a larec
livestock populavon out of which 1t has 16”0 of the global cattle population. 39%4 of IHnH:nln-;\
and 8% of Goaws while Sheep population i< Iittle less, which stands at about 3% of the world
sheep stock (Discovery Channel Television, 2005),

The estimate for the vear 2000 shows that India ranks fiise i the world for its cattle and
buffaloes populiiions. sccond for its goats and fourth in sheep popuiation. Hides and <kins
produced in Africa largely amount 1o a host of socio-cconomie and cultural tactors, such as the

o

health of the animal and demands from 1t NMost of the skins e 907 and half of the hides

required by the Teather mdustry arnived from the slaughter houses (Muwan:be, 1994y However,

'



another big part of the hides recovered comes from falten anmimals India s anmally prodncine

YSoithion of cattle hades, PR lhon ol

00 mithion of goat shins. 20 million of <heep shine,
buttalo hides (Rehman, 2005y,

The availability of skins and hides 1< very less against the ever-increasing demand b the

,
lcather industries. A national wide survey conducted during 1986-87 by the Cential | eather
Institute of the madras points out that about 9 million hides and skins are lost due to non
availability of the recovery centres or the socio-cconomic reasons in the villages. Factualiy, there
is still the lack of market with basic damage: these altogether result in non-recovery of the hide
“and skins that are indeed a big cconomic loss.

The skin or hide is composed of about 60% of water. 35% of fibrous and non-fibrous
proteins and the rest are lipids. carbohydrates and minerals salt (Rehman, 2005). the health of
the skin or hide that solely marks the type ol teather produced depends on the animal, its aee,
sex, hieed, feeding habits, climate and care of the animals. But the variety of skins and the win
they are processad can produce leather as soft as fabric or as hard as a shoc sole. Cattle hides,
which are the major raw material for leather productions, range from being light weight and
supple to tough and strong.

Hides are processed for the production of tough and durable Icather used for sole of*choes.
machine belting. engine gaskets. and harnesses (Rehman, 2003). Calf skin is highter and finer
grained and is used for making fine feather suitable for such articles as shoe appers. Sheep skinis
soft and supple: it yiclds the tvpe ot feather suitable for gloves, jackets and otaer apparels.

Since ancient times. human beings used animal skins and learned to make then leather. The

process of using chemicals to turn skins into leather is called tanning. Tanaing is a process that

involves conversion of the participle matter. This is achicved by treating the skin with the



fqueOns extract o uees, plant matenals or with the solution of chronm (1) <alt

The Teather making s o combination ol senes of processes that stat from <hin recos ey o
curing, soaking and unhcarme, deckimme and hathime. o vepctabhde or meral tanomy
tubrication and dyveing and finally to finishine. Siace skins o Indes are aghly soecepnhb o,
biodegradation that normally begins to decompase within few hours of animals death: the curine
becomes highly important to cheek the deciy before transportation o tanners. The st step
starts with wet-salting or brine-cwing (faster curing of raw skins with boae), hair diving, o1
packing them with salt (sodium chloride). In wet-curing the skins are liberaliv salted and piled on
top of one another until they form a pack. which s then left for about a month o allow the salt to
thoroughty penctiate the skin.

Brine-curing is a much faster proceduie in which skins are phiced i farge sats tealled
raceway) combining a disinfectant and water saturated with salt (e brine). After abouwt I(\“hmw.\'
in the raceway, the skins are L"nmplclcl'\' penctiated by the salt. The cured shins are soaked for o
period of few hours to seven days in pure water to climinate salt. blood and ditt and 1o gam
moisture lost during the course of processing. Fhe flesh is then removed by imechanical seraping
(MTeshing) from the inner surface. The haits are removed through mmmersing the shin i the
solution of lime uhd sodium supplicd.

