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.. D s - R 'I C T 

L. nutritionGJ. 11tudy wan cnrriod out on six coa:.only uoei:

,raditionGl. dioto of South-Eostern Nigoria, 

In thia u tudy, tl11., vnr lour r.ic1pos and tho proportion.o of 

tbu foodstuffo usod 1o th., forc.ul9.tion of tbo J)Cn:JCl.llt diu�ies 

in .:>outh .t;uotorn t,1gcrio ""r" dotorcinod by aurvoy, Froc thuau, 

tho six dioto voro prupnrud ur:1nc thu ordinary trodit1onul cooking 

cethods. 

Reoulto on tbo nutrient cocpooition 01· tho rnv and tbo cookud 

dit.ito ahowod eooo loooos of thu vitacina, o1noral.o !Uld totcil fut.a 

o.s II ro ul t of cooking. Los000 of total crudo protoin11 CIJld tot.al 

a.ah �aro nogligiblu. 

The offoct11 of coold.n8 on thu outri tivu \•lll.uca of thu di1. tu 

vcro evi..lua ted by o rr. t aa1u1y ce thod. Tin, procoduro 1nvol vtid 

tbo t:.cSDUra:ont of tbo op:irotlvu bioloeiool voluo (.b. V .) , true 

d1cuatib1lity (TD), protoin offieicney ratio (PEil:), nut protoin 

utilization {1;pu), nut protein r11 tio (11PR), lo'11i1;T,t gaina lllld tho 

not dic.t.ll"'J protoin ccilorios porcor.t (ilDF C!Llo � for cal.o IUld 

Ccr..o.lo r.11t11 f"d on tho r111,-eixod lllld cooked hOU061)ni111od diot11 

roepoctively, Thu �tudioe on tho rat llleo ororldoJ ovidonco or 

highor 01.111111tivity 01 tl,c. calo rato in diutar z;11a,y11 and or eilx 

dif!uror.cu in NIIJ)(>IUIO to lho 'ElcpM Nkukvo ' diot (diot D5). UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



-

X 

Thu coo�ca diot:s cshowod hiehor TD, IIPR, Pi.Jt, .il-V a.nd 

IIDP Cale -,., in the rats than tho raw. Both for:tJ ot tit" six 

d.i&ta invuotigutud ohowlld lo'<ur BV, 1/PU, Pi:1'!1 .!PR o.nd ;mr Calo 

-/, Q.11 coapo.red with th13 control diot. 

Tho doton:J.11{1 tion of th" uc.� pro to in love.le, .ic.ruo 

prowin pott"rno tind of thu lot.al oorw.. cholo:,torol lovula in 

thu oxporicontol rats gave no ovith,noe of tho effect of trodi

tiono.l cooldnt, on the..., Co:..pnrison of tho !.'DP Cs.lo 'f. of thooo 

diu te v1 th tho F1JJ rocor wurulod scolu of ollowonco of l/DP Cale lt

for C4ll G t vuioua pb,yoiolo{;ical uJ e:J l1tld otn to:, oha-.:o trui t 

thll l)<J11.11ont dietu aro inodequatu 001,ucia.Uy for tho ::.oat 

YUln1.>r;.blo t>?'OUpo - infllllts, growinc ctu.ldron, prognoot vo::.on 

..nd loctatin& cothure. 

The 4u...ntitat1vo ootii..ation of the various &.lino ccida in 

thu rav-c1xod und coo�od dioto v11.11 Aloo corr1oJ out. �ouo loLu�• 

due to cooking voro ob81.1rv<>d. 

Thu icrlicotiono of thu varioua rdsulta arc diecuoe�d. 
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1 • I?ll'RCDUCT ION 
··-------

Cr.APl'E:R OIIE 

Food i11 011:iontiAl to 11£·.,. �hroughout hi11tor:, thu procurins 

of food h'.ln boon the c:1'111 p1·e0ccupc. tion of all �1 b<lin . • I cny 

r.,tori.nla h!lvo been accoptod no food:i dopcndi'lg on 11uch f c-.orD n.o 

liaicun boliofc, rd to llODO &. �,,. �, inilv-11�A 

F.:bler. and e torie! I�.� boc.n nnrretod in l.frice c.rd in othor partn 

ot tbo world about fool. In Ch,ptor 25 or tho l:iook or C.cno:ii:i rro road 

about l:uu c.r.d Jacob a1.d a co:io or pot to.co in oxch',ni;o for r. birth r icht. 

ln t.'10 i::..;r.o .!look ot' Conooio 1,0 cl:io r -d. 11 bout Jor.cph tho cirD&r:ior c,.d 

tho "tora.60 of =uo in i::P-:Jl)t to a·:ort ot:.rv.:it.ion, uhile in tho Lord• a

Pr;: j'Ot uo r:nko 11 11tronc ructui>ot to Our Cr.oa Lor to.- tho provio.1.on of tho 

dAily brO'ld. The in-lie- t1on of nil thoso :ir. th'Jt 1-.wiger 1ulll r.t.u--

v; _  tior, h-id boon co:ir.t.:-..,t thro tc to o 1.!..i:1d oincc tbo o; rllo:it tL.r. 

It. ill co=on l:norrloci�o no, th' t to ::urvivo ono tnc not onl,y to i,..'1-,

\Jut wat a&t 11 nut-riticr-1ly h. lanced diot. J.ttcntion h-1:i �o i,hi.rtod 

rroo t.be O!lrly conoopt 01 tho cl:Lotftry no«:d:i in torna or proti:.ill, cnr

bocydn t.o, r: t or.d ninOl"Qln to tho pror.o..t :omido.!Jlo D-1t::losuo of 

nutricnt11 roqu1rod trJ c.:in for o. hoolt:i,y llfo. It ic. l:io kno,m th11t 

11 ruibblc rood ::uppl:,- At.d 1 r11 on l util1:cation A.ro or o�in.'ll 

ir:fortcr,uo 1J1 roil t4:U1in� l .u ,11.,,l.h .J ot'ficio11oy or tho co=ity, 

In �ny p-;rta or t}u1 ilOrld tod! y puoplo noi t.hcrr la1cr. I. I. to oat 

nor tnvo ClllOUllh rood to o t to c, t.i.aty thuir rl,ytlola; 1c: l rociuirc::011t11o. 
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2. 

- 2 -

ihil nns1:;t. ut diroctar-icnurol ul tho PAC,, Dr. Clo:.ingor (1969) 

rocontl.1 r id toot ov, 1· 50;1, 01 tno 11ooplo 11·,:u.g in r.otlu p:11· tr. or 

�-lll, Afric· onl L �1J1 ,.i. .,1•i0i 11111'1 or !'roe bmsor and o1i1lllutr.it.1. I 

T1'hilrit otllorn in v 1•iou11 p.-irtr o: 1:ho ,1orld oro oi ther un:lcrnour .1ou.1

.\0 "�tl:la:; s4-,cr.r, d tb t botlrocn JOO aillio:1 nnd 

500 1Ul11on po011lo 1>U• 1 or fro... a.ot.U!Ll l!lo.k of' fool Wfhilo botnocn 

01,0 tldni. 1J 01i.1 h.lf or t o 11orld popul. tion or 3,000 million 

�urror t'ro.:i v-r.:,ing ,1ocreo� ot' c.!nutr�t..1.0.. (FJ\O, 1960). 

th!lt Lcttrcc::. r.o, nnd tho nr.d ol' tho 11onturj ,,o ahoul.l nnt1c1�to 

c. c-roirth or � bout 2500 nil lion pooplu 11lo liot 1ocn the yM1· 2000

n 2030 tho rorld "111 oxpand u:; h,000 nillion J1COpl. • hbout 7r

1.o;u.;, • .d. 9�• of' i::r1J:.iJ1cl b.1 tho yoo1• 20)0 livo in t.n, undc,r-

po .. or i:. otill proc. ria.i:i. 

Hi:itorv or utriti.011 
·--·-----------· 

, rw t.1. .o il: • ..., �rinl pooplo h.'l u l�,o.-n th t thoy h: vo to oat 

to nur-1 ,, • 'ho:t ,,11 J•r. wi,t h vi; Loe\ cor �oiou:, th. t oerw.u ro«la 

1,01 e M. u ... uJ.1"4bl tl .ii other11 beu.'luro o, tho tn:itu, odour a.nd 

�onao or �tinl'•uti<.oi .lorivrd mon thoeo 1101•0 rotor.. 'l'h.i po1At-,

bil1.t:, r,il holua :in11a11 of' ccrt:...u. :rood, 6 "o tho prororc.r,o<i 

o·,.,r o-1'.ora. C.>rt; 111 focxln .-oro tcn fw· lhoir D011oin l 
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2. 

- 2 -

lh.i nr.:ii:rt. .,t diroctar-acnurnl of �he J..(I, . r. Cl4,r1J1,;or (1969) 

rcoontly I' ld thz1.t ov r 50;\, 01' tno 11oor,lu 11·,iJ.g in 1:01:10 part:1 or 

A:o.1.1!, Af'ria,, c.nd L .. in ...ac1•ic.\ llu!'t'o:• 1ro;i hunscr ond c.: 1J1utrition, 

'11'hilllt othoro in vt:.1·iwn pnrtri 01' tho 1101·ld oro oithcr w:i-:icrnourioe;l. 

or l:.lll1ouri11hcd. t.\O stu.\.10: $k0'.r1.i tl. t boL,1000 300 1:11illion ond 

5()0 o:11) 1.oit puopl., :iu11 or rrau <1c1."\ml l!lcl; ol' rocd ,rhilo bet11oen 

0110 thirtl 11 ouu h'lli' or t :i 11orld pop11l: tion of 3,000 iullion 

::uffo1• 1'1'01.1 v .. r,i'il1t; 1lc,:::rco:. of Q.:!-,utr1.�ion (llAO, 1960), 

.LllO l'.. tua t; popl,ll I.J.Oh proJootia. a ( ulo::ini;llr, 1969) i.ndiell. to 

that uc�1cun no, nnd l;ho c.ntl ot' thu ocntur:, ;,o 11houll ontiolpato 

c c:ro;rth of w Lout 2500 nill.1on r,ooplc 1110 bot ,oa.'\ the yoa,1• 2000 

ll" 2030 tho t1orld m.ll oxp!lnd u:11�,000 trillion pooplo, Abou� 7'1

t.oJ,,:t u,d 9�� 01· t:I"l'.kilt..l by tho yc....r 2030 live in tho undor

dovolopo-1 n 01 . -indu11tt·i,.li1ed rosion:i or A:un, Ai'rlc11 :inu .L..-itin 

A::icrieu \m,;1·u the 1.nlr.11100 but1101..n rood, p JjUls. tion nr.d purchr c Ina 

po,1or iii 11t1ll proo...riou11. 

Hi.:itorv or , utritio11 
·-------·-·-··

�1·o;j tuo it •. ..,1.or1J l rooplo h., u l::101::i tht.t thoy h:..vo to  o-'.\t 

to eurvi,e, ThoJ l Jr. w�t. hnvo l:.oc.n connoiou::. th .. t corlAil, t'oodo 

11<11 o uor du0ll· bl tl .n othar11 bcoauco of tho ta tll, odour and 

ccs1110 oJ' 11t.tinr•otio;;1 .lcrivt..d ,men tho110 wcro o:.11. • 

bil.1 t:; ,1.J ,rholu110: •• 1.0110 of ccr t ...,, too.le. t. •:o tl\u pruror;.;;r,c.i 

o·,._r o 1.ur11. c..,rt Ul fooda ,,>re; ._, tw, 1'02· lhoir co.!1oin.'ll
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proporti-,t 11hilo otho1•n cro tllliooocl .icoeu::o or tJ1cir 1:naic influonc� t1.

ny pc,oplo thv !'oll,y or ovor-
01 tins, .1.hu notoriouo i.o::i:.11 ., r,quotw•e ,•01·c '1:i Wlcotlfort blo n e arc
thu ovc1·-.1.1ulul{;,.11n; in l'ooJ. nd u.r.inlr tod�y. Socr tc.11 told hie.
:itudout11 Lo o t. Olllj' uhuh J,un ry nd d:·inl: ar,zy .,t .. n thircty c1.d novor
to lO!l vu th:i i:c:1 blo ,,:i.th

i uol.lllf, 01' n 'Ciu I.:;. 11u, 1.-'.l t:U1 provor b ttn t
ovor-on tihE,. do11lroy:. uoru ,; s11 hw1rc.-r, "lnJ. t\J.J Scot1rh p1·ovcrL tt-c t
O.'lc r.r.oul.d roetl cpc.r:u:s!!'ly ru�. dof'J tha ph:,11ioi•.u, .iro also knarm
==plo:i. Thu oicl:no::o 1'01101.l.ns OQtiz,e llfoilcid foo:l probil•ly led

• 

t'.orod.otu:i to ru&, Get to tho ui.rly Roi:;.n11 t.1 t 'Ill d.l.t1 t1cs to nhich
=clcind 1t1 c ... bJcct procc.ud i'ro::i fool.

ffipr,ocn.tuc. cldo c. c.•01d, clD.1111ific.,tion at' foo:l� en tha b:isi11• 
or hizi ob:ior •• -c-lo.ia of tho off oc Lr. oC' iJ..Uvitiu 1 food: upon tJw 001,
:-.u:.cr. ,lo t:..1vi:.cl tr-.o obo00 to lflbow· 121ch tu l clriro. lit tl., while
thoi.., :;ut t orlJ-l: s";ro;;i 11,�nb-.f cha1ld t:i..J.o o:::iu:il:. u.ith holloboro
(1.!ctollua, l� 7), than.'> ua \rooto t.hc. ru•r,,. coJl:cr bcuk "Sopbl.ot:i 

\t Dir.ncr" 1... ,,....,,. h rcico:.,c:,dod c:abinr.u "ti ,. 1•0::1011y A!i"l.n::it t};o 

iJ,to;ue_tir,s urr J1.ti. o, ,n.110. 

Oon, ro (l.!i.56), 4bOJ. th.1J•tc.:u, y� l'B "ttor tho 5ophintn bouquet, 

wrotG 1. o.:.c. .y "Tho Sur "\ Oort.,�n t t111).1 or t"' .u1ine 

lie lthJ\Jl Lil'o", .u1 1h.1c.h ho lL Ill c--nl. 1111: on ,l atonoua1111 e .u o..t�. 

Ho r ..... lrw1.w :,i.:. (le. 1 l:t d.J.c,t.. 1-:, l 10 nc;.., to l.: o:r.. 01 •11111 1..l 1A tor 

an, lo �., • ' 
I• l :IvUN
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'fho Di: eov1..r, or l;h.J Vitrl=:i ncl thoir Rolus fr. utl'11;lon 
--#·-··--··-· ·--- ...... . . . ..... ________ __ _____ _ _  ,. -

Hi11 tor 1e.i.lly, t:,., d.1.tJt...ry ro'1uirc; nts ot' c n ::al nr..ul woro 

cou:;ldore: l to bo 1·. 11, vrotulllt' 1 • .i Clirbob,ydr, to:., e 11011 n:, vnr1ou11 

1.norcnnic eal"t.". Dw:no (1871) 1,,,r:. J1c, 1· ir11t to quo.,t1on thu 11doqu c:,• 

of nuch cUoti., ln hio p:1n�r on 11'l'h Ca1111tl1.l.a't"i 01· ,lood nr..;l Hilk"

folloll'in& hor niouo 'Jj th., Gar.::i. .... l'he &1·t1f1c:L l milk conei!lted 

only ol' er lbuo.inoun aub:it:.noo, �"'l.iW' ..1.i. lll o:.."1.11:.10:, 01· r t. Dual� 

concludod th t in tlio ootur.il riill thorc ,turo stl ll unk11011T, onunu.041 

11ubi:;t ncoo or 1,utril;10Ml 1118nir.icauc • 

Duina' obi:01-v'\ tio11r, 1<1ro eupport...l by th1.1 ur1 oriJrltnsr. 01' Lunin 

(1885), nho f'�ilod to cnintn:in •ood hc..ll�lt in &.dou red 001,y on ruriri.id 

fed on tJ111l ll.it1t 110011 J.ltld1 nh.Ll• t tho Dio') fod 0I1ly oo t'rueh ".li.l.k 

ro :ined he l�11j, tor nuout 6o <1 yo. lwlin ormoluJul trut 1:1illc cu&1. 

cont.i,ir, 1iutr101,L11 oth.ir t.h!111 o 1101r., J..i..otoac • Jlk 1' t. a.id :.izior.,l:. and 

th t. th i:.u othar wll::,o,m .Jfi or, .. .u..l. nutr1CJ1t11 1,01·0 1Jl uhoy co1,11titucut3. 

SoclJ1 (18ryl}, Co1pol11 (ll\10), h,ll (l.e!';6}, P equ•lio (lb95) nr.d 

c,uy ot.h 1· .l11vuaL.1.1,a.t.01·b lao lJ.,;d to nourirJ1 I.I.co or oldclte.'l a:-.. 

11ic li1'1od d:l.ct11 of' kno 1n cllfr.ilc-.l co11c.t:i t,.1ont11. 

011�1:. 01. pu1·1fl1:.1 ,11 t11 1111•.1 0J 1,/ lltl; 11 J.1.tlnr � 01' r. tuf'(ll rood11.
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S\.upp (1909) o.,XJ>ur.1.tJcnt;o,1 0:1 t.>iu v:,luo 01' 1' 1.1.t 1rd rcl t�l sub:it.ancoe 

i11 011u.,1l t1ut1·.1.t.ia11. His .lool\ol nu 4tJ1or - ..... �t1· ct�tl brtt'l.<l diotr. 

1• lltrl to 511p11ort r, \.r, .:,\·o. , ur ;,O d .yo rr.i:i.lsl; tho n1m 111 or, the 

unoxtr ... cto.l ur..._lJl :iur·11vod .:..,o II i.:. ,,ow: - 101,r o:;:pol'iconts. o 1,-. tor 

�xtrac"cd Of.t .. ;rl tl: colci. .looc,ol • d1vi•iOO tho oXtrnct 1111.0 t�o 

portionn. Ono portioi. r,s hvn tod 1 or t\lo d; • .,·n :u. n::. tor b.l th ,i th 

9$- ,loohol ' ,J. tno othtr portion ·,111 or:i t.od ,;ith �ld h�tin6 • 

.Act or �1101, bro pt·op.r t1011:i rnt:i ndll.od t.o oxtnotod brond nnd rod to 

clco. ..:h:i sroup 01· c1.co o.., t11u .1�:itoll pr.:ip r tio:. diod ,;ithin thirty 

u.0:,-11 en thll othm, 81'"-'P 011 th.i ovi,por. tod on rll • ir.oil h!Xl lthy. Ho

concluded tl t wu!x.:raci;cd lirD'.l<. co1 tn1J,ou so · nL.unt nee or {Jlv'aie>-

logical ir:po:t.. r,..:o to f.h: 1.ti.OL "¥. tl, 1, thic nubct'lnoo oortl:.!. Lo b!lsil:, 

doz:troyod by hwtiJ,,;. 

red on .,cr.apn rron bospiv.l Ji , 01, ,,Jtich JV\ t.iunto h.d .iovolopod 

bor.1 - bur.1., nnil cot cludol t.: • .1.1. • n J.uo to nerva poi:ion in rioo. 

In 1908, Cr1.Jn J•o:itul tod Ll1- L IJori - licri w; i: t. 1·osult or n nutri

tion l dof.1.cic.."lc:•. ho ooncll1'.io.l t.h t ric:ai c,:it* inc.J. r,.n 011nontinl 

ziutriont in outor u1y .rn of t ,.., rra.1.11 h1.0h 1·t.. repaved il1 poluhu, . 

llunk (1?12) 1irorow1l01l �i,� thoo1·j t.1 t. bori - borl, Gcur.•y, 

poJ.JJ.im, -:.t sl riakotn ,i1lro ll o:iu.;ocl by L,c. r.l..· ,co .I.Ji tho .11ot ol' 

' ripucial nuo t.Jr.ctia th.ich "tl'o or th'> n 1 turo of ort nic l nc• 11h1Gh 

,10 e il va/Jl.n ES'. ih<l \'.I.(. ( o!' FW1.': ,CCOJ'lllJ to cCollun (1957) 
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oi,011od tho .J/CJ:. of r,.lly;. 1010 .1ot:1 t :l bi ooh nlot11 to n<.tt victn:; of 

oxplor. t.1.01, t .. c U\l.quc o. 

lilcCollun r,d D ,\'.1..:1 (1913) oxporu.untu. 1,lth i,ur1fiud ce11u1n end 

tu.l.k r;uc r 1h1oh irc.1:1 cuxcd i.i th uhuy oonr, tituunto. i:h11�· obocrvod 

tll!' t yow,i. r. to o•u11 1,oll ,tl11.1a t:iery t.t!!..:r-colu\;lo cxtr.:.ct of but tor 

or 1.c1 -:,ol.K rr =- :iJ1clUtltrl l.::. t':10 u.i.ui;. rtwr<> 

llh-.r, l..&N or ol.J.v..: oil ,r,11 L..:i.x\JCl 11tl. t..,. or, 

o 11 (;ro,rth fA1lur.., 

'.:c r;,. 1 nic t 1111�1 !\xl. to 

rntl!:. Prat\ thunu ru:.ulta it ,::ia .. viH1.:11t t. t .ii unsunpootod nutrlont 

o::xlatlid end tn_ t it .-a cv,rrl1n in c,•rtn:in I:', t11. Th.. r.utrioi.t Tr'lo 

oillod 1 1�1t.--ar.1luLlc ;,• nd lr.ltir n!l� vitntw, "· "'1rth11r u;cp.iri-

C.Jltc bJ· th.. r co c.uthor.: ruv0; lod bi:i t .. olo 1.:, t.unlly roouiroi 

t,10 r�ctor.:i, tho '1':t-colullu ,\1 \"ld th•J '11/\t..r-r;olutilv •

S"u-"lbocl: :.n.l Crono (1919) founil ::h� t thu y.;illo,: pie.1,nt in 

pln.nt.e r.11 • ri·ocurnor or Vit'lr:tll\ A, J oCoJJuc .1d his ,u,:!ocil\tos 

(1922), follo.lil11, thu ob:.w·v. �1.u.,c or I.Llllln\.y (1916), du:ion:.trotud. thoJ 

rvqu.iru..cnt f,;z• t,10 t"c ..... ::olut,lo 11 CJtorc. ( i'not<>rn .\ 11 cl D). rhoy 

o, tl 'l ..X:i.lltonco et· ,\lltir.:.ohitic v1.t...o.1n O, .. nd not,;,,l 

tlut yo-me 1,::.<,. • •• .,,1 .. iJ1doo1•c, • my rro dil•cot nunlir,ht, llnd ilc.'Jll'ivod 

of U1io vitiu:dJ,, duv11lo1,ut1 •bnor 1 l ban"" 1 n.J·o 1: tunt. •• 

ILl.nnor�lu� nJ Potura (1929) 'IC J red t.�t lnot10 o.w. 

a ceur::ul..o t..d iu th br L1 of r, J 1t11,an o .111 c. ww an thiut.dn.:i - dot i-

01 .. nt di 1.. h .... :,, ul:so ou,1.r ... 1 1•1.duot)or ui t u oxycvn upt.lutu t,y 

tl11nconu - h,• ic1v1t pi(,..i0."1 LJ• u1 J.n \'ill•o !i..1 thv ti11r.,1tJII orll tr t :.i UN
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11ith blucoru, lcct, 1.,, or p:,ruv .. ,u .u, Rinec1• - rhoi:ph tu :iolution. 

Lohr. ru1 • 1 rl Schue.tor (1937) dJ.:lCO" ,., -\ t. t. 1n y..,..:it. • diphoi:ph,1to 

vst ..r ol' ,;·i.t.,u.iJ, B
1 

.!'u11ction11 l1l tht 1 carb�il-t, on ot' th II( - k�to 

citlr.. PutLrc; _,u no. oci,.. .ua (l9j,) prot. 111.= uv.ulu .. o tii 1. vi1.1ru.n 

.i1 lz, l.ho PJI'Ophooph· lu t'o:"C, it ind<JllJ1CJ1,:;.:iblu for t.111, r�o·,• 1 01·

l�Tu·:1c. 'l.c:id, o.11111 l.lldi:· 1ctly li: ct.10 11c1cl, in U1u 11orrnl oo�bolic

acl1 

..,_,1.1t� .ii,d l'.okin (1917) prov111<,Cl uvidt.11co to ahCN th t ortr.-:.ctz: 

oi." rioa }oli::hin00, tvot,,d Oll bot.t, 11.i;,;oon11 11.1 1·:it11, contalJ1\Ni t.10 

vit; ,.1.1111 cr.,o O!' .rnich uur ... .1 pol,y?1curit111 lJI vi.61.on:i t1nd thu othor 

atiLul; tud fl'CTJth in thu n. t. .Sot.h f, cto1·11 , ,ir., cho-:111 to bu sunai-

S lmo1, -� !!,!, (192d) :;upor.it,;d U1u c.nt1JH,uritic 11ubotc.noo i'rom 

c. 01'11., vit.u..:1n u2 l.>:tr.ct by b:,orpt .. 011 on Fullur' 11 c!;l·th .it di.f1\.rcnt

h,yiirot,wtl .t.O:, canc:.ml:r. ti011t. l'hoir r.orl: 1,-:\0 oupportal by th!' t of 

Saith r,,j lluidriclc (1!]26) 11ho nhor J th t t, tr ... noro at loor,1. t,,o 

.�t r-:iolubl vit. uJJ,c.. Tllo :i.n tini..ur1 t.1c Olot01• r. 11 Dubwquo:itl.y 

n::n;...d. vl�nin � end tn.,

Ide.I.. :. t ll 1. (J.!1,w) 

1•o•th - i,ro11otu; f: ct-01· cr,llud vitllDin a.,. 
.. 

- -· irolJ i;,. 12 
,J Sai t.h ( 191,8) DhO' .id

tl., t 1 t r liJvod th::i r .>'Ja t r oi' porn1c1ou &chuaiJ... r,lc o, t.hl·ou h 

o1a rv 1.,-lJl,o o.. i.ut1•,1;1.1 1 l dufioi.J11c;J l.:.lh, : n, tl oth..r I' t -

colut.l ,.1.t..1 JJ,t ., 1..i 1., 1.l t. if � r - : oluli.lu _._ ,•.1t: ciii.o wcir.i 

dt!.11cl1'i r...J •• � .u· roluo u. 0c.llulu1· at Lo11u • 11c, 1·t. in�d. 
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.tCil or c..r • 

i r l r l h • 

r i. l • , lop c:or t1 

� rQJ· d • ,ur r f\Jrt:t r t 

• r •! V 1r Jule t er

n t l t t. 

w-> IP"' 0 rr eh i- e l , err rri • 

,olOJY Mt or IIC:4rbutic 

:rJn d1 t. f Ll.11c.orl.:u LJ.C r00.1 • 

n h 100
°

c r _,l.f to 

\. 1 c. rrot, d r ll01 l • • Ol'

r or to .. hi t1 or Uc toed

• root, L, 

C t .Ji 

• 

• 

-

, ' ll •

• 
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Pror,r,..11c; lll th., ,tud:, of OXJ:<lrillon t .ll., - i.t ducuei :icu.rv in
1J',11no.. pi r. nd monkoyc .lod n, t1u n"" to t, r ..ud., � 11corb1c .1c:U
by orr ni1, cl1c. dcta, nd lti; :iub11uq 101 I; "J11thc.:.-1a. Such J. ,·clop;;;JlltD
opunod th t:":ly l'o.r thu rtucl:, Of t,:o cu11 r.1.uut.1.on, tunctionc :!..'1
llut.. oolls.ca 01 ::iaorbic e!il, th..i y tholo ;.:1 or i t:i a uf'ioi.incy, L!.in:i.mun
r.iquil·cr.o11t11 c1,J. aotncd or r,r, llc..rv t >1 •

.U 1!.nRiJ..-.'11IOI.Sl(IPS QI' I Ul'RI1..i 1S - --·-···- -·-·----

.:. OOcl • y b,.. ri"1'1110d c.e n: y ol.U.. or liti.tid hich 11hon 1nr:iUomJ.,
io e I Ll.;i 01 p1·av.ld.i.n1, , n, huw1, .ioJy .1..J, ;i., L.:r 1 lo °' bl..ins it to
porfor::i .i t11 Jlh:lciolo ic 1 l'unct"l.onr. ,'h., o
cub:.'ttl,,c4.l it z: richt to

r,utricnt •oru oftc..n ::tudicd .tJ1dOfl\l11aontly ir, order to a1111c.sc t11.,ir
z.;iolif'iei .,au ,u .l t: r.:ano •U'lhtlt. tiv1., "'""-ti, Thu •PJro eh tondod
to ovoroh ia-.i tho ob•,;i.1J0.1c foot t.!i... I; u�l:i.v.1du J. nutriurit.c r(J r,ot
cm,cu. c;.J .in uo.L. t1or: but r. LI p:irt or ill \. rro\ dill£
or ·: r J. t:.ic. co.=, ... 1 :n i:r, or ..&11 at. 11c , L , le, ,ur JJ tioi ot t , nu tri-
t1 i luv of r,rot.�ino \lll 01 car.dl.t.l.u:1 Jl&ut iJ1 U "11· l l ut1-

r 1· 11u.1 t. k • L or tl- i,rot Ji oou t,.;nt

01· r. a..r l il:! t, .lz, h1cn, br.orl..od n J..110 c.Lir. .r,. r,<>t 01 1:, d rivul

f'ror. :i vu1• l rood , lu tit. nut.rlt.iv v lau .J.
I r et I bJ• ot. r 

1' ctci- uc! :. c;lorl ,.dr, ml \'1 UI iJ,t • rt, vl a!' tl'ia, 
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it Mc b...co 

int.,..rr.ot ).1:;; 1· ::o.io 1' ,1· s.ic.'\1 lJ1ttiri.ct.1011t bvt::u n nuLr11.nt1: o,n bo 

v.:trl.od .,.d not 001Jf.111ou Lo 1.r,t�rmtdu.r:, out.abol.i:,• (IJu.nro, 196:,). 

It l.ll b1a;m ttL I; u.Urr;. .ry :.uppl1. .ont11 01' oi'l:Lur curbohydr itun 

OJ; 1'1. t 9 Ci Yun to X-: 1.:1 �"l'0,111 Cl 

of protein c:.iuco c. con11urv- t.i.on or tl,o booy n.1.trogo.n (e, ti;,boll, 1964). 

or biochc-u.c-, l bc.s111 or both, (Mw1ro, 1951). •lur.ro et '11. ( 1959)
--

pr1.:.illlt. i xp<,rimnt.:il u::.ta to :iho-,, th l the. oi'i oct oL' diot.!!..1•y Ollr-

:;:,T,th11ni:1 U: L l.J CIIGcl. • llOr::kJ. !!! ._l,. ( 1!)65) r-,porton th- t d.iotnry 

protuJJ, - t1p:.r .u11. uffoc .. _ L .1W1u- &.u;iili' r to th•, t 

, ollau10 uL , l. (1970) h ·:u nni:1·1bcd 
. . .. ... ... 

the. pro tom - er,: �...n o l..s.an of <:<..rbol� u • J. fot d:iot:1 to tl1.1il-

ofl'oct 01, i; « •.izio c:h,. - ilotr inG our.;:.-.::. l'I iio uarxtra rropo11od 

th t thu J.nl.J.l .tor J 1.1'1" r .. ot' 1!.u,uir,;- c r ... o \YU" Lu 1,J fh t ia not duo 

to ::uppro:11;.1.on or cnr.yr:., c .. 1yi titJn llut to w11. rut.al'dAt.lon of tho in

duoibb for:;. tun of ll a i:l.rio c.1d - doc;r' din/ w.r.ytio.e 11uch '111, t.hr o

lll.nO dchy.-h t u, Lrypt.oph, no PlTrol 11c. , � r< ill 111., 11 l thu r �ultill • 

l!uAro (l?�) (l,l.'r.i.but t th 

•
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h.·� Ltoun lmu m to be , roDr,l r 

in L. 11 1U1. nnil:\.lo, tr.:,tpto11n: 1,0 c u, cut:� t.1.tut.i !'01• n1cot.l.nic 1oid !:.I.ii
1 11.!.ll proiut.; J.J1orc, :,c,u. o::orotlon ot: 11- .J:.th::li1icot1r.nu1dc; ( C.'lcipbt>ll,

l9G.'..). "'1110, Copal!: r, • •  81·1nbu1tiri (1960) r,roecntcJ dnt:i to oho;?

tb.. t. tlwr., .1:i ,. ullcL , - niootlJlic ti1:.w rol! ttonohip. '.l'h!li,o rrorkcrs 

oaur.oil b:,- 'l 1·0li..tivo o."tcolJo ol' l®cinr. .1y lond to doplotior. of ni
cotinio nc.i.u :ln tho tia!luoi;.

th a:tcrc:.tion of <>u:inolic 'lo.u1 110.l'> 1111:ro.ci..u to n srootur oxt01
1
t

.1 
tlll!ll tint 01' t - 1 .0th:,r.lnioot1n11:..1d1.. 

(b) Proto.in am Vi t.:ic:in n--- ------=-.;.:;

�par1u1.nt.1 e·.-.1u0uco11 nr.-i r,ot cono.1.otvr1t .u, tho litorntur..i 

re to th1J rcl" ol. proto:,JJ doficic.'\o • on t�.:, , bs�nit,·01 an:1 util1z11 tion 

of vi.t.acw: :... 1 i 01rotc;,,0, :'or inow.uco, G[h _0_1; �- (1960) ro1,ortcd 

roducocl istor fU of vit,..&Iin ,\ in o diet cont.,.lninr, 11u.u11 ioicnt or 1,oor 

11u 11.ty prot<,.l.n. Q-1 t.l o oth r h l, JUl"l' y (1961) ohonod th. t r.it:; ucrtJ 
a.blo to otQr1. pl ...ia.u,�o or v�-..Jn A o.l ,,.1ut.n or poor - qurility

pro�a;;l.i. or c.v.:,: an proso.a.n - t'l·c. dl.ot . '!'irl:: r.ipo1•t. Ill' 11 boon oant'i.rcoo 

u:, 11.thv.,c, ..• l D.l.lto1, (19Gj) unlJIE di.utn cont. in.l.nt 9, I� and 20 on11oin.
Rochci,;i ot. J. 1962) no1111y,,d tho l!ivw•11 >n:l lctih11:,y11 of 11t11 l'od• • • • 

l'I hif'h.iat ,J.t.1cir. 

A c.;,.. o...r, t , :i obn >rv!Jti ...n Utt li vur "' , d l..idri.iyi, of r:i t II f'IA on " 

protwn - 1'roo �lot. tt. inc.r aLtr p, orort.1.onll o di t ry protuin, 
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th ri. ,1\r O frOLTCOll'..LV<J llUCI' lt..:i in tht, n aunt o. \"J.t Clll\" i.n th� 

liver c,.d -n il,01·u-co of th., vii;..cnn ir, tho Jt1tln • to .. t'f ioitnoy 

ot v.11 i:aut , utili:1: Lio, :: ,lucl' i.od by ruotl.u , trotoin ot' in-

L'.n-i:or qu.iit;J btJt ,r.111 not ,\t"l.'ooi;od by th.J level 01 d1ot;.1• 1 rotul.1'. 

i:, 010:11 .. 1:, COl,C,1'H1,I! I .lth VJ.tr.uir. •• t.n ni;))or.t. 

