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J)LI>I(YIIO,\ 

a Ibchl'I(l1 S I k!:-,-I t.': ill J\!:-,-ricliitultli ;llltl I~i\ 1Il'<;( 11II n', I· "~ttll'L'III1!' 

To 111\ llllck". i\ II'. ( )hi Ik~,t11~, &. 1 ;11c' ~1tL'l" ;11.'\; ( )11' t'lllai1l1 III! thl' !-,ll';lt lillancial '''1'1'''' I I, \ 

my !1ll1thn i\IIS, ,hl\' ,krl'miah for hl'l 1'I;l'l'I'" \\(lld, (If'l'Ill'IlIll:II.!l'Illl'tll alld :l<hicl..' ,,"il'll \\l'!l' . . . . 

thl' Sllllln'S of 111(lti\'alioll ill actllali/ill!! t11~' ;,it11 (II "cil1!:-,- a ~Iadllatc, 



A( 'h:N()\\'I,EI>(;Ei\lENTS 

I ilchn()\\kd~l' till' t\llIlit!lllY (jpd fill his f;lithrtdlll''''' to\\;lIds tll\ lifl' :lIHI IiI!' ~I\ 1f1~ 111~,' lit,,' 

strl'ngth, \\iSt/Olll :lIld slll:tCl' tOl'l11h;lII-.- nil this 1'lllin:1 \\orh 

I alsp :tCKIH)\\kd!-;1. Illy SUpLT\ ispr. 1)1 (l, ('llIIk \\ U '(1) his t1IHkl ';\;llldi,It!. patiellce alld t.;!Iid;llll'\' 

tlJlIlUglHlllt the j)l'Ii(1d 01" this rcse:lrch \\(llk, ,\\s(. til ;111 Illy Il'l'ttITers tll:lt 11:1\\..' il\(:lIk;lkd .... ,!llld 

knowledgc and 11\(\I,t/ \';tllIcs inlllL' Ihlt 1u1:!illlllt Ill) aL':,dcl1lic pursuit ill tili..; ~rl.';11 ill<;(ilulillll 

I IllllSt sillccrely thallk Illy I k:td or I kl';11 tllll'll\. I Jr, (i\ 1I~;) /, 1>, ()SIIIHk f(n 1,,-1 1Il(1ll1el" ;Hh ill', 

encouragemcllt and Ile\\' inlll)\'atioll ill the I )cpar tlll\.'1l1. I :t/S{1 Ihall" 111\ !:tther ill tltl' I (lId III 

persoll of Dr N. ;\ Oycdulll for hi" ""I'I'1l1 t spil itu:!lIy. llJatCIl;tlh a III I till:tllci<llh III Ik' 

;lclliC\CIllCllt 01"111)' acadl'llIic 1'1IIslIih 

I {lCkrH)\\kdgc \\itlt great IHlIlUlIIrll: 11I1I11l111\ ",11'; .Illy .Icll.'lIliah ()kCld;c, \\11(\ Ila<; ;11\\;1:', k· 

cousill. I );I\,id L'I(l\\II, Fli.itlh. l:hl'lC, 1'\';11.'1.' .k'l'llli;lil alldl illlo!hy ShL'dl:lck !I.r tlleir SII 1'1'" I I. 

I ;dso \\ ish tll CXPICSS Illy hcarlrclt gl:tlitlldc to all pnsons who ha\c bcv;) kind III 1l1L'. 11l~I, 

Christopher ,\gumadu. Illy uncles alld aUllls. i\ II'. Obi Ib;mc. Eli!!!'. tjl:'! 'phn~ ()"l1Jl1. I ;1 1,.­

Shedrack OIl)'CIIl;!;iO. ~lrs. Dum and !'.lrs C (lilah, 

I \"ish til aCkllO\\"kdgc all Illy coursc llI;lk~; t(l) tltl'ir SllPPl1Jt and II.':lp Illlc1t1;':!! my "tud): I \'.j,,1J 

you whatc\'Cr }llU \\ish Yollrsch·cs. laslly to Illy gO(1d friends. Victoria. Irm\;":.:nl. Nk""i. 1'1.'1 ... ,(. 

;\111aka allli Dr. (~lrs.) .Inulllc: may (,(ld 11k,;" ~'(lU :,,1. 

\. 



\ HI..; I H\(" \' 

IZesults ohtained I"IllIll the null ition;!1 :111:11:, ,ie; pICII\\ IIide indiCII!: Ilnl tCI\\ hide (IIPL·:.! \\ jlllc'''! 
~ 

~.5l)C)O IllOistmc, O.()X% \il:\mill (' :llld L'Il~'II!~ \':Ilul.' of J95.50 LC1\. .\ he results :-.IIII\\\:d 

significant dilferenccs (except ItH' \'italllill (') hetwl'cil lhc llutriti(lllal C()l1ljicl.·;:tiollS III' thl.' 1\\1\ 

erroneous. 
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("11:\1' n:H ONE 

1.0 I NTROIH 1('1'1 ON 

1.1 Badi.gnlllll,llo till' Study 

As il is highly pnpubr ill lhe 1l\:Il1UI;ICllllill!! ur ditkll'1l1 olll:lI111'ntal f'llldlll'b lI'.;,:d till I",' 

dccnratitll1 or hOl11es (lnd hody hl':Il1l~. :lIlilll;ti hid\.'s 1l\.'L'd III ulldeq!11 SI1Ill\.' k. "I" (II ;111:lh .... \."- t" 

determinc its sliitahilil\' r(lr lIlili/.ali(1ll. 

paslor:tliq alld llol11adic pcople see~illg \tlr Silllpk Illl'allS (11' Chllhilll:! II1CI11"\.'!\·l.'s ;lIld hlllli'.;llitl~ 

their l1\ltlles l'lllll'L'i\Td IhL' idea Ill' allimal hides \', (\cL's~;il\t-! and dC\t'!UPIllL'ill (~hl\\ ;\111"\.'.'\ ql) 11 

I\ccellt sllldic:; 1l'\'L'al lhal Sllllle "ninJaI hilks lIa\ c o.;(IIllC chcmical \,rlll'crti\.'~ \\ hiL·lt II1;\kl.' 111'_'11\ 

suilable for many ,'pplicatiolls in IrllpiCitl Cllll11lries. Dillclclll methods h:I\l: h~'l'n lk'\l'lp!,\.'d I,,· 

Ihl' ptudUClioll alld t'lOccssin)! or animal hidl's. ·1 hesl' illcilide IO<l"lillg Ihe lilt\.: ann il Ita" bL'\.'\1 

rClilo\cd rrlltll CItT;JSS or thc illlnl('ISilll\ \If lh\.' law pIoducl in hOI \\aln rnll(l\\cd h: Ihl' !L'1ll1l\;l1 

or the hairs Oil thl' hidc using sl~atp-hlad(' klli\·cs :ll1d Iltl'lI spn:adillg II ulldel SPIaI I aLii:lIiPIl I" 

reduce the 1l10isllllC l'\)I1lL'nt Ill' thl' hidL'. 