Declaiming the skin is done by soaking i a weak Snluli('m of H>SO;: acid. which reduces
the swelling caused by the lime. The enzymatic application by bathing treatment to the <kins
provides a smoother grain and renders the shins soft and flexible. The tannins {also called tannic
acid) occur in mary trees and are used as tanning agent that renders the skin immune to decay.
The tannins are catracted from the bark. wood. fruit and leaves ol many species of trees i

different parts of the world. The best sources include oak galls and hemlock bark and are the



major domestic sonrces of the tanning in Morth Americas Other somees include the wootb af ihe
guehracho tree of South Atrvicas and nnvrobala tront from India

’

Tannins are vellow-white to brown i colom and have a Gunt chimactensie udn\u. Fhe
colour depends on swhen itis exposed to Hightt the chemieal propertres that provide the basis ton
most uses of tannins. is it readily formation of precipitates with ;1|l'mmin. with gelatin and with
many alkaloid and metallic salts. The abihity of tannins o transform protein into insoluble
product resistant to decomposition leads to ther ases as tanning. the hides are cased inrocking
frames and consccutively suspended in o series of vats containing increasingly stronger timnin
solutions, called liquors. After several weeks, the hides are transterred to a "lay win™ section
(largest vats) consisting of stronger hiquots. FFach week, more tannin is added to the hquors. until
the hides absorb enough tannin to complete the process. The ast stages of the process may be

accelerated by application of warm higuors. Flexible-vegetable tanned leathers are used iw

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

2.1 S Fypesof Saimal Hides and Skins

in Nigenao there are many different types of antmal hides and shing, These include: cow
hid:. Horse ide. camel hide. Donkey hide. goat sking sheep shing antelep skine pig <himaned
kangaroo skin. Fach of these hides and skins selection and utthization is determined by thewr
physical and chemaical properties. In Nigeria. the cow, donkey and camel hides are the mow
dominant in utilization for the preparation of meal and ornamental appheations (Mohammed.

2008).

6



2.2 Principles +f Cow Hide Processing

The cow nde is one out of the many animal hides i Nigena predommantiv in v b
finds its applications i meal prepacation fer focal consumption. There are pwa basic primciples o
cow hide processing. They are:

a. Processing b_vi roasting

b. Processing with the ll\L of hot-water
Processing of cowhide by roasting involves compleie immersion of the taw I\idc into a elowme
flame and then followed by seraping of the roasted hide with the use of knives-blade. N ter this
roasting opcration. the hide 1s immersed in water where it is washed with detergent and sponge
[t 'is important to note that the use of detergent for the washing operation mav have neeative
elffects on the health of the consumer. It is therefore recommended that the use of detergents
Slmuid be discouraged and replaced with o more safer and efticient eleaning agrent such as b
solution or lime orange juice since most detergents contain some active ingredients such o
phosphate.

" Again the use of condenmed awtomobile tyres as sources of fuel for roasting cow hide shonld be
replaced with the safer fite wood. sinee tvres contain heavy chemical elements derived from
hydro-carbons which are also dangerous to human health.

On the other hand. the hot water method of cow hide processing appeared to be safer
the sense that it does not require the use of detergents for cleaning and mnstihg with tyres. ft
involves complete immersion ol the raw fude in hot water immediately it has been separated
from the carcass and then followed by slow removal of the hide haw with specialized Knives,
After this operation the hides are spread under the sun to aeduce the maisture content. The

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



2.3 Uses of Animal Hides

In general terme antmal hides are weed tor ditferent parposes and this may be determined
by the choiee of treuser. T Nigerias cow hides are used for the manufactunng of feather bae
shoes. hatss dinms, mats and horse weeps (Mohammed, 2008) Other usad inctnde production of
clull_lcs and cdible cow hide ckpomar In other parts of the world, cow hides and other animal
hides are uscd tor feather scats production, for interior decoration. machine belting, engine

caskets and harnesses. Al these uses could brmg about income gencration to hoost the connns’s

cconomy (Discovery Channel Television, 2005,

2.4 Technigues of Cutting Cow thdes (hpomo)

The cutting of cow hides (hpomo) s not stindindized. There aie msss variations in the
sizes and shapes which are detcrmined by the mdividual chotee of euntting After roasting
heating the cow hide in hot water. the individual hides are then cat into aniform shapes as nun