In .iov-,lor,ln · oountriu:i, �i, , ot 01' protoln icfic::1.onoy on 

ct,rotc.uo ir. th, prLcuraor ol' v::1.taciJ1" activicy "lnd, t,,o co:,:n.L.ftion of 

5ood qlllllity prot<:.1.i. i:. lot in :iuoh countrlua. !rior.d _2! �- (1961) 

:sho.,od tbl' t pig11 Oil lCl'·-protoin dio tG hnd lo,1ur otoroo 01 vi1.a.lI..in .\ 

thtu1 a.nil:. le on diot11 t.de;qu to in ! ro'toin. Thi:.

bo duo to both tho :wp .iro-1 oonvoreion 01· llnrot1111ol.110, nd. to roduood 

.uori;or ot •l. 
- -

( 1962) roportud th. t .:i nitro,'.;cn - rroo ,liot docroo11od but did not 

provc.nt the, convo1•ciQt1 .,r ®rotuno ,nl tlu :it.or BO ot' ·1itnoin A. 

llathO'lfa n.nd llc.ton (196}) foWld tlint lho llvor 1-.d tl,u blood of r�t11 

aivan corotono containod lo. 11 vilzlciJ\ A ,men tho diets 1oro lo .. in  

11roteln. 'I'hoir di tn 1J1 0im,:,r 1 1n11 eo11t r.11 :uit r1 or noo connuct.,d 

1ilh tho u:a1•JJt1rn or ooz1• ort1ior, 01' carotonu t 141 1,rowin luvolr 

1111J. my cxpln.!Ja tl.11 lo;, :icrur lovvl� oi' vit.'\r:dn ., found in Jmn:ih iorltor. 

Ai·i-oyc1v1, .2,� _ • (1961) foJ1,tl tli l l ... o troAtnunt. of br.1ahio.rl:or 1ncr°'-11cd 

thi, :it,1'\.IL l<Jvu ..... of vlvu:uz. A 1th, h .,,a o1ic;t:. did r.ot cont 1n ,it-wiz1 

A or Cclrol,:;.,o. Protc.lJ'I c\or1ciono:t c.eo:J11 to int-0:r.t'oro 1th tho a.lisorpt ... an 
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nn,l utili::<1 �1011 o, oe.rotano c. t1 to l"CJW.rd t.ho ut111:: tio:1 of vit4cin A. 

(c) Frotl�ll, I r:l ni.Lofl., "ll.110·--· -... --. ·-- . ··---·

Br0-fi'l:1..;uo::cu1 (19!;,t,), pr0r.on�c,.1 1101.J dat.o ihich a::tablishod

olu rl.:,• th t �nlJ lD nd =1 on lo,, pr0ttiin ini.a..�11 �:crbto r.iJ."lt1voly 

lr ri;u nnoun�o 01• ribofl:lvino. Ci:.ioi:l.o:i .u:d Gui;eonhain ( 1946) showed 

cx1,ur.!r..ont.,lly th t r .. te on lo,, proto1n d:i.ut w1u11ot ratr.in nnd ralco

u�o of r1boi'11lv1no. i't.o :JOJao 11utho1·11 ob �� on oi u..l. r rosult:i .for

diot1r:, i'ats nil conc:ludod. th t t:.u � • uot or both cl1ut.1.ry r,roto.i.J1

and fat uur to ro®co i."\tontlJl!ll r.nt,11..,.1.w of riboflrv:ino. Thoir

thoory m:i sup ortc:d by t:,o ,101·:t or bro - 8.l:u..u:ir.en (1956). Lloy;l

(19&�) IIU£l60Btod ttn t th.:i O£ uco 01' i.uoopti 1.11, riborl..v.tJ,c rot(;lltion

durJne p!:rio:ln of :rrotu::ui :innd.oqunc!' .10 tlul al{;h lr.blll.t:, of thu I'll ·10-

protoina.. Tho.t ui, uur.Lnc nue:c.tivc i.itrOf)on - h"lll'.nou tho bbilo 

prott1ine ere lo:;. 1'1.r,..t, ond :hon thooo oro roductJ<l, diol.l.r ribu

fl.'1·1:uu:, cannot bo util.1:i:od boc:1u110 thu protoin� 11it.h 11luch it ,ould 

norc.lly oo:ib1.hl! r.:i not ,v11ilL blo. 

(d) Proto1J1 nr.4 Vi't.w.in B12------· ·-...... ·--

In 1.hu lJ nt t'c,, :;�.rr;, 1.::1n.1 p pur:; lnva l.ln. •• 1:i t.i, in ll
l2 

in

11 co11or l 1rciy 1�th tlw at ool1e. o: J roto1Jin .u1 dit'rc:.r. nt miu'\li;. 

i;,,nr•• t."" tt.on ( 1951) rcport.w t!. " � IVlditJ.c.1. o. vit. ia;in s12
lJlCTR•t<l the btular,1o.: l vnluu oJ o....rulJI ra, \.I. \ 1�� iJ.Jl 1'12 -

'1111.'lo.i.ait :n.... lncl.ian utl1or11 (.:r.L. ni.d RoJ..1t,op. L n, 19<;.,; b111&� 

ot nl. 1954) obtau, l ::1,;,11..r 1norc.- <t. .in b.1010 iO. 1 � J.uu ror 
--
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\•01;otilblll ]ll'OL .. .inc 111th 1.ar • ..:11 r 
• 'r-l' f C t 0?"1

diont1an of l'IOro :IJlOci1'io coru1._c� , ., L.:it 1c.on vi1.0..i1n "l2 md tho

t11J.on1I10 ( Sol�of'fo1• 

� ,.;l.1?49; 0J1nt1i'°', 1,.50) thro-.ii;h it. ••. -,et on U1u rar tian or

::ethyl group:; (iu"nctoiJ., 1955). Purth r o:q,oriDcute b:, !!onr:,· 11nd 

Kon (1956) �1.l th rn ts t'od on 00110.111, , o ·od /.I. 11:iail,,1· inc1·� ru 1n

biolorieal v-.luc ,.-.on �� 00thioniJ1, .. : , ddod :: by the cduition 

of � hococy!'to1no .ind. vi t.'l .:in .1:112 :iu1 plo::: "t.

(1.U) C..rbollvdr�tr:i 41,d t. 1 Vitaru.nt--c.......__ ____ .-·-----·

d1nturbeti m o:icorbic .. cid - tlei'icicr,t 'ln:U:... lr. I/ oz· Jr.st:u1co, lo11orod 

aluco�o toler:'lnco ,n11 oL::.crv..id 1n ::co1•butic euJ.n= pig:i (..nn,rJoo 

•.n.J. Gho::h, 191. 7) 11nl in 11corbut1c t:onl:oJ n ( S1rJmr nnd llcnur Joo, 

1957). ;. t:1iin11'ic nt deer 1110 in cluoo':1n'li.u icti,•ity 1,.n obccrvud 

in Ll'lt. ti 11:;uoi: or ccorbut10 auillc p.i.r.11 ( l."l nllrjoo .ind Gho::h, 1961). 

!ientar Joo 1Uid 1v\ni::h, r ( 195!1) lno 11ho ,,.,1 t t tir,nucr. f:rcn 10or

but1o t,'U1ll" J•iec: 11/"u wcz., hish 1 cont .1tn or o:i.tr.io, l: c tic a.r..i. 

�lie c.cidr; tMJ, norrnl p irud - l'cd c, b-uli, 11u1t,:oc t.u r1ulty 

op1.r t.ion or thci tri()(lrboxylio now cycl11 1n ocur. • rjoo or.:l 

81'"h (195tl) oho1tc-J tlL'lt tota.l bod, choluatorol , .. �, .. tl., incrc. acd 

in ccorbut.1.c 6UlJ100 pi: • Inn rJoo r.d Cho:il, (l�Go) l'oo o tnt-o

to ::oor.Lutic L_.'1J:i.noJ pJG11 1 rl ob11or-1od lo  iT.<ro.l to�l loJ,) 1'11 J nd 

inc:-i;::.,:11,.d tot. l LQJ:; cholo1tur01. l'hu u obc\;J"\· t.1 r. 11.i ocL,u UN
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Jlrt:Iurcnt1nl ..::h!"nol.lir, OJ i:ho "\cot<.,t.u 'pool' of tiu boclj· toir l:'la oholcll•Cir.ol 

11.mtaooio .u: vi t,,1, in C - dopl,11:0Q. ,u1i,_,; 1. • h nvfoc, 111 t110 J><'l tl m.y of 

mu t., b:>llec of c u·uolcydr�to nd f,i tc 'lrl .ico1 ., .. tic glUn !I pi{,11 ro prob'.blJ 

duo to d:olni11l1c iQ.,11l.:iJ1 proJ.ucticn J.n tJio �corbulio cc:xlitim. 

Althoueh 1,ot s triotly c rbohj\lr." to ln thu blochl.lciiCJll sonse, D-:.orbitol 

h'lo lition kn011i. l-0 cnhnnoL tho _ocor1itior. oi: or.�lly dn:lr.i:it ... rod v.l taoiii a12

iJl m.n nna 1r, .i11imlo oi tho bllar.pt ... ou of irun b.f r. ta ( Cllt:.J>boll, 1964). 

Uortn11 011d Yu.ikin (1957) founn th:lt by lddiI'6 D-sorbitol to o diot dofioicnt 

in tlU.C.L.&lJlo, nor 1 sro,rth in r,'lt:i tr.10 b1·ou ht 'lbo�t. 0:-.-ui.:.L ot ll. (1960) 
--

GhO':',oll ti-. t D-:sorbitol 1.d.tloo to n dJ. t dofic.1.oHt. .1J1 ,·it{utln li6 in�uscui

tho u.rin r:, oi:cr tJ.111, nJ tl\o liv• crnicc�t.r ti011 of vitnw.11 a
6 

m uu.ult

rr,tr. wl icrr.ovod �o th rt to ir. •rc:inlint; r -t.:i . ·,'ho!'o 7rorkora, ho>!Ovur,

obt:111,.:id ocmtr. .lictory rol:Ult11, 1·1,ou D-11oroitol lllhi'.c:,h ll give,, at 10 -

2o;,., lovol for b - 12 ,roc.ltn, r�ll11coil i.ntostinnl o:iorflt:l.on of or• ll:; cdtdui

ctcrod r•dio:i.ctivc viu 1un � in r- t:i. T"noJ llXl,ll:lJnul tn10 in tllrnr. of 

the, diJ'i"urc.,oo :1n 1.ho phy11l.c l i;t to or vl t. in ll12 1 i norbitol. 

Popplor .2.� .-1,• ll9;()) ,oru un'l.Llu to ca:,fl.rt1 iho thiAcw10 - $p:irin6 

otion or 11orbi.ol .in n. Hor 11 d ,uil�1 (l! }, 'iOl,:ir (' thu 11holu 

riold of 0-i.orbitol -'TJ. .he. ,1.-•;ito. w, 1nt.L..· ot.101.,1 1_.r.,r,oo<lll t lo :it t,ro 

I i .1.r. t 1 rc,r ro :iun tod , tbo 

J.Ulitcd oi,..r.11 - otion 01, vi ii, �12 nu i'ollc cld, nJ U,:i riocond

iv 1JJui;.tr totl 111 axpc:rine,,ntr, tl. r t:i r,;t cico in, .l.ch tho� .. y bo 

..ntirolJ ir, lopu.-dcr. en t.h d.lotary oouvoct or v r. ty or B-vi�111. UN
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(iv) U:1J,or Ll.11 nd Vi'-'l.�ti---'----------

.1.1.1.nor.l lc l.l\:f lr.i. luonc<i tho 1·0 iu·l) r.t11 1'01· 11c·. 01· l v i t._u:-.inc • 

c,d 0110 of 11uch i.nturontini; li1 t�rrul. t.1.ouohinc j_:; 1. •• t or s;..loniuu nd
vituran 1:, 1:hioh h: o l>il ,h iii:icus:ioJ uy Di loc,. .. t 1. ( 1961). An-·-

il,·,orno 1·ol.J. tiouoh1p h .. 11 bucn o:.tuolislt...d Oj ·  vor::,,ol·t ,...1 Pnr:1c:il.lJI 

(. Sj) bot�on tho ar.iow1t or pyr illouno :in tho u.iut Jid the cn

llor.;..r-,ous oxnlnto uxrol:ion or s1·u , c t:i 11nil r t�. l11.Lr l: ·1n 1.l1-

toro:.tin6 rol:"t1.c.nani)l iJ,vulv.u,t. •• nlJIX.ln hoal.t. 11rubl,n1 1thcn thu for-

1:1,t.1on oi' Ut'J.Jl.i.t·., Cl.!lou.11 is di:;ounacd. Ccr::;hoi'i' 11..d All<U.'\15 (1961) 

:;ho rou th.'\l; hi.eh lovoln ol� tl.lof;(lr,1 :-.nc11011iuo (/.,00 �·/10� ,;11 iliot) 

providell. rrotoction •·t:·· .u111t w:nlc.to UU}lo::it1on lJl ,·i¼:rl1, �6 -

dul'iciont r.:it.i:, sivon cuutn oupolauc.. t .. '1 11i th clycino 11hich 11> pre-

• 

Booth r,11u Sr:-�.,· (190:?) h.vu ro,il()rtud iron •1.a vit-,1.dn n12

JJ1torrol tiona• 1 • .hor.o 11orkor:- �re.; tocl gatl'r"ootolli::-. r ta 11ith 

iron by intr ,.u�ouL..r injootiot, CJl!i i'ountl t L t tho tro l\,(l 'Ulimll! 

hl.i 10011 vitau1J& il
i; 

jn thoir liv,r£ r,d 111.1\1. tl.Ul tho ur,trO'ltocl

opor:.tl.ld 11n11 • It 11.:i 11u ..t"10etw t..� t tho u-tiflc1 ,l r:ninton:uico

01' hJ.6h luvcl .. u, .. ,.oi;u.., iron J>ornlL1:Gu il1crL 11ud h l.n tor,0100111, 171.th 

tho ror.ultinc 1011:i o!' v.1.'�·llln B
12 

fl•o I tho Dm'\I., n.l liver. flcr.1ovor,

tho�o dl.tn JlJlO 1· i.o ::uL •ont th, t I\ hi.flh lcvol 01 c. J•"1·.icul, r nut.riu:1t 

a:.:; 

(v) 

r,ot bo llu:it w or l\ll coni.lltio. •

•:1 � r.Iin atit! Vito1a.1JJ-_,.:;.;;;=-= ·-... ---•UN
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i!1 dlut, r.ono 1ntm•do; •• ndui.oo 01' nutricntc ,t1't:'.1:iJ1 sraupri h..111 ul:io 

b, ·n ropo1•ttli lJl tl10 Utt:rn tur.,, .1.'or inet::.11c..i, ,il.: oxooo:i or 

llooaco oi" 11000 vit11uinr. Ina profo11,,d influu:,oo on thu ru12ulror1ont 

ror 1nd t he. ui'fictonoy or u,.:.li:.:".tior. c,: oth1,ro. ,t-LJll:o ot ,1. (1�60) 
-- ---

fou,i.i. tlr t v J t..11'UJ'I _
6 

- dofio10,1, onu,'1111 or, ,. diot 10:1 in viti <)in

0
6 

bull4uo dcf'ioiunt in vitzl ;in 012 lthoui;h U10 di,. t co:it.:11.llou

ununusilly lr.r3.i t.oounli, OJ.' vit11rw- �12 (o ll olh.ir r,uL-,•iur. t:; boini;

tufr�c1c.nt.). Al o, �oor.ti·.•o auounto Ol vihui...i... u
6 

ca.u 1.-d '\ 1 •• rkc,.l 

c.ClCJ'.) :;,. in soru .. ......, livor luv-,1� or vito.1..iu ... 12• J.or.1•i:.o:i 1r.J.

Sir.ott (l'.;179 .,.), chu,•oa thoi...i ...tfcuL� to c.p1•l:, lo oth,ir l-vitll111J1:i. 

t.r\oou-to or hi{-,h lovolo ot' ono n-viti;Oi.n in oo::i.,lnntion 1.th lor., 

�coqu to or hit;h lovolr; o::' - ::ocon i ll-viti:.ll.Ul. .d. duficicno:r or 

tldr: c..inu, r.lbofli v nJ, p;11·iuo:.:lr,., or 1 .ntot :c.n to ,r c oonoidoroo 

11:isJ1ific.u.t by ri.J.uce- .. u4iht &i>in 1-.1 o�ric:i.cncy ol t'ood utili;-:�t.10:1. 

,orriGOD nd Scr'ltt (1959. 'b) "'1rtl11,r 1· ... ortw w"l t oxcozc thicl:'li.�o 

or p:,Tiuoxir1u or both lud 110 off o. or, t,,., rd9llt or 1•oproouctivo 

So o uot Loli a in t�rrclt.t.1.onnhip11 bot . .ici, vi t, � 1112 '•n.l

pr.1.tothon1c noiu h'lvo b,1on ro11ort..,J t.,y Aiy.\r. 1 l'lrou.iv.it1"Jl (l!:61).

:.::u (196}) h:.d 11ui,.,c11t .. .l t • t t�.i uf 1.ct u�· ·:it.. .:111 D
6 

dc1'ici..ir:o;y a:.

v1tac11n !J utilit t.1on ir uuo prob: bl,> to r011uo" 1 r. ... urut.!.t.a1 or 
12 

l �tric Juico ..u1 t .. ., prcx\uctlu.. or v _t. nil, _12 - L:uw.ir, �.,L�t..1,01..UN
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Dia!n11t1on in tho ribo1'lavino content or the liv1. 01 : docru....,.110 

i.11 nctiv 1 t1t.:i o1' cono livor doh,Yllr.,c=no11 h�\/Q t .... , rorortod in 

vit.ncin B
12 

durioioncy by l!urtli:,- � .!1.!• (19!,b), '1'1111.•co l!! !!•

(1953) And i:r.:.n:, othur 11orkoro. 

Lloyd ( 196:r) cla ... uod th1 t 04ro tono ocn ir. t.Jri'oro ui th tho 

ntlroohitic t.ction or vi to.D1Jl O, p.:u•ticulnrly 11n0n '. '10 lu vol:i or 

the l!lt'tor nro 10·1. Thout;h tlu.o ovidonco io not conalueivo, 111th 

th1.1 oho::iicnl rol tior1:ihip bot1'oon 04rotono nnd vibtllll A, tt::i 

posni blo dul to1•J.ou:, o f1 oot or h:4)1 lovolc o1' tl10 lAt. •1.:r on vit.�cin 

D oot,\uolii;o ll<illllot bo Cl.l.llCOW\ ,,., •

( vi) Uinornl. nd �lnc;r�l
-

Co-tllin m.inorola hnvc bbcn aho,m to 1J1turl'oro \/ith or. t'4:ld:ii'y

thu roqu1.re .unt ."or othorc,, Po1· inDt.:lncu, Diel: (195G) nm lalillr; nnd 

Pell (19Ei0) i;ho11�1d thnt thu cot..;boli11t1 or copper ;aa mr::tdl., of'foctod 

by iho diotnry cca1torat or i:.olybd11, w... 1110 tL1,:nit.udo or thill ol'roct 

or t10lybdcnuu .1,:, in turn infhlonco.. u:r tho uiot�.f luvol or sulrhur 

- containint: CO'.lfl'>und.ll in tl,o diot, D1c.tiu-J auppl• �nt:. or i110r

l,llnic :iulp� o pronot ·l tho urln ry axroticn of rool:;l:dcnui:i in the 

rat 01.d ohoop tmd rorit.l•ictoJd or conplotol:; prO\'mtcd ito noouwJ.nt1on 

in tho livor (Will r !J� !:!, 1956). 

!.dvo,·,o offoct11 upcru {trO tl, ru1r.. upo.'l t.111) otl.\-i ty of t.: col,y

blof.lnvoprotub1 cnz:yco, XJ.11t.hi111) d h:,\lroct:n1,1, I vo b "'' notcu in 

r t:1 (flilg:u.� �; !!.�· 1956) glv1.n d1ot rJ r.u1plo :..ir,tt cont:. inu-s UN
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tunc:.t. tc.::i. Ir ,. oritlc l re•. :i.

, "'u • • Zi., 1 trou.i (1:,6-')) oonclu ->tl ti. t con •• · .rJ to opinlon:i
..... rliw· h L , 

influuncu_ • 

• lo litU ov1durc to r.u o:Jt th: t copper ion
unor-ptir..i. otl r tl !l • dit:dJii:iltl.a- tho n.11:l for

iron durin copp.:.,r - du1"1c 4 ,no�· n. o :i. • l.wro ill, houuvor, 1n 

l.n · rr <. •-l.on bol.,. on Po nu Cu uw·.i.r,.., ., v •O(l 1: cynthorn.o in tho 

r 1; l>...: tronu, l96o), _,.u t.l:.c, c,dok (l!ill nni\ I �rono, 1961). 

Stud i cu .u1 i; .:i r.l i nhos rou tlw t Lo t,;t or.1l.li:. u.n'icioncy e- u:ic:; 1

docr--...:.o :in t.10 a eel.a }i ot.u1:iiu1 ( ll�"ll r. 1 r lt, 1963; llcuntyra

r,c. .!) vitloan, 1956; Cotlo·.,., ot Ill, lJSJ, . orb o, 1966) .id 'lll .incr l!J--.. ·-

• <1 O'Dcl... (l.,i:,9), ob • .A"Vod t!Lt in

a.-l!"Jn.uu. - u .... c .._nt (,'Ui;,u pir,:: U1uro , r n iri01·� e.i<l corccntr tior. 

ol' co:lilm ir, 11. :.l:ul t. 1 :.nd c:ird:illc l!JocL.c. 1 ·,nitiua 1d Ep11t1.1u1 

(l'.;6}) port-.il!_.t J t\� t tnc, o? .. .r. " :l.11 tb: .. eo11ut cQr.crn tr'l.t1on l:i duo 

to ":ho .uc1-uptio.-i of th I ol ni:io hicn :bi ..:1t1 t I cOJ:o n ti· tio."l 

�d!.wtt botuoGn tb • .lntr. 01.,llu�r n.n -'.tr c llulJ..r fluid 

!n r c "t yo, .re .auch 

ol� r · n ,JU.eh occur duru 

.nt1on h r II ll f0<.uoaoi on lho ,,ut.i,1 rit 

111• r,.,� t10., ,.u ! oal. Dur.Lr Lhlc proo 

• 
bc;t Ol'J 

r. (. t 

ol...,, b< n11. I ,10L l' illua 

thoi or rr'-r-r tion ..ivcn 

o 1 .u to I is o, �11to th

.i.e.,, con! :1r. t. k I p I co, L, poiu. t .,ich lt at 1 •. w 

, 
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doakun on t,1" -ou:,t ol coo! • .iH1, tor u:ic.d, L ,_ llli.:1, o: hi:1 l'ood '\tttl

�-,ny ot, r doti.i.1:. 1,bich l'l ll pointri ol' Llport.:ucu .IJ, duL rninini; 

th:.i <lXtu1.t o. nutrient lo:;r.011 r.hicn c:1.y occur. 

(i) Protein Clwwns
- -

lloa.l proc..,:;:;1J1g tr�:i l>en,n :;ho;ni to lL� ir t•1J nu tritivc v:iluo ot'

e.i..- J roi; .... • On euoh o.;ioas, t. c. ovio.ur.01.. 1ndic.1lv::; th t zy::inu 

dci'ioi.inoy 1 .. tw. tlr3t ll. ... tm i'actor (Fat to.,, 1950). Pador .:it 1. 
--· • 

(1948) :iho icd tll t .in hor.t proootcir1o, a no1, lyninu liJlkng uh1ch ia 

cithur not di(loot.lblo by on::)'IJoa or i_ So c 1-, 1ly dJ.(;o:-t 1 th t Jl.lrt 

of thci ly:iiJ1J u11tur11 th-i blool ::�·ueu..: too lL tu to J\l\l't1cip11 lu in tiaouo 

for�tiOJ1 111th thu othur '\oo.iJ:dhtud 1u:rl.110 o .. ,:i. lb:> intor1>ct1on 

or tho fr,10 .rw,o o c.Ll 11 1 d £-m.r,o 

vit.:uur.::i) dt.h r...duc:l.111.1 oui, r rosult1Jl 1n 

v ...... u,1u1n ,� - co ... _ lo%

ro:ict:i.on (u.�11Jr:ril ro ctlcH,) durirl., i'ooi -roe .,L'1f Mua..:d 'l. dc.cro.3110 

1n 11utt·it. ·,o •1:iluo (P..tta .. 111tl hill, }9/.,& ). ,urth r- e:•ldiu111.,y 

P3 .. tan cu,u 1.1.U (19/i.8 b) on JlUl'iiiuJ. c. r., in ra r.oy clobulin i:1 !r

alu coco ::1olu t:ion r.r� iJ1 t.i.u111u 
0 

" ?G.5 C 

ucro 27.I�, � • 7, J;,.j nd 14.�- ro:.r,ucti'luly ir, 01 i:� of 11oy i:;lobulin

1.r. oc .11urc ... OJ J.cr .,t. ... alol io e y • \.Ill" 4oid 11 lkAlin cli{t 11tian. 

Stivs re U't1 l!ut1ll (1935) .111. A> n - t .lxn.in (19.},5) aho J Ut t 

tt-- llUll'itiVL V luon 01· C'UC4, turi in t a 11uu1, t., 11,• .-, kiiln 

hell.rt, i.JJClcl , c .r .. "llr. !'1Dh , ,l J. .cr<1 e a , .,u, tl, :, If "" .::,;i.1-0111...! 

, 

-

-
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to 114 t,> ,Jl 1· ;uroo for 'l. conoi.ci.,. bw ti o. CIUcl:. 1- nl. (1935) 
--

follJl,l ror r t:i 4 ll.ocru , :, in iuolo io: l ,.i.!uu fro • O. to 41, o.nd 

tru1., d,4;1.11;t1bllit:, t ro 93 t.o 7'5, '17htai o euinor,c:1 1ri:; ho tod. 11 t. 
0 0 

150 C l'or 66 how· o on 1 i'Oll t. I: !l,,, p1·otoin lu·.•cl. lien tilic n t 120 C 

for 77' hourc l�o rwucod tt.� truo di6oot.1.t,ilit• or Lot.lbu:Iin ill 

tho !1'11a.1 o,q,or inont11 1'ro::i 95 to 6?";.,. 

H 1: tr.es�L1JJ1 .. , on t,es ot.11.r hw, h II b-Jcn ol10".n to itiprovo -

thu nutr.1 IJ.vo V'.llU!> ot' vuriouc bc.:m:; nna p"' c r r.obcbl:, by do11troyinG 

thu tax:Ui:'. ,,nd trypc.in ir.hibiboro thc..110 l,:,1ounco uau .. ll:; contnin. 

Fa:· l1111t.:inc , O!\b01•n,; 1.a. l!oni:.ol {1917) 1'ound th .. t r,;rourul r.111 

3) ybuir.,J nhon {"1)..1 to r• t. 'l:; thu aolo eourco 01· proc..iir. in u1 otbor-

rri110 cocpl� r tJ..w .ti...i 1.ot �U}JJ-ort nppr ci.r.blo t'":l'O 1. rla;nivcr, 

noru'll {ll'O'.rth rueult.ou 1ho11 tl OJ •01·0 f11l an :soy\Ju.,n!'. .,1,.ich unro 

pro"lioucl:, ooo. • 

O:;b01-nv u • ,:, • l (l!:117) 1 1 utl,01· 1101•1.cr:s h , shoim tln t 

ooolnn • i;roun., :,Vjba.nr ir1or" u tno dlr<c:it uilit • u, wll., totnl 

prot .. .1.11 tr.1 1.,, • or r • J'h 1 u n 11 , 1110 inor .t -d 1"ood oru :iu ptlon

1ilicl, tosuth er tn.tl, �, ... ,·.... 1 ni..ro .in 1.1.111or1 t.1a1, .it;ht kl r0:

pon11.1ola rcr t.., mere .r. tl nuu·itivo nluc. of oo.,1.utl ao� be:-r.c. 

lir.k11 ,id Jolu {1921) r 1 ort..-.. 001.t- r r-rwth 1J1 r t. mien th y ,1or

f' r,:l on co okod pr ot1.,1J n l.n olJ t 1":"!l • l' •,oJl\' 1. b .C, Johnll I'd 

• lrJ: II ( 1!)20) h". ". l o rc1 or • b , r grc, th a, r t::, or l'Ool.e,j

pl.'leuoL.., , ionlc l.. f)l'Ot. u. • L, IL V:, l 1,11. I, I.I 
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th t hu C C U!IG� �O::... 1 I.ii 1 1u·nLoU\ l.'l· otl.oll 01 tht llu iao� too 

•ituch , It w. ·1 .U. Ll,., .t1, tho r • 1·orm to ., co: .. VI\ 1.ln blc l ar

11.vr;orpt.1.ou .d ... n;'lbol.1.c u:i ,, ori oook.i i. 

cool:i!l, h,, <> nlco bo(ll\ ropo1 tc.d 1ri th1J l1to1• turo. Por :ino u..nc , 

:lo,:ontic oook:lllf; incr1.�:ll .. d the. ,rue. .l.4!oJ11tibiliLy a!" tbo d:1.utor:,-

ni tro,:;on. 1lutchln1s.,n "" nl . 
·- -'9 

(1964) nhO\, ... -d r,-.,�,JJ r bonoi icilll uft'oct11 

1.ho Jo11tr.11Jti.en ox' 1:. "' c. city of ouch ct.T -il." �a ric(I, o t11, C!l.:L;,.,

lnrloy, 1h ... t n'.i ry.,. .,1 ... roforo, it .::ll(Li• th. t only ,non hon tin6 

\...ico.::i.111 .. wco:.civo, tt t 

dour. dA1 l-'o occur. 

u, t I.Ui..!pcr • tUl·1111 l r 
0 

t-,r then nbout 120 C 

--=ar ( 196G) 1·oportt tl in111Q1lfiorJJrt lo ,;ic:; o. o rboll,YlU"l tc11 

t.nd :l1u1Jralr; b:, l.«, lclrlJ,i in ,ot i:-roococin o :i0.t roodntul't'c. 

S.IJ,cl:..lr ot l, (1969) h-,u, ho ,ov,>r, ropo1 t01l ·ano lr•n�rar:ntio:>s 
-· ... 

::olu W... or nni ul \le;. t ly 

to d xt1·.u1, '.lli .. c .nr.l:1 r11 lt:o 1'10 .,d U tot zt..roh r, l'ltini:::ocl 

t. 85
°
c, inl poL,to :it: rch t 6.J 1,, J.i. 1c l colutio.'l, r.uoh r J.r. 

11 tu ,/Otl fru i. t II I r.J. J • -"I I h • � C. u '-• 1 UIV\ o'll lu. 1 O. O'Ull - IUC I' in to 

-

-

-

-
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tsluoo1:111 n1.-1 i'ructooo, It� r,nrtinl conv.lrsiori to Cl.lr l ill one or 

thll uoanc of dcvolo1,1ne 1'b·,ow·n :in i'oods by coo.1tine (SinclAir �

'1.l:, 1969). 
-

( iii) Vi t.-i!Jin Cl� l)Bo�

Tho v.1tnt1.iris nrGo tho ooot ai'foctod o.nd tli.:: oost �m.sitivo ol' 11 

the r.uti•ion ts to ht;)Q t prooow cin,::. Sovcrnl my :surf.� oon111dort1blc,

lo:;sci .. durini cookin& (llondur, 1966). .'ht cruntoi;t loosus during 

procoewinc a.ro cou:11.,d by lonchini; out or 1Tltcr-11olublo vit:1.m1ns 

in opoxu tionr. ouch a :i mr,hina nnd blr nclu� (Ad.:ir.i .£! �- 1942; 

Lc-o, 1958). llet,rovor, 110 or tho r...rl,y 11orl-: on tho cho.rlc;.l n�tur, 

nnd propar.tio:: ar vit.:u:w,:; :1ho11od tl. t, 1,hilo ull .r ... to oocu 

CIJCtor.t thorcolabilo, thoy rli.\ 1 ·r 1rl.dc;,l y  1'roo ono nr.othor no l'u, .lrd.a 

tho condition11 .,hich iru lut.nc) thoir dustruction. 

-

Bot! vitouin ,\ lltlQ ,- 0>rote:r,o 1ro .lootroyod 1t �h t=- -

poratw•oe 1n tho pr o nc:o or ox,y8cn (Uiin·J.n t:.ll!l Von Looa<>cko, 1960). 

They n1•0 ox:ldisod oy 1'1t p:,roxilloo c1d 111 tho prooonco 01· tr.10011 -

of COI')Jor nnd., ton losoor axt.011t, or irN, (Bonclor, 1966). Do 

(1336) roportw 11 10110 ot· 011rotonc in voaotabl011 art.or bo1lil1c rar -

ono hour. M.ilik ( 196;) ruportud lo1111t.zi 01· vit.4cila A ( inoludins 

et1rotc.no) nldch t'4ngod rrou 2!> to 50,t !'roe the. cookint, oil ustd 111 hie -

:itudioe, Thuco ru11ult11 au& 011t th, t tho lont'I oi' vitnc:Jn A "IOtivity 

ro:,, bo �-:1.111.1cttrl 11hcn VGo t;,.1.,1 11 01·0 inoorporoto;l in etOTfll nnJ. oookod UN
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Ico:::orito.t.1011 of vit:1£1in A nnd tho provitnc.in 0,.1n lo.:1d to lo111oa 

1111 1n oani1n,. P"leon,·r � �. (1964) rq,ortc.l w,plu&IUlt flavour

cl\Ju t.o dugruMtion ol' c:1rotonu in clchyll,.·At,.� carrot:. llnqoood .2! ol, 

(196}) roportod locoo:i of vitouill A in cnr'.cl � ghoo nr.d VlUlllllJYti. 

1HUJobacrvod th'lt frying ot 200°c u.u:ioil a. I��� lo:-.s 1n 5 ninutc11, 6q., 

1n 10 wirutc,a •Jncl 7�i in 15 winu�i:.:s wldl.st. boiliJ1c in r.nt"r c11u5od 

l«( loss 1n 30 CU11uto11, 40J' in ono hour n l 7<$, 1n t.uo hour:..

Vitllmin B1 often sul'foro ooneidor3blu cltu;.al�u 1\ur.iJ1g cookina \nd

proco11:11J1g or f'ooda, Liko nll 110.tcr colublo vltaw.n:i, vita.cin B1 is

cninly lost rroc food:i by lo�olu.nr. ,tosooo (1930) 1\,J1ui I.hat in 

15 ainut.011 boill.nf: obout 501- or \:I.,. vit:.CLil, bud gono into t.h cookins 

". t1;r.. l..'lngloy � .!il· ( 1933) rtportocl thl t tho ontinountic potency 

,2! ,2.!, (19}6) .:ind llol.::oo E! ..l, (1932) h�vo roportcd tioil,1r 1011101. 