111 most parl ~ ur \Vesl Ali·ic<I ctllliltics slIdl as Nigeria, tlllilllal hides a:\.' ll1ail1l~ lH'd 1;1) 

the pleparali(lll ul Illcals, the CO\\· hides in particular. (Hher lIses or <tniIl1:1i itidl'S arl' in 111,_' 

m<ItHl("<lctlllillg. ur leather shues. drUlllo.;. h:l1!s. Illals and harts. 

The processcd cow hide (kl](J/l/o), is a pwduct made ill Nigcrin by the Ilausas and Fulani 

anti conslIllled largely in the wcstertl (Illd southern parts of lhc l:lllllllt y. Ille CO\\ hide (~/'1I11I(l1 

pwd\\cl is IllCtl'ly Sl'l'1l by many CllnSllllll'rS as :\Il in)!ledil'llt with kss or IHllritional illll'llII:llIlT 

when compared \\·itll fish alld Illc.ll in tltl' l11eal. This study prcsents tlte linding.s Ill' thl' <In;lI: s\.'" 



CO\\ hide (lil)(IJI1I1) 

t ,2 Slalt'lIIt'lIl of tht' "nlhlt'llI 

rhe usc or ;\!!ricultlllal pwt!ut'ls ill\('.hl..'~; thc nitil';ll detellllil1,ltiol1 (II Ihe 111111 ili"l1,d 

properties or the product. This is !It.'callst.' plllles~illg, packaging and stprd!!e "I' all ;l~lilldllll;d 

product arICet to \ <tryillg dep.rees Ihe Illllrili(1I1:11 qllalities, ('ow hide ("I]tllI/o) is a I""dllll 

u)J1sul1led locally il. Nigeria. hut thl' CtlllSllll1plioll (1,. Illis ploduct is lIsually canied (llll \\ ilh(l1J1 

the kllo\\ ledge or the nutritiollal pwpel tics (lr h!'rlII/O, Ilence. this study was carried PilI II' 

determille the 1I1ItritiPIlai ClllI1p(lsitiollS (Ira ll;ldiliolwl Ni!,!eri:lII cow hide (k/ '(/1/1(11. 

1.J Ohjedi\'{' of thl' Study 

T(\ deterlllille the Ill:tritiollal COl1lJ'!1siliPlh (1'-I)J(ll"l'ssed cow hide (hl'fIIl1(1), 

',tA .Justil1t'atioll of thl' Study 

The ultim:llc ;111ll or /\!!ricuJtural (lrCldlll"l CllllSUlllptipll IS to prp\idl..' the hUJllan hlllh tlH.' 

lIecessary nutriellts it requires III I\lIlcti(lll clll:eti\·cly. llence. it IS iIl1Ih)ll:lil! in dctl'llllil1C thl' 

nutritiol1al contellts nreaeIJ product heforc COIISlllllptiol1. 

1.5 Scope of thl ~;tlldy 

This stud\' is limited to the dl.'lellllinatillll (II' the Illltritionall'('llljltlsiti('I:.:;; (If pn'n'sscd eo\\ 

hide (Ii/JOllltl), 

.) 



(II.\\'I F1{" \\'0 

2.0 LlTEHATl'IH: HF\,IE\\" 

primordial pcople, i\lany /\Illcricall Illdi:IIIS ll<;\..·d :tllil11,l1 hide~ to huild IHlU<;\..'~'; such:\-; /(1" ('\ 111<1 

\\as to dCIl\UIl~;tlatc wealth I,y soml' ;\1l1l"1ic;lll l11tii:lll<; 

whell l'UIllP:II\:d \\'jtl! those or cattk (l{cll111:tIl. 2()05). 'I hc raw materiab used h~ til!." k:llk, 

<IIHI IX% 01 <j(ll\I:, \\hile Sheep P111'1lhti('11 i'~ little less. \\\)ich stand~:1t :~II'l1t :,!l;, lIt'the \\111101 

shecp stock (Discu\'cry Channcl Tele\'isioll. ,1()()5). 

The l'slillldte for thc year :W()() ~;h(\\\ s 11);11 India r,\Ilks Iii st, ill Ihe \\('Ild li'r its l'allk :111.1 

bulhllucs PllplIL.;inl1s, scc(llld rllr its !-!ll:l1S and Illlllth ill sheep l)(lpui;ltiun, Ilides ,Ind SkIll, 

pwdul'cd ill Alii,.'.! largely lInllHlllt l(l :t Illlst (lr s(1ciO-eCoIHHllic alltl cultlllal fartors. slIl·b :1'-. th~' 

11l'alth or the animal and demands 1'111111 it. i\lost or the skins i,e, ()L"~;, and half of Ih\..' hidl"; 

required by tilL' leather industry all iH'd rtom the slaughter hOUSL'S (:--lu\\,all::1c. \ (N,I) 11(l\\L'\ \..'1, 



hulblll hides (Rchll1<lll. :~()I)-;), 

I hl' ;1\,:lil;ll1ilil\' (It' :-;killS and hilks i'; \\'1\ k';s ;ll';liIlSI Iltl' l·\l·l-illllC;I';illl.': d\.·1I1;llld \1\ Ill,' 

leather illdllslril's, ;\ l1atillll:1l wide S\l1'\' C.\ ,'\IIl,hlcted dlllin!! 19!\(l-X7 h~ the ('l'IIII:11 1I, .. "lh\·1 

Institute or the Illadras points out that :lhllllt I) millioll hide:s and skins ~lit: hlst dlll..· ttl Ihlll 

<l\,ailability ofthc recovery centres lll' the: slIcin-cclllllllllie n.:aSlllls ill the \'ilb!}.es, J-'aL'lu;dl:. tllt'll' 

is still the lack of market with basic dam<lt!e: these altogether result III 1H111-Iee:n\'l'1\ (If till..' hid" 

and skins that at": indeeJ ~I big economic luss, 

The skill or hide is composed or ahuut (lOn,o or water. ,~)I~~ {II' libnlus alld 1l1l1l-lihll'lh 

proteins and the rest are lipids. carhohydrates ,\Ill! minerals salt (Rehman. lO(l)). I he health (II 

the skill or hide that solely 111mb the tYlll' III leather produced depends lHI thl' anilllai. ih ::'!l', 

se:-;. hreed. Il:cdillt! hahits. e1illlntc :lIld call' lit' the allimals. But the \'ariety or skins and Ih,' \";1:­

they arc proeessld can ploLillce Icathl.'l' as s(lli as I~\bric or as hard as a shoe soil-. Catlk hides. 

\\'hich are the major raw material for Ieathcr pmduction~. range from hcing light wcight alld 

supple to tough and stnH}!:!. 