be prefersed by the market forees of the products,

N

.5 Mcthods ot Packaging and Storage of Cow Hides

Traditionally. the dricd cow hides (kpromo) are packaged in traditionai brown [\(l[‘:‘l\ ol
water proof material that can prevent moisture penetration  into e product  thpomon
(Mohammed, 20055, Generally there are other numerous materials used for the packaging of con
hides (Apomo). These include textiles. cellophanes, aluminum foil and vacuum pachaging
system. The dried product (Apomo? is stored tadittonally by hanging using won woven baskets

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

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



reanoleptic propertics of the product. These properties mchude taste ash content and water
sl stored cow hide can Tast up to a pertod of seven to ten years and st maintain s desiable
jrﬁpcrlics (Mohammed. 2008).

The cow hi‘dcs thkponmo) can also be <tored under a conttolled tomporature for example
cliigeration. but the cost of instaliation of this cquipment is expensive and difficult o maintaim
n developing countries hike Nigeria. Hence. the tradittional method of storage is usually pietened
Sy most producers of the product. 0 s impaortant to note that the cow hide is not uniformi
disttibuted all over the body of the animal. N survey operation carried out by the reseachae
,‘dm'ing this study. revealed that the neck revion of the animal is covered with hide of ek
dimension. this same situation was also discovered in the fegs and il of the animal where there
wias a hide-covering of tougher texture.

The cowhide (kpamo) prepared for fongtime storage are \lSll:l”} distnbuted to thew bl
place of consumption using traditional paperse textifes and polvthene materiais, The products aie

artanged i batches and tied up betore they are transported to thewr final piaces of utilization,

2.6 Animal Hides and Skins Diseases
There are many discases affecting animal hides and skins. but for the purpose of this
study. only the Lumpy-Skin Discase (1.SD) will be considered because of its cconomic

importancec.

2.6.1  Lumpy-Skin Discase

It is a viral discase of cattle caused by Capri-pox virus and s tvpically characterized



nodules or fimps on the skin of the intected annmad At cattle breeds in Nigena can beattecrsd
It is vsaally occws during wet season and autumn months, when thes e i abundance. The

discase occurs hroughout Africa.

2.0.2 Impurlﬂncc of Lumpy-Skin Disease

It is a noticcable discase. which micans the state veterinarian must be informed l‘r}c:m\v:
there are specific control schemes for this discase. Up to 453% of a herd can be infected and the
mortality rate may reach 10 (Thomas, 2002) The discase causes emaciation (loss of body
condition because of unwillingness to feed )y temporary or permanent joss of m.ilk production.
fowered or complore toss of fertility in bulls and cons, abortion as well as pernmanent damage 1
hides and skins.

There is toss in income because of decreased production (death, milh ed meat. abortion -
lowered breeding potential, and damage to valuable hides)y and the cosis of drugs o ticat sick

animals.

2.6.3 Animals Susceptible to the Disease

1. Cattle of all ages can be affected

2. Catde which are vaccinated annually are protected and cannot be infected agan
(rmmune).
3. Calves under six months of age are protected against the discase i their mothers were

vaceinated or had the discase previousty,

10



2.6.4  DMode of Infection

Biting flics such as tsetse Gy phn the most important role i spreading the s
futections increase during the wet season md antamn months when theee are more thes The
discase can also spread tnough the salivie of infected animals when they use the same drinking

trough and also through breast feeding from infected cow,

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

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

. The size ranges from 0.5 to S ¢m

2. They occur anvwhere on the sking including the nose. udder and valva i cons, the
scrotum in Falls as well in mouth (the gums). Legs become swollen and deselop sores
and Iymph nodes.