Vitcain s
1 

i:: :it.'lblc ill oiil but not .1.11 nlJC'llino ar noutr.1� 

uocliuo, Hild olmlillity ot' t.'Uly IL"I tw·nl 1r.lt rt. )l.111 buc,n Gho-m to 

CllUllo cuch dost.ruction ot' vitamn n
1 

l.n 1.'oocl11. ?or il111t.:..ncu, rioy nnd 

Rao (1963) obacrvod " lor.11 of about 35 - 8!(. or thl.111JiJ10 ii, 61-UOl ooolcod 

M'it.h 1mtor11 of cotoroto to hifh nllcnliJ1ity. Cooking 1n ,list.illod mt:ir 

oou11cd n 101111 01· about �; trit.h top 1111.t T, tl.cro t1..i11 nboJt 8 - l� 

loaa 'flhilu uull w.it�r c.luecd c. lo11e 01• up to .J(f,, 11111h lo:.t up to 

� or itr; th.1.acil10 on boillnt nn\ 7!r. 11n c:uu1inc, L(tu;• lo:.t nbout 

� of vi tar:uc. 1i, ,hon :scr.11:.blou n:l � 11hwi boilti4 (L 11a $.£! !:_!. 1942).
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Lo:1ll1.a or ·.ritar.dn :c
1 

e01,tu11t of ........ t duri.ns eool.:i.nt: \Gri\.d ,,ith 

aizo of thu cut, f« t cont,,11t, or.d other f11clor1>, but tho nv .. rac .. 

m:i nbout 15 - 40� Q'I boiline,, 40 - 50i'• an f'r:,u , }0 - 6o, 0.'1

r011:itini; and 50 - ?Or, on 01,nninu (, ... rri:i and. von Locio .. ck:,, 1960). 

Loo:io:i ol' r1boflJlvinc ooeuro c:ni.nly tlu·cuch lOClehint. Thu 

vitll.l.W'l L� et.1bl.:J to oxyi;ui and to llCiu conditJa.�e but Wl11t>t.bl1> to 

li8ht ond alla.ll, H1:rris and v011 Looooel!: {1960) h VC> r .. portod 

5(1,.. 1011:i or riboflu.,·lzio in two houro ..xpoouru to brJ.tht aWlliaht 

nr.d 20;. 10110 an dull cla:,. Tho riboflnvinu ia canvo.rtcd into 

Juo1fl.c.vino. .boao - Pi:c:Ut (1936) h1,a ropart\lC! loe:;011 of viboin 

� into th, 0oo3dnt 113'!.t.r, Lc.vinu 011d Rocdngton (19}7) found only 

a sl!Q.t 101111 of riboflavi.nc, uhcn cotton :ic,r.,d .JWl and 110� booru1 

uorw oool:oo in a pr.::aaur u cooko.r, 'nlik (1967) reported loaeoo of 

up to 50), for ribofb v.iJ,n in hio diot:1 unl .. ttribuiw thci110 to 

lc:ich.lnf; on,J opc:i I :in cooklni;. 

Vit.onin C ie ono or tho c011t lallilo 01• thu vlt-0.'lln:i. Ita· 

rotc.i,tion 11, fooda u often ueod aa an in•lux 01' novc,1·ity or pro

w11ein6 ond :iiorau.: oor,d1 t1one (Dandt.r, 1!)66). Looeo:, or the vi t.n�in 

occur th.rouch 01tidlltion nidCJd Ly th .. pro11cnoo of tnz::,'t!O, a.ecorbio 

ucid OlUWJ.ao, ht4t, i.wi�ht, oicyi;cn nnd nlknli, llU1 by looching 

iJ,to the, procoaaine; "l.tcr, t.hia dc.pundini; on the, voluru of thu 

'ITll tcr { Bo1 e - Pu:cr., 1938; fkntlar, l) ,6). Prolont;ud h<XI tine cor:ipluttly 

doatroya tho ·rit..nin. Oxidn 1.ion 01' -- vii.1cdn 111 ilao 04 taly�lld 

by tr�coa ot' copp..r (Kolllu o.,�l Zilv;:i, 1935i Sc ... nt - C,orcy, 1928). 
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·rro:1:11<.r .2! il• (1936) 0b11c.rvod thnt. '1.1'4.ir 110� voi;otabloe
-

woro boilc.d for 20 u.nuto:s, �b0Ut 30,� 01 tbu scorbio noid r.a11 dostroyod 

olnd o.bout 30):. · .. 11.11 proaunt in tuo ooold.nt; f.'-'tur. F-.nton � _Q. (1937) 

ob11urvod thut oft1;r tno t.d.nutos boiling, 11111:ss olllUU lo:it 10 - � 

of ito or�iJ\. ,l 11oorbio noid oontont by total doot1·uction 11rd lJ3 -

2� lVld po.11:illll into tho oook:ins 11, tc.r. "DurJJ1i; nn O.."'t.'U,lin tion of 

h011pitnl diots, Plntt .2! !!.!, (1963) ob:iorvc,d that poulol pot!l.toos ,,hen 

11oo.kc,d ovorni(;ht in ,. tor, lost 45 - 60,. of their :scorbio acid 

content. JioHonry aAd Cr.1hnL. (1935) found th!. 1. cook.id po.,:. b..d 42;, 

101111 vit..nin C than th.i r.111 poas. ro11ton � _a!, (l936) found losac:s 

ol.' 7 - 101, or vitlain C 11hcn po,111 ,, .. ro boilod 1n 11odiuo cblori.d.o 

11olutian ill nn Cll:ltlOl pa;i, Pixon nrd Rosooo (1938) ro1>ortod .. lo:ss 

of 5 - � of 1111ccrbic o.oid in boilud urrots, po..5 J.J.d. olli1100ha.rd, 

-

Could _!!1: �. (1936) bu-.• not,,d th:.t tho grci.'\tllat lo:,:, of vitan10 

C oocn.u-11 froo tl10 ti.ou tho v'-gvt..,bl.J 111 pluni;od into tho boi..llns 

w .. t..,r to t!11t nhcn tha bo.il..inrc point 01' t.ho cook.1110 l"ladiur:i is llg:lin

r�chod. Mo.ck (.i.9.56) :sh<mud th:lt thit1 tr.111 clu-, to tbu notivit3 of cn-

1:Ytl()II pros1;nt 1n t.n. rn, vor tllblt..G 11h.ioh roootud to oxidiso o.soorbio 

uoid r.hui"v�r a out au.-to.100 of the. v.:soti.iblo 11A11 CX),ooocl to 1r. Thus

t-.,o faotor:a, 11olublllt7 ot· I.ho v"i.t4,iin And th, �:wity or ita 
-

do11truot1on by ox.1diiing onsyt a, both int'lu�nc .. d by ci third vnrillblo, 
-

thu aothod or cul.ting tho VQ8-14bloo, opcr:ito a.1J:lult1noouoly lll 
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Loaoea of '11tt10in C vary with lhc r..cthod of coolt..ing. linh:>a.n 

ll942) sllowtd thnt looooo bucQ1:11. pros-rooaivoly gri.at\.r vith stuac.ing, 

't>oilinr ond baking. \!elliogtoo o.nd Troosl<ir (19}8) reported a loss 

of 10 - -,C,. or nncorbic ncid on coo1,.iJ18 cabbucv by vorioue actl:odo, 

but the cookins vo.tor ext-rnctod c.o much oo 665'. 

It 1o not only during the actual cookint; proccou thot loaaoe

of vita.ain C con occur. l'ho hondlinr or tl\o materiul befor.i o.nd 

!lftlir cookine also proVidoo opl)Ortunitioa of tt .... vitacin lose. Hnny 

practict:s current in nn ovoraco k.itchoo ur1doublodly tend lo increase 

thu oxtont of such lossao obove tho un�7oidablo ctioi.l:lum. Vor.ctablce 

a.ad fruita a.ro ofton pool&d, choppod up, o r  otherw1a� pn.pared for 

oooki.nc ooootimo oven b&foru thoy nro noodod, Alld at ti��• loft in 

cold vator. Croon vorotabltiS are nonrly o.lvciys aoakod in no.l.t and 

voter tor 000utiJ:l(, to kill slugs ond catorpillaro (Boas - Fixen, 1938). 

It. C4D then bo a to tcia oatogorico.lly that in euoh c 1rcw:iotancee losooa 

o! v1tac1n C throuch oxidation o.nd loachinc lJ'1d of tho other vitacino 

by luach1nc o.ro boUJld to ocour. 

-

VitQl:in D io otablo 1111d oo iJUOh no loooo hav11 been rorortud for it 

iu tho 11t.erat-uro. Hovovor, Uondor (1966) rcport.od 25 - ,c;(, lose of 

tho vilei:in whon vitonin D - 11nrichod ctilk WQII dried. 

Pyridoxino 1.n not a tab lo to hon l end oomo loooGo oro •flen ir.

CurrM on cookins fuodo. Davies u .rJ.. (1959) hav4l roportcd ooc:o 

10011011 of the vi t.n.cil1 on o l.orC1gc. 

llicolinic acid is un&1 foctod by licht, l,oot, oxyi;en, 1101d or all-:oli. 
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Tho onlJ lo11c.011 rc,portc.-d by Bund,..r (l:JoG) fe1· 111ootinic acid ,.�s 

by loaching into tb., cook1nb ,l"' tor. S:lci J1;r 10111100 1:u.,.., bllCJt obsorvod 

by Ru11110l _2E !!!• (194-3) ,1ho nloo ro001-dod 2� lo�r. for. lo:ii'j· pUlllta, 

17'1> for floi1ory plb.nts, � for logw:w11 411d 9j: for tuber II and root a, 

(iv) Mincrnl Ch.'1.nllos

l!inural oh11ngos durinf ooolans of '\lcr1w:i m tcrlnl:, l:u \ o b<Jon

ro portod. l or inataJ,co, "-indar (1966) ropo1·tt.'1 ILn inorenllu 1h !Jouiu..: 

conte.ot or pea.a fl-or,1 l. 7 -r/100 so in tho r .. u vcgotnblo to l2 ,ie/100 

ga in tho cooked fore. This 1.ncrollcO rn:.o probc.b],:/ duo to tho llbllorp- -

tion oi tbo cin&rnl fror. th� coOICl.Jlg rni;oJ1·. Horner (1936) roportod _ 

s:ioi lo r inar01J.ooo ir. c..,lciun con to11t oi' t·ooo.i:. 11hun cooked 1.n h\rd 

11:itor. S:,-ndor (1891) no�,A only 11 t111'1'lu1c los:i of tot l uiJ1ar 1 

cont .. nt oi' unpoolod potntooJ� on boil..nt,. Oriobol IUld Mior.:oistor 

( 1926) roportud a 10110 or b - -,;'.. Pi'und � .:!,!, (l.942) oboarvod .in

llVcr .. go or 10;. 10011 1'0r irct\ .&n pot..:. t.0011 so._Lk d i'm· Gile hou.ro prior 

to boilir�. Phoaphol'\IG rotonti(!ll .in oonu voeatn blo11 rUltiol !Toi.. 

6o - 8?;: nhcu1 cookod in opl!l1 kllttlo, 1'rom 68 - 8$ nhcn ooo.ccd in 

1nterle11:i cookcrll and i'roa 01 - 9Zl- nhwi caol•od il1 prot111uro 110.uco 

pan ( nr inla:nn !;!.!: ....! • 19/.2) • 

Bl(olution nnd Concopt or Anit':'lLI:.!?.,ridin,: E:q>0i;_iL1onf:! 

Pttedin8 e>.porilJ011t11 1tith nninll:i ncro do11ie;ra1tl b1sod oo proviou:1 

axpcrionc:011 ,,.l.th 80ol ll.11(\ b:w l'ood:i nll'l ob:iorv;,.tion:i 01' U10 e'U'l,y 

nutr:itionirit11, F1•on lon6 cxr,orio,;co 111th do a11t:ic ani!:l,l:i, McC<lllu11 
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hnd concluded th'.:1 t hw.an diut.s co.ild c011 u•ibuto to tt,.. 'pr ... to:r.'ll. ticm
or tho chllraotcriiitic:s or j·auth it' thoy uflro richer th':n ovor:iso 1n
t.ho nutriiinto, c.ilciuu 11.114 vit:icino A 1111.i C. 1

Hor,ov.ir, tl10 oorUoat rocord ot' foedins axpori.L:untc 11ith hu,",\J\
eubJoot� roportod by McCollw.J (1957) ,,ae J)(.'rt'ornod in (x)7 BC, 1n
11hich t.,o oontro:stin� diets r.oro oo:-,por l. 'his I oxpcri:Jont' 1:1
rocorclod 1n  tho Dook or Dnniol (1: l - l,;, ) 1n the Biblo.

1.:1,;o:, o.nd Gilburt (1884,) eho10d th.. d...i.-oronco J.n thr, V,a.luo of
protoino of coro1Ll M. l..1t;u110 cood.o in 1iil!<t tms th:i first onunl
exporitlo)nt ovor porfor, � l. Po1Jyc1, (1791) oonduotod M O...jloriuont
11itb 11 l.orl,o ,:ut:bor oi' chick:, to aho,, tho nocd of "c11lcaroour aub
ot!Ulco" to tho birds o :tpociD ll,y o t tlio tiL'O of l4yinc.

l.!llgendio (1816) ,no tho l'.ir!lt to doscribo n t:;D"ptora or a uiotnry
dofioiency d1oordor in  nn oxporicont.:l onir..:il. lfo observed ij,is in
n acrio3 or IJXpcriconto in ,hioh ha fc:l aot10 doge 011 a. diet or •usnr
ar ollvo oil nrd. ntor. Tho nn.ini1l11 11oon oxhibitod tlu 11ycpto:;s of
inlutition, 1uffarod fra:a cnlnutt"ition 1ud tUud,. 'J'ho1·0 r.:i:s 111110 tho
ulcaro tion 01' the corn on, I\ oonditio.i r,hJ.ch u L� t11r p1-ovo11tcd by
tho •da.in111tratio11 of �it, m1r A.

Thaor ( l.80f+.) obcorvod t,-t ,1hot"1 far.:1 iu1icr1lr: 11ucll ac c ttlo,
hor11011, and 11h11u1,1 ,11,ro i;ivcn onJ.:r 11011-c'<!'od h.sy Lo oat, thoy rc:--
�lnod 1n 600d oor.ditJ.011 fu1• loris t.u:o. Proo thi11 ob1c�11tion
ho coricu1•,od tho iuo.1 01' dotorniniJis b7 t'oodinr, o:xpurinc11t: tho
n00UJ1t of OliO l'oed 11hich niui u11uiv:: lc.nt to a sivcn 4QQUIL� or lny, 111

::.sint4.u,iJlc c.ocn r.utt·iti·10 oor.dition .lz, tho nw.l, TliiD lator cnvo
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riao to tho porul. r '.{lh:..or' 11 "H11ye Bquiv.ilcntr.." 

M:1.t...l oxp..rL.llnts sinco tho1, opcnod nc.,. .. pt,roi.cho:i to tho eoluticm 

or 0()11t nutritioMl problc::ic. Tho kn<r.rlOdf:,'C 01· nutritio,.al deficlonoy 

di11oa11u11 uith 111111:1 1 '-XJ>Or1.1 int:i led to tbo diacov<ir:, of thl' vit.,m.no, 

aincr,11:;, :lino .:.cids UJ'ld too othor nutriont:i nnl their rolos 1n 

nutrition, It ls n011 po:isiblo to llt'-Ja.y foodo anl d.iot:i for thoir 

qun.lity, nm druga t·or thoir potonoy nd imthological olnll{;CG or 

ilitc.rforonco nith :ipeoiAl runctionu ouch 0.11 fortilit:; .:i.ncl footal 

dovoloJ)lJcnt by llnir.,.,.l exporiconts. An ilaport--int foaturo or aruay foocllng 

tria.l:i 11hich ho.ve bocn dov.:1lopocl nlon& 11ith tLo u:.o o:r l.a.bor.:i tory 

nnimJ.a is tho uao af purifiul d.i.:>ta nc Troll r1., contt,olo. 

7, Tho Co,.vuntio11 .. l lilathocl.s of Diotur_y Protoin £>'vr.lu..tion 

Tho pril..lry fw1otion or d.1otru-y ·rotoino i.s to f'urnioh 11 alxtura 

of ccino ,cido of Ule proper p-1ttc1·n for the oyntbooi:i 01• ti1111u1o protoina 
• 

nni.l for r..iinto1111nco (Alliaon, 1955, 1959). Any 10.1thod far uoiiaurinc 

tho vQluo 01' 1'ood protc.11111 uuo t J.iroctl.y ar il1tl irootly ovnl\U to 

th.15 function. 

l.lany 1:1t:thod11 for dotorJ:lining thu quolity of dietary proto1n11 

h..'l.vo o•,olvod 11inoo tho ro006Jlition ol' tho co:1tr411til1g nutrit1vo v11luc� 

of 11rotoi11c rroc difforcnt 11ourco11 by La11011 Gilbo1·t. ( 1854) aid Tll!lor 

(1804). Tboao IUll.hola h'lvo boun rovl011od by Alli001, (1949, 195�, 

195;)), Proat. (1959) an:.l C11c1,boll (1913), l!odi.1'.1.c;:.tiona levo 111110 

b"'.:n ,�uo of th., 01-16il1Al toctJ1.1,1\11:. • 

Th<, 001.copt at' biolot;i<Xll vnluo 01 prolo.u111 o,·ig.inllll.y put t'0%"11!1rd 
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by Tho.0011 in 1909 c1d l.Atcr ,.,m1fiod by l!itoholl (192} - 24), o.nd 

Allie on {l955) 1r.i.:. b:-acd on t.ho nitrogen ,:;uinO!l or lost by An cniml 

dotcr;;.lnod by tho m,ilyaoo o.' tho food, the u.rino and fllocuri. 

Althouf!h tho 00thod ill r •u rd.od. by :my :1orkor11 nri boins rolio.blo 

,1hon properly cr.1·rlcd out, it 10 dif.Cicult and tic.:. eonsu� 110 

�t lr.lDj' o.ttt:.:.11t., havu bocn c.:ido to 11iJ:ipl.:ify .lt. For inst.inco, 

4s difforonc1;.., 1n bha biologioa.l "iuo11 of prutaint also produoo 

diff<ironoos in ;;ro1rth r•to of tha oxpcril;iont_l <lJl.lr.1118, 11 nw:iber 

ol" flTOl.'th proccduro11 h:.vo boon dovolopod for protuin ovalu11t1on. 

Othor narkcra ha vo o.pproochod tho probloi:i through 1.hiJ uffuct or 

diotary protoiu or. tr.o oot,110.si tion oi' tho bo.iy tiasu1.111. Foo:la ravo 

also boon :icrocnod in roJ:sroct or thuir nutritivo �'lllu.oa by chemical 

oncl =cro\iioloefo:il cothcxlo in ,m ntt .. l)>t to oorrolo.to biological 

valuo ITi th di.N'or<:noo :1 in �.:tine ccid conpositian. 

{ 1) T_ho e;ro,rth ..... thod 

Osllorno -2.! .4. {1)19) introluoud lho oonoo1,t 01' tho t•rotoi.n 

efficiency r.1tio (PER) .. 11ich 1:; th,; g1·1.11:i11 itain 111 uoi6ht d: tho 

OXJori.cu11tnl a.nitnl por i:;r;m ot' i,rotoin 001111w ,.i., 1n their ori.&in• l 

do1118n, PUt un:i dutorLdJ1cxl for 11ovor.1l lc,volll of t.11.1 to3t protein imtil 

tho t-,xiJ:1111 vnluu 1,hir.h 11:ia ro611niod. aa tho bo11t ontial \,,Q for tho 

prot.oin ,. a obtau . • o.lmoo nud Boaoh.'lrdt (1946) hovovcr, llUJ•JJOrtod 

thin p:-ocoduro tho.if;ll .. h1 J ob inod uixiu.ar. PLn VLluo n t 10,. Jiot.;iry 

proto1n l<ivol 1d. at 11 hll"'"'r- 1 vol for pGOr qu1lity r,roto.a,11. Blocl: 
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And L!itoholl (1946 - 4 7) atronsly cr1tlci11cd thiD urocoduro • 

and 11t:1tcn !.hilt the, in11l.::1tcnoo of tho 11rovlous authors on tho 

dotc:rLu.n tion 01· rr-'lt.l.LlU! oft'icicuo:, r,ati011 500110l ill-"dvitiod, 

Tho notunl iraot..lc:o u;- cost worj.01•11 lw!I b.ion to test protein:: 

c. t n 11irlclo lovol, uou:illy about lo�. Also, tl1u groa t.::r, prool.11ion

of the P.&n cothoi ovor tho u:io or tnu uo:ly lhlioht cain or,ly o.('

Houetod nnd. lorcoo�or (1947) ond Shurll'ood and 1/oldan (195}) h..,o boon 

dcconotr.1tod by tho Rutgor' 5 Col.lnborotivo Study (19.50). Tho.,o 

,;orkc,r:, obsu:rvo<l th :t vor:ia tion botT1oc,11 lobora. tori.q; on a roducod 

by alJout .50fe, Chnpmn � .!!!, (1959) t'!h01,cd tl-ril. thcro ms nuoh 

rociuood vnrULtion ,ritlun groupo or nniailo ohon woight t,-:i:ills 

miro ruk tod to food oonau..:ption. 

lloaglond c.n4 Sr.1dui- (1926) ,inl Buv<.iridgo (1947) ah0l1'3d tblt 

PEP. vnriod 1d.th tho 11e:c or the r .. t. Uo1Ti11on a.nd Caopbcll (196o a) 

ob11urvod tmt fc:;, l.;i r11t11 tundoo to gi.•10 =rlmll PER �luos nt 

louor protein lovolo tl�n nnliJ!!. In nddi tier , tho two aoxoa did 

not nluo.yo ohcn, tho a:uJlO dif,t.runcc, bot;iocn proto1n11, Cru:pboll 

(1963) 11tnto:l th t <11J1c 'o:nlo rntn, nt norml protoin lovola, 

did not &'lin oo r.1p.i.d.l.:,, uo m.lor,, ..nl tbo \>;1r.1l\t.io11 uith:l.n groupt 

not con11i11Luntl::, o�llor, tt:o precicion <ind ow10.l\.ivi ty or 11 toot

u:,in ralc11 my IJo uxpoctod to bo bottcr tmn or.c u11i.11g f.ir-alo11. 

Jor.011 (1951) ob:io.:r,od Ur: t lfi th di1,tt 11hioh aupplioJ .1doyu1 tu protou1 

both 111 quality end qu�ul.ity, rnlo Mtri turpa1111od tho 10� 11.1:1 1n UN
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I.11 api to 01' itr. ob.iws ndvan f:n(io:i or o:wplic1ty, convc:.nicncu
nm Widospr(;:\J uro , tho PER :1:ic,3y cothal Jt_.:i uocn :iubjootod to ,-,riwooriticicca. Por .inot:incu, llitcholl (1944) "lid Dorilur nnd Dooll (1957)pointad out; thr,t (4) tho 1·u�ult11 oy V-ry 1,.l th lu\·ol 0.1· prot11:iJ1 iJ1 thodiot 11nt.1 foo;l i11w. . .,, (b) tho r.11GUr.ptian th t body .iicht f;lin u
conotont in coupoaitior. io not r:ucoi..111.rily vnlid, cllli {o) PI:R cnko:, no nllo,111ncu 1·01· Ill'.' intur..nncc but n::i:WJoo tl� t t.11 p1•ot11ln i.,; u11od fargro .. "th, Dcnd ....r end Oooll (1;157) lr,o ccntio11od th: t. tJ10 Pm dooo
not pur,ut tho ov;iluatio11 o. 1,roto:tn5 ubioh do not cup ort ,;rorrtb
atd. 0onooqu1J1tly th t P!:R yicl.tl:s :i t.uch naro v-irinblu ro11ult tbnn
r,P 1. Alao, PER ia 11on-11puoi.f'ic to toiit protoii,11 aii otli..or nutriontc
lT, utu 1'oocl r;;:.y unb.11 co ·o:i,sLt inc1·01:,o, 1'ar cri!Jl>lo, f tty livor
11hich my occur n:i fl r1111ult oi' ucino ncid ir.bdlon._,. lu•ul:i to incro:1110
in body YJoicl1t. 1'hous}l tl11.100 critici:s :::; t.-ivo boon r, 1ut""1 by varioue,1orl:or11 it 1:, nooo:ie:ir:; nncl nloo Clu"ir4blo to u:iu o,hcr JXl.l'.ll:IOturs
ouch 011 tho biolo1,ic1l ·r. lit, tru;; dii;o:itibil.. •. , , nt t rrotoin
utS]iwt101, :ird. nc.t .:liott.irJ r1•ota>in C4lo.ricri buc_Jw1. 01' thoi.t- prooi11ion

a.ni) loao d op011clor,co ar1 nny or t.hu tl.rn -back11 of I-;R,
( ii) Fitror,ur

:.. 
lltl'lbr,c.1 nnd. t.lc>l(),.).!:.�l V11l."1(!

-.o AlliD011 (1955) poJ.Jitod. out, ncd.,10 ncid:; r.v bo 001111.ldor.J<l
0.£ antorin • c 11:;nllllo ']>0011 oontr.ibutotl to both l� tli1:.t1u·y and ti11auo
proto11111, Sir1uo uitJ'Ol;Wl bllr noo u t.hu wn et' U1.., ;, iz111 nnl l o::110,
01· nll tit111uo proto1l1n o1' tho bo, , it my bo unod n:: n uic.11ur., of
diotnry protoit. to t.J.,, 1 uin'll c-,cwrnvJ. Thu f1-otio11 or �,o o. b:.orbt:d
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nitrogen 1•atn1l1cd in tho body lv-.:i buon dot'inod II tho 'biolot_;icnl
viluc' (Ca :pb, ll, 196;).

ll = l - (l>+F)

P a.re tlJO n1tro6ui 0101'\.t.tJ<l. in tbo urino and fo.cco11 roi,rc.ctivoly.
A:; ell U1u fiuc.:il ,..i.trouun '10015 not origin!l to anti.roly froo thu fOOG.,
c oorr.:ction 1..1:1 nooonr.,'lry for U10 ootaLoL.o or or.do£:C,11ou11 nitro&on.
To ovorco:ie thie, l.litcholl (192} - 24) oxp-oa1.:od biolo, .1c. 1 w.lui.

BV = ?, 11,tnlco - (Pa_oc.:il !, - Uct4bolio I ,  - Ur.in..r . - Oido •onoun lII :w tr.J:o - Pl'luc:. l ll - Mota boUc l 

'Truo cl1£'011tibilit:,' dofilloci :ic tho f1·act.io1o ar tho .b1i:;011tul nit.roc1111

ab11orbod, �ll :;j..1.d]11rly cixr,ro11cui 11.111 

•• • � ll J,.i,t;.qci -: Pao01d_J - Mob: bolio I nooII inW:o 

llOo 

Thu fi£'11"011 fer the l..1\Jolio r: 00 l JI And tho «11dotionou11 // naro obto. 1z1cl

frou t.ho KJolllahl on l:,,io11 or f oooe nrld urino coll c I. l far 11 control 

Group or litt..:w i.;1to nu.iln foo nit.i•orcn - froci but i11oonloric 

diet durll1i thil OXJ ..,r..u:..:nt l poriol11. 

Th.o biolo icnl \':;luu u t'feioL 

lcv l of di t..;ry 1,rot.,11. (. orb;.,c .'lt ..:.l• 1!156), J.J..-, cld 1 b-l nco
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(DoohJIWldo .!!.l .;u.. l'.:15ll}1cnlor-ic inta.)!o (Row�,;thfill ru,d .�licon,
1951), hormon-. .. (-,utr onhoir. r:.nd lialovy, 1958) am1 ooru,on of tho
yo1tr- l Rice und l-'101.in, 1960). SiJ:iil11rly, fnotor-t1 or fee tine tho
bnlnnou-ohout motho_ &Or dcttmin1n6 bioloctoal •,·olu11 hovu boon
dieoueoiJ\l by Horu•y nnd Kon (1957) and by Forbuc nnd Toho (1955).
llon1·y and i.:on (1957) hnvc oxpr-ucood the. iuport.Mou of n otcrulnrd
protoin for uoo in oaoh ooooy. Forb<.e .s.,t i:.J,. (1956) nr.d R1r,pou
(1959) oho11od tho linonr. docroiwo in th biolotical \•o.luo or varioue
protoin:i no tho conoontra t1on in thL tliw .... r intaJ,o in01·on11od.
Oiffurenouo botwoon tho oarcaWJ Mnlyoio .. tl,od o.nd lhu bnlnnoo
ohcut muthod veru dioouro d by Ripror. (1959) nnd llcnry end Tootl,ill
(1962) vho foli.lld thllt tho lntti:.r cothod yioldct.l higher r-usul t•.
(111) Ib� 11 P u .,'llil;gg. <in c"rcass - 111B:2enn)

Tbc:. ;.Jthod �ao ,J.r-ut duooribotl by Bnndor and �-illcr in 1953
tor dott.n::J.ninc thu not proh,1n value (Dondor nnd t illor, 195} n).
It cove roou.l to i,iJ:iUnr to tho biolo1;ioal vo.l.ueo dotoroiJJod by tho
Thoe no - 1-11 toholl co thod nccord1ng to tbu procedure of �onr)' .u .w._.
(1937). ,'ho method ha:i buun doocribod in d.:itail by llillo,r and
Dundor ( l 955) who dofinod IIPtr, tho t iu, l V X TD, as:

lil-U .. Body !I of teot aroup - Botly II of .. - tru, 1!l'oup + II cor.auced by 
l -fro<' ro,11,

:: 000111.11:10<.1 by loot srour. 

Furth11r o1u.pl1f'ico tion of tl.e tu thod of onro1u111 n1 tr-01:cn anolyill.i,
by tno uou of body ll: 11 0 rutio hn:i nleo bocn do11orib8d ond nppliod in2 
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(Doohp11Ddo J1.1 Al., 195ti)1ctilorio 1nt11JC0 (Roc�athall nnd /.lliaon, 1951), hon:011011 (Gu«('.(:..'lhoilr. 11t1d llolovy, 1958) and ccocon of the
yonr (Rico und Flodin, 19b ) • .,1.cilnrly, f11ctoro offoclir,e th(I
blllunc1.-nbout mtilhod for dt,t�n:itninl_l: bioloi;iclll ve.luu hnvu 'bean
d1ooueuud by lforu•y ,rnd Kon (1957) and by Forbcic Md Yoho (1955).
1101,ry ond Kon (1957) ove oxpruuot.d lh itiportanou ot a olandordprotein l'or uoo in oacn noooy. Forboo .1,1,.t rJ., (1956) Md Rippou
(1959) ohovod lbo linonr decNooo in thi bioloFiCAl vllluc of variouopro t, 1no no tho concc.ntru tion in thu diec. �r intllk'" incroaocd.
Diifurencco butvoon tho onrcaeu anolyo1a L thod Md lho bnlonoc
ohuut mulhod 11oru diocunood by Rippon (19!i9) and llonry ord Toothill
(1962) who found ttuit tho lt.:t\ur c-.ethod yioldod hii,;licr rullulta.
(111) Thv II P U 0"\),0d, (b; C"C<ieon - llitrp�n)

Tho 0othod voo lir_\. doocribod by Bondor Md ._Ulcr in 1953
lor dotcrci.ll.ini; tho not prol11in Ycuuc (Dundor ond I Ulor, 1953 11).
It eave r<>aulto 11.iallor to tho bioloGic,u valuoo doto.n:tlnod by lhe
'l'hotia!I - 111 toholl :no lhod oocord1�r to tbu prooodurc of Ronry u Al.,
(1937). 'l'ho 0othod h&1 l:uo11 doacribcd in d.itflil by HUlor a.nd
Uundcr ( 1955) vho dofinud IIPU, thu t i.1, IlV X TD, a�:
l.1'U .. Bod) , oi tuo t croup - Body H 01U -trno Bro,,n

- 1roo /;TOup + ' conou=.od by
!,  con11U£1nd by toot group.

Furthur oimplitiootion of tt.e c.uthod of oa.roaois n1 trocen ann.lyaia
by tho uou or body li: u

2
o r11tio t1no o.lso bocn de1101·ibed ar,d applied in
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flPU ost1mt1on by DunJ.ur 'Ud 11111..n• (1953 b) .d -l,y other I orkllrG,
&ndo1• an:l Dooll (1957) propo::.ou. tl� uco or U1,;i nut pr<0toin

r.itio .li?R) 11hioh u ciJ..)11.y tl10 r.oi.._ht lo:ic 01' n IIOE,'ltivo 00:1t:rol
croup nddod to tho ,,o11;ht {;'.l:IJ, or tho to111. £.ll'OUJ' d.iv:i.dod by tho
pro1.oin c011suoud by U10 lAttcr uroup. l'hin �J..cui tic.:1 ,:i olAinod
to ovorcoco tho v-1rin t1or111 in i'ood :llltllko or,oow-itc.r0,1 in PER dotor
r.linntiona. Thll NPR ::.nll.tir,liod by o.n axpcrloont.'.llly dotu-n.:IJ,w tnotor
i o  callud tho 'P1•otoin Rotuntiou £rficionc 1•' or ll<mr1or nnd Dooll 1 11
(1957) dn.t, , tl,o l't·otor ,�11 16. Porboc nn1 l-,u (19!,.5) found coocr.,mt
la.7or praoiaicn of NPU vn1uc,ri purt.lcul: rly uhon O.'\:«l\1.Ul�o.l rron 1mtor
oontont of �roace thnn 1111011 1tuton411.Jd b do, oicnl c.o thoo.�.
(iv) ltiorobiolo1;lc.'ll :;2.thod

'.I'ho noc.l for n 11.ir.plo rApid nnd. 1Doxpo1111ivo nothol 1'or protein
ov:\lll'1 tion fud oorvod to focun n tton-t10Li an thu poss:lb:J.litio:i ot'
usinc cdorobiolor,icnl 111111 y, • , \'n.riotj• of oothols h...·:o boon r.ropoood
111d ucod. b.)' An:h.1rlio.'l er\ , llli,, � (1)51), Rollon :i.nd .i?orncll (1956)
Antl r,111y othur o1or.lcor11, but O'.lcl. -1 ,;,10 ootboc.ll li:!.11 olv )r. buon fOWld
to diat1t1r.u:lnh bot:,ocn n llnltc<l 11uobor ot' protoin11 (Cc.i:ipbell, lJ63).
Ccx1�nt.U1f an tho l:lnitod 'lpf.licz.Lllit1 ot' uiorobinl :::otholti 01'
protc:1.1, uvnlu tion, Cllnpbull (l96J) i:.111tl tint thofr llhortoo::ungo
licit,, 11 t. prosunt, U101r conorul opplloA -ion to r oroly :icroonfns
prooodUro.:i for 1n•odictu1a tho nulri,ivo c1u.:1llty or protoina in 11000
1'ooi11tu1'fe. 
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( v) Chor.lo l Scor .LJ,1 U ,tho,i• 

Bloul-: o,itl 1'.itchoU (l94u) clov:iriw nyoto_ of cho.A.C..!l eooroc
bi:iud 011 � c.11.°"11t or tho oc111111tial llalno cill in i;r<>!lto11t Jot"iol.t
lJ1 , protoi.11 oor.pc11•od to tlio l.(.vol pro!lont in roi'oronco protcw, ( ocs
proto..Ln). o-.1ovor, .c Hitoholl ob::orvod, tho cl.oi.:1c.il ocui·u iii lln
mdox oi' tl1u v:.luo oi' proto:l.n i'or t;r01,th a;,ly, 11inc:o it ast.U!JOC5 tint
tho abconcc or IU1 01111wituil ruil.no acid rcro.01·.e: tho proto;lu CUCl)'llutal.j·
Wl'lvnilo blo ovun for t11111uo mintuunc • Thou eh ll'-"nib b11.1 oviiluuoe 

:1ucaoot11 th'lt ilho valuo ot" mny food11 uly \;u 11r<-'liiot0<1 11c:0w·.ltoly rror.i 

tm1r nr.uno nc.1.d contont (Oaur -2,! F..!• 19<',o; 01101·, 1951), Coupbcll (1963) 

11:10 po:l.ntod out the 1101,llibility th·it. tho U!'Ju 01' l.ho110 r.iothole rny 

ovoro11til:.i to tho t.ruo biolo1·1c.:.l vnluo. 