Hides arc processed 1(.\1' the producti~lll llf tough and durable Icathcl lISt'd fur sple 1I1'· .. .;I1Pl·<.;. 

machine belting. engine gaskets. and hartlcsses (Rehman. 2005). (,-'all' ;;kin is lighter allt! liIH.'1 

grained alld is lIsed for lllakill!! line leathcr suitahle for such ;uticlcs as shoc uppers. Shecp sJ...ill is 

soft and supple: it yields the type or leather suitable for glo\'es. jackets alld (1lnCr app;uc\s. 

~illCc anciellltil1ll's. hUlIlan beillt.!s used ;lIli\llal skins and learned 1(' 111:lkL' thL'1Il leather. I hl' 

process of lIsillt'. chemicals tll tllm skins illtn Icil!hcr is called tanlling. T~!lmillg is a JlII1L'CS~ t":11 

ill\,o\\'Cs convcrsion (If the p;lIti~'iplc lllattl'l. This is achic\'Cd by tlca!ing the skin \\ ith thl..' 

4 



lubrieatillil ;111\1 d~L'jll!! alld lillalh It I lillj',lljll!~ ,-,jlll'L' ... Lill"; "I hidc..; ;IIL' hll!h\~ ',I",n'I",I,I, I" 

biot\egrat\ati(llllhat nOllll;tlly hegin..; III dl'l'(IIllll(l";C \\ilhin kw hours PI' ;lIljllla!'s Lk;lIh: Ih~' ,'\"i,,~ 

beL'llllIL'S highly imporl;lIl1 III cht,.'e\.. tilL' dl'C\\ hl'lillc t1all~;pllltalioll Itl lalllh'l~, Ihl' lil~1 -'1:..'\' 

starts \\ith \\'c\-~al(illg. In hrilH:-ctlljll~! (1:\'-,\\.'1 elllillg. 01 raw skills wilh h:i!ll').'hail dl:ill~, tIl 

packing. thcm with salt (sodiul1lchhnidl'), In \\ c\-nll in!:! the skills arc libclaliy s:1ltl'd alld l'ibl"l1 

top 01' (lnc ,mother until they 1'01'111 n pack. \\ hieh is thell kit Ill, ahout a lllonth II) :llh,\\ 111,'" 'all It' 

Ihoroughly pellL'llalc thc skin, 

Brinc-cmillg is a 1l1uch I:\sle, pnlcct!ulC ill \\hidl skills ale plaL''..'d in I;II!:!~' ·.al .... lc:db.1 

raccway) comhilling a disinfl:etallt alld wall'l salill alL'd wilh SHit (i.e h';Ilt'). t\i'tcr abllllt I (I htll'h 

in the raceway. 11.,' skins an: completely 1'l'IlL'II;lll'd hy the salt. '1 hL~ nlrL'd skins an,' <;pa"\.'t! lill :, 

periud of rc\\' hn\ll'S to Sl'\'en days ill pUll' \\ :\tn to eliminate salt. bloLlt\ :tnd dill alld Ip l-!aill 

moisturc lost during the course 01' prlll'essilll-!, I he Ilesh is then rl'llHI\'cd hy mcchanical ~rt~ll'ill~ 

(flcshing) I'wm tile inllcr surl~\cc.1 ht: hailS all' remO\'Cd through imlllersing the s~in ill 11K­

solution or limc ;\l1d sodiulll supplicd. 

Declaiming the skin is dOllc by snaking in a \\cak solutiOIl or II~sn: acitL \\hich Il'duc\.',; 

the s\\elling C,HISl'd by thc lillle. The elllYll1:1lic application by b:Hhillg treatmcnt Itl thl' ,~ill' 

providcs a sllloother grain ami renders the sk illS soft and flexible. The (;lI1nins (also c<1lled lallllie 

acid) occur in 111,II'Y trees and arc ust:d as talllling agent that Icnders the skin iml11ullc tll dcc;):, 

The tanllins me v: ... tracted fi(llll the hark. \\'oPt!. fruit :lnd ka\'cs or 111;H1Y ::peeil's Ill' Irl'L'<; ill 

different parts or the world. The bcst sources include o<1k galls and hCl11llV..:k bark and arc the 



coluur tkpl'llds (Ill "hell il is exposl'd Itl li)'ht. I"t: \'hvlllic:d PI(ll'l'ltIC" t":11 1'1(1\ idt' till' I':hi" 1", 

l110st lISCS or t;\'1111i11S, is it readily rlllillalinll (II' prcl'ipil<ltcs with al"tlllli!!. \\it:, gC\;\lill ;lt1d \\ illl 

l\lallY alkaloid ,11",~ IlIl'tallic salts, I hc ;Ibili!: or tallllins tl) trallsl(lllll Plllkill illin il1~"IIII'h: 

prllliucl resislanl III dCClllllpositiull k;ltls t(l tlll'ir u:,cs as talllli1lg. the hides ;lIe cased ill IIllkill~' 

frallles :111d (,(lllscclIti\'ely sllspelldcd ill a ';l'l it'" Ill' \ :11:; containi1lg increasingly SIWllgL'1 1;11111111 

snlution::. called liquors, Alicr se\'cl<d \\.:d,s, the hilks ,lit' tlllllsll'rled to ;1 "by \\;I~" "('ctilll) 

(largest \',It~,) c()nsisting llr StlllllgCI lil\t\()I", hll'h week. 1IIllle 1<lllllin i;.; added to the lil\\I(\I", t1IlIJl 

thc bilks absllJ'b l'IIllUgh tan11in to Cl l11ll'ktl' tilL' 1'\(Il'l'SS, I hL' last sta~~':s ('I the pl(ll~'S" 1Il;1~ b,o' 

accc\n;ltcd hy applicatioll or Wal1l1 liqllol s, \-'Ic:\ ihk'\q!dabk talllled j'_'athers all' U"l'{\ : " 

bL'lting. lugl!;lge, upholstery. or hllrllesscs. as wclI tIS sh()c sok,,,; (l~chl1l;IIl, 20':):'), 

2.t 'Typc'; of ,\i1illlalllidcs and Shins 

ill Nigcl i;l. there arc Illany dilll:IL'1l1 I: P\.':'; or "njlllal hidcs and :.:kiw:, ! Itt'St' illclu,k e,''''. 

hiLL:. II00sc hide. l'al11c1 hide. DOllkey hide, ~~();It ~;kill. shel'\l skill. tllltek-p skill, I'ig -.I,ill ;111,,1 

kallgl1l(lll skill. F:IL'h PI' these hides :lI1d -"killS sckctillll alld utilizatio!\ is determincd b~ Ilh,'i, 

physical :ll1d chclliical ploperties, III Ni!!l'1 i:1. Ihe CP\\', dllllkey illld (,;1I11c\ hides ale the 1111'--1 

domin:mt ill utiliiatiull Itlr the prep;\I;1tiplI Ill' Illcal ;lI1d lllJ):1l1ll'ntal applicalion,: (1\1(111:1I11111l'1I, 

200X ), 
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2.2 I'rilll'ipks'f ('0\\ Ilidl' I'ron'""ill~! 