] N M . M

3. Pncumonia and coughing.

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

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

6. Infertile cow.

7. Mastitis-This lowers milk production.

8. Lachrvmation - Infection of the ¢ve or even blindness, fever. emaciation, salivation and

nodules alt 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 Jonghaited animals one should feel tor the noedules on the sk ot one can wet the b
so that the nodules could be seen more casily - A delinite dingnosis can onty be confinmed by o
velerinarian by taking samples of the shin to a Taboratory where they can identify the vivus othis
has to be done because there are other diseases whieh cause simihar signs< i eattle and theretime

require different methods of control and treatment) ¢ Fhomas, 2002).

2.6.7 DMisconception of Lumpy-Skin Disease with Others.
The following discases are usually mnisconceived with the ampy-Skin disease of SHy
(Thomas. 2002):
I Prendo-Liaepy-Skin discase
Demodiaosis (Dentodex)
3. Besnoitiosis

4. Oncocercariasis

-

S Insect bite allergies
6. Bovine virus diarrbea mucosal disease

Bovine malignant catarvhal fever (snotvickie),

2.0.8  Lumpy-Skin Disease Preventive Measures

There s no treatment for lumpy-skin disease. No specilic treatment (antibiotics, anti-
imflammatory drugs and vitamins infections) s usually directed at treating the Sccnn:i;n_\
budcriul infections, inflammation and fever. and mmproving the appetite of the animal,

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

one will not suffer any production or tinancial losses as a result of the it} efiects of the discase,



The attenuated Nettling strain vaceme 1+ preduct that contains awanensd Tumpa-Shin
disease (,‘ SH) virus, When this vaceme s adnestered the anmmal wall develop protecnr e ann
bodics (made by - hite blood cellsy. These ante bodies then resiat the actual viens thea s
transmitted or immune. Ammals that had the disease and recovered are immune and therelore do
not have to be vdaccinated (Thomas, 2002) Fov unpractical and almost impossible to contiol all
the flies il‘l a product that contains m insectictdes, make sure that the dipoincludes insecticides
effective against flics. Read and follow the instructions on the fabels of the preduct, fly vepelbans
"czm be spraved on cattle.

Fly control will not prevent all cattle from being infected by Lumpy-Skin discase F S,

the only way to ensure that all eattle ane protected is by vaceination alone (Fhomas, 2002),



CHAPTER THREE

MATERESES AND MIETHODS

Materials for Processing Cow Hide (Kpomao) Prodaction
a) Knives
b)) Fire woods
¢) Brush or sponge
d) Detergents
¢) Wood ashes
I Hooks
a)  Walter
) Bowl
1) Potash
N Petn dish
k) Owven
By Weighing balance (Citizen, sensitivity: 0.0 1 g )
m) Sclentum tablets
n) Sulphuric acid
0} . Soxhlet extractor
p) Digestion plate

-q) Digestion tlask



3.2 Method, Analysis and Storage of Cow ilide (Kpomao)
2.2.1  Experimental Procedure

Samples of cowhide (hpomod both roasted & cooked were collected from a produca
immediately after nroduction: samples were cut into smaller picces using o stenhized scisaors
Two tablets ol:‘-sclcnium (digestive agent) were added to the samples. sulphuric acid was alco
added and the samples were subjected to o range of laboratory anals sis and result obtained
AOAC Official method of analysis was used for the determination of mostute content. ach

content. lipid content. and crude fibwe,

3.2.2 Crude Protein

The amount of crude protein contained in cowhide (Apomor can be obtained by
multiplying the nitrogen content of the animal by 625, the factor 6.25 owces its ongin 1o the
(\S‘SHIH:[‘“UH that all anmmmal protein contains 16" mittogen and that all nitroger ina feed is present
as protein. Although these assumptions are not entitely valid, the protein contained in animol
tissue may vary in terms ol nitrogen content from 13 1824 in many cases. a factor other then
6.25 would be more valid,

The accepted standard method tor the determmation of nittogen i any sample involhves
complete digestion of sample in hot concentrated acid, and in the prescace of an appropriate
citalyst. The catalyst is to convert all nitrogen in the nitrogenous materials in the <ample et
ammonium ton. Upon the addition of alkali to the digest ammoma is released which may then
cither be distilled out of the sample and determined by simple acid - base tination or the
ammonia can react with an appropriate reagent such as phenol and sodium hypoghlorite. 1o give