(vi) Protain Roi>onorntlon Hothod

J.1ro11t ( l.959) end Allio on ( 1955) llivo rovio,,ud ootho:l:o1 of o\-:i

l1ot otine proto1J1 qU,'llity bi:iuil 011 rogenor.:ition or r.i·otoin dotcrr:unot1 

oithur by l'1vor protein otorc:i or by tha �· 7o.icht i.11croo.111i ti.ftar 

doploticn. 

Th.. protein contont ol.' tho livor 11,c nhoim to bo o. Cunc:tiw1 01' 

uoth tho coount nr.d vuluo or d.iotcrJ rro+.oin. .11:ontorllti: nnd 

C .:ipboU (1945, 191�5 - 1�6}, nm C3.tipt.vll ,nd J.ostorlitt (194.8) 

duvolopod 11cvoral coth�lc i'or tho cntii...:. ti ,1 al' l,:.bilo livo1· protoin 

•1ft r briof 1.'.i11tinc in r,L:1. Tha r:othodc " vu, .no1,..,v r, bc\l/1 ori

tic1.:od b:, Alli:ion ( 195�) .ln th' t Wldor O,ll't:lin c1rou VJ11co11, tho 

liver my rot rot'loof tho i,t.:1to or tti.:> otltm" l::bilo proto.ln :itoroa 

in the boly, QJlU uy C'l!JPbull (1963) n:i u J.Ji,i l:;boriouc nnd 01Yor� 
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.. 

no ndvDJ1tu1 o over tl Pi:rt tho: •

Thu ror.ilotion or r.,lult dcJ1.1.ti1.c.:1 r tr: • 11 been o�or11lod by
Cl.lu;pbcll (1963) J.z1 tl t l,io 111c.., r to o n b;i u:iod tJ r...wy c.r; t"ivo
timo11 altl11i11sh Suri�,ca-:i and P1oho1· (196o) lnv1.1 qu011tlo1 .Jd too v::lidity
or thin r:uthol 111th ohio�11.

Tho aot.1v1tioo o!' liver oni:yi:ion ro dooro.:iwd by ro}llotian or
protein otoro11, a,d tholio h1vo boon u11od to atudy v.?riou11 1"unction11
01' protoin ill tho body (Alll11011, 1�55). Lcvol:s oi' .xanthil10 oxid(\110
woro !'ound (Li.track� .... l,. 19 ,!>, 19!:4) to corrolAto !'nirly 11011 nith
sr011th cothcdc. ,nth.lJlw oxid, .iu 11.111 found to bo noro du pendent on
protoi.n con.cnt or the diot tli:in t.ho d - nm.no no:l.l oxida110 nativity
by R1u::!lla-i IWll!l.n � .!l! . ( 19 hl) •

(vu) Jg_ood Anino Acill Pn_ttuni1 nnd Avn11"1billty l!othal11
:.uvornl otho1· cothoio l�vo bocu dt1vclo1><,:l for tbo 11\illuntion of

d1ot1.ry r1roto1n q1.14lit 1. ho blood nc.ito Ao1d t.:hcdi: h.1 vo boon
duoonctr,tod Trl.th a.dull dot;s (Lonaoncckcr t.nu. ll�ur .. , l:J59) "ith r�t:i
(GuJ:c;o11ho111 � �. l;)C,o; Goldba·a lllld Cus6011hoic, 196�) -m hw=c
(Albunono, 195:,); 1ootall ,2.� ,2.l,. 1958; Jlr,:11::0, 1958). Thoco cothodo
nro, h011ov1.r, ouaborao:::o nntl 01'ton 1''111 to 6ivo gocxl corro:W t.iw
nith t;roi,th r»thol11 (Cnc:pboll, 196}). Arro.}':.lvo ,tl �. (1962) fQ.11\d
in kl,och.1orl,or J'lt4 tiont-n th. t r,:i tlnr s,lt1:-,:i loYolD or t1cl.no noid:i
Ttoro rulucod to nbout OIIO - lult' of tho110 .u1 ,ionlthy c.'-11ldru1.,

Av:i.illlbilits or ru !no oil111 ll.'l11 wun nn:io.:;�od by ahllc-c.....l, ..doroJ
biolosi11,.l, uni:y:fitlc n.id nnicil: tooLniqu 11. Tho l.lOthod:, 1�·10 1111
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bac.n nho,m to cor,·o.l) 1..i vc.ry 1111 .it.h biolo le l :;� ,:;o. • or ii.

et nco, Clnrko 1\11. i.01J1...l:, (1962) fou1..i t t both o:irc....:i11 nitrot:c.n 

t,!llll nnd b�:t " iiftit 1, 1n 1rort Unu rly rol.lltod to t.ho nv:i11:lblo 

l.yuino in1,011tod 1111 ,lotorminc.d by onit.11 n.oe:.y, 

{viii) Evnltntion of Diota 
- .. 

It l� 11 loni; be.en lcno11n th t protoin11 in fool nhould ba O\'"lluo. t.ix). 

lll tor11.11 of <Jlllllty nr,d qu-'lntity. Uitohol (1922) propoou,\ .ult.plyfnt 

tho proto.ln cont.ant of o. fool t1ith it11 bioloi;iool ,"!lluo to obto.1n 

11 00n11uro 01 tho I not protiUJ1 v1>luo1 or tho l'oo,.1. 0g11tod (1957) 

nnd othor11 luvo otntoll t.lut. bot.h qunlity .llld qwu,ti.ty oro ncoonn.iry 

to oxproao tho truo protuii, vnl.110 or n l'ool. Dlock And .111tohull 

(191,6) ou. ,i.tocl t1111t tho olJu:ai1'lcc.t.1on oi' iJtlivjdur.l protoin food11 

a� aood, b.cul or -b1dll'i'oror.t in oovi,;rUI£ tho roquir.o..iontc 11h01, fod 

11lono, i:; uf 11ttlo 11i4;nifi0.3r.co in n1111oc11ill{ tho nrotoin VJ.luo of 

diot11 bae..'luau or thu :iupploi::ontary roltltian11ldp11. Thio i:t.Ator-41,t 

quo11tiu11u tho vul.id..1.ly of uot .rc:111i.ng the •1.Ull.t,1 oL 14dividUlll 

roour, uc uppliud to diot11 all ll .,hol.(,. 

Plnl.1. nnil Hlllur (1950) Ml.lotl 111.t.ont10n to tho 11cnroity of 

tl04ourui..:onto of qWlllty dlU qu.•u,t1ty or �iotary r,rot n, Thoy listod 

110:..0 of tho dl1'1'iou1t1ur. t}int; LIDY Lo onoou11luro:\ in i.uol, 1�ur.o cnte. 

Tho110 inolu'lo �o.) thu cocplo.xity of t.hu ra.Lxtw·ut unt.t•J1, (b) tho 11s.t\.u·o 

cm tittlnG 01' 111111.olto ana c�la, (c) the cffoota or I roooi.rilic nd 

oooicir.6, th<. lovol of protein 11.1.d. other nutriont:i iu.l ( o) tho bJ.lllnco 

o1' protein nnd. otlior nutriont:i. Tho110 faotorn ,,gul,l influonoo h'PU 
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vt/.u c. Ii tc.rcJJ 1 by tho i:. tan.l.rmlac.J proo ... luroe or IJillor tml .!lender 

(1955). Tl.01•01'orll, l1FU v-lu�a t10 dCJt..:rJncl uould not lllJ1ply in diote 

ulwro tho utlli� tlon of tho protoin y Lo inrlu r cc;u by ouch f1 ,otoro 

tu otl1e1•ri, 1�or oxnupl.o, t.hr. prot ... 1.1, to c lcriu rn tio ( O: up boll, 1 6}). 

'l'o ov roo:,o thoDu crroo�11, Platt ":iJlll Lillor (1959) 1'Cl1 froo:o -

d.ric l diot11 and OOllln vith.>ut. t1oli1'io.1tio11 to m tc.. In thic wt1y, 

U1oy rult that tho valuo or tho r•rot.un in Uio fooi ffoulr.l bo in

flueinood by 1rht1 to•:or faotoro, or l:,ck of ti,oo, oxilltcd in tho diot 

nnd nt c1 ooncontr.:itton of protoiz1 ro11•ut1cnt.ntivo of tho diet. Tho 

liPU 110 obt�i.r,od uould bo doe�'\t J ;;pu (o� tivo) uhilo th1 t obt.:linocl 

w,dcr c.t�111 1·.111:cd oordition!l uitb ec:.d-::i:>nt.hotlc but othomi110 ooc:,.. 

)lloto JioL ,,ould bo , PU ( ot...ndtlnli::oa) (1 illor nud k,,,tur, 1955). 

!h011 tho UPU (op;.1rativ.:i) mic rultipl:lcc! by Ua,; orudo protoin 

oontont (11 .r. b,25) 1 llill T nnd Bor.dcr (1955) dcrivod tho tar.111, Hot 

DiotAry pro.u...n /1:1.luo (1.D ,\), ·liicJ1 ropronontn tho utili�blo 

protuin .in I.ho itirt'.i.ro 11..., ......... fw,ctioh ol' qunlity nnl q�-int� ,y, 

Alllo, ihcn NPU(op.) 1011 i:ul.tipliol by tl10 totnl protoin onlor�vw 

porcon\. of tho diot, t.ho 1'.1ctor, tl111 not diot.D.r:t protoin cnlorioo 

pc1·oc11t (!,J>p C:il11 ,;), 1:-.r. obtulnod. 

liillo- 111.d i'n,}'l'lo (l91iO) <1otG1·u:lr.ol I PU ( up) vall.lc:i l'or Lhroo 

dittoront p1·otolne, 11ho� t. alutor,, ®11oin ru-.1 boor, rod n t concw,tn:

tio:11: !'rou minto1 co to 4� rrotou, cc.lorio11. Tb robtton::hip 

bot-;1oor1 1'l'U (op,) '11 1 t.ho lcvol of protein i'od tT:18 linear. Proc: 

tht1110 dntt\, tl,oy obl.'\.l.J .od cu.rvon rl.JJ tin, rroto1n, o!\l0r1.o rntio, 
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liPU(11t) and. IIDy c�1n ,.. r.., rurth r 11tuJ.ior: of �.l: upplic. t1on or 

l!Dp Cal. , , illor 'Uld Pnyr.o (19bl e.,b,c) fwnu it ronni'L.lo to predict 

the, protu.i.n v lu r: rit d lut • 

with tho11u 01 b loll.. .ny. u ..... 

uoh r.;oul to ,r.u·o 01·1.01 111 eocx a9r111, ::nt 

tl,od b.11 b.: c.� 1·oun;1. �rtioulnrly 

wlu I lllo !'or ·u1u oot.i tia11 o1 tho protoin v�luo11 or hu::.: n diota 

(Co�1boll, 19C}). 

Tho etudy or thu nutri;.!vo qu1lity 01· huc:in d.icto by conru: of tho 

labor4tory ra.t io not 4 novul proco.luro, Moro tl111J1 forty yoor11 cco, 

Mee. rrioon (1927) �rul eo::.u :,IJ ro ln tor, Cuh� (1934) produci:..od in rat:1

11yr.'}lto.i11 or d1utr.iry du1'iciunolu11 1,hich thoy r t;a.r.:lod na clnraoturiotic 

of hlm'Ul po1,ulkt.J.on t;1•0upo .ln 11uvor.ol inrt11 QI' tho 1orlsl, by t'oodins 

thu J"Q.l.;11 on dicta ootconly co.ten in U10 ra:;poctivu rocl.ono. Orr ot nl.
--

(1935) roportud poor uro rth, r1on-thril'ty Ol'poar!ll1co, rd p001• rc

produotion, i- thu:· t l!ln ::p<.OJ.l'io dofioionoio1 , ooourr,Jlg J.n tho Meo 

a,rc,01011 011 a. d 1ut O.Jlproxln, toly hhn t 01· 1111 .. vc, 1;.. 10rlcing ol.ria11 

ooQ;.;Unity i.11 Scotlruid. Tho ofi"icAoy of ,tholo n:I Jk i11 oorroctinc 

tho 0011il1tion 111\:I 11ho1u by CQ\ll, � JL!.. (1:139) to bo ottribut· blo 

to tlwir °'1lciw nnl plio11phon.:1 o ii l.Jnt. 

'l'ho oxporlonoo11 of a nl.l!',u1..1• of inv r.tientor11 \lho luvo ottocptod 

to nppr ioo hw=, - typo d.i1>t11 (inolu-l.l:1 thoso of th U. S. mso 

oa.rnnr:s in oi tiu c, r1-1, r;i ti0111 • .in,l 1;nr-tino -\u·o1;uru1 �-� Chinoao 

diut11) by 011i1.nl ftu.lioo l,.vu !,oo 11uc::.:.r!;;ocl by flillinc!l (191, 7). 

llo:..s,hlll � �- (191,3) nnd 'i1)1oui: (_;147) roport-Od 11111.inl'aotory 
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cro,,th .ln r t11 fc,d 11 T'l!!t-ur.11 cook1..d tood. &..ir. :ioro11 't.DtaL tho 

hond h vo Loon roport1.ll by !lor.1it.t t 1. (19�) 1l1 r t11 ivon o 
- -· 

cliot rib01'lbvi110 - do1':ic1ont. for hun-u, .J.ultr, �on (191,!i) and

&:xtion � !!!· (1946) h,_vo ll.l.c:,,.J bro,10l.icct.;l11ic ir, th i·1� to 

11rtorloacloro11i11 in ll!ln, :l.n that, tho.o ro ohroaic procrc11aivo 

di11un11us uhich liuit tho li1'o .cpo.n 1n tl1oir ru11puct1vo t:J oiua. 

Doth llocstO!l .2!: .!'1· (1911-7) nna Litcholl (1!15"1-) reported lnlu

ponuontly Livi. t r:nn r 11oolilon clo11oly the .fOWll, r1t :l.11 h111 tll bol10 

utili:ntion of food protoino, The.:; :u11l10:Jtod tlut tlto 1•011ult11 a! 

r..it gro.Jth to11t uoro, on U1c, nholo i.pplic:iL.la to thll OV!lll.lltion of 

hui:i.u: ill.ut:. ',itohull (1959) 11ho11.;;il 1-h t the biolo(tl.C 1 vulu,;11 

ol' 11:IX prot.uU,c, for tho GrO:tini; r.i t. rosl)!;lblod clocoly tho110 for 

adult r.nn. Uain{; litor.ll"l.lt-o ilnt.a Plo.lin (1959) town fnirl., good 

0orr1Jbtiori bctwocn PER v.11luur; dotcrWI10il ll'ith the rot nd biolot,ical 

vnluoo u:;ins odul t =. nu.lo th,;ro aru la10 ,n d.i.tftr.mco II in tho 

llWJlo acid r.iquir.:.LX:lnti; of = 11.r.d r t, IIUtJntod (1957) po:l.nt...d out 

tl.1t tho1111 r.ro roht.ivoly :.iinor. Sir10<, tho ru4uir(,m11t:i of child.ror; 

L'ar "D11•0 cJil11 arc 001•0 cri'-l.C l tl�n t.ho:so of tl..:, cdult11, it ,1ould 

oooa th!:lt tho e:ro ,th or r.itc 11haulil t'Ur:'li11h n r;iliablo i.tidic:.'l-tion 

of tho vnlu of fool rrotoin:, t.o childron (C'lriJboll, l!)b_,). 

r4t' 111 often a. lona 1'1.boriou:i .utd c.oro diroct ,r:iy o f  llftno1111ins d-iotn 

conou:-.od by rnn, in tll'.l t crru·t L'ron ulv.lnc .n ido:: or Ui.1 nutritive 

vnluo of tho cliot to tho oon11w:.r, it lintt lh llduod ndv.uitnt: tbi\t 

•
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t.ho pr<J:i1,1.cu 01· toXJ.o f'lotore ,1., aleo I.lo " t..:iot-.:d.

,\ n1.LD1.1r ol' nutrit10, 1 otua.1.e;i: l CJ b;:.on c rri.t.d out in 1 1601'1by 11 nwJbor of ,orkc.:r::i or 1,y �·ou, r: 01 ,rorJc r, • l f l'OO\.'UW-OD UII OJ.
rnrJ6o 1'1·00 nut.r .1. tionlll 11urvoyo tl.rou h a b ,aouu ,lc.:,l nor:, to thu
di.root a11�0is:ic:on t ot' llOc.;i I :l,ec.r.1.o.n illotD and nc-,r toad :farratln tion:;

Ai:10111, thu nutritionol :.ur.vuyn conu.uotod ii. l,i[;i:rin, tJ10 co11 t oxtonoivo 111111 J.nforcntivo Drll tho.,o ar hicol nhich 11oro oarriad outovor a poriol of IIOtlo 12 yoa1•c (J.949, 1952, 1956 n And L, 1958 nnd1959 nnu b). 'I'ho 1·0011:l. ti; of f•icol1
11 11tu11oc 11lio,1od tlui t lligurill could I.lo divi.dt.u into t;, o 11:.lin dlo"t.;1•,Y tOIICll, tho oouthorn i:cno nnu

thu nortl:icrn :;0110, ocoordilt& to tho JICI. ttoni or t'ood oaru1uJPtiai
( Oku ,l.967 b). 1,iool obnorYod. n�o th t tho tnu1 .lllil.y .i..'ltnko11 ol'
inJivldu· .. t'OOl.lc for 'ldulta (ovur � yearn of nso) nt tlio dil'for.int
loootiona rol'luct...t tho p:itw1·11 J.11 th1;1 dii'fc1·011t eoi.<ln. Thora
1:-ri. :i 11 ac1c:1·al ncro<Jl.:=)tlt b.:rtucun intr.J-..os tutti noa.ln or lldulto 11ho
noru not v .ry 1ctJ.vu. Cliildrw, on tl10 othor h url, illd not roco1vo
onouah l'o.....l .o ...oot th:.ir o:i.101·1., roquiro .-lnt.o 11c II rooult 01' o
rar.nl.y 1oor foou dieL.r.1.bution 1utt01·�. ThJ.11 p:i.ttcn, allor11 n 'lion
aharo' ot' tl10 a.lroncly in1111r1101or.t 1'a.L.i.1.,y U<:41 t;o to tllu f'o th..:l',
thon th ro:iicn, 110 t1111t t.h.., children Cll'!) con:..L.lorod lA::t, Thu 'llllIC.EP• 

?ollolfa ( 196..) rop >rt on tha uuu·itivo v-,1uu or foo.1 t�or: by !lh
tho vi,ratu NJ.sort; n rnuil:r, .lJ1dl04�00 th.:l\4'0od roull Lo oonparnblo to
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th t in oth r p rtn o. t..,o llOrU. but rar t. poor dlc.tr.ibut.1t"n 

p:it.t,,rn lr.i11c.ly cout1011otl. llc,;1 vor, tl . .i '\varnc d .1ut 111 ilof101ont 

in 111111 l protoin, 

:l.roll ecr:or.1Ur. tio.,11 or t:h.:i nuLrit101 l 11tnlul!' or tho Nigc.r.1.: i.

ooi:...unity h'l.vo \Joan r..i:..du froo tho food. 001111U....-ptian curvuy11 contluotod 

in l!CXJu i110llltot1 plaot.:, i11 lho oour,tr:,· uy l!0Culloc!1 (1930), Tho�on 

(1956 n, l>; CQlloti .�1: !!,l. (1956), 17il:o:, (19.¼ n, b), Cl1Artro11 

(1951), JJ rtin (1956), f.kiio (1965), l.ll,IC!ll Follc,wa (1964., 1966). 

l'huou 11tudio11 l'l:l V\J b<.or, ro-ontorcoJ b y  tb.:, .,ork of Colli:, rind h.i .. 

n11c.oci!lto11 nt tho lnotitutu 01· Cl11.ld liOllth, Univor11ity of' Ib:11!.nn 

(Collin .u.! !!_!. 1962 u. nhd b; Do1.i 1962, l.963, 1961+ ii, b) � by 

tho report of thu Int r - Dop.1rloont.,.l Co .uttoo en Hutritian for 

!lo tionnl Duvclop:11,11 1: (IC . .iiD) (1967), Tho inforcntlon obtliinu:1 t'roa

thoco 11tu:lio11 111 11l.1.l- .ine.cloqualo oopoo:ial.l:, 011 �hor<l h,11 b111.1n no 

n.?.tion - ,ntlo food 11ui-·1oy11 nnd nbovo nsll, in tlio iaol&tol i"o\f roportc 

.ll·o�y LlOl\tionotl, t:110 nutritivo valucw a. tho diet:, c1111er:11c:.i 4ro 

nl.coct inva.r.l.ably c:c.lculA t.od l'ro;.i tn.bloc or food co:pocition co:..-pilod 

ln otl.or oountrioc r t .. ur th.sn c."llcing uco 01· Vdluu11 dc�ol'minocl by 

011Alyaoo of t'ooJ.c rroducod onu 1 roouscod lOC4ll, ( Oyu.uc;n, 1967) or 

or thu diul:i rroplrO' .. to bo co1•vod at tnblo. 

Thu11u roJ,Ortr. ill indioo.to tllll.t tho fooo consuc0<\ ie lor&ol}· 

dcriv1.'<l rroi::. do..otit:ui poa!llll1t :icurcu • 'I11L dloi11 01·0 ill-bllll11oou 

1ri th ra, rtl to prot. , c. lorion 11..t oor�in othor oriaur,t.ial r.utrlu. : ·• 

On t\.t; ccdic11l aidu, .,., ..... ,,11110 or. �he i:.arl.lidit.y 0.11d roort4lity fr-o.:.:. 
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protoil. - cnloria o-,l.nutrit:.ion 1:i Dtronc iJ u,nj' er .... 11 of U1u country.
Thu l�h rr. to of C.Q1·tol1 ty in int'llll l!l .11.i younc children cii t, .r(IUl.t
01' kt::inhiorkor n.1ul i:..: m11t.u11 ill II cot..:an t·caturo ll1 t-.ny ic & 1,t ho:1011. 

Thoro 111 undouut;c-A oc rcity of cult."lblo foodo cont in.iz1,, p1·0Lu1n or 

hi£h bioloaic l v »Jo nith nhich 'to p1•ove11t thane, conditiana n.nd 

\ troat 011tnbU1111U11. cavuc. Thu .!J::p.:i.1.rod hoe.lth 1111 8J'011th rotua r,hich 

nru n11nooiatw trlth U10011 conditionz 1ndlo!\to tho cravity 01' tho 

problo J ot' pl'otoi.:, - o'llorio rulnutrition in nll l1.it;o1·inn coc::unitioll 
{Idueogiu, l.)7<!}.

B.11e1.r (19G3 .:i ) conduotod �ri-ont11 ith rnto nnd humn boinsa

usifle gnri euprloi::,ont:O<l Hith .ruu fnt 110.vn flow, n\ not"'d tho affect 

on cro ,th ropr0-luotlon nna J.n.ct. ti011. I n  eor;;., uxpvrhlont:i tho t1oy;i -

gn.ri diot11 1,oro :iupplc1Junto.l uitJ1 l_ysino and cuthianino IIOJ)!lrn tol_y 

nnd togot• 1·. >1111 ro11uJ.t11 aho11od that soya tlour .10110, i1' hooted to 

do a troy th1. JJ1 t.l. �rypt.1c 1 otar, 1,n :i 1roll util.11.v;.i ":i n oui ,:,l<. ..in t 

to indit;onou lc-c.al 11:1.otu lor l..'lotcotiru cothurn, IUlil thnt c1uct. dioto 

protoine could b<i ll!)tial'nctorily aub11titutoJ. 1rlth 11oyn Jll'Otoin ir. 

c il'i - bcia1:il d iv ta, proviilod optinll '1!.lelUntn or oo th.1011i11t1 aero nddod. 

Alao, tho nddition or lyt1inoJ tocuthi.r nth notbiaii110 to 11uch 111...ita 

rr.111 sl11r.m to Lnko thoi:;i 1.0ro v lu1bl;i ii, th.:li.r r.ro th - proJ:10ti11c 

qu11litioa thnn tho bont cornarc.lnl at.oak d �t. 

Sc:1.1 t.t:urotl throut;h tho litc,rn.turu t..r11 ruJ>Drtt • ll p-i,int.u-.g to t:.h.., UN
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v,rlour. nutr1t10JY 1 dol'ioi1.nciu:i nd thu1r ilp.: cl. on he; 1th 1.r, tli{;orin. 

In rov1..,,t ol' 110::t 01' th..i nut.rit1onnl otu 11 n c rriod aut 1:, J,icc.1•1'l 

bot,rr.,..:n 1933 1d 1953, b�ooir (1953) po1nt...d <Kit tl t 6ool l�l of 

tbo conc1·l'l norbldity :d inor1·1c.uincy or tho JlOoplo of th:.11 oow1try 

0411 bo a ttributod to diet ry i1111ut'!'lcicr,cy, uo�cinlly 11itla rO&fCct 

to onir:l.l prot 11 , vitaoin:i nrd. cortain ir.orc nic :inlto. 

linlik (1967) o..rriod out '1 ntu..l:y or thu pc..11,unt .Uoto of tho 

YorubB:. 01' ,or:it�rn lli,uorin, Iii.Ii rooult:i oh011ul tb1t oo:.t 01· tho dioto 

h.'\vo hic:h b1ologlc:1l vnluoo nnd th.'1 t tho prot.o.u, cont011t11 of U10 tliotri 

1roro vary hi{;hly u till::( • bi.nee tho d itrarc11t ll'�rt11 or thlr. country 

1111·10 di!'fo:runt foolil11,: h b.,t tuul d1ot.:iry p1ttonis, 11:1.i:dbr studioe 

on tho nutrl.tio11nl 111Atu11 of tho other nroa11 or lliscri. �ro not only 

noooeon:r:, but v01·y do11l.rnblll. 

10. 1· -ictori. Ai'foct:int; l,ut.1·i<'11t I.nt.'lko Bv P011.r ,nt. ?ric,crl/ln P•,rulioo

i,utriont iz1tclto by tho liiao, 1nn co::r:.unity varic. gn., tl, 1·ror. 

ano nt.3to to tho othur, ond ,riu11n the at. t , froL c..,., faciil:,, to tho 

other. Thi: 1:i .lnS1.uonood by "' D\l!l�r of �,.1..or11 :iuch n& tho IIO\lln6 

ati.1 h.'.U'"VusUna 110J,.on 01 tho yi. .r. ,._ccoruiJ:i,,: to Do,'J\ (1964 b) tho 

av.irngo food 11,t.,lce or chilclr11r, 1n ,10 1.-ini h\Ul6l'Y &c..'l:101,� providoa 

Ju11t nuout 5�, or thoir t.ot:ll ui1crey requiro .unto. Ho ob11crvud t:Mt 

the tot.al nut,1'1t1vu v 1lu11 or t..io diot:: of t'nt1Jlioe !14nplcd in tl10 

rural nroc o or Ilu11hn in ioatern St.a to ot' fii rin 111 at lte boat. n t 

tho bosir.ning or the f4ll'.ili'6 11oa:011, a 1.i1•iol �1h0-n tho onl'rtY axpcndi

turo 01· tho fnr::iar:i ie hii;h. !hcnir (1972) r-.i"o.n•w �o tl,o tiro 1n 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



- 48 -

mny partr. 01' l,�t.rlll ,hlln nillian11 of pllOJ)lo do not l vu 1inou.gh 

or ru1y kind of fool to oaL nm oild 11� t.icm <:n11u1111 � t o 'hur:r;ry 

noanon. 1 At thin J)(lr.101, thu .food11 '1r :ic roo nncl thu pricvc ro

hiijh, rlcpo (1970) AttriWtoo llC-llOllal fooa. 11}.ort;i, 011 to lcr.: r1-o

<luotlon, poor 11tor-uu r ,cilll.:1011 tad l01:11011 :1r, thu fc.:r, 11, lAcl. 01' 

orGnnii:od ccrkot1nc of foolcturf•, 1,oor di11t.ributiC"11 f.:tcilitiu11 ond 

in•1doqua to procooriinc ol' fool crvpll. Au n rooult or thin, tho 

nvor.tao t'ood intako 1.0y 0111 to nbcut 6Q1 of tho nctuftl onu1·GY 

roquiror11ent11. Thin di:.or.:ipc,ncy in i::ollt =rl:cd durina tho fc.rcu.ng 

:,c:i:,011 ,1hon t!l.lch onor6Y io 110001.ii far r r l1J'6 anl l'or pro1nr t1<11 

of fiol.llo foi- far.r;:ina. 

� Iduao6io ( 1971} i:untionod. tho oi:.o nnl conpoai tior, of tho i'nuily 

unit 110 bci11c n dotuntlJiant 1'11otor i11 rol)U)..r. t:iris 11u triont .i.11 t.uo 

in cnny Ni or.lan hooo:;:' I.n rooont yoar11, tho tradit1oMJ. ryatoo 01'

poly-nuolc... r family in u:uiy ?l1curion aocu.otio:i C3l:u:, it coc:;puL. ory 

or obl16ntory ror n :.lil;htl.y buttQr plncod rol-.tivc to foul 11,u co.t1,r 

for n ho:it of unormloyocl or poorly-pacoo robtivoa. 1th 11.cdting 

food ,'Ind c:.onoy rooourco�, tho pr cticu hlfl bovn ca.r ho.iocr.:ivol), filcod 

, J.th tho probloc of h:;.v.inc to food n lnr0u nuabcr or pooplo t'ro::i 

the a.1u:i11 cook:1J1c pot, to pro·.·:Wu diot11 b!l�\ld 011 c hOl'.\p, r.t.. roby nnd 

lo , quality :,t;,,\plo 1'oou11tul'1':i such aa ooco.;-.ti:,, c, o::,i,·n, cnl ylanum,

poorly ouppl(IJ;.ontw rl th lo• .. -q111l1ty nnltnl proiucto :iuoh 1111 tho 

skiJ, cllil foot of OCJ.111, I ... , i:a. t ·, :i llht,Uj , �ho Cl'fuo� Of f1Q1.ly 

air::o on houooholtl fool 00 .. 1,ur.r,tio,, lb II bon.. aho.;r, by tho au.rvuy da tn
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or Dflr.-i (1967), Chon (1967) 'Ind lll ICI.J1 Follo:111 xciport (1967). 

Do, ( 19E.!i) IJOn t.lor cd ourtn.111 othor 1'et1torc \lhiah rr et :,utricnt 

int.al(o b.) ulourinn co -.W1it. . • nCOltc. tlunu., Al'O tha 1·.:illourcoa or Wta 

fculi..ly 11:i uo.1turod by tho o:...�1..,t u.nrl 11.:i t.uro or cropr,int,; or l:l£t!-«in11nc 

C4Jncity I looaoc or  foada 111,:l nu.t:ricnt.: ta.rough 1•oct. in1'u11tntion or 

ClUI and hin crop& rud livaat.ock, on:l poor ntor� u fAcilitio:.. othcra 

inclucl.o tho 1100:uint fn1·cor1 o :Ioiornnco or tho r.utritionl\l nooclc of' 
hin fMlily tuiJ. thu cu:mo 01· 1'uli'illlnc the ....

Other eignifiC!lnt dutor.un:nt f ct.orll o nutr1ti0lllll etutu:; 

nro tho oh(lnr,ing food l�LJ.t.11 rithin the t-.1<sar..1.w1 o�unity. Un

.rortu11nt1>ly, tl DGll 1'ooil ha.bi ta ,1ro sovcrnoa \,y lloflnito ta.booe ,1hich 

tuko di1'f..iront anthropoloaic_l n1u( 11oc1olo0ic:il fer.::.. 1"or in:rt,:.nou, 

tho ooelollll in tho Hi1;ort.u 001.Dunity do not o:1t pork, n hobit nhioh 

could bo trocotl do.,n to U10 cD.rlloat Jouieb pooplu uho px·obnbl;/ in

t.roduooll thill t.o aot ril.l or tho then proYnlont pork t11po1ro1·.:i, 11hioh 

\ll\11 thcucht to � $0.ppl.D& ,no atrw�t.h or thu Jonuh pooplo (L'ltlKtD, 

l,965), "111iy otlltr f .ctor:i .:hioh contr<.but.i to thCJ ml.nutrition Md 

undornutrition problu:2 1n riiooriJl h:iv11 bocn cxtunoivol,y d.i.ooucaod 

is1 tho PAO/Ul,IC� drtift roport oo t.llc; �une1on Sou.1mu· for .,u, Podo

ra tic11 ot' lliacr .14 ( 1962). 

ll. liu�r1011t Content of f:iooo Lo0'11� Pro.luo!'.1}:oocla 11n:l rooi�t.u!:f..l!.

r:4:ori.�n com.-unity conoicto lllrt;• �· of pOAeunt f.citdli :, llhorc 

,h t l:. con11ucod ic fil'O\nl locall:,·. Sinoo o v::rioty oi' t'oo.l cr0;1s n,..i 

Uvontock thrive in d.irfor<it,t p: rt:i of tho countr,1, nutr.1.,11t ooueu.:.ption 

( 
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vn1·i..i11 I proobibl:, 1n thu di!'1 .-..rant r e or � ooJJ,try, 

Sw.lioe ll�vo boor. O!lrr1cJ. out a., �,o nuu·1cnt contw,t or coco 

ll1sor LAn f'oode a1id roo<1otu1'1'11 u:iod 1n pcx111 J,t diota.rion 111th a v ie.r 

to n�?1011oinr. tho nut1·itio1U1.l ote.tua of eoot-lor.o o1' tbo oo�w,ity. 

For inatt.noo, .;.. rprovlld 11tr0.inc of "orchuu 1,rcr.n, in Z!lriD. tnvu boon 

Cllto!,n by !..athi1111on (1?61.) to In, "I ·. , 1,;;;; crudo rrotoin ooutc11t. 

Tl\ough corghuo protoina aro unu: .1,y 1,fi-:i011t 1n lyaino and to a

lot111or oxto,,t 1n ari:;inino>, ioolouciuo ond thionino, thoi.o icprovou 

at.r ins or lloral11m nro b\orn, '1 luvo a. fu:Lrl,y u<>Oll ,101101,tinl oaino 

r,ci,. patt.orn. !::x}lro1111iJ1 • tl.u ruault;c on b.1:sJ.r. 01' 16 t,1-1 of nitrogen, 

liln l.hioaon (1964.) o�::iorvud tt. t 0110 icprovou a�ro:in &honed l.Ycino 

oontout t.o b.. 2 ,4 I\G:llJ1c t 1.8 for the :lndioenoul' ccroal, art;:in:ino 

3, 5 n1;11inot 3. 2, laolouc:ino 5 ,I. A�innt 5.0. 