CIl\\, hide pIOCl'S<;ill~. Thl'~ arc: 

a. Processi/lg I)~: rtl~lstillg 

h. Procl'ssillg \\ilh Ihe u<;e (lr hoI-waIn 

Processillg or C()\\'hide hy loasting ill\(ll\ l'S c(llllpkil' illlll1CISill1l (II' Ih~ la\\ hide illtp a L'!I'\\ il1~: 

Ilame alld thell r(lll(l\\cd hy scrapill!! (If tilt' 1t';I'~ll.'d hidc with the usc (ll klli\l's-hlalk .\11<'1 thi. 

roasting opcratioll. the hide is illllllClSl.'d ill \\;nn \\lll.'ll' it is \',ashell \\ilh (klergelll ;llld SI'(1Il~L' 

II is illlp(lrl;l1lt 1(1 Il'lll' Ilwl Ihe lISC (llliL-1l'1 ~l'lll fil(' Ihe \\;J<;hillg (IIK'I;lli(11) fI1:1\ 11;1\ l' 11'.'L';lli\~' 

erfeds Ull Ille health or the COnSlIllll'l. It IS thercro(e (ecolllmended that the lI~e (.1 dCll'r~(,:llt .. 

shuuld hc discolll<1l'cd alld rcplaced \\ illl ;1 1l1l1lC saft.:r ,IIHI cflicicnt Ck~lIlill~! :leelll sud I :1 .... blill.' 

Again the use uf cl.nltlcllllled aul\.lll\ohilc Iylcs :IS suurces 01 ruel r(lr Hla..;till!! Cll\\" hidc "h. 'III..! h~' 

rcplaced wilh Ille s;!ll'r lill' wood. since 1:01l's c('ntaiJl hC:1\ y chemical Ck:llCllls lkli\L'd 111'111 

hydro-carhons \\"hich arc alst) dallgerous 10 Inllll;lIl hcalth. 

011 the olher hand. Ihe hot walCl lIlelhod or co\\" hide processing appeared l(l he s;lkr III 

the seils\.' thaI it does !lol requIre the tlSI.' or dCICI gents fur cleanillg :llld r(lasting \\ itl! t\ 11.',. It 

ill\'olws complete imll1ersion or the 1:.1\\' ~lidl' in hut waler illllllcdiatcJy it has hcell sel'~lIatL'lI 

Ji01J) the c;lI\.:ass alld thell I(lllo\\cd [1\' slll\\ ICIIW\';JI (If thl' hide hair witll spcciali/cd "lIi\ L''';. 

Aftcr Ihis opnatill;l the hides arc splI:ad UlJdl'!' the slIn to ,reduce the IIHlistllle C(llJtCIlI. I hl' 

essence {l\"l.his is t,. :woid :lIly microbiological sppil;Jgc during storage. 
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2.~ list,S of Allilllaillidl's 

clolhes ;lI1d edihk Ul\\' hide (keo/JlII! III tlthl'l p:lIh Id the \\\Irld. CO\\ hid':-, ami pfilel ;lIlilll:d 

hides ale lIsed I'llI' k;ltller se:lts pwdlll'linll. 1111 illlel illl' decorati(lil. lllaeh!I1-: hellill~. l'Il~IIl',' 

gaskets and lwrne",<s, ;\11 these lISCS c\luld III jl1~~ ah(llit illC(lIl\(' gL'lleratil'1i t(l ),o(lsl thl' (111111'1 \'. 

lA Tl'l'illliqlll'S of( 'IIttillg ('0\\ Ilidn (/\1'(11110) 

I he cuttin!,! (\1' l'O\\ hides (hl'(l/ll/') is !lilt <;\:tIllLl1di/cd, TheIL' ,Ill..' nUl;, \ali:lIillll" III tl1\: 

Ill';llillt-: the \'(1\\' hide ill hili \\;111.'1'. 11ll' illdi\ idl::tl hides :111..' then cui illlCl ~I!ljr(lml Sh:'I'L'S ;h 111:1\ 

.., -
-.~ 1\ 1 etllllds of l'ac.:I{:tging :tnd Storagl' of ( '0\\ 11 ides 

lradiliPllally, the dried C(1\\' hides (/.)'i!/I/IJ) :111.' p:lckag.cd ill tradil:~IlI;ll h/lI\\11 1':'I'l'I" "I 

\\aler proll!' material Ihal Gill ple\ elll Illuistlile pCllellali()1I illlt) dlc producl {'~/'tll/I{)l 

. 
~i\I(lhalll!lled, ~~O();;I' (;ellerall~' there me otitn 1l1l1IlCIOU:, matcrials used till the p~ld;agillg III l'P\\ 

hides (A/,l()11/o) , 'I ~It'se includc textiles, cellophalles. ;llulllilllllll foil alld yaculilll pal'ka~ill~ 

llLlgs alld drUlll~. ('arc must be taKL'1l ttl PIC\'Cllt thl' qOlcd plodllcts under kll1ging ctllHlitill!l 1'111111 

touching the 110m or any other 11 Itltl'ri,,: around til;\t m;}'; han:: a negall'd;' impaL't (~n Ih\..' 



II 'pert ies (t\ tllhalllllled. =unx l. 

'j hc Cll\\' III~lcs (Ii/'()II/o) rail alsll hl' <,lllll'd 1I111kl ;\ elllltl·,dk-l I,'illl''..I:\!lill' 1(11 l";ll11l,k 
; 

di'jgcration, hut the cost or installati(ll\ or Ihi<, l'qui!'1\1cnt is l',pcll~i\c illlli difficult tll III:li1\I;\i1\ 

dimcnsit111. this S;1111l' sitllatitl!l \\as also discl)\ t'lcd ill till' legs and tail (11 Ihl' anilllal \\lll'I\.' tk'1\.' 

\\as a hidc-co\'l'!iil~ oft()lIgilcr te~turc. 

;m;mgcd ill hiltclH'S and til'd up before they ;It l' 11;1I1';Pll\ tl'd to their lillal piacl's or lItili/ali(ll1 

2.6 Animal II ides amI Skins Dis(,:tsl'S 

Theil' arc many diseases affecting. ;lI1il11al hides and sl--in~. bu\ for the purpose III Ihi~ 

study. only the I,ulllpy-Skin Disease (LSI») \\ill hc cpnsidL'll'd h..:c,'1t1sl' of its Cl'lIllllllli\.' 

importance, 

2.6.1 l,ulllpy-Sldn Disl,:ts(' 

It is a "iral disease of cattle callsL'd In ('{//1I'ipox "illiS alld is typically c1wlaell'l ill'll b\ 



Ilodules or IlIIlll'S Pll the sLin (If the i"(t'l'!cd :111111 1,d !\II l':l!tk hrl'cd..; ill ~~i~l'l i:t call h: ;tllt"I':'.! 