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

_.
]



The Kjeldahl digestion is usually performed by heating the sample with FLSOy contimnme
substances which promaote oxidant of organic matier by increasing the botling point of the acud
(K> SOy or NaSO¢) and se or cu which increase the state of oxidant of orgranic matter. Thewe
reagents heredis referred to as a digrestion cataly St

It is needs ary o digest the sample for cortain period until vou obtain @ clear solution 1o

ensure accurate results.

3.2.3 Crude fibre

Crude fibre was ongimally thought to be indigestible position of any main food. It
i« known however that fibie consists of cellulose which can be digected to a considerable estent
by both ruminants and non ruminants. The interest i fibre e food has increased. based on the

noticed number of serious ilnesses associated with diet Tow i fibie

3.2.4  Lipid Content
Fats are mixtures of various ghvecricide of faty acids, which are soluble in certam
organic solvents. Fxtraction s carried out with soxhlet appmatus wath cther or petioleum cthe

Direct extraction vi.es the proportion of free tat but gives no clue to the particalar fatty acids,

3.2.5 Ash Content
The ash of biological materials is analvtical tevm for the inorganic residue that remains
4
alter the organic matter has burnt off.  The ash is not usually the same as the inorganic matter

present in the original material since there may be losses due to the volatilization or chemical

interaction between the constituents.
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The impedtance of the ash content o that a1t gives an adea of the amount of minerad
clements present and the content o areante matter v the somple Phe oreanie matter account
(o (|u:\'nlil:ni\'c constitients of proteins hipnd o fat carhohvdrate, plus nuctes acid Sample nch
in organic matter can be preheated on the ame or hot plate.

»
3.2.6 Carbohydsiate Content

Fhis is group of compounds that contans the clements of carbon, hvdrogen and oxveen
- being present in the same proportions as in water. Carbohyvdiates are feund in tood cither a-
sugar or as starches and glycogen.  These matenials are long straight or branched chin of 1he
many sugar molecules joined together.  The chemical natie of supius deternmines then
propetties. functions in living tissues and how starches are formed and broken down. The s
includes the monosaccharide. disaccharides and polvsaccharides.  The only polysacchanides of
major nutritional importance are starches and glycogen because they can be digested e the

homan aut. Glucose is the kevstone of metabolisnn in both plants and antinal.

3.2.7  Muoisture content

The determination of moisture content is one of the most important and widely used
measurements in sumples that absorb and retaim water. Chemical analysis are normally made on
dry matter basis. moisture content determination took very simple in cnnc":'pt. but in practice the
accurate determination is complicated by number of factors which vary considerably from one
sample to another.

Among the factors arce 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



sample and its messarement by loss of werpht o the amount of water soparated e or viouem
oven drving at 70-50% are considered to herehiable methods prosvided that there is no chennent

decemposition of the sample and water as the only volanle constituent remon

3.2.8 Vitamins
Vitamins are organic substances o compound needed in many feods and essontial 1o
hicalth and growth of plants and antmals. Water soluble vitamins are those soluble i water and

arc heat labile they iclude vitimin ¢ vitamin A\ Gretinol )



4.0

4.1

Table 4.1: Mcan Proximate Composition ot Cooked and Roasted Cowhide (Kpomo)

CHAPTER FOUR

RESULTS AND DISCUSSION

Results

CS/No  Parameter (%) Cooked Cow Hide  Roasted Cow IHide (p-value)
I Crude Protein 34391813 509632922 0.001*
2. Crude Fibre 24140.010 2.72+40.044 0.000*
3. Lipids 27.06:1.934 18.37-+1.348 0.003*
3 Ash 07500006 0.89+0.023 0.000*
S, Carbohydrate S7.46:2.409 8.20+1.244 0.000*
0. Moistare 74.60 22157 2594149 0.000*
7. Energy (Keal) S28.74-23.789 3935.50+15.865 0.001*
8. Vitamin C 0.08+.0.900 0.08+0.000

e Significantly different at 5% fevel of signiticance (P-2 0.05)