Oko (1965) ()!l.rriod out oh,..d.c.:il :1t.i'1u.o 0t1 ®oonv;i (l':1nihot 

utiliooian), onu of tho �1 staple fool c�p11 ot� Toot Arrie!I. The 

chaneo11 in tho fooi vo.luu, ainornl content an,l poiaonour. :iubrt4nccll 

durint; convoraion 01' r;i,i C4Gl!ol1 Ye to I ln run' ( n0l1r fro::. po<>lcd

l'urnoutcd 1·.11\1 oaaMvn} roportoi by lu:.i lJJilicatcd tmt 'iii tt,,1 prooo:111 

!lbout 70.� or tl,o protoJin .1.:; loot. Thor.:, 1/'3!1 a 3liclht rluor1., .su in 

tho tot.al n:ih oontont :;o tlut tho c,1 : P r-'ltio ohanti<:d !r<> 0,07 : l 

t'or C41111<1v11 to l : 6 1'01· 1 lit'Ur.1 coup r .. 1rith tllo 01,tio.ul r,,tio

01' l : 2.

Pulooi:. h�·,,u bco.n l:no1m to fur111ch thu bulk of th,3 protein in 

11\L':Wl dicita in aor.a partz,, of !1ft;t!1·.1L. ,ho 11011t cocoonl:,- ui.od fulao11 

includu oa.tpOA ('!.if_n.. un -uicul.l>.ta), G-&'uW'IWlu� (At•\oh.1.r, h,,Yi•01, ,oa), 

' 
• • 

• 

• • 
• 

•
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liu, bo:in (Ph noo� lur. tu11), Pieuon r (_£ J .t,U:; c..J!_) IUill. t 0)0
bcl/1 (flyci11\! L�). An lyaia 01' tho e;. pulao� by a ... (1967b)aho od
noy:i lxAo lo ho t.h r1oh at ill cru, Jlroto.u , 4l dry U1<JJ1 t.
�oyu boru1 protoir, IL'l.o uoon ronkod noxt to an�l ru·otoiJ , onpoc1Al.ly
i.ti it11 ly11it10 cwn.ont, nJ. could thr1'0t'oro h.; r, cxcollont protoir.
11upplu!:llnt for tho lo-,1 .iJ,0000 iVOUp 1ho C41.not afi'ord aufficiont
on.irnl prot.0111. Unfortun:i.tol,y, aoy11 bean i 11 not o:iton in Southam
lltaoriLI. Innair ruY.l Loobol (1968) l111vu aho;m, hoinivcr, th'lt eoy;i -
osi ard aoya - cn1·i (01.riohod l.'t'lrch_y 111.ci11lo:; uith 11oya botin oo:il)
aro tuloqu:i to for the t1•on t.t..n t 01 L"'i:iddor or.

Tho proto:u1 conto11tn of' coupon, srouni...,ut., lim bu:.n lllld p�eon
poo nr� 29.6�, 26.00, �0.75 nl .� dry ,ro1(Sl,t ror.�ctivoly
(<1<1, 196i b). Crow ... uU\ .1,,. cor� c .... ,ountr.:itod 111 cnlori01< (600 anl/
100 &- dry "tor) thnn tho 0U1er pulr.o:- (350 0.11/lOO f>'ll dry i:ntior
or ooch pulro). ho C4: P r.:itio:.. oro l : 6 for ca.7J1ca, l : 4 far

srourw.u , l : 7 1 or litn bo:m lll11l l : 3 for i:oyn b.!c.n ( Oko, 1967 b ) 

• Ak1nrulu (1967) coteontoJ an tho poor nutr1tivu value or (iuri
' 
C111 !Nint: illcocpatiblo tt1th itn rolo oz; 11 11t4plo foo:.1 t'or cdllions 

' 

of pooplo in 11£lorui 01 d ul£or.hcro. lie roinocl tho b1olos1�l "11luo 

of en.ri froo 47 to 68 t'oi· :rn ta by 11upplo ... 01ti11c 5,4 GU'i ,tith o pro

Loir1 - ricl; oupploi..;;nt co11oi11t.ln,; at 70 pnrto ar full fAt aoyn t'lour, 

20 �rt.11 or ,,holo fnt :io• r._. l'lwr, !, r,irtr. ol' dofnttcd crounw.ut: 

flour lUd .5 1-::rtt1 of d..,.J. a yll!lnt po  "1o.r. Sinco nn nvc.i-4 o t itJurJan 

c01,euoc11 About JOO £lU 6' ri (dry 1,0¼)1t) JM!r c-.: 1, tho t'ortiflcu 
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pro.luot ,1ould provido 'lbout 21. 6tl of protein ,,hich 1o ::::aro tti.-,.n o
thiN 01' tho r.dnimun dnily roquiru1x.nt,

\UJ1ro nnd lhor.il· (1969) C4rr1od Olt ll.lll1ly1on of a� f'ruitll urul
...... "'""'� 

v1. 1. ,t., ulu, ooa:Jonl., u .i in l,i0orio. for thoir n11h, oaloiuo nm o,e-i• tu
con tcntr., Thoy 11ho,1od tt11l t thoro 11.:i:; caro.1 c.iloiun th11J1 ox .1£.to iJ1
tor.Ato, ikc.M corn, onion, :,iu:., oo,rpun, c!lrrot., l:u:a Julp llll.l olcro,
On thu othor l111nd, t,�rdon c0i;, or1U1£:o f'\ll.11, cucuctior, oocoy:,.Q, plnn-
tain, t,pin, eh, t..n5llri:i.1 pulp, eroundnut11, rod poppor, c;ro I bc.ui�
cu'ei colon 1100,le uoro aho·n, to bu richer in =ato tlWJ in �lciw:i,

Sinoo tho iriportnnoo ol' caloiu .. in nil::.'.ll Md huc=:in nut1·i tion ie 

Roll lcno,m, tho po11i;tblo dAntcr of CAloiu., - oml.Jlto in1.omction 

it tho body oar,not b:i ovorouph:i11i:,. (1!unro 4ul ihaail·, 1969). 

Al110 IIC4tto:·c11l tl-.roUJ:;hout lit�.�wiu., lnn boon tho rop01.-t on 

11utr1unt oo:ipo11ition 01· llOCO loaall.y r.roducud l'oo.lntur1·11 . Oyur,u,:11 

(1968) tuo publiohud n dOtnilcJ ll.n!lly11i:1 or I.ho nutric;-t coupooitiou 

Worcation on tho nuti·iont oant;ont, of GOllC loc!ll 1Url foroit;n t'ood.11 

haa beo11 civc.n b:, Plat• (1962), In nil tho110 publlCAt1ono, it 1c 

th!: COltfl011ition or th" rj,,, fool ..nturilll& th:lt 1:i civcn. 

Do>opito tho av.iill\blo ihb:l o.bovu, ir:1'or.ntion u ntill .insufficiont 

on thu nuti·iuit cocpositiou of 1111 wioountablu v1rJ.ot.y ot' tho oonvo11tio11nl 

nod uncor,vontion!ll foodet�ITo uood in mny parts or. ?116<.r.tA. Aloo, 

oookinc ooa bocn kno,m to br.Lit; a.bout hi hly cocplcx ro�otio1,� \7hioh 
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hnvu n lliuot bo.iri11c 011 th nutritio.,cl � luo or fo()'l boforo it 

ie 1·o:ld:, to \Jv co,..,•c..1. Sov .rr.l �thole ot oooldn0 1u,d prol)'lro tion

or tho QturJ.Aln prior. to ooo!d.n1;, ru unod :iJ1 rnny JCrt.o of llirilr!r.. 

l!uaboro of th.., PAO/UlilClID otuly ,;roup far tho Foda-atiari of llii;or1.t.1 

(1962) un'.lnicoual,y rocosnir.o:l tho tr!l.ditiorol coolcl.n{; uotho\o Ol:plo:,cd 

in v,.a,iouo p;..rt11 or 11!.&irin "o 0110 cir,clo fnctor oontributins in no 

llcnll uonow.·o �o thu Lnlnutrition a.tu! undornula·.1.tio11 rroblcllD :IJ1 tho 

country. 

Sorm otudiuo of t.l:u l\11p.1ront 1000011 und�r oontrollw. oonditiono 

of cookins nnd proooooinc of 1ndiviilu11l food:i mvo bocn roportocl 

1n d,,,., 1lopl ll oountrioa run l.ivo nlrl).l;l�· bo.ir, roviuTJcd in this t.bo11i11. 

'I. In Nitiuri11 nhoro tho cothcxl::i ot coo!.:1:,t; nro dlrrcrcnt 1'ro1. tho ono11 

otrployod in thono oountrio11, thi:I typo or inro.rmtior, 111 ot.ill rcquirw. 

llo1ruvor, llilik (l9b7) oo.rrioa o.it cm cxpori.c,.,ntal II tully nDi obt. inlld 

dotnilod ru:iult., or aoco tr.:i.ditioml p.:::af!(lut diotcr.i.011 of tno 'torubf,s 

of r1tator11 State or. l,:Lcorill. Tho omnsoo .fhich lho tradit.i.011111 

coolci.ng nuthou:i brinB nbout en tho individuol 0on11tituont11 111 'iloll 

no on tho cdxt.uru ne a hole war luly ov111U!l't .d.. Xho oppllontion 

or h1a rooult:- to othc.r arM11 of l•it,v,·.>.11 11ou11 no.,ovar bo c.i:ilo.:idins 

ar: Account ot' tho va.ryins cult111·011, cu:i t.01 .t, tocxline lnbi t11, 

rc.J.J.e .. ouo bollof::, uoonocdo nnd nutriti.oml tt.-itu:,, t ,aton lltld tho 

11gricultur(.l 1•roluct:1 01 tho f,Jo.r,lo ai' thus country. 

In South - En11torn hJ.&ot•iti infor,, tion on tho nutr1tiowl 11t.lltu5 

of tho pca11Cnt0 11:1 110rioutly ruid a1i;n11'1c11ntly l:\cld.nc do11pito the 
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nlrc, dy fon:rld/.1 llv o:i t...�i;utt ot• di�01u10C: of lr.utr1 titm /.lt,d wtdo-
nutrition 'Ll.Cl4< tho J1CX.1M.11t co uniti II ii, th r • Th.iroforo, tho
11orlc dotcrib d in thio t.1100111 ,, n oa.rr100. aut to invo11t:io4to tho
quaUty ot' 11ix coaconly u11od po:i�'ttit iuotc of tho aroc. 'Ind the <1f1'0ct11
or tho traditiOMl oookinc authQ.11 on thoil• nut.ritiYo r..luuc, It
ie hopod th/ t thio infor=ition i'roc tho cho::1Gal, biochdcnl, and
biophy11iool on11l:,no11 or the .l'orutlationo or tho11u JlO!lllnnt d'iotnr iot.
dosoribod in tho follo1ru10 JlOS i; ,,'"ill 60 n lan6 , y to portrnyins tla
nutritionnl nooda ot· thu110 P001·l, •
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111.ro:i,\y fOl'.t.i.dll lil1.: OQ t, lO£U<i of d.1110!10011 of �lr.U tr1 tic-n 'llU wider-
uutr1 I.ion ui.;o,ltJ tho J10Q11.11t co U.'l1 Uu11 iJ1 tho arL • , TJ1.;rerorc, tho
11ork doGcribc,l i11 thin t.honi:. 11:i11 cnrriw 01.1t to invu:i�11 to tho
q1.1.1llty 01' Dix corJOOnly u.sc:i p03�11t diotc or tlY.> 1;roc, nd tho offoct11
of tho trAd1t.1ano.l coold.nc aotha.o on thoir nut.riti,·o v luoe, It
is hopod tN t thia int'or::n t.ion f'ron tho cho:::ico.l, biocho:iioul, 11nd

• 

biophya1011l nn l:,iioa of thci 1'.'orwlationa 01· tho1i.) po.10:u1t diotilr.100
doaoribod 1n tho follo1,-.uai:; JXl6C..D 1d.ll eo o lo.'16 1 �Y to portr:iy:int; tho
nutritional nooili; of thuao J)OOJ 1., •
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l. Sourcu 11 1100

Cli.\Pr .x T ;o 
-·----

l!At'lP.IALS 

turo or Po0li11t11t'ft1 
• T aw 

Thu foodct\lfi'r. uocd tar the, prof n t.1or or th"' -. rloun trJditio.'l!ll 

di11hu11 tore, liou,i:bt in nouc lUOG.l titrl:ct11 ,ith.il, ci:1£'.ht oilo� of' tho 

Univo1·11i ty or lbculQ.11 Cllc?,Je, I o ruforuno.i ,, :i , ..... lo to tho coot,r(l

phical 01·icu1, 11tor.11,o oondit"O:lll Dr tro:i t. cnt or tho foodstuti'e

foll o11.1J1a h'lrv•Jot. 

cooking llnd nn..lJ11oc. 

hoy 110ro quickly brout;ht to t.110 lnbor.!!.tor_y for 

Studic11 :1oro �rriod out 011 tho foll01rlnt :,ix d1utn cocoonly 

u11ed iJ1 South-Eu11tcim ilicoril... 

l. C11ri, 1oriu11 aoup nith 1100kud fi11h

2. 'AnYIUl llklJt'.Ul' (rrrat.0<.l coco)':11:l on:l u:it.�ry:io) and

'nbak' (pt.lt.:,ut) eoup 

3. C1111r.:ive. foofoo (cookocl f(al•i.acintod c1u,11Av:i tubor11) onl

1 odixnu iJ:r- ' ( t iclc vosut.: lo) voup 

I�. Poundod y.io 11.1"1 1 fi.-1 ofaro' (plw1 :,oup)

5, '!Jq= nlculmo' (LTa.tod oocoy:ic) And driod ohri.cr,o

6. 'l•tuJc w:o:..' (111.nntain porridco) a.r�l oookod fioh, 'llld

for thu 1,w·po110 ot' oor:rp:irioon. 

7. 
1 Rot'oroncu' diul. ( 0011 t.4J.n1n • con1ctarch, cnn ill, ind 

optiouc qU!l.Jlt.itloo 01· ai.J1tll'nl11 nnJ. vitacur.11 ::or ;.,..,

i;ro.rth of tho hbor·1tor., rut) 1:t111 o.l!io 11,la.l.iud. UN
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- 56 -

Gdri ( f'riod C.'lss:iv,, t'lo--u·) unrl r:n, foruuntcd o.l:.M 11':l (ror pro
pa.ri. i. ion ot c. -;iva rooroo) 1;uro boucllt 0.11 6uch in tho mr,:ot,
/,ll tho dJ.u II woro TlraJiared in tho ll:.bor11tory. 111 proinrins tho.ic,
diot:i, tho Ord.in ry .1·.w.itioru.l proooduro:. ·"'ro u:.od so tho t tho die tll
irould oo id"-t.l� •ith tt10 fooJ. 11� .ictu. Uy con:iu:-,"1.

Rcciro for tho PruJ)Qr t10.1, of tho Vnriou:i Diot:s

In ordur to ,ork n. th tho not\:• 1 proportiono of tho con:1.:imonto
110 ;iould b.. usod by " pc�c'\nt i'nrror• o r,ii'o ror tl11, proJ>'U'· t1ou of
tho di t, L 11urvo7 lnll oo:,duotod, Ton ,ro.;ion, •.11 i'rog South &atom
!liE;c.r .Li. .u.d. cn.l.nl,y ITivuo o.£' JwJ.or ,1orlccro :lJ1 uiu Univt.:riu ty at
l'b:ul1U1, r.cro 1nv1tod. Tho foodr.tui'f:s woro t,ivon CJUt to thon in
er�tcr qu.nntitiu:i tmn thuy rould h.'lvu u11ed to r.ropnro a ainglo conl
for t'ivo pooplc. Each tool: ao ruoh .lll Ghu could n'lvo uool ill t.ho
prOP!\nltio:1 of tho oool. Tllo ,iu.mtit.y of' onoh 1tou t!lkon by Q.lch
'lfo::n11 111u1 collootlld m ,,01�1.xl. Tho c.cnna 01' t.he:io uoiahto fa:- 'lll
tbo r4 tt!r1olo uoro co::i1.u .w, loh d1ot 11:,,11 tnan pruJ rod with tho1u,
rrodutcrll.incl. I roparticn1u O• ,.hu iJ1t;rulio1,. 1. 1h.o r1w diot i.:1a
11jgi lerl::, CO-'l}>awdod.

Tllo ro::;•.Jltc or tho IUl"V!lj' ar.J! tho r.cu.al proport1or.� of U1u can
dhx:nta u:iod for t.t prop'.lrllt1on of tl.u di.1.1 t11 "U'.:> lll1c,;n1 in tho tnbl\:111
tmt rollo11. 
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Cr:iyfish( dry) 
s·UBJLCT 

(Pcl11.r .anotos 
Vi.irkna) 

1 
I 

19.6 

19.G

} 20.l

4, 30,5 

5 25.0 

6 19,5 

24.8 

8 20.3 

9 31.5 

10 1�.o 

11£!1Jl 22.9 

- 57 -
;i'pbl�,4Jfo) 

Survov on Roci1>c for Diot lio. 1 (Cc.r1 a.fan 111:110 nith !lcalcod fiGh )
. . .. . . 

CO!iDll :.!iT Ji]) ,:Iu .. r us ... D ( Cl.)
---

Oricd,cround Pnlt oil Salt popper (LlAoia 
( Cnp:iicuo ,.uinoonnic 
rrutot.ccn11) 

ll.O 19,1 123.5

15.0 lo.O 120,0 

10.l 21.l 11,.0,0 

, 1.0 16.5 l>},0 

.!0,} 19.0 90.j

18.6 19.3 120.l

6.6 20.3 150.a

lJ.l 19,6 183,5 

9 .l:S 18,7 1�.9 

10.l 21.} 100.h

13,5 19.3 123.r.

.._ ... . . . .

Gar.1(1'l-icd 'Afui' (r,lc.kcd) ·1 terlc.. t'(pickcd)
C<. rui. va ( .. n�tuo (1':i lir.uo

flour) � iO.'UlUll) .'.lfr lcanu:.)
(r-�'l.1hot 
utilis11ir.rJ 

110.l 1.13,7 ll0.5 

851.6 76.6 330 .I. 

830,0 us.; }70.l 

820.l 109,l }60.; 

790,9 150.5 351.0 

821.8 111.3 I 400,3 
I 

835,0 128.6 313.; 

624.} 100.6 �0.7 

1,003.5 65.8 J4().j 

938,2 132.r !44.l 

--

&tl,9 lOo.O )51,7 

� 

r°ri.ihtle S:.olcsi ·v·u� :tr..u.n\ 

1'.uh qwlU'll ta) 

110.,5 

I 
17 ... 0 170,0 

101.l 206. 5 220.5 

lJO.O 2'I? .4 175.c 

131.0 180.9 180.S 

79.6 
I 

171.3 jOO.l 

I108.0 l r...,) ZOl.,5 

10( .o 16}.l 160.0 

10:..1 !J.5, C 2(6,l 

106.0 17 ... j 1�.a 

90.3 l,5C.l 17 ., 

lOt,l I 1 ... 6, 197,}
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Recipe (or Diet Ro. 1 (GJ1Xi, 'afan' eoup vi��okrJ tiah) 

------------ . . .  - . ------- . . . .  ------

COliDDIEliT VEICHT U$D (Qt) 
------------ ... ·---------. ------

Cui 

Cray-fish • 22.9 

Pepper 
' 

l}.5

Salt 19.3 

Pa.lA oil 123 ... 

'..tan' vccetabloa lOt,.O 

"• tc.rloo.f I 3�1.7 

•Porivinltlc 106.l

•!1a:io1tcd r1ah 174.6 

•sna11a 1�7-3 

----------------------·· ·------

•Mibl• portiona only. -
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iTntcr y .. r. Cocoyno SlfllJF.CT 
(Dicooron (Xn.nthonOC111.) 
alata (catnft'a 
Linn} §.chott) 

l 2150 2250 

2 2010 1980 

3 2500 2223 

4 1950 2513 

5 2005 2ll6 

6 24-51 1870 

7 2221 1871 

8 1693 25Cl 

9 1880 2019 

10 2�7 1992 

I.loan 2090 2131. 

I 

- 59 -

Tcblo 2 (a) 
-

Survcy_on Rccipo for Diet !lo, 2 ('An;z:.n chitn' �ith \ll.lllc' aoup) 

Pt. l:J fruit 
(f.laies 

. ' 14\11.nocn!!i .. ) 

190� 

950 

1875 

1�,3 

1894, 

n1 

12)9 

10,0 

1001 

9}1. 

1258 

CO.iD Il!i:.'l' AlD 

':,tll ... ' t I 1cJced) 
( I ..,ln: - er -'li i,, ) 

503 

433 

550 

519 

431 

511 

297 

444 

}98 

501 

459 

1!.I&i!l' usm (G'J) 
-

Cr:1yfi11h .-...o;:od fiw 
Onic.n11 

(�l,r:or.otec (Alliuc 
vt.r:lan!) coe)

301 2},5 250,0 

150 30,5 130.0 

2� }1.1 130,8 

365 25.0 2C0,6 

150 40,5 250,0 

196 33,7 190.5 

250 35.0 13(),0 

511 21,9 178.j 

210 30.1 20�.o 

170 41,6 250.1 

251.0 jl,3 191,} 

Poppcr{driod ) 
(!'.dpsicun Sllt 
t'ru:ito::ccns) 

8.9 39,l 

16.0 25,0 

14,3 23.3 

1.\..2 23.0 

16,5 21.9 

10.l 25.l. 

12.3 26,3 

14,0 19.i. 

12.0 20.s 

10,9 23,7 

12,9 23.8 
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Tntlo 2 {b) 

i!ec\n9 far Diot ;:o. ? (11\Jl�-r a,q n' .,ith 'n��k' oaup)

CO:,DDU::'71' 

watoryuo (pooled) 

Cocoy.in (peeled) 

Pal.D fruit 

1 A�tn' V06ot..blo11 (picked) 

Crnyti� 

Driod r,oppor 

Salt 

VTlIG I [l' US£'" ( � ) 

2090.0 

21)4.,0 

1258.0 

459.0 

251.0 

}l.} 

191.} 

L .9 

.}.6 

_______________ ..;.. ____________ _
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SU-liJ£Ct Crcyfish(dr1ed)
(Pnlh.�onotor: 
Vlll'i&UII) 

l 35,0

2 30.5

} 25.l

4 }l,9 

5 40,0 

6 21.8 

7 }l.8 

6 30.7 

9 28.8 

10 }I ,0 

Ii: ,,:•J }l.2 

- 61 -

Tablo 3 (�)

�urvey on Reci-po l'or Diet l�o. J (Ce.:-r1v fooroo _'.ith 'cdil<An ikc:-i' aoup 
0 

-

COIID!il! T A..il i:tIGru' u�i:, ( G!J) 

7a tar lo:ii'{pioltad) Pnlrl oil !ir1cd. popper Per�r.tod .:t.oked fish Salt (T11l.1.nun (::lno� ( cal)::icuc Q:!l(;iiV 

triansulti.ro) fUir.Cun!i!!,] t'ru,;c:cen�) (a.:!!n:.hot • --

u till:,si. ll)

198.0 637 195,l 21.3 1+1 •• 5 
I 

4,570 

221.0 4&.l 201,5 25.0 jO.l 3,995 

lol.} 55} 180.0 30 .o 42,8 6,003 

198,l 6oo 181.7 20.5 33,3 5,331 

201.0 701 196,l 19.3 Jo.5 4,535 

189.1 593 150.1 20.8 40.2 4,500 

177,4 666 21.6.2 2;.1 50.0 Z.,:?5} 
180,0 570 144,8 27.5 u.6 },617 
ll&,O 431 190,5 17,5 41,9 4,444 

17�.} 748 180.7 29.l 50.7 5,006 

194,} 598.2 186.7 23.8 41.2 4,6.}) 
I 

'Ikon ut.cc.'
( J,icl:i;d) 

(: elt'!1rio. .!E.!:•) 

80} 

I 
661 

790 

1 
795 

I 
851 

7J') 

5,7 

795 

699 

650 

756 
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��le } (b) -

Recipo for D_iot , o. • C1:is. � f'oofo ,rf t.h 'oJik. n ilcan' )

'Il:or. UDat' VCGO�bloa (p1ck€kl)

'"Stloked tiah 

,i3 tcrlo:.f vegeta t.1011 (piclcod) 

Palo oil 

Drlod, rOUJtl popper 

Salt 

'IEICHI' USE.D (CM)

4,635 

758 

}l.2 

578.2 

186.7 

2}.8

-------------------..J'--------------

•Ed1blo f ortior, onl:t

•
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Okro 
SU3JEX:T (H1bisou� 

c·�oulcn tue) 

l )t4.,

2 .)00.0

3 1+31.2

4 il.O .1 

5 .)�H.5 

6 299,7 

7 303.0 

8 1&7,4 

9 275.9 

10 1.,95.2 

l!o!n 3Go,6 

- 63 -

To. b-1:,ol." I. ( n) 

Survey on Rcc1ne ro:i:_Jiot :10, l, (Poundcl;, ,lti I fln efore 1)

CO!JJllii:.:'T A!-D 

Ouiont 
(,\l)iui, �) 

.)85.6 

1.01,3 

,88.b 

}}3.b 

,.01. 7 

34-8,5 

38}.l 

1.,53,4 

225. 1

581.9 

380.3 

Snokc.d t'i:ih 

278,3 

:bl,5 

2ll.l 

213,9 

l.85.3 

443.4, 

186.5 

221.9 

300.0 

461.3 

280.} 

cEIGHl' US::ll 

I f..tlJlyCII 1 
(pic!:cd) 

(,11 • · n�'.u:i 

!.-
.')

333.1 

200,0 

161.0 

ll5.7 

30_,1 

;:�t,.4, 

201.0 

222.2 

130.7 

186.8 

209.7 

(CL)

Y1to (fr ,b) R-1ln oil 
( i) iecon.;. (Ekcia

tnn.) --umoainin) 

4900 91.}

5015 100.3 

5300 150.0 

4398 63 .o 

5873 9�-9 

1.443 l.}O .,; 

5581 101.l 

5005 105.0 

f,671 86,7 

5190 200.l

JO� 114.5 

Peppc:-(f'I'ollr.d) 
( r� J?:iicui 
fru!ltonacns) 

16.5 

l.8.9 

20.& 

1:,,3 

12 .1 

ll,9 

2!,,7 

21.6 

9-�

10.l

lti,3 

5.llt 

2o,5 

JJ..9 

30,8 

31.6 

25.5 

31,6 

Z,,,1 

15.8 

29,9 

20.6 

.... 8,0. 

Cr yf .ah 
(f-.1-,..-ontte� 
v:ir...:ina} 

40,} 

21.9 

}0.6 

J7,l 

20.6 

35,7 

50.1 

20.6 

19.; 

2,,) 

}l.O 
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'l'nblo L.. (b) 

Rcc1no for Diot 119. 't (�oo 4-..::i uith 1tifin ot'oro')

camnu:rr �cirr I.Mb (cu) 

---------------�---------------
• 

Yac tubtii·" ( pc clod) 

Okro 

Onionc 

•SQOkcd. 1 ieh

'.Ctir.yon' ,., t..11.ilo:i(piclccd) 

Pnl!:i oil 

Popt or (d.riol, fil"wnd) 

lt 

Cr yt1Lh 

• ..... it.lo partiG:1 01.ly

5,0.58 

}(i().6 

380.J

2eo.3 

ll4.5 

16.} 

26.8 

}l.O 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



SIJBJlC: Coooyuc (poeled)
(Y..inthoaocn mrarra

Schott} 

1 3205 

2 4059 

3 Jill 

4 3358 

5 2981 

6 5813 

7 1896 

8 2221 

9 3887 

10 3300 

llcnn 3383 

- 65 -

Table 5 {n) 

SUrvc_y an Rocipo ror Dtot !lo, 5 (' l;kr::•n f11rukuo') 

COllD Il!FJIT Al::> iraICHr usrn (CM) 

Crayfiffl (driui) 
Dried, Sl'GUnd popper (Pnl.4,.anL te11 Suokod fioh ( Cau:ilc11n frut.e! C<'.n:i) v1.rians} 

40,1 301,1 19.0 
36,4 280.0 23.5 
30.1 1o,.; • +. .tl 

29,9 2n.1 J.i, 7 

36,5 :>80 .9 10.5 
38,9 j-'U • .l ,30.J 

37, 7 �'-1,9 31,5 
48.1 

183-4 25.1 
40.l 299.1 15.9 
32.0 241,9 20.0 

37,0 278,2 20.0 

Pa� OJ.l

SAL'l' (tlooit i'.\linr.a:11ui)

50,0 J55.0 

39,l l.00,0 

36.) 3($ ,9 

55,5 22B.t, 

58.l 4h3,l 

}9.8 187,5 

44,4 291.l.

39,9 5')1.l 

56,l 333.8 

fJO.o 355.8 

48.l J5().6 
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Tnblo 5 (b) 

Rooipo far Diet i,o. !! (::&Jl:n !�1�) 

-rt.Icttr usm ( GN) 

Cocoyau (pooled) 338} 

278.2 

Driod (TounJ pepper 20.0

64lt l.L, l 

PulJ:i oil j O.o 

• filiblll 1•orl1or, onl:,UN
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s Ul:JECT Pl..nt.llll (
pooled) 

(1.u:a .2>rAdiruo.,) 
Cr J.yi' i:ih 
(Palru::onotoo 

, .. r.u.r,:;J 

1 2,&.5 1..i.; 

2 4,351 2l .o

3 3,132 .:,0 • .5 

4 l,578 .30.3 

5 I l,813 31,0 I 

6 4,006 50,8 

7 . ,589 4j.J 

8 J,;o, 19.8 

' 2,911 2:).1 

10 5,015 20. 7

Y�n 3,163 }2,5 

- 67 -

T olo 6 (n) 

Survo·, oi. Reci o _for Diot : o. 6 ( 1 I ;uk Ulro-1 )

CO: D ll.il.i,T A!Jl ... 1e1.r t.tsPJ c� >
Popf·C:r 
( C4pGicllf;_fr:.itcuc, n�) 

20.0 

32.8 

25.l

15.5 

19.8 

lb.8 

29 .1. 

.50.0 

36.9 

21.7 

-
25.0 

I 

I 

I W1l' 

I 
f 

O.;;, 

.) .l 

)b.b 

29.9 

I:.;J. 
I
I., . 

4:,.9 

49.8 

66.6 

5().2 

50.o

S o..Cd fish 

Jjl.5 

163.1 

189.8 

I 120.0 

I4,1.l.J •

125.8 

2}7.0

l,.09.0 

ll}.l 

101.9 

220.} 

P-ll oil .torlc:.1'(1 lc.t J) 
(il"IC.....11 (, ,l.r.u· 

• 
trir r, •.t:. re) .-u1?loc.nd:i 

I 
21..1.1 19).J 

200.0 ,501.l 

1so., I 2(;9 • .5 

101.0 I 130 • .5 

133.1 93.6 

190.5 l :..J.0 

2lti • .5 401.1 

}81,5 l.D6.4 

lll.l l6S,6 

175.e 171.7 

l9Cl,j lju,9 
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'.1'11ble 6 (b) 

Roci1>0 fo1• [!_iut l,o. 6 (' Ill\lk L'!coo')

1:IGJ-fl' USED ( CY) 

----------------,.-----------

Plant:: in (poolud.)

Cra:,:fioh (urlo\)

Dried arour,d popfor 

Salt 

•S,-,ol::od fit1h

Palu oil 

tcr-lc: t (plc.l-dl.) 

' 

3163 

32.5 

25.0 

50.0 

220.3 

190,J 

l . .,

_______________, ____________ _

•uutla portion 01,ly.UN
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3 • Co1 10:ii tlon of t.,I) Roi'oranco c,i:ein <-lld. r,01:-, otci11 Dlott.
The baMl prot�All - t'ruo d let uo d .,_11 tlu t or 1<11=1,an ( 1959)

Glithtl,y oodii'1ed. It rril� L\1do of tho follo,1:uic cm nir-driod
be:,is: 

;,ucrooo 
11.0 cc.

"'vit uin cixt.ure
100 n 

wttor (Danish) 200 "' 

Uon-nutr.ttivo collulo110 100 " 

+Salt muturc 
80 " 

Cod livor oil 20 h 

Corn st;, rch 1,360 " 

Tto oon--:it• J"ch in:, added e..N.�r all otho1· in8redieuts h:d bocn adiod
em thoro'Jehly cw:ol to;;otl: tr.

The co poeition of the r, lt. .J.xtu,·o 1r :i tint of RiJ,pon (1959) 

nnd 11a11 cndo ot tl,o follo11i1)8: 

l'aCl 
50 er:. 

c,.3 (P0
4-)2 ,.oo " 

PoC6 i.5 
o

7
•
:> 

20 35 1 1  

Ue, 504 • T, 
2

v 80 n 

I II P0
1 2 ' ( nr.lzyll.r OU !l) 105 u 

li:Cl 2.50 " 

Kl 1.0 • 

Ur. S04 ,1+1120 0 '" a 

J, .4 o.o:.
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"Vitn ,.iJt lli.":turo---------.,.;;.

Tho vi t:u:ii.11 U.::t\U·u u:1.,d in Cltuo 1.-ibor torio� re1,ortcd by Cuthb.:1·t:.on (1957) -a u�od. This cofi ai:,tod of tbc follo,lirio vitacin11,-ur >..Uo,,1-0 1..10 ,10J.sht 01' ,1,0 so..d-:i;,11thotic r.:i.tion,

Vi t.. l:UJl D ( C4lc1fcrol)

Vit/lnin i'. ( - toccphorol!icct4 t1.1)
Vit.u.iJJ K (ocniirhthono)

ThlAcino 

Ca D- p .. .rn:oth=to

nic:otinic �cl.d 

\'itt.r:dn l\i 

Choline 

:!iotir; 

lr10aitol 

• p-:11.wiobc.n:;ic 110�

4000 1.U. 

2000 l.U. 

280 "'ti.

"l n
-

30 II

jO II

8 II 

100" 

�100 " 

50 
un.

1000 cg. 

1.0" 

Q ,2 II

220 I I

75 n

(8 ihboflnv:u..o lllul Ptcroylclut1u:.dc 1101.il 1,cro oddod l1at.) 

Tho r01'1i1onco (c :ie.1'1) diut Ulc. prop-:r'-� by ii corpomtins .. a:ein 

(::.D.H. Cc11om, r,c:a:-Jo�ttv1) &t tl,o uxior•to ot tho con.-at.irch in 

tho b11:4l protoin-fruo l.wt to 'iva 10: rrotc111 (?, I 6.25).UN
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Botn th.i b ®l protoU1-t'ri!c diot and tho c. ooin reforencu dietttur.> ouoh mdu into a thick par.tu ,rith a ,..nu QU!Ultity or .,'3tor toroduoo opillnlo by tho �111J:i.,l11.