It is lIs\l;tlly PCClilS tl\llill~ \\l'I Sl'a'l'll :ll1d ;1l1tl11l1l1 Ill!llllh" \\hCIl Ili,'s ;11" i'1 abullt!;lIltC 111·: 

di:;caSl' p,'ulrs tlllllllgll(llt! i\rric:I, 

2.6.2 Importance of Lllmpy-Sldn J)j<;l':lSl' 

II is a IHlticcahlc disc:ISl\ \\hill! Illl';II'" lhe slall' n:tcrillariall IllllS1 I'e illlilllllcd "':1..:111": 

lhere arc specific contlOl Sc!ICIllL'S 1\11' tltis disL'asc, lip t(l .J:"!;, 01':1 hClll C;llI he ill1l:clcd and I hI.' 

morlality talc lllay reach 10";, (lhplll;lS. 2(1()_~), I Ill' disease callses elll:tciatillll (l(1s" III b.,d:­

conditioll bceause of un\\illillgncss III ked l: tl'lll\111I;IlY (lr perm,ll1ellt Ill"'~ Ill' milk I'IPthll.ljll!1. 

l(l\\l'l'ed or l'(ltllpkll' luss PI' Il'rtilit\, ill hull<; ;llld l'(l\\<;, a\1(lftion :1" \\vll :1- I 'LTIll:IIlCII I d:lIll;I!!L' 1.\ 

animab, 

2.h.J Animals Suscl'ptihle to (he l>iSt':lSl' 

I, Cattle of all ages call be affected 

C<tltle \\l!:,,:h arc \'accillated <lntltl:dh' arc prplcclcd alld r:ltltlui be infected a~alll 

(itlll1ltllll'I, 

3, t'ahTs IInder SI:\ Illonths or agl' all' pI(ltcrkd :lgainst thc disL',Is!~ if their Illllthel": \\C'It' 

\';!l'Cillall'd (11' h:ld the disease pI C\ inllsly, 
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2'(,.4 I\lotil' of I II fectiOJ1 

I\ilillt~ tlil"; '>lll'lt :I" hl'he th 1,1:1\ till' 111(1',1 illll'lli t:lIlt l(lk ill "J"'Tl'adim' till' ,," illl' 

IlltlTlillllS illl'lC;ISe Iltll ill!! thl' \\l'l ',l':\';illl ;lIld ;\llt\1I1111 111l1lltlr" \\ 11t'1l Ihe'll' :!I'.' 111(\1': !lit', I h,.· 

disl';tSe call als(I ~;plead tlllllllgh the s;lii\:lil! illll'l'll'd :1I1im:lis \\hl'll thn U"l' the samc dli"Lill~~ 

trough and also through breast fecdillg rill II I illfected Cll\\'. 

2.h.5 SYlIlptOIllS of LUlJlpy-Sldn Disl':lSl' in (':lttll' 

Accordillg tt. Thonws (2002). allY OIlC (l( morc of the following arC' thl' -"YlllpllllllS lit' I SI) 

in cattle. Skin Illodules lIlId ulcers can \'ary frPIll a fe\\' tll hundreds. 

I. The size r:lllgcs from O,S to 5 CIlI 

2. The\' pccur al1\'wherc on thc skill, illl'ludillg Ihc JHISC. udder and \ IIh';I ill CP\\", tht' 

ScrotUIll (II I itlls as wcll III mllulh (lilt: !;lII11S). I.egs hcclIlllc s\\ldlen and til" cl(lp '''I':'' 

and lymph nodcs, 

. 3. Il llClIlllOnia and coughing. 

4. Nasal discharge thick. \yater)' to pussy Illlid from the nose. 

~, Infertile bulls-duc 10 orchitis (illfectioll urtcstcs). 

G. Infertile co\\'. 

7. i\'l11stitis-This lowers milk production. 

S. Lachrymation - Infection or thc cye til' c\'cn blindness. fevcr. emaciation. sali\alioll and 

nodules alllJ\'cr the bod\', 

2.6.6 Diagnosis of LUlllpy-Sldn Disease 

/\ basic diagnosis can he made by the presence or the typkal IC'sinll (In the skin lind ill the 
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IllPutil, Inloll[.!h;lilcd ;lI1illl:lb UIIC Sh(lllld kt'l Inl thc IIl'dlllc'; (III till' ~,Lill III Illll' CIII I\l" th,: h II! 

SO that tlte lloduiL-s l'(lldd he S\,'CIl !ll(lll' c;lsil:- :\ dclillilL' di;,!!IHIsic, L';111 1111':- h' \.'lIl1lilllll'.j ": ,I 

\'Ctl'l'illarian by \;Iking salllples (II' tlt\" sl-ill til ;) 1:t1'<lI;lt(lIY \\ItCll' Ihc: Cl!1 idl'l1liry the \ illl' IIhi" 

has to he donc hecause Ihne ;lIe \lthl'l disl':"'l'S \\ hil'h C:IIlSC ,illlilar sigll'; ill callie ;Illd thl'!l'I"ll' 

lequire dirfcrel1t Illcthuds lll' Clllltl'lli ;lIld tll.';IIII)('l1t) ( I hlllllas.:2()O,2). 

2.6.7 l\tiSl'olll'cp(ioll of I,tlmpy-Sldn Dj"ca,l' "ilh (Hhns. 

(Tlllllllas. 2()().~): 

I, !',I('/Ic!II·llill:/).I'.,\kil/ di,I('U,I(' 

1 /)I'I//rJdiUO,\f,1 (! )e11111 e/ex) 

'\ II/It'd hil(' ill/ergi!'s 

0, nUI'illt' I'il'/I'\ di(/rrlll'u' III1/ewcr! c!i\('(/\(' 

!JoI'il/!' /llcIligl/Cil/f CUltll'I'/rillfc'l'('/' (.ll/lI/li!'kf('), 

2.(,)) Lumpy-Skin Discase Prc\'cnth'c i\JeaslIn's 

TheIl' is lI(1 treatment 1'01' IUlllpy-skill disease. No sl'ccilie trc;it!l!Cnt (alltihilllics. ;IlHi· 

inflal1lmatory drugs and \'italllins infectiol1s) IS lIsually directed at tre;q;i1g the seL'(llHbl \ 

ba..:terial ill/Cctions. inflammation a lit I rcn,\,. alld illlpw\'ing IIH~ fll'pelitt; of the al1imal. 

Prevelltion is the cheapest 11nJ the best lIlethod llr c(ll1tml of the disease. If .lllill1als all' plPlL'ctcd. 