P- Value is Iess than or equal to .05

4.2 Discussion of Results
Table 4.1 shows the mean proximate composition of cooked and roasted cowhide (kponio,.
The official method of the Associauon Official Analvtical chemist (AOAC) was used to
determine moisture content (MC). ash content, crude fibre and crude protein.,
A onc-way ANOVA revealed that there were significant differences for moisture content of
cooked and roasted cow hide (kpomo). (P < 0.035).
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 - Table 4.1 above shows that the
significant difference tor the available ash content in cowhide (kpomoj. The roasted version of
cowhide shows the ability to mamtain a stable ash content of the product. hence. the value
obtained could be atributed to the organoleptic properties of cowhide. Therefore, it can be seen
that the rcsuh; obtained for ash content for both roasted and cooked cowhide shows that ash
content is signiticandy higher in roasted cowhide than the cooked cowhide (kpomo).

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

The analysis conducted for cowhide (dpomoy for crude protein shows that the product
contained a higher amount of protem. The high value tor protein is because the hide contains
collagen, which is a fibrous protein that makes up hide. The collagen is the main prowein
constituent in the hide: 1t is made up of amine acids such as lysine. praline. hvdroxylysine and
hydroxproline (plummer. 1978). It 15 true that Apemo 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 cowhidethan the cooked cowhide (kpomo).
These differences could be attributed to the fact that protein is very scnsitive to temperature as

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

20



cooked cowhide. the raw product was heated inwater to a temperature ol appioxumately 1o«
for two howrs. while the roasted conwhide was also beated inowater o o temperatine of

approximately 100°C for two hours thuty minutes: this heating operation mav have an eftect ol
temperature increase which leads to o decrease in the available protein content of the conbed
cowhide (/\'/m/zu“)% Rehman (2005) shows the cffects of lcmpcmlurc' on the suttability of animal
hides i relation to tts mineral composition. 1t is therefore recommended that to maintain the
protein content of cowhide. a method which employs a lower temperature such as the roasted
method should be adopted tor the preparation of cowhide (kpomao),

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

According to the results shown in the tables there is signthicant difference of carhohyvdiete
for both the cooked and roasted cowhide thpoma) These results demonstiate that ingh
temperature docs not atfect the available content of canbohydiate tor cookea conhide, but does
in the case of voasted cowhide. Carbohydrate content is Tow compare to the protein coment
because carbohvdrate serves as energy to the body.

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

Result for vitamin C shows no significant difference as the values remains constant and
‘LC'““'"C]," low, These results indicate the low content of vitamin C available in cowhide. cither

roasted or cooked



CHAPTER FIVE

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

in Nigetia where the socio-economic development of the countiy e still at the <o
pace, most famiiies find it difficult to put a complete meal with all e necessilies for
good health tog=ther. Having caitied out this study, it can 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 industiy It is

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

5.2 Recommendation

1.7 Due to inherent problem of using automobile tyres which poses serious health
hazard arising from its parent matenal ftom hydrocarbon, it is tharetore recommended
that firewood should be employed in the roasting operation of the proauct (Kpomo)

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

3. It is alse recommended that better processing facilities sheuld be installed to

ensure continuty in the production and storage of the product. cowhidea (Kpomo)

D
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APPENDIX
AOAC official method of analysis. Association of official analytical chemist (A.A Ibitoye, iOOS)

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

Ed

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

W; - W; X 100
W; - W,

%Ash= Wz -W3X100
W, - W,

% Lipid = sz—-Ww; x100
21- Wi

‘Where: W, = weight of container (Petri dish)
W, = weight of container plus weight of sample

W3 = weight of sample after

Crude fibre was determined by using the formula below:

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

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

% Nitrogen=Mx T x Nx V, x 100

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

protein.
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