4. Matltl.L ls f01· t.i1c cletcruin-tiort,01 1r_y 1.t�ar ( .o . •  t.1 1960)
Oven (Crirr1n O'lon, ,Odul 3/300l'C)
Porocl.A.ui cruoibluo (100-..iJ. c· p.icity) 

( rot tlt11· !120, c ... llonb1 cp)
A do11lcca tor

5. ....-i.ttiri..l:; fo1 ::11t1 ... tion of Crud.., Fat (J;t:Jwr mctraot) , •. 0.A.C, 1960
•

i>oxhl-. � e:ctr..ictioo 11p1....r!ltu11 (ls & T, 231/2000)
Pot axtr ctlan thi.cbleo

Bcciter11 (l00-.:,1 Clpacity)

A.nnl;rtic:il b..:U,noe (Hottl,.r .20, ,;, llor.lcnl'lJI)
Dori1oc: tor

h"' ·ent: 

otl r vit� thrc;o portio1111, 01· ..Until.led " r. Sol.JA l..nOh

rr-11 llddod n1d tho otlwr left to et.,nd far l.) ,1our1i. Thi11 

vcn thon dco'lntod into ru,otlw.r dry bottl,:i '1.lid , 111 r,icco11 

or riutnll.io 1od1u_ Added. Tho bo�tl1.1 ua� loo&oly :i�or,par,>d 

and luft to ,tan.I. witll tho ovolut.1.c.11 ot h)dro w1 00..100,

I 
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6. tllr�lll for flctii. tio11 of To.t:.:::.A,i. (A.O.� .• (., 12_@)
Ao for �eotion 4 nbovo, nr.d,
JJu.rne furnnco (GaUl!J\knui,, 220/2'..0 v)

7 • --tcr1als for �Gt.u... ;laa 01' Crudo Pl-oto1n l'otc.1. J. ood ?ii tro,.o., x 6.2 _)
-

{ lnrl:h1u, 191.2)

{ lllck, 1970) 

fil.uctrio lloot1.r box {M'L,321/0010)
Diz;t:iJJation o.ppc1·.1tus(Micro-!Cjolll ,.J., llonlc:u:ip rm 650)
KJoldnhl di.GoBtiori fual:c

Cone.intra tod :sulrhuric 1101.cJ.

llcrcuric oxido 

Z1110 du11t 

(SOO-cl) 

(C;,P.R.) 

{G.!-.R.) 

( .r.R.) 

(. ,R.) 

Soliuc hvdroxido 110lutlon: A 4(1,, oolution ,nus pror,,rod.-
-

9� ,;itlnnol 

o.n, flCl oolutiOI!: Cl.9 cl cone llCl ,roro dilute.\ to 1000 cl o.nd

us1J1 coth.>'l rod na ind.iOJ or • 

..or 1c acid: A 4.• :iolut.1or. . I r11,.., • • UN
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8, !;!a turillc f��sti.... t.�t!. .'!.G'r yptoplllloC? (Hillc.r, 1967) 

Ilar.1.uc hyd.roxl.clu, oo..Jil'lh-- tc
li:i2 S04

1Ydroot-J.01·lc acid 

(�.(0,.)2 .8H2o) (A.R. )

(i. .R,) 

( C .r ,R.) 

6:1 HCl : ?hi.a ;;as rrotnrod by u..U.ut:J.nc 531� nl. 01' o, l c IICl to
1000 nl.. 

o.;r C'r7) �th,y� ,in�b.in�ldeh,>do: 5 ,..., 01• tho r, t:t:nt
,urc dl.:::iolvod JJ.nd c.ulo Jp to 1000 al 11.i .! 001,0 tiCl.

o,z . .c I o : 2 ga. A .a. l111110 1101·u dlc:;olvod in 100 cl distillod_______ 2 2 
r:a to1· e.iiu r t01·od in rot'r lcoro tor until roquirod.

DL - Tryptophanu 

U!II!l.11 Spuot1·01ihotocotor (DPGoo).

9, .. �t.eriols !'or l::.,.t1mt1on or Cnloium
, 

Cone HCl

Cor,c 111,0
3

(A,0.A.C., l96o)

C011c Sulpl111ric acid 

Ai:coniu:. oxnli to :iolutio!!: 

(C,P.R.) 

(c.i:-.a.) 

(u,P,n,) 

t�vu:71 rod 1ndio11to:r: f'rllJ red 011 l1eioor1bc.d on r1t o 72.. --UN
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?fo Aoconiuo ffi'Uroxido aol!:!.t�: lO Ql. or oono 'c.n, Jar' all!loniti
aolut'l.o:i 11oro dilu,<XI. to 500 r.il rith di:tillw lla\.er, 
l!urr10 1'\lnuoo ( Gollunlc JJ , 2"0/240 V)

KlnO
't 

Solutioc: · /lo 1u1no
4 colution ,me pro.P4I'od .. nd ctit.11dartll1ed

'1G(lin:.t . /lO aolluc oxz:.lb.to solution,
10. !ls t"ri-l.111 f'or ).i. ri;wu tior. of !J·on. 

--

(, • 0 .n.. C. , 1960)

•• 11 for section 4 nbovu, nnd,

Co11c IICl (_;,P.R.) 

nrr:! c;.Jo up to 400 ..J. ,,1t .. d.ctil.1od 11c.t11!:', • hJ.1 mu: atorcd
in I.ho rc1'r�orntor u.,tU required.

uor di111:olvod in 400 ul 1111tcr. Thu m11 11torod .1n tho 

Aoet._t._ tt.u'Cor Solutimi: b,.) ..J ... ,h.:,drou? tla l\cotuto ooro dia:olvocl 

u. dilitillw tor, .l2. .u. c;lncinl CLcut.lo uid .oru addod

And volll o du UJ to 100 nl.

S1.ar.d.nm Po Solutic-n: Tlt:111 n prop rod ty d..'.ocolvU1£! 3,51:? SC 

t r-1.t . I

l <iroJ:; of oonc liCl. �l,11 1oluti1.1n i: wo u11 to !iOO cl ii th 

tJO, oJ ict1lloc! r;1.t r, lJ) r.:l or ttu, i.oluttm, ffllro dilut<d 

to l litre (1 l c 0.01 o). 
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ll. k t .-,rial:.- ror Bot! ... �j '.!� ot• l'l1oa, · JOI'\!=!

(Go:1or1, 1942)
As for 111:cti01, 4, 011d

Co,,c hCl 

ro: 
(C.P,".) 

600 al d.iii tilled und Liaiti.t...: volu...o up to 1000 .u 171 th

i S()}iu .J ilolyb:liiJ:.o Solut1on: , ;... 'cnnlar1 lh
2uoo

4• 211
2 
O

uoro di:isolvv,l n11d ti.lo up to 100 cl u1th diettilod m t1.:r.l:olytidn to - S_ulr>IJ.urio ,oid ro.,,run� ll"J:l Jll'i, .red by nixins

IU - l P..rt of dl.stillocl ,;nter Just boforo u�e.
Star,IL.ru Pho11phoru:s Solution: 3. 592 en. K11

2 
P0

4 
1oro d1t 11ol ;rod

in ,mtcr and t...lilQ up to 1000 ul. A 1'011 Jrop11 or chlorot'ora
11oro addod. (1000 al aolution;; 0.5 P).

Uetol (r;-dir:otl,., �•<..uio NlanoloulJ!l.'\ .,et) : .: i;t. ""' u dia:,olv, l 1n
200 ll1l or 'l Y,. 110lution or aoilu:i biaulphite.

., ··-· 
101 Trichlaroacot .. a aid: 10  . of C.f.R. t1·iohlorQloot10 -oid

1111r-0 di:.11ol·1ocl. nntl UllAu up to lOO ,Jl. 1rith di11tillod r,11tor,
3-'. .•11torilll:i for -<>11t1L.:i.t1_!.11_ 2.1' Vi. _._, ,1

..- (Cllrr - Prioo, 1926; Ac ioc. Jitllain Chu..:rl.a�&, l9E. ) •
10� X ai aolutiol\: .:,0 � A., •• nOO 11oro diaisolvod • .d ... ,d,> up

to 50 r..:L ii t1, <iiul....Ua... ,r. tur
Di thyl otl.�r A.R. 
Bh..,01 9&;; 
Mh:,tl.rouc Soliu, �ul1 I \to A.R.
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Phonolphth:,.loin: �� Bol.ut.ion ,,e propi.,rod in 100 .Jl 98; vtlunol 

Cblorofor� A.R. 
f\ntir.lony l.richlQl'ill;u: 2!,0 1,;r, (A,R,) Sbc13 ,1t11·u diacolvoo. ill

1000 cl ,r..r.., chloro,orJ:1
St&ut.rd Viton:!n "' Solution: Cryi:tnllino viu.u.ln A acotc..to in

cotton soud oil, t.nCllJ);lUlatod in uolat.1J1. Potancy }0 _c; vitar.in
A por /JC at· oil, (.30 � vit.-i·dl1 A;; 100,000 I.ii,),
�oxblot cxtr.1ctor ..1pp.u•:1tu (_ c. T, 2.31/2000)
Pat cxtraetior, thi.,bloa

Soparo.tlnt fwuiols (500 - ul)

Photo oluctric ooloritJotor (B � "• 301(.36.30) 

13, lfut<;r1al11 for c.stin'lt1on o: I -ca1·oton_o
(&111 J.r, 1963 b) 

l()(),ib KOii Solution: _E'r11iu.r<Jd aa doiior1bod ror vit, A (/\'le.'- 75) 

Diethyl other 

Etlwiol 

A,R, 

I\. rt. 

Stal'Wl:lrd f -c:ur:o; 3/ &!'i�l�: 50 '-<- 01 11ur /J - c»rotanv ,•urc. <l111aolvod

in • ur.alar' ohlorofon. 1>n.\ t..:.lo up to 500 111, (1 cl. ; lOO ua 

p - 01rotcnu) 

Sox.hlut oxtr.:sctJ.an npj>'irottue (., � •, 2}1/2000) 

P t cxt.ri:ict1on thl.Dbloo 

Spoctroi:,hoto:..01:c.r SP:-,00 (Ltlillll ll1c.tt'U ont S L - ¼. ). 
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14, .·.11torinl for Dctor.�.lsmtion 01 Vitc. ui B 
,C.�ssoo. Vi tnn1n ci1c:u::ite7 '"'"i'"'9""6.,,..6 )..---..:."'.:

l..nl\','llroua 11cdiW;1 11ulrth�to (t.,R.) 
_!!$ �AOit Solution: 15 i;c 1roro di:,i.olvod °'1 wdo up 100 nl vith 

ilia tilled 'fa ti,r. 
� l</e(Cn)

6 Solution: l (,fJ or tho r, .isont ma dlosolvcd in 100 nl. 
1'i'3to r, It 1,111; acorod in 1 don: bro..n bottle in the ro1'r.leoratoruntil ruquirr.d., 

��o rr.
3

Fe (Cl1)6 1>0 ... ut1�: 3 1:.1. of the l.(f, K
3
to(ti )6 1oro

dilutod to 100 ul 111th lj'.:, h80n 11olui:.io1 • l'lu 11olution r.a.a
ueutlly .,roparad at tl,o tilllo 01' uao.

_O. D HCl :,olution: Proµirccl l1nd $Uln:l.llrducd 1111 deacribad on
JXlt:O 7?,

o. IN "2 S0
4-

Solut"ion • 2.8 .il or cono 112s0,. noro diluted to 1000
Q]. rr1 th di •tilled ,,. -c;�r or.d -,tArid, 1'11:laod &&nine t O. II &

2co
3(1U1hyih·ouc) 11oluti011 u:.:uin cothyl 1·od t.11 indill4 .or.

f?e;n:!I Solut,on: .l'raah 10,. aquoouc aolutian oont-,i.r,�'t> ..,,......J:iaot. 10,

olar�"o, i: <llCrl!t.tit, .ryp:,in i.r, 2,5 II 11odiu. Acot.ito i:olution
t Ill. 11 ., r o J.-r f.d • 

251 KL!. aoluti,u,: Thlo 1111r. 11ro1•rcd by dli11olvinr 250 c= ol' KCl in 

diatillod -;n tcr er.I dilut.in6 to 1000 r..l. 

Aeid 25,! KCl aoluti�: 0,5 r.J. of aouc IIC.- �, ... diluted to 1000 nl 

111 th 25.. r.ci oolut IC,.UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



- 78 -

,r.is 11ct1va,od by a�irrin, oontlJluotul,y 500 St' ot' tho t.t,xlAl
i.11 1 litre 3;& boilu,� C(ltio noid for 15 ..1J1ut.o • Thi11 1,aa
docantud ord tho 11ush..L't! roron ,.tJ. thrico. lt 1111.i, tl!a:1 ainiltrly 1m�ed 3 tiooa "ith hot KCl llolutiou rud 1'.1r.all:, m.t:i hot di11t�ed
nater eo tll!lt the 111�,. \l::.:,hinb (;'IVu no chlor:l.ue r011ctl.on. Th.1

0 product '"� 3 cl..r:1.od in thu over. 'It 100 C fo.· 2h hOll.rs IU'.d atorei
:u, u cL.rlt bro11t, botUc until roqUU-o, •

.§!�c_k Thinlllino_s_olution: 100 r .  of' tl1illl..l.n1· - l\}'llrochloridb driod
ov..r P2

o
5 111 a doal.oCl..•tor for 2/� houi·a ,crt.1 ,liasolvod in <�

uttunol. 0.5 al 00110 !!Cl 1r.l11 nddod and tlw :iolutioo diluted to
1000 �. 'l'h1a ,r.: otorcd .111 a darlc br01,11 bot .le in th.:>

Iut.ernu.iiutc. t�llino oolution1 5,0 al or rtock thiacur.o �olut1on
-"'-"'-==..:a._,.;;=,,___ ---

et roo.::i t111:1r,orat14ro .,or-, dilut:id to 100 nl 111th diotill.id ,li'lttir.
�'?l'.!._11.!JLt]u.o�o aolutiC?!!: It .O .J. 01' tho itt,J1, d:ui to tlu:llino

tolution 11oro t.1,1n11rorr ..... o "' t'l:.alt containing 75 nl. O,l?l 112s0,.,
111 l !, .J. acota. to aolu1.1on 1.ro nddQ<} 1 nd l..o volu110 c.l.Ju ;eel.

to 100 u. Pith diotillod 111. I.er. !i'hla aolution 1ra11 1,r,1• rod fro11h
h , -od (1 W. ; 0, 2 U!' thlA1.1inc), u or. ruqu.... , 

Stoclc q_u_1[�1Jlo aolut10f!: Th1:i '1311 J ro1 ro,l by .lic11olv.1r,t 100 t1u (A,R,)
quininu 6Ulph1to in o.n! l'2so4 11.1,d diluti.., to l lltro uith t!io
l!Gco solvor1t. 'l'ho ,olutJ.011 .Ac atoroo in a dn1·lc l.ro1m bottlo
11, the rr,f�eralor until roqu1rod,UN
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1orldn5 9ull1.ino :iulplu Lu soluti<?l!: 3 cl or l:hc o tock quinine
sulplu1.o solution 1r.i1·0 dUutoil. to litro \flth o • .n, ''2so

4
•

(l cl ;; 0.3 ...,) 

Eth...nol 
9$.. 

J,, .icetic :io�: j() .J. .;Loi..l cootie , cid ruro diluted to l litro1,i th d 1otilluc1 "" tur.
llit<ichl Perkin - ID•,cr .11.1oro11cc11co &roctrophoto. .lbw· (Modol <!OJ)
Ila ter.11 lt1 tor E11ti "tioi� 01' iU.bofk v:IJ10
-

----= 
- �--. (l!odaon ulld l101ri11, l9J9)

o.:c" H?S0
4

: Prcp:.roil lid standr.ruitc<l <ill duscr1bcd on J.060 n.
-

11cro dil!solYod in 1, tor .tJ. dtl11L..d to 1000 Ill..
1$ Klln0

4-
,olutio� 4 ,0 t 01 ' n lAl-1 Klm01• 

,1urv diecolvod in l'l!I t(lr
a.nil CJdc up to 100 Ill..

);. hydro on pcr$.!!.9_: Thir. !Toll flr'Op(lryJ fruah by llilutllls 30,...
1'202 (l:lO) rith dhtillod lr.itar,

Stoct r1bof'1J vino 11olution A: 50 re ot' ll'SP rof'Clttr,oo otnnd rd--

ribon'l\"ino 11hich h\d b(lcn '11·icd 111 a \'ilouun duelce&,or ovor
J�so4 tur 21, hou1•11 1roro diccol-..ol in tLl'tl 1500 cl di11tilled
1:utor, 2.r. u. cl:ic:tAll acetic c14 1Alr0 114, d. .f'.O'!" coolini 
to roo:i t.,::ro="" tw·o, t,1ir. 1nc mdo 11:, t.o , 11.r...- 1th m. �llr and
e to,·ud ur.dor toluano .1r. a ,. trit1<1ra tor ( 1 cl • 25 ur,
r i!Jol'L. •riz10). 
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Stock rlbo!'lnv!r.o aolution !i: 1.0 c:l oi ., ,,oru d:i)ut�d to 100 ml
• 

,rith d.i:itilloo 113tor n1i!l J.,rftsarvou un:11.1· tolu.:.n., lll tho
rorrJ.t;;orotor (1 nl; 10 u.i ot' r..1borlnV1no),

,!!ibofle.vit1c ,or�p &1,1rv1, rtl ll_,,9 ,u /w.): 10 � lltoclt solution B,r1;r9 dilute.'(). to 100 nl 11it!i ,A<>tor, Thi:i ;;::.:; p1· ,1 rE-t fro11h

Stock aol.utlo1, or oru1u1:1 Fl.1101•0::oolZ:: 50 ClcJ or cod.iUJ:1 fluortlaooin 
11era d1ssolvocl :in 11.1tQr end rl!ld.o up to 1000 ul..

Sodiu::i I luo1·.:itco1J1 uorJdn,- :solut1on: l 1:il. 01• atook cod::.uc i'luoroecoin-

-.:io dUutc.11 to 1 litro ,tlth diotillcd 11.itcr,
Sodiu.c li.;uroin.ali,hitc (Hn2s2 o,�) ( C ,.i-.R.)
6o - 80 ccs?1 J"l.arisil 

2�,& pyridine in 2jo o11ootio noid: 200 cu or pyrlci:ino nnd 20 cu glnci.Al
ncotio aci:i Hero dilutud to 1000 0l 11itl. d.1.::tillcd lmter.
llit.,chi Pcrldz1 - i:lcor Fluorooconco &pcctropl1otocotc,r
(llodul 20J). 

l!:1 t<?rlal :s for ,-i,t..L t1on ol' Vi� C 
(Acioc. Vi� :.:lJl Cholll.et11, 19� 

i-rirl8 lllundor

rl.. ; J _ £n l!?O Solution (0.005 I.I IltlYlcno dini..1.r-o tolr 001,Cil\ O �).
'I 

l ... , ______ ··�--------------
6o t::tJ 01' ( l,tt,) !Po

3 
ar.d 1,8 IJil LDT/\ t·"'ru diaaol,lld 6lld mdv

up to 1000 1 ,,.,.,, atl.JI•, nu 1161 cto1'Cld. lJI U,:,. ru1r14!0r tor
witi 1 !"l)(Juirod end r r<,J,lrod :ackly.UN
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},'> HP0
3 

:..olutioi. (0.002!, J El'i'.;): 500 ul or t.,o at>ove :iolut.Lon ins
d.llutod to l litro \f11;h dutillcu '.«ltur, 

.\11cort>ic ,ioid, :it.lrdt.n!: 100 Ill; or soorbic 1.1ci.d (USP Rot\ roroclltJ.ndb.rd) 11cro di1111olvctd. in ''° ,:po
3 so!ution ttd d.Uut..d to500 .;l 11ith tho snr-o solv(lnt. Th.is solution 1i1111 ln:>•d.ta toly :.�r di::cd m.th tho d,yo • 

.Q..02$ 2 1 6 - dlchloropbor.olj, ... oi hunol 11oluti011: About ;,O of• 
sod11.10 iiu.t or 2, 6 - diohloroph011olindorhonol dyo 11oro 
d.1:isolvccl in 100 r:l hot di11tiUod ,,au.r co. .inins 42 0i: 01'l/alfC0

3
, C.Oolcd 011:l dilutod to 200 .;l litu d1.3tillod r,.,tvr,

St.anderdi::11 t1.on or tl..; dye,?: A 5 - cl aliquot or tho ati:nd.'11'1 n11oorbioacid 11oluticn (contai.uiiis l us necorbio old) 1;ao diluted to5 ol of i'� f_ o
3
• Lll111 no11 titrntoo n1th t.ho dyo 11olution to 

11 pinlc colour ,11.acn por::111tod for 15 11c001,d11, Sincu this volucoof tho dyo ro1 ru�nt11 l CJG ot' Alloor.bio acid, tho aocorL1c ncid
oqui...- l.i1 t (:r) ol' l cl o! dyo 1oluti011 1:i uqu1l to l u
divided by tlio voluoo (ir. al) ot' tho dyo 11olut1ar, uac.d in th.u
titr t_o, • 

t 
1 

a:. ecotii; ne�u.: cJ cl g.lJ 0141 aootlc nc.Lll 11orc, dilu tod t o  l l.i t.ru
.,1 tb di0t1lloi f • • , 

17. Ya , .. ralll for .,.tlr. tior. or Pyriuacl (Vit: ,in�
( Bit. .!!.; !.!• 194j) UN
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},,. fiP0
3 tolut101. (0.(X)2!i J u'i'.\): 500 nl of" t c nl>ovo aolutlon 11:1a-------·--·

dilutod to l l1tro 111 .. h di.::.tilluJ ,ratur.
1\ocorbic noid, st.l1i:l 1::!!: 100 ut or .:ioorbic acid. (US? Rol'oroncc Stwidcni) -aero di1111olvod 1n "• ,!PO 110lution tr.d d.llutod to .J, 3 500 a::l uith tho t.Q.r,., solvot t. Tiu 1 �olution 1.1J.c icu:iodilltolyttandnrdi::.:d :nth tho clyo.
Q.02$ 2

1 6 - �chlorophc:,q_Urldor,honol ooluti011: About 50 cc oraodiUt:. aal t or 2, 6 - dichlo1·opho110J.:.uido1 hwiol dyo wore
dissolvod in 100 c.l bot dl.stillw irater ooniJlini.i,t, 42 ae orllafco

3
, C.Oolc:l 111�1 diluted to  200 cl ilith diotillod .-�tor,

Stardnr:11::n.tion or tho d_;o: A 5 - cl oliouot 01' thu at.lndJrd 1111oorbio
-

--

acid soluticn (con\.!lu1il'6 l ui:; lltoorb10 oid) ,ra, d:!lu ,w to5 r:il of ;;, IIP0
3
• Thia 1�11 titrated rri th tho d,Yc1 aolut .. on to

11 pink oolO'.u- trLith porei11tcd i'or 15 aooonde, Sinev thia voluco01' tho dyo roproe.ent11 l tic ot' 11.aoorbio acid, tho Aacorbic Acid
U'}Ui\�l nt (T) of l cl or dye aoluticn ir oqunl to l Ill
divided by tho voluco (1.'i cl) 01· tho dyo solution ueod in th1e
titr t.i.o. • 

g. ,:icot1u 110�: b\) cl l cic.l ucotio 11c.:d llaru diluted to l lit.ro
,,1 th dir.tlllod mi tor.

J.11xL•JJ•o: 
... - A colution 01 io�iJ, nd 11.iokoo izl
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0(.'_ to bu&'fcr of pH 1, .5 ...idc ur1 oo tlr t 5 Dl of' U·.o :iolutior. oon�"lint;d 0,2 su or 11<,oh cncyou: Thie r.::io prepared ju:it bot'orou110. 

6,cot." tc bur_·u�: 5'+.,4 Ill of' 61;-oial awtic ooitl o.nd ill ga of
h.Ydi- tl.d ::001.ui. 1cotr.to cry11tal:1 11oro d.isaolvod and dilutud
to 1000 nl nith d1stillod , ... ter •

.§odiuc: tW1111t'!i<!: A 2!7),i :iolution mio prur-crod.
Alcoholic t/11.0H Sol11t1.'4! (o.�.): l so 01� l,f1. lOI-I 1'11111 d1:i11olvod

ru-.d diluted to 200 ..J. u.i.th 9� ot� ol.
;t.z.� Acotic nc1d: 12 al glacial acotio acid vCJ·o dllutod to 100

cl trl.t.h 12
0· 

� Sodiur.: ocol. to.: 50 Gil :iolii.J. cJt· to oryatclG •1ero dic:iolvcd
Gild �ll up to 100 ol ,,ith d.tstillod r.ltcr.

5.� ll:12 CO
�

: A Golutian oantau 1nit 5.5 en C.P.R. nn�·ous
ll:i

2co
3

1n 100 nl d:letlllod n11tor t/!111 prupcirod.
Sulph:i.nillo '!�Z:< l.'Ont: A Dolutian 01' 1. 6 sulpl"Anillc aoid 

1n 350 Dl l7ator ,r., prop.:i.rod. 1.5 .il oono. Cl nuro oddud
nnd. tho tixturc d I lutoJ to 500 ul und otoruJ ir, tho rot'rJ.eer.:itor
until required, 

10,1 Solll!_o Iii ti;lto :ioluli_';!'�: 10 SC A .R. 11ol1w 111 lrit.o nna dia1olvod 

in 100 cl 11:,. t er , 

Diacot1cod r�IJ.ont: 2 .5 lal or 11ulrmn.111c oiil r� cr.t w 1·0 pipott 

into lO c;l bro-;;r. chct-ctopJ·crod volu Jutr10 t'1'.G]l rd I l cod 

.lJ, an 10-, l;; th. A!'t,.,· !:> t.11 ut.o11, 0.1. al of 10,. f lf,0
2 

11olutlo11 
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1111 t Addo .. .1, r,i:tod �,A autu up to tho 10-ell Lilrk m.th di11t.lllod
11ntur. l'hi:,, ,mo r,rop.'lrod .jui;t bororo uno.

§tc.r.dard l>Yr1dour,o .so...;,ution: 10 CJ pyridaxino m:ro di:u1olved in
50 ol dietil.i..J� .. t..x to 11hich 10 w. DI HCl nero c.MI!. Thi.,
1;>1a cndo up to 100 ell 11itb uorc cii11tilloll r.ntcr. '.L'hi:i .. Ila at.ored
in o re!'risurator in a. bro.rr, bottlu (1 u1: 100 u,• B6).
Spootrop11oto.-..itor (SP.500) (Unic.:i.r: instrunw,t).

18. !.lat!!r:i.nla for lho Dotor.:un11t101, or niootinio .11oid
(Uclniok ond l'iold., 1940)

Spoctrophoto:iotl'r SPGoo (tr.:Ie,.,.i.: SL - 505)

Cy:.ncu;i:;r. brocdd�: Thi11 u:ia prepared Wldor n hood ly uturati.n£: mi tor
0 ot 5 - lO C 1ritb 80 So colil bromino. Thill 1111:, 1r:u:c.dintoly

t.rnnafcrrod to a. 1,lAoe - 11top1 ::rod JOO() - ell volur.ot,·ic 

fltlr.lc 1hich canttd.nod 500 nl uolil 1r. t , . 1'ho fhlllc 1111t lcop t 

.1Jl 011 ic... - I, 1. , • oolution or � .. .;r, 11"0n a burcttc waa

t.hon o..utiOUL-., u..dud to th hro::dno T.ltcr until it Juot

b(l� oolourlo:;a. 10 Doro liro1,:1 of lcaCll 11oru llddoi. Thu 

solution ll'3t d.ilut..•l to tno ll:Lrlc 11.11.l otorocl .l.n n olA11e-atopporod bro.m 

bottle. 

Abaoluto alcohol !1!f.

1:,:. ...idllne 11olutl011: I. CD rc,-d1atillctl t.nilJi.o turu di111olvocl in 

ob:i.olute clcohol nl do u1 to 100 cl •

.,t,,.J 1! r-1 nicotJn1o cill l'olution: 100 � or nicotinic cil nro 
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cii:iiiolvw in aboolUtc, 1loohol _. d cid.i up to 100 1r.J., 10 cl01' th1.s solution 11or., di Jutw 111 tl1 r.oro o baolutL n.loohol to 100 cl (l Q). :: 100 Ui,).
Doroo: an activated n11h..1 ol..irco:il
18 I, 1!.iOh solutial: 72 SQ ,10.0b pollot11 '.1 .. ro dissolvod Md ..::.:do upto  100 Ill. >fi th .m tor.
!Ucoholio phoaph. to bw:. or: 10 w. or 8!1,o H

3
Po

1• 1,.iru diasolvcd in
l96o t.J. diatUl.oo 11. .11r. JO ul. 01· 1;1.- u,,OH 01.d J3J .il. of
abaoluto othru-101 11or,> llddod nnd t: ,olut.o mdo up to 2 l1tro11,

19. & teri<ils 1'or dotcrcin tion or c:iJ.or 11'1.o valuo ot' diot:i.-
(llUlor end Pll.ynu, 1)59) •

Pellet prao.:, 

Griffin oven 

Cotton throod 

Bcnioio .01.d 

.5clliatic Boob Cnlori ctcr

(Model 3/JOO PC) 

(firin cotton, C:llonl:ncp)
(Th=ooho:.uu l ctMd!trd)

(l.lottlc:r H2o)

20. _, "'t.Jrt..ls f'OJ• gw.nt14ctivo i:otiJ. tion or 1:h.o .\nino Ac.iil_!(Sp:i ckmnn � ..::• 1956).
i.o1 fia.011 11ol1Jti01.: u�u .,olutim. ua; J l'ilp:1 rul by duizaolvins

800 64 1 ur.ti.l!lr' (ll'l..lo l,nOfl Jn diotill rl I tc:r 11ith ooolizig
1:-uc.u16 ur io 2000 cl nith

-ore diati J Jo.l ,. .r. 

Pror r. tion or tho i.uff ri:; /\.U tlio I' 

�tion ol' tho bufrarc 11vru or n lytiO(.l - rill! 11t rr. do nnd 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



- 85 -

tho solution11 ,1&rc prop:: 1•00 uith dOJblo - di.,t1llou r;4 t<:r.Tho qlllntities of thu var1ou11 ro:.g<:nto U!lod in tho proJldrotion or tho butfcr:i or tho difflll'ont pH v.iluos 11ero !l!I sho;m in the tablo on 1ir L" 86. 'Ille but't\,rc ,,oro then djuatcdto  their correct ptt 1l'ith cl..ss-ol ctroio, Tho., 11oro3 boiloato uxcludo tho 41r nr.d l r.J. 01' Cllfryl1c no.id addod to O'Jch burt'er t o  ,r ,vent 1\in l gro1th. f1hilt1 :;till hot, tho bu!'l'c:-a
llill'O covurod 111th a layur 01· panu't'.1.n erd atoroi in plllnticbot.tlo:s :b, un air - 001ulit1oncd roo�.

Uottg-'?. Ct-llosolv �, teohnic.: 1 i:r\dc; : TIJ., rw cnt r.:111 distilled torocovc tho poroxide:, ot'tor tho 11ddit1on to oeoh 11 tro of oolvllrlt 01' 10 cl of 11 !lolution fl"OJ)'irl!d by dueolv.1.nG .50 6ll

-
1 t: 750 ul or ooth:,l collotolvo 11orc 1:11x.id rrith

250 w. or tho buffer or pi! .:,. .i.tro WI driod by P'�:11nc
tho & 11 fro the. oylint.lor t,irca..1,n 00110,;ntr t�<l l�S0

4 11"1!1
buLblod throut;h tho aolut101 for 15 r.Jnut :i to dieplocu the
lllr. Ii.::..od..1.atoly afttr, a cJ.xturo of 20 cu of 1.nwinotriano
h:,urnt0 (n1nh)'dr:b,) c.nd 0,4 (ID o!' Sn C½ • 2!tz0 11oi·u llddod
an« dio11ol·10-l. l'h 1•oi;ult.1nc oolutior. , o oovcrild 111th "
ln:,'(.r of p...raf'f.l.n 11.1 t orl ritorul in c. pll atio bottl(, in 11n
oir-oo."ldit:!01lud roo • 

Cone I �t - I'('.' ,t sraJo 

R 111na: Th td t.lclli arl • �on l Ni Gin o, 3105, n 1 Acl.t rlito
CC _ 120 t» 0 3 .n·t. 11, .. in Ui ool,11.zu:.
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I 
--

I Bui ror Clt.1•10 uoid Sodh1n &ad...i. 0011 • cl l
I 'Cl Thladlt,lyc:ol i olyothyl �n Volu l pi! .:ino�,. hydrax.W. C t.� o1Lr t u �10

I }
q, lycol .ono- UJ \t

oJ.d l \lr'fl lh r
(1\0) ( (;tl) ( .. ) (l ) (rJ.) ( 1) { 1) (cl) (111.r)

t I 
2.?. .0.05 105 1+2 - - - b0,0 - - 5 

}.l ..0.02 210 8} - - 1}5,0 50 So 10 

},22 - - - 196 - 125.� � 2() 10 

, •• 25 - - - 196 - 8:;.7 so 20 10 
� 

I 136 20,0 So 50 10 I, 7 - -,!j.l .0.02 105 -

5,28 - - - }43.� - 65,0 - 20 10 

250.c - 2.5
360 - --

5,5 
-

5 -- --120 - -
7 .O !,0,C' 210 
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1'01· --c:. .. ;..l_L:;.-=.t.;:;:!.:..-::�<11_:r.l!� l s�ni
( liK, 1967).

Soluti9n i!= 1.5 C o!' Jota11DiUJ:. DO(i,lu t4r� t .,  (Roch � �t)•• dica1olv'-d in 400 1.ll. or 0.2i, I OH 1:1 bo:.:J. 1•. 15 &=01 Cu. .. o. 1,oru ru!d,.1 ,nd di•11olv-1 
- - l t,-, i. 

-4 .. OM o.._r o ......, •
111.1·0 lldiic.l to thu tilitturo 11:.ich ll brOU(tht to 1 11t.ro withL'lUI O 0.2J l-lOJf,

5 cx: or Kl 

Solutiou ll:, O • .:,; Kl 1ni11 •1 tlo UJt in 0.2 1. • Clt,
/01·lcL,1, 111urut nu,, nt:

250 ul trith aulutio

50 rtl or i:olut1on A , 1·0 dUut.:d to
• 

Yuraa tol ·� - Azi 11t.:ind: ... pl"OtoJ.n.

, . • e,11toriAl� t<?r S�roh - .s_ol -1 ctro1mor cii:
(S thil3c, l9!J5; 1959)

Tmya - 25 ou x ll co x 0,.5 on doop ;i.th tl\.cku1• e�ao.
All • d of 1ilA11ti0. 

'1vo pliu:tio lluN'tr oont.nlr., .. , .... ah 6" x 6" x I." doop uith o.
p: rtitlan 2" ldtrh in "'·- .wld.lo.

Eaoh oontaincr c.u•rJ.011 cu, olootrio torr..in!i1. 

Po.,01• :iupply (Slnndon, TyJ1<I 25 23 11K ll). 

Sto.:1J1.1nc tr ;;n (2 pl:,.,itio tr:iy11 ®oh 611 lC 12 X 3" d .. 1.1p).

Jl.)-drolY9cd :ituroh ( Coni...,u ht llotlieul Ror. L'lbon tori1.1r., 

.L'oronto, Can:uln.). 

JJOrio ,ioid _ :.odiuo hmoxil,1., rolution: •hie •. 11 rroJ)lll'c;al by d15oolvins 

U.,39 f uor .. c Cid nd 2 SC, 11110H .UI 5 litr1.1 d1at1lf 1;.it r.
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Iiuft r (111 8,�): �2,76 I l., l or o llc1d and 12 g.. I mi ,uru dioeolvod
111 lOOo U '1J. t.:111, A �-,_. ,n .... r n n4 thCJ pH ot ... ci.cd.

li'Li.,xi l.;, for l)cti, . t.ion or Tot ,l s c ( • ·--· J"IJ i l,olc11t rol Ab 11 ut 11.l, 19�<') 

Spuot1·ophot.0 ctor SP500 

Aboolutu oloohol, i•or!iotillud 

Pot1·olow.1 oth�r (D.P. 68
°
c), rodiistillod 

Sulphuric co.id 

Acetic Mh,>'liridu 

(A.R.} 

(C.P.R,) 

{,\.R.) 