Olll' \\'illl1ot sum.'r dll)' production or lil1allciallosses tiS a result (lrthc ill dkets (lfthe di~e;ISl', 
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'I he :Ittellll<lted Nettling stlaill \ :llTIII',' j: :1 1"",ltld tltat clllllailh :1\\:lt,~l,,:d 111 1111'" '-LIIl 

disl'aSl' (I SI)) \11 11'< \\'ItCll tltis \ :It'CIIl~' j" :,dlll:lli,Il'Ini Iht' :1I1illl:tI \\ ill til" ellll' l'IPklli"" :11)11 

h()di~s (lll:llk In ',hill' hl(llld cclb) Illl',l' :1111 i hlldil'" tltl'n I c·;j',1 I ill' :!ctu:d \ il If~ Ihll i. 

not baH' to he y;iccillat .... d ( I hlllllas. ~ll().?). It i~; UilIlI<lclil'al alld allllPo;t illlp(\ssibk t(l l'IlIlII,,1 :"1 

the flies ill a ploduct Ihal cOlllains in illsectilides. 1ll:lkl' sUle that Ihe dip includes ino;eLlicilk ... 

ctTecti\'l~ against !lies, Read and rollo\\ the illSlltlctioilS (In the lahels ortilc I'!('duet. fh IL'I't'll:l1lh 

(all be sprayed 011 (attie, 

Fly conlrol \yill not PIC\'(:lIt all Clltlle 1'1(1111 bcing illtCctcd by l.ul11py-Skin dio;c:lsc If SI) ,. 

tllc only \\':ly tpellSlIIC thai all eallk :IlC Pllitl'ctl'd io; hy \'aeeinatillll alone (I 11(1111:1';. ~()(),~) 



( '11" I' IFHlllln:F 

~. (I l\l"TEHl ··.LS ANI> !\lFTII()J)S 

~.I ;\latl'l"i:t1s for PnH:cssin~ CO" lIidl' (/11'111110) Protilll"tilln 

a) kllin.'s; 

b) '·ire \HI\llls 

e) Brush or spongc 

tI) I ktergl'llls 

e) \\'()(ld ashes 

n II\Hlks 

~~ ) W;llc'r 

h) Howl 

i) PUI;lSI, 

jl 1\:lri dish 

1\) (hTIl 

I) \Veighil1j..'. h:ll:!llCC (l'ililell. ~'l'llsili\il~: tl.OI J..'. ) 

Ill) Seicniulll tablets 

11) S til ph uric ilL'id 

(I) . Su'ddd c\tractm 

p) I)i[..!,estion plate 

.. q) Digcstioll flask 



3.2 i\ lctho(I, Analysis and Storal.!t' of ('0\\ II id ... (h/'IIIIIII) 

.1.2.1 Expcrillll'lltal Pnll'(·durl· 

CIlIllL'1l1. lipid C(llllclll. alld clllde lihll' 

.1.2.2 Crude Protein 

~lS prolL'ill. Althuugh thesl! assulllptiull<; :111.' Illlt (,Iltilely \·alid. the ",olein C('ntailll ... d ill ;111"11:1\ 

6.2.'1 \\(lldd he Inure \·alit!. 

The acCt:pled standard lI1ethud rllr the til'telminatiun Dr Ilillllgen in ,IllY sample i'l\(1hl" 

complete digestion of sample in hot Ulllcelltl ated acid. allt! ill the pre:'..:nce of all apl'llll'li:l\L' 

c(Halysl. The catalyst is t(l eOllvelt ,,\I llitrp!:!L'1l III the llitrogellous matci :~I<; ill the <;:lIlll'k i"t" 

allllllOllll1lll It'll. l :pUIl the ~Idditi(lll or alk:lli to the digest ammonia is rl..'\ca:~l'J which 111:1\ tl1','11 

either be distilled \.lut ot" the salllpk :lIld dell'llllilled b~' simple acid base titlati(lll (II tk' 

alllllHlllla Gill re:lct with :In apprllpri;ltc IC:lgcnt stich as phenol alld SlllliUI1\ hyp!lt.;ltltllilL'. III ~i\·: 

a ((lImed dcri\'ati\'e which can be Illl'as\lll..'d "ith colorimcter or spcctroplw!:>lHeler. 

15 



suhst:lIlCl'S \\hich proll1otl' Il,idallt (II' (l1!.!<lllic 111:111\:1 ,,~ illCll':I<;ill!.! till' \1pilillg !,Ilillt til' IlIl: :ll'id 

("-,' SO.l or NaSOsl :llld St' (II' l'U \\hich il1l'll';I'l' IIH: ~1:11l' til n\id:l1l! pf (lll';tllir 11l:llll'I. I hl"< 

1l':lgClil s hl'll', is II.' fl.'rled t(l as a d i !,~l·q i Illl l'; 11;11 \ "I 

It is IIl'n;:>, ,;1~ to digl'st thl' sa1l1ple 101 l'l'II:lill l'l'li(ld ulltil \tlll phtaill;! ric:1I ..;(>I'Ili"I) II' 

e/lSlIrl' accurate rl'sults. 

3.2.3 ('nJ(ll' fihll' 

('Iulk fibll' was oril:,!illally tl1(lll~~htt(\ hl' indil:,!l'stihk pOSilioll "rany main ti·"d II 

is 1-.11(1\\11 h(l\\c\cr that lihll' C<lIlsists III' t't.'111I111~l' \\hicll can he digc<:\cd II) a c(lnsidclilhk ,:\!t'nt 

lw b(1th ruminants :\Ild IHlIl rUl1lin:mts, 'I Ill' illlt'll',;t ill fihlc ill 1()(ld ha..; illlll':tsl'd. I':,'.;cd I'll the' 

J.2A I.ipid COlllellt 

3.2.5 Ash Contl'nt 

Thl' ash or biological ll1alcriab is analytical iCIIll for the illOlg:lIlic residuc that 11.'111:1111'; 

aftcr the llJ'g:lI1ic 11I:lttcr has burnt ofT. I hl' ash IS IHlt usuall\' thc same as the inorganic l1l:ltll'l 

plcscnt III thc OIiglllal Ill:lll:rial SIl1LT Illl'll' nw\ he Inssl's due tn tlte \'oi:ltili7atilHl or chcl1lical 

illtl'l'actiull 11l'lwcl'll thc constituents. 



L·klllelllc; I'Il':-;L'1l1 ;\I\tl Ihe \'lIl1lelll III \l\l';\lIH 111:111<-'1 III Ih\.· '<''''I'k I h:' PI:';\111C 111;11\0...·1 ;\(",'"11'. 