3)& KOl! riolut1an: 10 au or ( .1-.,..) XOH •c;1· .u011olvod 1n 20 cl 

d!�tillod 1mto1·. 

Alcohol:io KO!• Slllution: 1
1h10 1:ne u11u1ll:, rroinrcd i'ru11h ,:non ro

qu.l.r.A. b :lll ot' tho J.il KOH 11olution 11cro diluted with 94 ..:1 

o bool.i .. u ulooltol,

St'lnd.nn\ Cho ... ,Loral solution ( o.i.. --&ful): 100 n.; ot" rooryzitallizcd 

cholun•<.rol ,oro �lii:ssolV\.ld ii. ub11oluto alcohol nd the volw:tc 

cw.do up to 250 ml 111 th tho u llO solv nt. 

Modified LiJbarrnnn - turohru.'11 R�r;ont: 20 ul or ccct1c n.nh,ydrido 

r.on ooolod 1n nn ioo - both c.ncl l al of 00110 �so
4 

o.ddod.

Thu ul.Xturo roo sllllkun nnd ooolvd for 9 .llnut.sc. 10 ol or 

gl:l.c1nl nootic uoid r.oro odilod, and tho cwi:wro 11l...kcn .i.nd u-wd 

to rooc toa·pa1•.ituro. Thill ,:ac prop:i.rod Ju:it boforo u110. UN
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Cl!Ai''i'ER TilREl: 

'l'ho diuta VQro o.ll oookcd 1W for bn ,a.n conau:.ption. Thu 

rucipoo und thu cooldn� cothodo ., -oro thoac tra.d.1 tioool l y  uecd in

South - i.�•to�n 1·1,, ..., • I t,;vr. , 

010 t :,o, 1 - c ..r1,

.1hu cookinc C&Othoda o:ro doooribod bolO>I • 

'l.fnn' noup ..,.ith cokocl ti!Jh, 

Inr;redion t": Gari ( rr1ed 0C111oav11 r1our) (.HA� ut111aaw,> 

Prnp!ll·ntton: C u-1 v"o aprir.Jacd ovonl.y on ao .... o quantity or

boiling vntor in 11 baoin. Thin vaa ot.oppod bo1'oro All the "°lltor 

wo,.a nboorbod, 1111d tho ctuu·r collocwd on top d r&inod off. Tho 

gu.ri vau thon a tirrod oon tinuously to for::. a. s:ioo th pu.o te. 

'Mc.n' i,oup ..-1 th Soot;cd Pich: 

Insr<>di9n\p: 'l..fnn' vogotrabloa (Cpc1tur; .:.b:wruns:!), ve.tor).ea.f 

(Tnlinu.1 tri!lll'(\UOJ:"), palu oil (Elooin c;µinocp,1io), reri\rln)rlo, "Da11o 

(Viynpnrn qundratn), oi:.oked r1oh, sill t, dried ahriz.Jpo (Pc,1,;nonotos 

ynrtnna) and popper (Carsicu.i rrut:eaoeM). 

Pn•pnr?,tion: Tbo 'a.fo.n' vot:1>toblue voro pickod o.nd out into v.,ry 

ecall pioco.,. The rioooo voro suthor\ld up and poWldod io o 1:1ortar 

to fom n po,.atc. t:at11rlc. J v.:reolabloo voro piCJ:ccl, . .1ohod tvo tuioo 

vi th tap vator 01111 cut into ai:illll piocoa. T110 puri.dnkloo voro finst 

boilud for 15 cinuiu3, ro�ovud fro::J thu chollo DJid •·Qllhttd tbfilu t1....,., 

with cop vator. Soo.il:, vuro rc-ovcd frOD tho ::l:.olln And i;oohod with 
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lico juicu to r�::.ovo th olicv. 'i'hooo vuro ton out to 1uoeoo. 3oco

4unnt.Lty or v t r vu ndilod to tho coold11c pot, follo� by J nlL oU, 

tin, onnila wld P4111, 1 r. . .ftcr boiliac for obout 20 uinutoo, tho •oCo

tnbloo woru ndd•d 1.nJ w tcr Anotl!ur 10 c.inutcu,, tho porivinklo, fioh,

crayfloh and oal t.. Tho ooolun,r w11.11 contiauod tor another ;50 c.inutoa 

vitb ocorusional ot1rr1n6. 

DI,:'I' llO, 2, - 'Jinya.n ok1111111 Md 'obak' (pali. nut) 11oup. 

Anynn okpQD (Coooyo::,lvntcryc.:::i i:u.x) 

Ingryll\ontg: Cri,tod vatoryc::i and oocoyco 

Ptl'PArnt1on: llut..irya.n tubgra {Diggorg� AlAtA L100) Md Coooyn:: 

(XDJ)tho9opn 2Qfn1'fn Sohott), 110ro p,oolod, aratod Mll cued togethur t<>

fore a hoi:01,">lnuoua pulp. i to or tho pulp voro vrn11;ped vi th pro-

ooftonod plantain lvovoo in oylinclrical fott:a ot laneth 6 - 8 inohoo,

The aotorir.le vuru thon ato .. �.-cookcd. Tho 114tivo pot atoo::er vo.a 

proparod by collecting ona brc.,k1na otickn to loncth:J that vould ontcr 

and fit tho rot. ihoao u ticKs "WOro nrrlUlSCd 0ro:1aviso to oo t a.a 

aupport Cor tho vroppud food. A CDa.ll quantity of water vao put to 

covor tho aticko. 'I'ho pot viu, coverod and hoAtod to boiling. •ho 

vrnppud bi to of tho pulp voro thon n11a tly arranged on the II ticks .'llld 

tho pot covurod tiGhtly to kuop the 11toCJ:1, Tho cooking vo.a continued 

tor nbout onu and a half houro. 

',,ba,�' (tQlQ out) S91Jp: 

Ingyd1s n tn: Pa.lo fru1 to <�le,910 ,-,1.1ncs;ns1:i) 'a ta.co' vosvtablos 

(Huinq1o £t1ni t:;i), onioJUJ C,Jliy., col,':,,), rcpper (C�ll,iou., rnitoaot:,p:,l 

cruylioh (l·p.l0s"l<2n1, t90 vvio,n;s), ., okod fioh nod octlt, 
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'i'ho ripu pcJ.r.: fnu ta llllNI W11DI.C1d and co-,k"d in a.i. iron pot untilthu poriorl.l'p vuro auco\.llcnt. l'hu vot1.r wno drcur.oo err lllid th11Plllt:i frui ta boll tun u11 i n  r. i;;ortiu- until tho kornolo u rv fro, • li11.r.wa tur won thon nddud to tho puc. hu:il:o llllC! lliX<ld. The Dll.UT,) v1111r11 turud, 1nd too fil tr11 to ua"d for tt-,o pr..,po.rotion of thu eoup. To tbiu filtruto wuro oddod poppor, oniona, olc d fish nnd 
Salt and thon boilud. H11anv1u.10 th11 'at!QA' VO(ll.ltabloa 1,-uro piolcod,
cut into vory lluall pi110oa CJ.Dd boatco u1 in o oortc.r to ctvc n acoo th piu, to. ThJ.o VOG(l lablo VIUI tllou 11ddod to tho bollin4 aoup,
follovud vi th ornyf iah ond thu cooldnr; continued for about 4S -
65 �inuir•o ,d th 0001\uional o tirrins. 

1>lhT liO 1 }1 - Coaaava foofoo and I odilc1111 ikon 1 ( thick 7C(;C-
tablo) aoup. 

Cneo:ivn roo(oo ( cookod fo.rt:cn tod oaaaava) (1-1:µu hg_t M.t;VJ Dpi .a} 

.Prvnvotion: So0u watur wao addod to tbo raw caosova foofoo to gaJcu

it into a paa u. •n w w-t ""-0 p�ato -ftft cookud in 611 iron pot nnd otirrod 
continuow,ly wi tb a voodon turnor un\U voll 000110d. This V118 ahovn
by tho traw,poronoy nnd ch.r.nb-o i.n colo\U" of tho roofoo. It vos tl.on 

r .. 'tlovod, put into ,. .. or o.r wi -· t d Po .. ftdud ,1 tb 1k postlo to rurtbur
11::00 thon 1 t • 'I'bo footoo vaa thtJn roady to bu uerv<,d. 

.:.'.EAl:!:!.ii.!:..-Jll'l��l.!tk.iitO.!l.n_' ..,:::i:;q"'u....,r ( Tb.1.ck vui;-e 1.ablo aoup) 

/ IV\l].• di ,19 t.' • 0 . 'lk n ubon' vcgetabl�u (T9}fClJ'i4 apr.), w�turloc..f

( 'i' y.l 1nu. I tri .ntN,l Ql"O. ' 01110 c ' 
) k d fish crayfish �Q.\Q.a, Y!J.tiang),UN
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f'r�n,r_rntiQ!l: ff'L.,, t 11'0n bo I '·l 
- --· ---- - • r... "' u n voeo tau 110 wuro pio.t:t , au t to

6Coll p1ocoo tu1d wuot1od 1n votur vi lh aquoou.nc �,iJ rubb.inc tofur thcr roduco tho Jiicooo, Tl.c, va.torloar vi:u: llqurJ Jy tron t(jd. t,u1111vhilu, thu 11oup Pot vaa hu11tod to boilinc v1 th oo::o qua.ut1 ty or vntur to vhioh polo oil nnd pup{lw- voro addoc!. '1'ho "IO�tablco
wu1·u thun nddod in bi t11 to tho boil111{; vntor to c.,·otu ovcrnoviu .•
\fhon u•,ory bit hod 'Wvn uda11d, tno r-o t vna cove rod anLI ooohoo torobout 50 cinutoo, Thu othvr in.,Tcdiouto, crl)J't"inh, finh Md oiut
voru llddud nnd tho cool:.i� oont1nuod 1'or onotlior 50 ninutoa.

Dli::1· r;o, 4 - Pounded YOl:l and I lllio oruro 1 ( plAin) 11oup.

Poundud Yo"'
t

Inqod-1.ont:11

Pz:1. ;,nru tion:

1:1011 ,d vhi tu YII.Cl rubura (D;l,gcore:i .�.)
.nu to yar, tub..ra w..iro p.iulod, WOBhud and out to ou.L-

tnblo piucuo roudy for cookin.l". Thu tuborfl vo-i-o tb.on boiled Wltil
thu pi<icoo vc:ru aoft. Thie took .;bout onu i.nd 11 hAlf houra. The
piocoa 0c yn::i wnilo still hot voru ro�ovud nnd put into o voodeo

z::ortnr end po11.11ded. t. fo"1 pioo, u at 11 tir..i voro Poundod odcline core
tr-oa thu pot ond po11.11ding �uickly .. n<l fi=l.y until l\ll r:uoh oa could

bu coc.fortobly a.naeod voa udd 1.:d. Pounding woa continu,.d until thu

Tho Cll!l& wuo thon ool tod in to .a ecoo th

bell. UN
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1w:rc:i11cnsn: Olcro (1t1h11cw. vi'2111, 11t.l!.i.), onion=. � .• tcpc),ocokod f1., .. , 1
\ tinyon' vuc,.tllbloo C1;. :U:'1/Jt\..yr P'PL,), r:-w:. oil 

(l:laoiq JV11!1,Yllltiq), PoliJ)Or (C'>tniou,_. fru.t C'£C,JW, orayl"iah (l'c;,l'.\""Pl-1.U._,,1x,r1nne) onu onlt. 

Pr11norot1op: Tho wotur \IDod for boUinc tho :,::=. VIUJ WlCld in tho rropnrotion ot tno leloup. Tho okro voa vAtJbod, toprod and t 1lod nnd outinto ocnll Piflcou, '.I'ho oniono wro vruihud, tho cuter ccalu luavoo woru rooovud anll dincnrdod Wld tbo flcohy lo::ivoa olicod. 'i'ho voeotablooworo pickod, wnohod and out. into 11::11ul piocou. 'l'hci l'()PJlllr cr,11 oro.yfiohwuro sopirr toly trround up. Thu crl.l)"f1oh, poppor, � oil, onioi-,
okro end tbo vueotnblus woru cddud to tho cocldnc voter nnd hoctvd to
boilinc. Suokod !"ioh wno tl.on cddod, tho ooold.JlG J10t vaa oovorod up
a.ud tbo 11oup luft to ooolt for nbout one hour.
D18T r;o. 5. - 'l:kpe11 lllculoo 1 (poclod &Tut .. 11 coooya.1 end pale oil).

111:f:midi.n tg I Cocoycz:i (&wthpJlOM') o�r,rr , Sollot�), Cro,.yt·iuh (P 'l,l ;.0011«.::.
Y!lt'l•tnn), driud fioh, poppor (C1p4icu. !cygt\l9PIDV, pal. oil (.;lAQia
t:ui.noonnio)� cocoy !,C. lO!lVOB (/Contho110� l QQf')(i"4), and OU t.

Coooycc tubur11 vorc p.iolc.d, wo.ohod .md �!ltod uaiJ'lg' "' local gr ,tcr.
Tt.u rooul tina pulp woa thorouahly clixod ... 1 th o l nr� 1uanti ty or pnlc
oU. Sriol l bi to o 1u p r tJ ulp nt til:lo v.:irc lll'oppod up in frQuh coooynr::

luavun r11ncty for cooU�. ., ocall qunntity of water 11a.e oduod to tho 

cooking pot and huatoe1 to boiling. Tllo W'X'oppcd bit3 of tho cocoyac 

voro put in� tho boUinc wo tor 1.i1d cookod tor 45 :ainu tus. To thioUN
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vuro nddod thu othor 111.erudic:int" -¥ creyfiob, dr1 d fioh, Jl')�por nnd
onl t. Cooltinc wan oo,. tinucJ for another 01111 hour (il';;l oxtrc. pelt,

lt wao OCC11!11onnJ.ly etirrud to ovoid local.ic.,d hvntinc.
n.ddod. 

C.11 

Dlr,1 1:01 ii.

In,.;rpdlontg, 

- 'lWUJ: llko:i 1 (plc.nt!lin porridCo vi. th O,.Okt.d nob)•

ko tu.ro unripo plun to.in (1<.u9� pr>r ,<\iJ)J.r.o__v, cro,ytich

( n.ln; ,on,, t1,;.1 v u-iru1 .. ), (c ) - - --- - -- - - --Y- puppur or�1c•.Q (nigtopcon� , vator loaf

{'l'nlinu.3 trignRUlg.nc.), po.le oU (K19oi11 l'W:UCCD/}ig) Slll. t !1Jl4 C.Okt.-d 
' 

fiub. 

Proror1t1on1 l.'ho planto.ino '111lrtt jlvuluc!, VBabod nnd oliaod ocroa11 

thu loncth into pioclo. ihuuu ,i..,ro boilod in a r;::.nJl quantity of 

watur to1;;othor vi th U1v i.,1 torlull.l' untU vull cookod, :, lersv quantity 

ot pw oil 'l'ae thon nddud and tho food otir.n::d. Tlton (lTOund ornyfiah, 

pup per, 'lol t o.nd ociokud fioh wro nddod. 'i"ho cool.:ine vcc aontinuud 

rl t.b occaaiono.l otirri..uc for about 40 c.inutoo. 

2. Porou.l.:ition or ths 01, ta

/.a dueorib�u on po.coo 89 - 9<, the diote conniotod of t�o 

d111he11, on.:, codu up of a otr\plo which io often carbohydrato. The 

pr,otuin io aupvliod t1'1.inly by fiah llllll orayt:1511 froo tho ooup. Diuta 

5 and 6 \/oru oingl.u di3b1111. The t\/o par tu of dio ts l - 4 wur,, -rliod 

togo thor llJld h0:::oi;ow.1.1�d in bi ta. Tt.<l bi ta voro thon pooled ond 

finally cixod in o "K1Jovood 'Cnuf' Do:iuatio Food Hi.xur" (>,odul /1. 700D 

auppliod by li.on\/Ood l.FG. Co. Ltd., ,/okini; Surroy, EJ\rlcnd.). Di..,to 5 

and 6 woro aicila.rly hooo(l>lui�ud o.ud oixud to givo n hocoSonuouu pueto. UN
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rnt 

I,. 00n0UC ion I ll(W l.41d<., t(I thr, fll•din.. � lmbi t.c, or tbo l.c.bor tory 
by dryinc tbu Jinto � --r " ...., oru ft.t.d1uc tl.c to tho rota. I:n.ol1 tor:.

Of t.ho d111to VCW IIJ'lrund t.hinlv On -'""in.in-• =- - tr�o ot 01:o 24 x 12 x 3

inohos nnd dri'-'<l in o doh)'drn tor 111 th c :forc..,d drou , t nt 65";: !or 

24 hours na doocribud by  Cclli11un .ill .:ii,. (1951) l11lll lk::lphill .c.! .:iJ,,. 

(194}) • 'llhvn dry 1111: 110.11 ao:iplo tod, tlio proJuo ta '--ON. 'oondi tion..'<1 1

by t1xpoouro to thu o..1.r in tlun lny..,ro vith fri. u .. nt r::.iX1fl8. It vna 

otorod in tho rofrit,-urotor. Ruprlloun�tivo portionn or thu diota vorc 

tokon tor uu tri<in l l.llolj 0110.

3. E11t1ctntto11 01' Di:x 1,,\t• r (,,.o .•. c., 1960)
... 

llotho!l 

,. known -woi6ht of thu hoco�nl::..:,d, c..ixod d.iot in n -woignod 

porculoin cruc1blu 11n.o driod in an o-. .. n pr-ehontod to n tc:irurotur, or 

100 - 105°c. \fot11hto of  tbo crucible vith lh<i diot llCN takon ot 

1n torv!llo of 1:2 houro until th1> lCI! t two obourvo tionu r, :uiinod 

conatADt, Tho cruciblu -woe furthur huatod for ono hour and thon 

trcn:,fornid to t1 duaiccntor to cool u.11d later woichcd. Tho wigbt 

er thu cruoiblu pluu Ill) t diet cinU!J tho -woisht of oruciblo pluo dried 

d.iot (looo in -woiGht) rui,ron .. nted tl:11 r:.oioturo loc.t. Tho porcent� 

dry aott�r for onoh for::; of tbo d.iot vns cruculotud. -hu oxporiccnt 

Willi cnrriud out in trl11lica.tu for ..:nch foni or one!. diot. 

4. Dvtoryiiri',ition 9f Cryjo Fot (glher - l'Jtr9ct) (A,0.A,C., 1960)
• 
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.. bout. lO t,:;u Of tliv dri.,d 0 plu w r rl Cud 1n poro-.., rat��traction thicbu, 1na1du lhu ooxhl t ux•r ction• I :.i- tua end uxtro.c t...loon tinuouoll lli th  dr,, ot.h r ( .. J l.!1' or o�nt holU"II.
in t. vri t..ir bn lh to nbou t X) Ill. .'hio vcn tr11.C.JCt1r.Nd into a vv1ctod

fli.ok 'l:M rl1UJtd lb.rice, vi th 5 - cl por t.101U1 or dey

100 Cl bunker, 

oth1,;r and unoh lit.u tronnftirNd to tho boGltur. The aolv,nt "llll ovi:P,,rn t .. d off in n wat"r both cnd lho uxtroct dric.-d tar 30 r::inutca Dt0 
100 C, oool11d 1n n dooiocntor olld wi{th�d. Tho J>l)rcont1160 othilr
oxtrnot wa.a olllouJ.a.tod. Tho dotor:: ination vno carried out in tripliant.:>
for oa.oh fon.i of tho diota.

Eotir,�tion or Tot?.) ,\,gh 1n tt,.a D,iot;, (1..0 .... c., 1960) 

ubout. 5 aµ dry voi6ht of uach for:i or thu diet.. • tro 1101chud
into poro1.lnin oruaiblu of know vuist1t. Thie VQ.CI pltci!d in a

0t.uffl1.1 furnnoo pr-.-houtud to n tuoJ)'lrc.turc of 600 C, 'i'hu catorinl

wao hold lt this tocJ,traturo for 48 boura. Tho crucit-1� WCJI thun 

trannfc:rr.:,d to a Joeioca.tor to cool end wae lctur voi:t;hod, Tbt> ful'-

c.,ntagu iuih WIUJ c�culntod. Th1: oatini.tlo11 Vt:.. c rrlod in 

trlplic, t., for uo.oh iol't! of tho dit. ta. 

6. Di tec:!n1ttog of Cpulu Proto1n (tota.l food nitroeon .. 6.25)•• 

'l'ho occi-claro l.jold. hl c.v thod veo usud throughout in thu:io do

In thi11, 4 Gil dry �ight, in triplic .to, of uoch Jii.:t 

oo::irlo voro plcoud in 500 - ml li:joldl1hl dii,Uation flMk. 40 ul cow: 

oUlpburio ncid, 17 t,;... pot.:u,diWJ 11ulphnto and 0.7 GU Hl,O (nook, 1970) 

Th, .  n-•ko v<.rv plncod in incllnc.d positiou aod hu11tud vorll c:ided. v .... • 

d Tho digo:.itiou 11118 continuc,J until thu g.:intl.7 Wltil frothill8 COD!JO 
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uolution cloru-vd. 'I'ho ixt.urc. VII.D thon llllintcin d juat. lx:loi, tilt,
boiling J>oint for 2 houro. T"ruo vuo t.b�n coolod nnd quantitntivvly

trtin111 orrod to n 100 __ , ...... volu::iutric fl nak and t.ad1.1 ur, to volu;;'° vi th
diot.illod watc.r.

5 Ill Portiono or thio oolution v1.ro trr.r::,fcrrcd into n o�-cicro 

hjoluohl diotillution IJ}'l)arotwi end tr110t..,d v1th 20 r.:l 40-; :;� oolutior. 

anll about 5 10g or s:ino d\lfjt to priJcipitnlo th .. i:.orcury. Tl-.o c::·.oni11 

va.o otuQll - diotillod WI doocrib.id by Mnrkhc (1942) into 10 al of 4� 

borio ooid Wld J dropi:; of cothyl rod indicator in 100 - nl oolliccu 

no.ok. Tho tip of th.,. cond1.1oa11r viw 1= ... ravd 1JI tho boric ncid and 

tho diotill ti.011 voo cont.inuod until nbout 10 tJ. � cir.a ov"r. Tl,u 

tip of t.nv condc.naur wno ri noc.1 vi th II fuw r.111111 tro ot diu tillvd 

wator and tho diotillat.ion otopfod. 'i'h0 oont-,nto ot tho diotillotion 

nppara tuo wuru roc.ovud by nuto04 tic ouc tion and tho api:n.ra tu11 riruiod 

ouvurol tii:.110 with d.111till11d voter buforo till, noxt dutol'tlination. Tho 

diotilloto woo thvn titrotod against tbo otc.ndard P.Cl oolution. l>iG

tillation VO!I corriud out in triplicutu for 81l0h dic;ost. Dy clllculution 

o.nll. i.nll tiplicotiou with tho npproprinto toctor.i, tho ni trosun content 

(in &:3) por 100 s,::. dry voit1ht of the diet lllll.lJ'lc \IIUJ de. torcin<id. Thu 

orudo proto;i.n wuo thun ot.J.oulatod oo food N x 6.25. 

7. E11t1r>:;ition of Totg,l C;itbohydr,1t1.

'l'h.i porcuntaJ,,-u of totu c ..rbohyclrnt .. in tho diot oo::.pluo was clotol'

Thio �o0 donu by aubtr�ctin£ tbo porcontft8\.0 of t:inod by dit:foronc ... 

d toin fro:i 100 llll deecribod by t.bo 4.0 .... c. (1960).
nah, Cut and cru II pro 

•
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- 9{, -

1't-iv4t,t1on or :.1;;2r,i Sp1u t1oo

'nu.; ... O.-..c. (1960) d..., ft•hi tl d•T •- 01, w lO '111111 WI.id to ijOl lbu cin.rcla int.o oolution. In thio i..tithod, 10 8ll dry ,r.,icht or uncll diot On!:.plti 
w.iru woiahud into a poroolcin dioh or � cnpacily o.nd 60 c::. dic:.clor.
Thio w1i.o no hod iu II i:..ufflu furll{lcu pr.ihoat;;d to 60()0

c. Thu ont.p.l" vru,
uainti.iu\d at thia tu ·f irutur<i for 40 bouro. It Vllll oooltd IUld l cl
of cone tll,03 vou Add<al. •ho 001d va.o uvnporntcd olf on II alollll-b11tb
o.ild tbu rusiduc, itPli tud in tt,o 0utn11 t'u.rn:icc for nnothcr 24 houro.

Tho product vao finally cooled 1111d 5 W. oor.o l!Cl Cllldod. 

Tllo acid wna 11v11}'orntud to dryn1J011 on n ot1.u b!\th. 'ui .. r..Jiduo 

woo ruuioeol vud in 2.0 1 l cone !!Cl lllld h1,c, toct for 5 oinutc:, on t1 11 toc.o 

bath Id th a watch gluau on lhu dioh. 'l'hu tcl ;1080 wao rinoad vi th 

dietillod watur. The nolution v, en lhc.n fil tort111 vi th n Vhnt::o.n 'lo. 5,',0 

Mbluao fil t1.r p11p11r into 100-..J. volUI.utrio naai.. 1'hu fU trat<. Villi 

coolud and ondu Ufl to volur.. .... 1th diotill\/d wat. ·r. 

(n) i,,ntll ,1t\on or CpJ.ciuo ( , .. o .... c., 1960) 

tit. TtiUD: 

10 u oliquoto of thu abovu cin, rnl oolution, in trlfllicrtv, Wvl'1' 

pip,.,tt1<d into 250-ul oonic..l n,,oL J.Dd 2 dropo of cotll,Yl red 1cdicnto.r 

Adilod. Thu aolu tion vu.o 11outr.ilicud to yollo'I. colou.r w1 tt, dropvi<10 

addition o! z;., ,.::i:.oniu:. bydroxidu eolution froo ll burotlo. 

vno thun dilutvd to 150 cl. ,ith dietillvd wet.er. 
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This VM hcotod to boilinc 1111d 10 tJ. of oatur.:\t..:d i.=or.iu;i oxAloto
solution nddod. Thu c.ixturu vo.n loft ovorni ht to !'ully procipitatc

t.ho oo.J.oiu.t. Ozalalo. It WCllJ thun filtoNJil throuct1 a Vhntt..a.n No.54() 

uhlooa fil tor }loper cum tho i,rucip1 tato vo.ahod thorouchly vi th Z... 

au:onia eolution. Th1o f11 t<lr papor to1,1>thor vi th ti.:.!I prociri tQtc,

vu put. back into thu orit,1.nAl naa1r. llnd a c:d.xwr<i or 150 i:.l d11tillod 

vntor ond 2S Ill cone n2so.; addgd, Tbo cootcnta of tho nllllk '1uro hoAtcd

to 701C Md titratod hot naoiuat O.OS I, IMa04 oolution to tbo firnt

faint pu,lc colour. A corrcoticn for tlo Nll,G\lnt blar.lt WM Clado. 

Calciuc voa onloulolud aa ohovn: 
-

l ciJ. of o. lit 1J11104 .. 0.002 oi:i Ca.

(b) 1-,,t1r,.tton o( Iron (A.0.1.c., 1960)

Proco cl.urn:

10 cl of tho c.iDl.lrAl solution for oach d.iot, rropA.rOd a.a deacribod 

on pogu 9� werv trGJ111forrud, in triplicate, into 50 - cl volur:.otrio 

noJSko. Iu tbo aa:o vay, 2.0, 5.0, 10.0, 15.0, 20.0, 25.0, 30,0, 

35,0, 40.0 oud 45.0 cl, roapoctivoly, of the. fiz!Ol diluted stock 

atandtArd 

flllBIUI. 

iron solution i/'liro tranaforrud to a nu:::lx:r of 50-cl. ·1olu::otrio 

To ouch nnak WCI.II addod l cl of 10� byrox;yl, �n� 1-.)�ohlor..dc 

oolution wd 

2 Ill of <I. , 

tilled wo t"r • 

ntter 5 ainutoa, 5 .J. of tho acet1.1to bur1or 11olut100 and

o( - dipyrii.l,yl and th" ...uturo cado up to r.arl witb di11-

l'ho 11olution in oaoh nllok vu .,, x9d by invorUnt; tho 

nosk 11uvoro.l tJJ:;oo' UN
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An aliquot \IIUJ t r TAlllJ orl"Cld into ll 2 cc cuvutto end tho opUcal
d•noi ty ruad O t 510 u r in M Sl-600 Dpoctropbot«.otc,r ll{inin:,t a blar.k
oontai1111\8 only dUutu hCl nnd tt 1 10 co our rc11.1,1>11t • I. otandlll'd graph
of th0 concontr4tion of iron oc4iruit opliool don.,ity vaa plotted fro:i

which thu valuoa for the toot acic:ploa \/cro obta.11101. b) intcrpol1.1t1on. 

Tho iron oontont of thu diuta "1111 than cn.lcula\.(,J an.I cxprooaod in 

toro11 of ug/100 dry oa.ti.or. 

(o) !:.gtjg'}tion of Phoophoru, (Ct-cori, 1942)

Pr-0pnrc.tion or sto,n4,.p1 Gr11•b : 1.0, 2.0, ,.o, �.o, s.o, 1>.o ll\d

7 .O ml, roo111.1ctiv11ly, of tho otoodard phoaphol"Ull oolution wor... p1J;u ttod 

into 11evun 25-al volU!.:1.trio floska cont4in1nt 2,5 nl of tho t:.alybdato -

sulphuric uoid rull6')nt. J. NOJ,Qnt bllUII: 11n:, propDN<l containing l al 

of diatillud watur in tho uighth 25 - i:-J. vol�otrio finak. l tll of tho 

011tol rlla.gvnt VIID nddud to onch of the floolc:I. Tho oolutiolUI voro then 

codu up to volw. i. and mi.1od by inverting tho flaako oovoral tii;:011. Tho 

bluo colour dovulopod va.o rca,d .. t 600 g/1 in an SP600 Unioam ap..,otro

photo�otor auainot tho r,in ·ont blonk ,hon tho oolution vu j\l!lt 15 

c.inutu11 old.

P2 ton-iuAtion of P,bo11ph90,II'/ in tho Dill ta,: 5 cl oliquots of tho r:inornl

t1olution of oaoh diut, in trlplicato, voro pipuLtoJ. into 25 - rll volu::c

trio naaka and trontuil na doacribod for tho otAndo.rd phoaphol'llll isolution.

Thoir opticul dtino1 ty ·raluo11 Wt.:l'O 11inil<ll'lY rond at 600 or 1n on SP600

llfuctrophotor.ut:or af:8,iJU1t thu roagcnt blank, Tho ooncr tr .tion ot

l OD d<s t111.lir..,d U!lill(; tlu, "tandlll'd
fhoophorwt iJI thu originlll zsomp O 11 
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About. 100 cl of 0.51 111:1011 oolution vcro \hon .dd1..l 11 tl, e11pnrotill(; 

funnol "110 (;unt.l:, Dwirlud 1111J nllcwuu to outtlo. i'ho oontcinto oorar t1.-d 

into t.i,o loy.,ro WlJ tl o lovur lcyor V!UI Q81dn dr 1;n of!' and c1iociu-dod, 

Tho uthor layor Vt\11 then repoowdly va.ahfl vith <llilt.illvd vatcr 

until thu 

tholoin. 

oquoouo layor vho,. tootod wan ool.ourlono 111th r�uol1ih

Tho olkAli - !roo othor layor 1r.1.11 tnon d.riod b; til tcr1nt

throusb anhyd.roua ""2 S04 l'l<ICud inaido o fil t..r po11or in 11 !unnl!l 

iuto o dry 1000-ol volu:,utric floak, Tto eoparCLt.inc !\lnncl 'lflW r1.1111w 

t11ico vi th 25 - cl por tiona of o thor nnd 110urw throueli t.ho lla2 so4 1n

tho olouo !unnol into thv voluuotrio flnak. .1 1111111 be.ad vna ploccd in 

tlw flaak Wltl thu oolu tio1 "OIi thun olowly ovopo1·11 t< :! to Jrynoac in 

11 vntur bnth , Tho oily ruo1duu WIUI �.,n up in dry ohlorofor..i IIJld 

(ll.l.8lltitntivoly tro.noforrod into o dry 100-:u volu=iotrio floak or.d latur 

011do up to volUJ.u 'Mlth i.;oN ohloroforo, 

Pr1Jp,µ;µtion or tll, §t,ndyd, Crnph: 0.50 t;:: of ,rita,-,in ! occ:.tato con

tainiQI' �.O I g of vitOl!lln A por gr111;; VIUI vvighud into o aoponiliootion 

!le.Dk nnd tNalud na doscrib"d for tho toot oicpl\;, ""ho finnl. ruoiduo

Ohloro,.o- ,nd �Ado un to 1000 t.J. (l rll ; 1.5 w vit. A).w,w taken up in ... �� .... ..... , .  

Thon, 1.0, 2.0, 3.0, t,.O .nJ 50 i.:J. :iliquol:: 01 tho otnndard oolution 

warll ripottod into 10-cJ. volucutric fl11.11ka and cado up to volw:.o .tith 

oblorofor1:1. Su 11 vly 1 rll. of tho o�r,J.o oxtroot, in tr1jilicot4., voa

dilulud to 10 r:.l, 2 cl ohlorofor::: llf,l'O introduced into tbo coloriJ:iltor

tube plo.cod in tho in:J tnu.on t • 10 cl of SbCl} ·;�ro thon r.ddcd !rot

n ra1id dolivory pipvttu. ThJ.o wno tho blonlc and vnn uaed to not tho
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in:stru: ont nt ra,ro nbsorbanc1.. To 3u:rioe of color1J1otor tube.�,

l Ill. of uoch of tho dilutcal 1.1tandnrdo w1d of tu.;, e�plu o;:itrnct,

end l ul of chlo:rofo� 'IOru r ddud. :.ach tube llll!l plnood in turn

in tho irust!'\Ccnt a.nd 10 r.l. Sbc13 rv :i\lnt 11ildc:d froc n rapid d ·livery

pipottc. Tho t'ptic .u. donsity w�11 taken ot t.1ox1eui: dofiootion of lhe 

iruitr\l;Jout. A Bt'uJJh of conoontrotion of vito.ui.n A wo.a plottc.d 

against obsorb8llc1.. Tho runding for tbo 86:llplo oxtroot mus convertud 

into concontrotion by 1nt.irpol�tion fro� thu etMdard vito:::in h

graph. 

(b) � - cmtvnc

(Busoir, 1963 b )

Pruparation of f! - 90l2SI/D2 extract: 10 gi;i of the di.ot, Oil dry 

v->ight baaie, v-,ru plac"d 1n M extraction thir,blu nnd cont1nuouely 

oxtr:iotod in n eoxhl.,t ap11aratue for six bvuro ar•1 tho oxtrnct 

trvotod aa olrvt1dy 1h,3cribod tor vitaoin A ootiuotion. The finsl 

oily rooiduc w...s t..,;on up in chloroforu and i.ndo up to 100 cl. 