Ii" qU~\llli\;Ili\l' l'\lllslilll~'Ills Ill' ,,!I Ik i II"; Iq,i,l \'1 I;,\. Lllhllll\dl;\(v, I'lu~: 1\\1\:1", ,lci" ~';Itllj+' IiI" 

ill organic mailer call he I'leheall'd (In I ilL' ILillle III IlIll "blL', 

J.2'(, ('arhoh~'dl atl' ('ol1ft.'nt 

Ihis is !!IllUP (It' ClIlllPlIlllHI" 111:11 ~'lIlll;lill' Ihl' ('!clllelll, Ill" C:ll hIlI!. h: drogl'll alld p\\ ~~l''l 

beillg plcsl'lll ill Ihl' same PlOjlOllioll<; ;!<; ill \\:II~'I, (';Ilhnhnllilles :1Il' ktlllli ill 1(llId (illll" 'I· 

sligar or as stalches and glycogcn,l hL'Sl' lll:lIl' I iab illl' Itlllg straight (II' hr:llKhcd c!l:lill Id II", 

prol'Cllics, funclions in li\'illg tisslIl's and h(l\\ sl:!Iches arc fOllllCd and hwLcll dO\\I!. 11K sln'::\l 

includes the 1l1ll11()sacchariLie. di,,[lt'ch:Il'itil's ;\lld I'(llys:\ccharid~s, 'I he (lilly pol~ sarch;" ide, III 

m:~inr IlIllrililllla! illll'mlam:l' arc starchL's and ~!IYC(\!!Cll hce;tusl' Ih ... ·\' can he digested ill Ih,,' 

human :;ul. (;\lll" .';C is the kL'\"stlllll' (II' IIKI:"', Ilism ill hoth plallts :I\ld :1:1!lll:ll. 

J.2.7 !\ 1 II i" ( \1 n,' ~'O II t l'1l t 

The de:crmination or ll111istlln: CPI\(Cllt is OIlC or the mo!'t imptltlant and \\ideh lI,,;,,·d 

I1lcasurL\l1ellt~ ill s<llllpies that absorb ami rctaill water. Chemical analysis arc normally made (Ill 

dry mailer ba~is. moisture contcnl lklL'll11in;llilll\ tOllk n~ry simple ill cnnc-::pt. hut ill practice !hl' 

accurale determination is complicated In' 1l1l111hL'r tlr Inct(lls which \'ar\, c','llsidl'wbh' flOlll (llle 

s,ulIpk til anothn, 

t\mong the factllrs are Ihe rdati':e ;\moullts of waleI' mailable and Ih~ case \\ilh \\I1i(h 

the 1l1Oistmc Gill be rellll)\'ed, t\ 1elhods thilt arc based upon lill' I"l'1l10\',il of water t'n111l 11ll' 
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sample ;1I1d ils Illl',i'-:1lIl'1l1elll h: hIss e,l '.\t';!~IlI 1'1 till' ;1I11ellI111 III \\;\Il'l '<1':11.1:\"11 \11 tI' \ .Il !\I!!" 

OH'1l dr:ill~ ;11 "/(l-.;U"c all' cUllsidcll.'d tu h l , ,,'li;lhk 1Ill'IhlHIs pili' jdt'd '11:11 !ItCIl' j...; 'H' lk'Illl\'! 

J.2.H Vit:lI11ili" 

health illld ~rll\\th or planls and :lllilll;tis, \\·;11t'1 S{)lllhk \ilalllins :11,,' Ihtlsl,: "llluhk ill \\,lh.:1 ;111·.1 

arc heal labile Ihey illcllllit.: \'il;lI11il\ L'. \ il:lIl1ill ,\ (It'lilllll l, 
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CHAPTER FOl'l{ 

.t. () IU~Sl'l ,TS :\~ D DISCUSSIO:\ 

·40 1 Ih'sults 

Jabk __ :!~,L_ !\]L'an Pr~)X_~~lale (~tHl~~siliul\ ur ('PUh'l! and I~uas~e_d 5, ·.()~\I~dc.:_<.fP(}I1!~L __ . ___ . 
SINo Parameter (%) Cunked (\)\\' Ililk Ruastcd Cow Ilide (p-Yaluc) 

. .". --- --~-----.-----.. --

Crude I'rutei II 50.96~~.921 0.001 * 

') _. Crude Fibre ~.--ll! O.D I () 2.72::0.044 0.000* 

3. Lipids IS.:; 7:.:.: 1.348 0.003* 

4 Ash O.S9 ~O.O23 O.OO~* 

:' X.26~ 1.244 0.000* 

6. 2.59 ~ 1.--l9 O.OOll* 

7. Energy (Kcal) 525.7-1- 23. n9 395.50=: 15.865 0.00 1* 

8. Vitamin C 0.08±0.000 

~ 

p- Value is kss than or equal tn 0.05 

4.2 Discussion of Results 

Table 4.1 shu\\'s the mean proximate compusitiun ur conKed and roasted co\\'hide (kpolllo). 

'I he oflicial l11L'lhod or the Association ()fticiai r\nalytical chemist (AOAC) was used to 

dcteJ'lnine moisture content (Me). ash content. crude fibrc allli crude protein. 

A one-way AND\, A revcaled that there were significant difTerences for moisture content of 

COOkL'd and roasted co\\' hide (kpo/JI()), (p <·0,051. 

Cooked eo\\'hide is significantly highel in moisture content than roastcd cow hidc because it 

contains \\'ater. 
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TIlL' rL'stdt uhtained for ash CI)I1knt as indicltl'll ill Table ~.I abon: shows that the 

signilicant difkTCIlCL' rur the a\'ailahle ash l'tllltl'llt in l . .'uwhide (kl/(JJl/o). The \\)Jsled \'crsinn of 

co\\hide shows the ability to maintain a stahk ash cunlL'nt of thl.! product. hl.!ncl.!. thl.! yuille 

obtained could be attribated to thl: lll'galhlkptic propl.!nies of cowhide. Therefore. it can bl.! seen 

that the results obtained for ush content for bllth roasted and cooked cowhide shows that ash 

content is signi lieal1tly higher in roasted L'll\\ hide than (he cooked cowhide (kpol/lo). 

Accurdin1,!. to Table 4.1. tk ICSUlts uhuined fiJI" crude libre shows no significant 

diffcl:l'ncc Illr botl! roasted and coukcd U 1\\ hidc. 'I hese results can he attributed to the t~lCt that 

co\\hide (A-POlllO) cl)lltain a considerable amount uf lihre. this makes it more useful and palatable 

ill'the !1I'L'paratil)J1 or 111L'<lls. Ilowe\'er. th~ crude libn: content of cowhide can he prcsencd by 

adopting the w{lstin1,!. method of cowhide prcparation. 

The analysis conducted for co\\hide (kl)()II/()) I'llI' lTUlk pmtein shows that the product 

contained a higher amount of protein. The high \ alue for protein is because the hide contains 

cullagen. \\ hich is a lihrotls prolL'ill tlut ll1ake~; tip hi~k Ihe collagell is the main protein 

constituent in the hide: it is made up or :lIllilh) acids stich as lysine. praline. hyJroxylysinc and 

hydro\proline (pIUllllller. I tJ7S). It is tlllL' that /1-/,/)/1/(1 is maJe up llj' protein as shown ill the 

result. Thc hair \\hich is not completely rellW\'ed from the hidc would have dissolved during 

digestion and aJ(kd to the main sample. 

Therefore. the protein content that could be absmbcd may be minimal. indecd, c?lIagen 

content in the hide is the principal structural protein holding the hide together (Dr. Todorov. 

1(08). Then: is high protein content in the wasted cowhide'than the cooked cowhide (kpomo), 

TheSl' dil'!i.:rL'l1ces could be attribukd tu thl' I~\ct that protein is very sensiti\'c to temperatllrc as 

dell1onstratl.!d in the film documental:- on CllW hide processing by discovery channel television in 



11.11 I\\ll hO\ll~, \\hilt: llll' IU;lslL'd l'tl\\ hilk \'.as :llstl hl';IIl'd ill '.\;11<..'1 l(l :\ 1':IIII'l'LlllIlt.' til 

appw:'\ill1<l1l'ly 1 ()()''(' fill' 1\\0 homs Ihill\' IlIilll1ll'S: Ihis he;llil1),.! 1I1'L'1:llillll lllay 11;1\ L' :111 clll'll I" 
tCIllpl'l';lture illl'ICCl<";C which kads to :\ dCl'IC:I';l' ill IhL' :\\ailabk ,,1(lIL'ill cP1\1\:1I1 pi thl' (IIPl.t'd 

cowhide (kIW/lI/JI, Rehman (2()())) shp\\s the cffecls pI Il'lllpClatlire Oil the suitahilil~ (II ;lllil\l;II 

hides ill Il'\;\li\1I1 III its milll'l<ll Clllllllllsilillll II is IhcIL'illIC 1l'L'(IIlHlll'l1lkd Ihal 1\1 lII:1il1l:lill lk' 

Pllltcill content or CO\\ hide. a IllL'lhlld \\ lIich l'lIIpl(lYs a lo\\cr t'_'I11\1l'l allllL' ~;lIclI as Illl' Itl;t ... ,·:d 

Illl'tll\ld should he atillpled 1'01' Ille prcl'arali(lll III cl1\\'hide (f';I)()11/IJ), 

'I he OIlC-V,;!)' ANt)V" 1'C\'cakd Ihal Ihell' \\elL' sigllilicant dilfl'll'lICl'S I'llI' lipid Clllllcll1 III 

c()pked ;lIld IO;\slt'd co\\hidl' (kI'O/lilli, I Ill' It.'sult ,,1I11\\S that 11ll' ctl\lh\~d c(l\\hide Ctlllt:lillt.',1 

significalltly higher lipid CUlllcllt th;1I1 IlIL' rl):\:;ll'd c\l\\hidl' (kl l o/lIl1) 

/\cL'llldilll,!. to the results sho\\11 ill Ihl' I:lhk. Ihele is siglliflcant dilll'!'_'l1l.'l' lllcar\l(lh: dt.:It,: 

Ill(' bulh Ihl' cllllkcd alld masted Cll\\ hid~' (I.',/J(/II/II) 

il1 the l'asc ll(' \(lasted cowhide. Carbohydrate cPlltellt is Io\\' ((lmparc tll the pwtcill l'(llll~,.'!lt 

becausc car\1nhytirrltl' scn'l'S ~IS energy 1\1 thl' hlldy, 

The ICSUlt obtai ned Itl\' energy \';1 I Ill' sho\\<; that t hL'll' \\L'IC si 1;11 i licalll reduct illll ill Ihe 

l'nl'\gy contellt UI the PWt\llCl. \\'ith the c(l(lknl Cll\\hiol' ha\'i11g highl'l-Cllcigy \'alll\.' thall th~' 

roastcd cowhide, 

Result f(,lr vitamin C shows 110 Sig,llilic;l1lt diffcll'llce as the \'alu~s 1'_',l1ail1s C(l11<;t:111t :lIld 

rclati\'ch' lo\\', These lesults illdicatl' the I(lW cPlllellt of \'it;\l1\in C ;I\'aibbk ill cll\\hidc. t'ilftl'l 
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CHAPTER FIVE 

5.0 CONCLUSIONS AND RECOMMENDA TIONS 

5.1 Conclusions 

III Niyelia vvl)ere the socio-ccol\(lll1l(: r/p'Jf'loprnPllt of the C(11:11Ii',' Ie still rll 'hp ~lrl": 

pace. most fal1i:iies find it difficull 10 put ;1 OHllplete meClI with (-111 til'; npcessilies hi 

good health to~'?!her. I-laving cal I ic~d out this study. it can be cDncluded Ihat cm';l1ide 

though not so endowed with l1utlitiorwl v;1lucs could still be used as a major component 

part of the meal consumed by the populnce cmd it applicatiol1 in the le:-ither industry It it; 

also of great eeo! Jomic important with its immense benefit from foreign earning 

5.2 Recommendation 

1,' Due to illllerent problem of \I~il1q cllitornobile lyles which posl~s seriolls ho:-,III, 

h~J7ard arisirl~J from its parent rn{l\pri;11 frOI11 hydloc;:Hbon, it is !Ilerel():e recol11rnendr>rj 

thLlt firewood should be employed in the roasting operation of the prociuct (Kpol1lo) 

;~, It is rr;comrnended that ill the pr0p;11 ;1tion of cowhide (I<po:no) salt solutiol1 IJf 

lime orange juice should be used for the washing of roasted cowhiLle, as this poses W' 

serious Ilealtll hazard on the consurners {lS different from the use cf (:f:~ergent. 

3, It is 81s() recommended that better processing facilities slloujd be installeel to 

ensure continUity in the production alld storage of the product, c:')v':!\ld~~ (!<pomo) 
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APPENDIX 
, 

I'.OAC official method of analysis. Association of official analytical chemist (A.A Ibitoye, 2005) 

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

% Moisture = Loss in weight X 100 

%Ash= 

% Lipid = 

Where: 

Weight of sample before drying 

W2 - W3 xlOO 
Wl -Wi 

Wi = weight of container (Petri dish) 

Wl= weight of container plus weight of sample 

W3 = weight ofsampJe after 

Crude fibre was determined by using the formula below: 

% Crude fibre = W2 - WI X 100 

WI 

Where: Wi = weight of sample used 

W2 = wieght of crucible plus sample 

Carbohydrate = % Soluble carbohydrate = 1 00 - ( % 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 VI X 100 

W V2 

Where M =molarity ofHcl acid used 

T = titre Value 

N = Nitrogen Value (0.014) 

VI = 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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