A aorioo of p - oorownv et111.dlll'l10 voru 11ot up 1111 shown on tho 

following toblu: 

1\ibe11 (1) (2) (:,) 

1 (0.01 0-1 J.} O 0.25 0.5al lltBlldard oolut on w 

(4) (5)

1.0 2.0 

cl chloroforo 10 9.75 9.5 9.0 o.O 

(6) 

:,.o 

.o

t tub�II vcru out u� uncn n.� "tl Throo othor t-,a Co ·-•ru 1 ...i or tho 

f obloro!or.J' For tho JIW'PODO of cocpartaon' llat!plo oxtr�ct AOd 9 cl 0 UN
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th1,; Rpuc tro1-hoton1.t1.r SPSOO

of tubu I • Tho di 

wa.a out ut wro nb.lorbn1100 w1 th thta content.a 
roll ng for ouch of tho &t!llldarda we.a tnkon ot .;40 c:: /1.1

ond olao for tho D'lnplo extract. J. otorutlU'd 1,1•nrh of obDorbnnc1.: �inat
tb11 concontrntion ot thu vo.riou:, t ., rd 8 IU\ua oolutiona of p - CIU"Ot.:lno ww,

plottod, The, concentration of p - cnrot ... no in the tout 11111:plo oxtroct

IIIW than duturuinod by intorPolotion 011 tho otnridbrd gr�ph. 

woe in triplicutc for onoh for- of diet. 

(c) �otlcotion of VitG.Cin 'i (TMwtnu)

(A:Jtioc. Vitc?1n Ch....J.eto, 1966), 

l'r11111rAt1op ot tho vxu:a,01;: 10 St' ot th1i dry diot, in tripllc4to, 

voru vuighc,d 11.nd pl,..ood in 250 - .l conical nnak. About 100 iJ. ot

0. Ill HOl vur.i nddod end thu 1111,.,ple gon tly aixod 110 ll!l to bo flVunly

dioporoad in tho liquid. Tbo sidao of tho nos1 �r<> then 11Mhod dovn 

v1 th c.oru of tho O .II, liCl. Tho fl!!.Sk w1 th i tiJ c0Ltunt3 voa then hooted 

for 30 cinut"s in o boilin& •Cl tor b:ith v i  th occnsionnl ohaJd.ng. This 

voo than coolt.d w,d1.:r � runnine top to 40°c.

j;nemu !:\)'slr9llY§ia: Tho pH of tho oxtr11ct voa udjuotod to 4.0 - 4.5 vitb 

,. f-,-., uilli ti tr.!::1 of 2.5 t oodiw:i ,cc tote. oolution, wiin& bro:..ooro11ol 

gruon 00 on uitorn,J. indicator on II epot pl�to. About 10 ..J. or thu 

fr.iehly pNporod oni:yi::o oUDpcn11ion l1<1r<! ndd .. d to tho oxtroct, followo!d 
0 

by 0.5 cl of wn:.ono nnd tho 11o.oplu incuboted ov.:ind ant nt 40 C in an

-"' d v1 Tllo t. ix turo 11110 cool '1 to rooc 
inoub11 tor ,1 th o abw.in.,; o cu •

• "'  _,._,, diluted to 200 cl vith dietilloc vnt.Jr. It woo thon
"""f"roturu w.w U
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thoro�hly cixod lllld filt orod tltrou6h n llht. u.iw1 llo. 540 fil tor Paror
into n dry flnalc, dioc.u-din, tho firat fov cl)Jilitrcn of tho filtra�.
Pl1,rlfi011tiou: t, 0hro0ato1;"l'nphio colu."ll! 110.0 proparod by o'1dini; to on
nboorption tubu nlro dy 1 d 0 r uceo with gl..u,3 l/001 o. diotillod 1111tor ow,-

puru,ion or 5 .o &:- of the 00 ti vn tcd Jv0ulao. C:l.?'u wa,o 14:!kon to vQJlb doi:n 

all tho doodl.,10 fro0 tho 1'1".lle of t.l1<1 tubu 'l.nd n lnyor of liquid voa 

alwoya left c1bov<1 tru. ourfnco or tbo dect.110 dUrinc tho r.baorption prooc:13 

to koop out ni r. The colU!:U1 1, .a 'l&nin clocnod by prusoins throuch two 

5 - i:.l. portiona ot 3% c.cotic cc1d. 

Then 25 ctl. of tho oc.r.plo fll trc to wro pipottod :nd 0101.ly diochr.rr.o11 

alon& tho eidu of tho 001 UM onto tho docaloo. 'i:biu vr.a illo11od to

PQIIO through tho doculoo and tho fll trn tu d1oolll"do i. lb coluen V!UI then 

W3Bbod 111th three euccoeoivo portiono (nbout 10 .Jl. o h) of hot vator, 

diocnrd.ing tbu vnohill8B. 

Tho thi mint ;.,o.11 ulut<id fro:::i tho colu::in by p.�-,•1inrr through 1 t five 

4.0 - ct,5 - cl. portiorus of .iJ. ... ost boilins -icid potM:ii\I' oblorido solution, 

toldt1t caru to prov<>nt the surf 1cc ot, the. liquid fro-;. fnllint: bolov th.> 

ourfo.ce of thiJ r,,ctivutod docl:lloo u.ntll th r1-.i1 porti.on of <1Cid - KCl 

solution had boon oddod. Thu olwitc VIUI colloc totl in 25-Dl volw:.o tTio 

flw nnd tho volu..1o codo up w1 th tho ncid-1'.0l aolution. 11u.o vaa thCJ

'noar,,y' oolutioo. 

9Xidntion 91' tho 1111,einl to Thioohror:9: 5 lll nl1quot:i, in triplio1t1.,

d_..., thie.cino solution vcro pipu·lod into 50-::.J.or the wori'..in� at sn ,,..,. 

aoplll'nting funnule, 
l. 5 61- of ood.iw.: chloride, 1(1.ru i\lldod to unchUN
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1opar.1t111g funnol which vns thon �ontl:, ovirllod to produce o rOttlry1 -0 t1on i n  tbu l 1qU1d • By LlO!Ulo ot t fn.o t doli v.il")' •i1 .. tto J til of the frushl:, prupl\l'od nlkolino fornoyaru.do solution i.uru 011.lod. Tb11 pipetto'10.8 io.lodintuly ro:::.ovcd and tho oupu"ting fWUJol ovirllud ogiun to onouro ndoquntCl cixina. I�odi toly o.fter, 15 t:l of radist.Ul<id ieo-butyl:ucohol woro ruldod, the �01-0r�tillff t\uu,ol woo otoppo:Nd vith � t,;lu.oaotoppor Alld &ho.Icon vigorously for 90 aucondo. The oolution at thio 
atogv waa protoctod fro: 11ght to which thioohroco is oona1t1v,,. Tbo
nask wci, allowed to oottl" oo  that tlui contents oopn.reiod into tiro l!IY'(,r .•
Tbo lowur .i.qu11ou.s lr.yor vua run off .snd diaonrdod vhil11 th1:: ieo-bu tyl 

.iloohol leyur woe then driud by r.iddi tion of 2 jp.1 Mh.:,'lirouo ?1�so4• Thio

Wl18 ahnkon for 30 socondo o.nd .J.1011111.l to otand cnd settle, Thio Villi Nn

ott into o oloW1 brown bottle ready for thioohrooo nuoroooonoo c:.o=v

cunt. A stand..rd blank VB.O oi.01.lo.rly truut1,d uxoopt thut the oxidiz.ing 

0t:unt waa roplocod vitb 3 cl of l� NaOH solution. 

Into throe othur :,ep.u-ating tunnolo, 5 J o.l.iquot3 ot tbc ' w,eo,y' 

solution w�ro pipetted. ll:oau vo;r.: trootod a.o described for tbo thiwne 

11 tcndll.l'do. Tho I uoay' blnnk vaa prepnrod 1111 tor the o tar.<IIU'd blo.Dk, 

Thu clear, d.riod ioobutyl ...lcohol <.i:i1rooto of tho 1Maa,y' bl!Ulk nnd 'usay'

eolutioru, v�ru II.lee run off into loboll&d brown botUoo for thiocbroco 

nuoro11oonc1.> i.ueaure=ont.

hu,UJurc.i;;.ont ot Thioohro .u: Tho fluorooconcv of tho ioo-butyl alcohol 

i d t .. 65 c. /11 in tor.to 01 colvL\llO::"tur clon"otiona solutionu �uru detorr. nc O J 
1 

k1 '-or nuorooconoo epuc trophoto� to>r {� odol 20)) • 1u tbc Hitru:hi Pur r.-.-...... 
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:"hu ruprouuo1bi11ty ot thu inotru::11nt. wru, t;overn;;icl with tho vorld.noatando.rd qu.111inc, 11ul.ph.1tu oolution. 
Thu fluoroacunco of thi. ioobuty1 alcohol oxtr4ct fro:i th., ox.idiwd'aaon,y I aolu tion woe co4ouz-vc1 and dooiena tod I A 1 • Tllo nuoroaci,nc"' of tho I aaauy' bl4Jlk waa cac.ourcd and dooienateu 'b' , Thon tho fluoruscono� of tho extract fro:.. thu oxidi.;ed atondo.rd solution v,w nouurud GDd Called'S', Pitllllly, tbu fluorooconcc ot tb� extract fro:. tho ataodo.rd solutionwhich w11& trunted with} :il of the l� ll"'U solution 1104 co.aun,J 411d thia rood.ing (etond41"d blQJlk) 1 d' •

.9Qloulntioq: Tho thionino content or 5 Dl of the 'r.aany1 11olution 110.0

1 - Q 
s - d factors of d.iluti�n sovc

ug. Thie volu., uul. tirli< l by  tho oppropri., to

(d) 

the thiwino content in ;;/100 � dry diot 11 .'lplo,
£stiuotion of Vitlll.lin B2 (ri'b;pQeyino)

(Hodoon anll llorrio, 19}9)

Pryparnt!on or awv s.10: � " l lo = dry wei,,.ht of oo.cplu, roro plcccid in
250-c.l oonicol fluak. 75 -1 of O.IN ui50

4 
wor,> nrlilod end tho l'lixtur�

"lUtoolllVlld for 15 c..inutos Jt 15 lbo/oq. inch proeouro. The tl aak 1111t1

loft to oool to roO!l toaporoturo. Tllo pH 11a.e bd ju.otod to 4,5 by tho

o.dd.ition of about 5 Dl of 2,5 H sodiur. ocotato oolution. 

t:nm:;r b.yd.rolyoiQl Tbo !lll.llk vaa thon incuba tod r. t xoC ovorni£b t v1 th 

10 Jl of en11yco w .u•ponaion oonttlininB 0.1 (;" or papun and O,l IP,, of t�-

d to �hioh 0.5 .Jl o� glyoorin ha4 boen Qll<11.1. 4iGata.ou in distillud wntor (Ill UN
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Oxidution with ta,n04 solution: When the tliituro hnd cooled to roo::i• t .. Dpvra turu, 3 tll. of thu '1� .,..,..,,_ ,..,,,.,4 oolution �oro added nnJ ehAlcon tounauro 1..ixi�. 

oddod lll\d tho contonte of tho floe} thoroUS)lly ci:rod. �xccoeiv" toac.ing of thu r.j_zturo wan 1,1ruv11ntua by a<.ldi tion ot ono drop or oc tyl Cl.lcohol. Tbo tlixturo vos thon f'iua.lly oodo up to 100 cl w1 tb dia tilledwa ttir • This wne thon fil to rod 1n to a dry rlaalc ar ter diact.rdJ.ng tl11.1
firet 5 ul of the filtrotc.
,\bftorption A9\l (·lUtiOQI "° obsorption colu:..n (s].aoa chro . toerophic
tube, 275 t.:.l in luogtb imd rusorvoir oap•c.1 t, of 60 c:J.) �tlO propar11d
by co.rofully pouring down thu ,boori tion tubo 5 60 norioil au11pondod
1n 5 l:ll. of distill.id ,1ator, The noriail vna WMhotl do1111 tho colU!lJI
and now rote ma.intained 11t 1 cl fell" c.inuto. Tho colu.:in Villi tlwn
lr!Whud w1 th about 25 ml of rotor. Caro we.:, o.l,;a.yo tBkon to loovc
o layur or liquid obovc thu florioil in th1, c�tor,rnphic colwm,

25 cl of tbo 0110plo xtrnot 11\iro then pipot,od ond CIU"t.fully
di11chnreed unto thu noris11. Tho til tra� froc this VM coll cc ted o.nd
dioonrd1;d. fbo colu::n va.u thon elu�d by tho 11cldition of about thNe
15 - cl portions of 20� pyridin1.1 i.n � ccutic o.oid IIJ1d the oluot1.r

colloctod in 6 50 - o1 volu=.etrio na.oJc, Thio \111.0 thcu tl4ldo up to

volw:o rlth core pyridin� - ,cotic JCid oolution lfhcn a.bout J5 - 45 

cl or it hbd collectud in the 50 - l.l.l fl111Sk. 

flu9l'9r,., try: 'I'b\l ruproducibili ty ot the:, nuoro .. o tcr 11.JB r,ovoroed 

t d __ , solution o!" oodiu:: nuor,- oooio. Tho 111 tb thu il'Orldut: If 11.11 cu" 
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fluorvaouuco ot tho olunto 'foa thon conourud aa roUo,ra: To ouvuttc

A, 9 cl or tho oo.oplo elUAt.> vbun ndtlod, To cuvutto B, l c:l or fi-.:ahly 

prupur.::u world.ns stondArd oolution of ribonovino azld 9 '11 of tho oo::iplo 

olw-.to. '.l'h1• contonto or ouvo>tto B 11uro U,on raicd by ;it11t1ne 

oou tiou.ely to unouro ho: .o rvniot,J. Thotr nuoruoconcu it""5 aupru- tul.y 

uo110\U"Qd at 440 m;u in tho Hi t11ch1 Purldn-BL or nuor1.sc1::nco apoo tro

pbo to::ic tur. Tbo nuoruecuu01.1 of .,. vua d11aicruit1.:d 1 11 o.nd thot or 

ouvotto 6 'fo.a oallod 'H'. About 5 1.1g or oodill!l l\Ydroeulphito woro 

nddod to ouvo t to /,. This Wll8 icmodi.i tely cilx.iJ. IUl.cl t.ho roa.sinini;; 

r1uorooccnc€J r.oaourod ond cul.let! 'C'. Sinoo ribon&vino io lii;ht -

sonaitivu, caro w1111 tukon too void oxpoouro ot tho oxtr�ct to bri«:}lt 

light. Dutol""linationa woro in trlplicnt� for ouch 111<.t. 

ca12u1otion: Tilt. rlborlnvino content of tho oluato \I.LO cnloulntod 1111:

Ii - C O l X • 
& - 0,9J. 

1.18 rtbonnvillo/cJ. olunt.o. 

(o) E,tinotion or v1ta.1n c

(..aaoc. Vitn..in Cho:.ioto, 1966).

P.r;o21,1dur91

100 ex:: or 1111ch dry di.it wore blooded with M oqurJ. voi,:;ht or 

lurry 50 8t=l of thia slurry worn 8,t nootio a.aid to give O hoaogoneoua 8 

weiuh�d into a backur c.n4 then qUMti tativuly tranoforroJ. into 250-ol

to volw.-. Id th i.:oru � nootio acid, Tho volu.cotric luak t:LDd we up 

·bl ixod 11.Dtl centrirugoa. i_,. oup1,rn!ltl\nt
solution vw, thon thorou.:. Y c. 

d through II \.'hn U:OJI llo. 540 fil t.ir popc.r in towoa deoMtod CJld filturu 

of tho til trntu VON �on in 100 - r..l 11 l1r y n o.ak. ,20 ...1 .u.1 quo t:, 
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conical fluke and ti tratod ic!lod111toly IICtUMt tl10 otnn:lardizod oolution of tho 2 6 ' - dichloropbonol indophonol dyo to o f.:int ri..'llt 1:ndpoint vhioh poreJ.otud for 15 euconda.
C4lcula tiq;; 

l'ho aacorbio id no cont<,n t of tlw an:.plo caaayod 1a 6i vun by thotollowing fon:iula:

V x T x lOQ "' Ill; nncorbio i.oid/100 &:1 oo.opl1.If 

vboro V,. cl .1 .. 0 ua d t i ..., u or t tration or .lliquot o. Jilutod Bll:lplo
1 "' ascorbic oci.d oqllivulont of 11.)•o solution exprc...iod no cg/ci ot dyo
W �.,;. of ea.cplu in o.liquot titrntod.

&nch fore of oacb diot v1111 ASeayud for vito::un C in triplic:ito. 

( t) Pyridox.11 ( Vi ta::.in B6)

(Bina 1.1 JJJ.., 1943) 

Pfi1PAtotion of tho 3@ply: 

10 sµ dry voight of 11ach ton. of tho diet voro voighod into a 250 -

1:1.1 Erlon:.i1tyor noak end 100 Lll of 0.0-. II R.!50
4 

wro ntldo:l end w.xud.

Tbo euapena1on vo.o nutoclovod for 30 cinutoa 11t 15 lba/aq. �oh proaauro. 

l'hu n!Ulk was cooled ..nit tho pII ndJwsted to 4,5 with ncot.:to but.for 

oolution. 5 cl of tho cnzyoo oolution ll(sr1. Jdd11d and tbc .J.ituro 

incubated ot �<>c for 2 bouro. 

'l'ho uu tor14l vna thon trcn.eforrod to 250--:il contrifuao tub@ Md 

cvntrifuged tor 5 oinutoa. Thu �xtrcct va.a docontod into n 200-al. UN
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volu::.otr1c flnak c.nd thu r id �0 UfJ woohod v1 th 15 to 20 ia ot d1atill,:dwtitor nnd n«llin soparnt11d in the contr1tu�. 'l'ho co::ibinod l'.l.ltrActe andtbo wo.allings wore ndJue tod to  ptt ot 7 111 th eodiuo hydroxide ooluti.onlllld thon diluted to 20() t;J..

A 35-cl nliquot or the oxtroct ��ro piputtod 1.�to 50 w. centrifuco stopporc1d-lube o.nd 2 r.J. or 25> oodiuc �tote. solution .. Jd6d, follovodby 0.5 c l  of conoontrat11d oulphurio ncid. Tb,- 0ont11nt,. •10ro cix11d by invurtin« tbo tubo n !1;11, ticos Md then contrifu�n;r 1or 2 to 3 minut1.s.
Tbo supcrnatont WCUJ duc,.nted into 50 cl glnso eontrit\Jeo tub., und pNci-
pi t11to wno waohod with 5 ..J. or diotilled 11otor. l'hJ.:i "1"'8 1'\l.rther con-
trit\lgod for 5 c-,inutoa (IJ'ld thu vo.sbint1 'lddud to tho first oztro.ot. 'l'bo
pH ot tho built oolution wui odjustud to 3 with strone lleOB solution lllli.ng
glC1eo oloct1-ode. To tllio cloJar solution, 0.5 go oup.>r!iltrol 11aa ..cld1ow
ond tho biJ: tu.r..: ahak1>n troquen Uy to aw,pond tbo suport'il trol for o
111,rtod or 30 uinutoo. l.110 ..uxtur., 1100 11€Bin eontrii'uacd nnd tho oztraet
di.aeardod. 'l'ho eup1>r!il trol layer woe waahed Mou by 11w,p11nsion Cllld con

tritusotion vi tb 15 ci. fOrtiona of the acotote buffer (pH • 3). 'l'ho

residuo wo..e voll d.rainod aft,1r tho la.ot 110.-,hin1,. 

tlytion or too v1to;J.,g: 

'l'o the aupcrfil trol, 20 ..il of th1a o.5% o.lcoholic 111108 eolution vas 

addud. Tho tube vco woll ebalron to r.u.1 th1o centonta e.."ld lo.ttllr plnc� 

iii vattir bath at 60 - 65
eC ror 30 cinuter.. Tho �a toricl. VIUl Lii:ud euvorlll.

tin1:s "1 thi.n thio tu::u • Thio w11-& cooled, c�ntrlrU60(i ll.lld tho eur�rllAtMt UN
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daoo.ntod into 50 _, "' · LJ. voakur • 'I1lo ouporru trol vu vr.obod tncu5 c.l portions or o 5 .u I ,,. Oohol1o lleOU nnc! contrifuSt,� i.o th_.t o.11\taoh.ingo 11uru deoo.n tod in to tho 50 cl beo.kor'

"1 th  

tho 

Tho pH or tbC' bul.kudol�too VIIJI odjuotod to  7,3 with 1z,; oo�t1c ocid uoi.n5 gl.uo oluo-
trodo. Tho c.u:turo vna trnnaforrud qUnntitotivuly into
noalt and code up t.> voluc.o>.

50-al •olu:...utr10 

Col ow: dv tumino. tion lf1 th Dinzo ttzod e11lph0:4i 1 io ,·c>.,\:
To 10 Ill of tho cbovu eolution, 4 tLl. of 5°' aodiu:... ncototu aolution

voru added and then 2 ill. or dia till<.d 1ta ter. Tnio 111111 f0Uo11ad by l c:.l
of dinz.ot1zod roo.&0nt and 2 cu of 5.5% oodiu.c oubonoto oolution. Tho
oolunon WWl o1xod gently aftur tho od,U tion of oncll roo1,10nt. /in oxtrcct
blo.nlc waa prupQl'od by Wling 10 cJ. of tho l.Xtroct, 3 cu. of wator, 4 cl of
50,o aodiuo ocutst" .1,0d 2 QJ. of 5.5fo aodiw: cubona.to oolution. "roo40nt
blank vo.a o.lao propar,ul uains 12 ::il. di.stiUuil wtor, 4 Cll of 5<1f. aodi\11..

, ocotato eolut1on, l cl of dintotie,;d roagont and 2 ..:l of 5,5',- aodiur.
011.l'bonnto solution. Tho colour of tho oxtrooto uaa Ned at 326 c./u

in on SP500 apootrophoto::ietor. n,., optical donai ty obto.inod wo.a oon

Yorted to oonoontration by intorpolatiou !roe o atGndo.rd groph pNparod 

11D duaorib1;1d blJlov nttor ollorlns for the: aacplo bla.n.� roe.Jing. 

Prop,r4tt,on ot O 11trw1:>td s:torh tor r,yrldonn11:

1 Dl o! tho O tQ11dGN pyridoxinu 11olution """ dUutod to 100 cl "1 th 

( f t"' - t1nnl oolution ; l ut; of vit i.:::io 1!6 ) • Thond1otillod vat<;r l CU o , ...... 

l O O 5.0, 8.0 wd 10.0 ,1 ot' tllia solution wuro pip<.ttud into• , 2 .o, 3. , 

boil1ni; tubuo. To oach tubu vn.e added 111 th ,1 xl 118 cf'tt:r uooh oddi tion •
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4 Ql ot � ooltiu:.. �cvtnto, 2 cl of diotilloo we.tor, l Ql of din�tia:<idoulphan1l.1c LOid ruag�nt,
WAD tbt.n llUutod to 19 Ql

and 2 r.l of 5. 5: !11'
"2 

co
3 

oolution. Eacl, tubo
with llietillud wator. Tho oolour waa cJ.lovu<l to duvvlopv in llll icu bntb nnd wno road at 420 r 

1
u in tho Sf500 o�otro

photoco lur llGlllnat tbo ro�nt blaru:. u graph of optical doDBi ty vu plottud ag<-inot tbo concuntrotiona of the vitacin, Eotir tion WQ8 oarriod
out in triplio to for otioh divt 8!1Uplo.

( g) Do tur::i!znq tion or llincin
(Holnick rmll Fiold, 1940)

Pr9pwt1on o( the ocgplR:

5 ,0 SL- J.ry woiS}lt of oach diot ooriplo vvr.i ,oiahc..d int.o 1()0..Q]. 

Erlo111:1uyor flask an.1 5 cl of concontroted HCl (Jl.c. 1.18) and 15 0.l 

ot WO tor WON added. Tho Cloak WOD �oraed w1 th OOOC.Bional shnld.DB 

into a boiling wotctr both for 35 minutoa. Thie was thon cooled to roor 

tocp>raturv ond !'urthur dilutod with 15 0.l of diat1llc:.d ·,at<Jr. This 

vu followud with 10 al of abao!utu Aloohol and 200 00 or nctivntod 

oho.rcoal. Tb1: cizturu waa woll abakon and ru torod tbrouab Wh.otc1111 

lio. 540 fil tor popar o t rooc t0tiporo t'lll'v. 

e.33 al of this !iltrato troru trA11Sferr11d into n dry 10 - 0.l Yolu

:.utric fioak. /, drop of pbonolphth1U.oin solution wos nd,lod 411d th1, 

uiztu.ro oautioWJly noutraliwd w1 th la?i llaOil (llld £1Ml.1,y aado up to 

Car,: 111 th WO tor, 

3 cl oliquoto of tbio eolution woro pipottod into thrue boilill8 

tub<ia. To tho first tulx., 7 al of tho Blcoholic phoephntu butf6r wro 

added and thio wco tho 0DJ.1plo blanl.. To ooch of th1; ro:111ining tvo tubo:s, 

b id oolution ..r.o l Ill ot tho 4" Anilin., aolution6 ml or cyo.oogun roll " , 
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wro added v1 th a tirrina to 1 ·-o � x a!tQr cnoh oddition, A roaeont blonlcvn.o pru11cu-ud by r;iXin., to1,uthur 2 cl or dia tillod vt: tur, 1 cJ. of obaolutoo.loohol, 6 .:il of 0Ynnogcn brootdo !llld 1 w or 4r nni]ino solution.Tho colour producud wo.o rond 7 cinutoa o.f tcr mx:1116 et }85 c;u inIIJl SP500 opootrophotoootur. Tho concuntrwtion ot niociL 1n tbo oo.:lplo 
VOB do tur::iiood fro:::i tl1(1 o �do.rd grnph on llhich tbo ab:iorbnnco of o tnndlll'\1oolutiona or niacin woro plottod 11gn1not oonccntrntion after allowill8 for tho s@plo bloulc roodin1;. Tho do to.nun .. tion VnD oorried out 1n tri•·plioatu for cnch fom of tho diot.

PNpe,ration of Stnndnrd Ororb: l,O, 1.5, 2,0, 2,5 end 3,0 ml of tho 

vorldll8 atnndord 11olution of niacin (1 ul ; 100 ut ) voi-u pipott.id into 

5 boiline tu boo. To 011ch l(Qr-. 11ddod 6 cl CYllllO/'On brouido aolu tion ood 

l cl V o.nilinu solution with uixing of tor cc.eh ,.tld.1 tion. The 11olution

1n oach tubu 1o1no diluto� to 10 .:il 411d cued o.i;nin. 1110 t>lour producc:>1.1 

was rood 7 cdnuto11 After 01xin1; ut 385 o;u in tbo SP500 llf:!l,il\llt tb.. r\l

Q.6\)nt blonk. ,l graph of aboorb50co oc 11.ruJt couocotration vaa thon plottl.d. 
10. Dot9m1n,tton of C,J.grifio Ye,luo of thu Pogll,-

Tho ciuthod doiscribod by, 1111,r end PIJ3llo (1959) WGD wicd. i.. known 

ll'Oisht of tb .. cl.riod onD�o wa., coLDpl"toly burut in o b.:illi11tio bomb 

cll.loriLio tor and tho ho4 t of cocbw, tion ri,cordud 1n tor • .:, of tho "-DDl!ll.lll

donoct1oo or O apot of lietit in tll" golvano.atcr. Thio was coupnrod 

Vitb the dufl.,ct1on oouo11d by tllu hea.t. of co:.ibuotion of o knoim 1,01G}lt 

a 'b1ioeoic :i.oid oftur ollowiM for th .. blank uotimAtion (uupty cNoiblo 

c.n<l n known lcOBtb of thu cotton throod) • 
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About l 81=1 or tho J.ri<.d, ,...,,.un·' .,.v u ho:..0&0nllouo diet 110.0 vc.1i;hed into 
I\ pullet pruoD c.nd 8ctuuozud in n violl. Thu p9llot ( ibout 1c, c.. in die.-

ootur) vo.o rcuovod o.nd driod for 24 hours at 105°c in un ovun. 

vnn l11tor tronntorrod into n d{;aicootor, cooled anJ. wii:;. od. 

Dllllplo vno thon ready for th1. oolorlfio value doter.lination. 

l'ho

Tho \roighod pullut of food woo put iuto the bo;ib crucible nnd pl11Dc4 

on tho crucible 11tond in the bomb. Ono ond of n pioco uf cotton thr.:od 

{ 5 ea long) wna tied to the f1 ring viro �a tru: o thor end al.loved to 

i.ak" oontnc t vi th tbo pollo t in th.c cruciblo. Tllo top of tho bomb vn., 

oor,1\fed on to the be.so ,and oxygun paoeod li\lDtly into tho ayetc:. for about 

2 llinutua to c,xpol tbo nt::ioopburic gooo11. Tho ox:1.t vol..-e wu than cloood 

and the boob filled v1 tb oxy•;on till 15 otr.oaphoroa pro:iouro V!IZI obt,w,od 

Th1. oxygon cylinder v11.0 oloovd t111d tbo eyet\ltl ieolnto<, by clooins tbo 

oxygon v£Jlvo on thu boob. Tho c:iJ.vo.noc1,tor voo oot c.t eoro on tho acclo 

col::lng au.re truit {l) thb thorcocouplo wiro vnn fi.xod tifl)ltly onto tbo 

top of thu bonb and {2) the (;lUVanouotvr neudlo VQ.'.l coving traoly. 

Tho firing button W!UI proooud ond luft to roloU.Gc 1t:>elf outoaotioo.'.�·

Tho covonunt of thu golvanoootor noedlo WAD obsorv,< on thu scale and tho 

1:nxir,w:i donoct1on or thu noudlo vno tokon oa tbo !'in.u roadln,;. Thu si.··

i th bo"b wns r,1l11Me:i g.,ntly th.roush tho t,!ID rolon.oa volvo.
pr .. 1ouro n u ... 

Tho top o f  t a,: boob 'olllll r;;...ovud, cooled ,nd ole411od. Tho c.ruoiblo voo

ollowud to cool and uqu.ally cluanod ready for nuxt outL,ntion. 

lliJ1ation We.5 ptr!'or�od 6 t:Lc.co for uecb oC thv driod c11oto. 

Dotu�
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Stondcrd ustit.:ationo vuro �ndo w1th 1 gi:: of bonzoio o.cid inotuo.d
or tho food Be.Lplu. Six csti..�tiono �uru ..loo cari•iv' out with tho

otnnda.rd o.nd tho cuon doflootion do ton:u.n-,d. L blnnk rloton:inotion vu

porforcod wsing 5 c:i or tbu cotton thruod oru1 ooptr orucibl... Tho

caxieur. aoiloction {or thie vaa uaually aubtroctoJ froo tho ciax1'lux:.
reeding for thlil toat ..nd the bcnto1c 11cid occploi,,

Cg.lgulntion: 

For bo11t1oic acid, tho heat of coabusticn is obtninod ClO follow:

i.e., 244 g;:i + 16 x 22,4 litroa ____ > 1542,4 Kool.

Henco, lg:;; 

.. 6,32 K c..J.a 

Thu ei-oisa unorgy (cE/er-) of tbo diot vo.e o..J.oula�d as:

(Cal. Rouin/; for diut - :ilonk) + 'At of diut 
--�--- X6.J2 • 

( Gal VQJlOLl(. tur Roa.din+; for Bonr.oio acid - Blank) + Wt ot bunz.oio 1101d • 

th�n oonvertod to tbo cotabollcwl, unergy by tho The groes 4:inorgy vaa 

actuation : 

>IE/l!P • (�/r;. X 0,95) _ (Jr.' X 0,075)

and GS gross onorr.)', both in vhure Ill:! - ::c \nbolit.iblo unorgy -

Woonlortoo d 1, c1959), r.nd ''J' - ni trogcn o,s doocriwd by Miller !Ill ayno

T 100 � 4TY Vvi&ht, content of th11 diot p, 
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ll.Qµantit:itivu Eatigntion of th i --- - - -£- ,.n no 1,cido

Tbu (lU8.Dt1tnt1vu uatil Ption of oo1no acids
opociolly tr iin1id tochniciu.n in tho dopartticnt.

wao Cnl'Tiod out by o

'.i'ho procc:duro followd 

vna bnood on the; report of Spnokt.an, Stoin nnd Kooro (1956). The

Iii tnchi WJ:I no acid Anru.yu11r t1odol Kt... - 3B \tlll! ueod, 'l'bc opi:ra tion of 

this inotnu:ient woa 11.0 diroctcd by tho oa.r,ufncturora in th1,; i:.Allunl

which ncooopaniod the iruJtru:::.ont. 

Tho op.,ration consiota of U81na ion-exoh&lec ro3in coloooa or eui

t4blo l1angth a.r.d internal dia::iot .. r pockoc. llith aynthtio oul.pbonated 

c.,_ tion oxc� r.isin11 of fi.nu putiolo sito. ..1 e!lru.l quantity of tho

protein hyd.rolyaotc (corroepondillG to l - 2 111G of proto1n) 11 appliod 

to tho col= o.nd tbe individu..u o.a.J.no acids cro olut<, 1 by ood1= ci troto 

buJ'f&ra ot n i;:r1uiiont pII 3 to 7. Tbo 11holo oporation tws placo under 

highly et!IDdard.itud COD'l1tiono ot flov rnto, to�por turo and pressure 

on tbo colu::.n. '.'ho olunto nt conatnnt no11 rnto io ii.xod vitb 11poci11.l..ly 

propc.rud ninbydrin r.;i.6',11t t>nd io p!!.Doud through a ru 1ction clw:lbor 

(n copill.iry tubini; or f;bout 20 , tro, loni, i.n o bath of bo1lirl6 vator). 

Thu bluo colour or tbu ninhydrin co�plux dovolop� within 20 ninuto,. 

It; 18 thon p11,11ood through o.n ou too11 tic r�cordin coloril ., tor by vbioh 

tbo photo��tric dAtn a.ro r�cordud by o 12 - dot rccorJor vhich givoa 

thruo diffor.:.ut colouro, groon, blue nnd rod, roprooouting r .. arect1vo1ly 

tho abaorption at vnvolu11t;th.e or 570, 440 and 640 r r· i'ho Wlknovn 

• ..., cocaurod qU41ltitstively by CO-pll?in t¾o .u-oa dutinud co::iponunto ..-.-

, h coor,onont ne;nin•t Uiot gtvon by tlw otandnrd 111:.ino
by tl11, curvo , or oac 
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acid BQQplu • 'l'ho rooul to obto.inr.d nr"
cg/100 gr. dry diot ao.ap lo.

oxprcsoed on tho br�ia of 

Cys tino VO.B dt: ter-wioud ,u ·-- cye..,10 acid on tho oolur.n after por-
forcic acid oxidation as dcocrib�d by Schra.:i il.W.• (195�) (ooo bolov),

Tryptopho.no was dE:turt:.inud by tho chanical c_cthod o! JJ illor (1967) 

d�scribed boloi:. 

12, 

About 25 cl of the per!oraic acid reagent (lvol, ot :,qC (v/ 11}

Bo ' v

/ 0 

2 2 to 9 vol. of ea- v tonuc acid) provioual.y coolod to O C were 

o:!dod to 5 .O go of tho dry dio t 011.Uple in a lt»-al. quiokfi t volw:o hie 

nil.Ille. Tbo z:.ixture vna thon gl)Dtly ewirlod ond placed in th1J r.,fri

s�rntor tor 16 houra. 

,.t the ood of tht r�action ti.tio, coat of the uolvcnt VM re:ovoo 

undor proaauro wt both t.i .p..raturo (30 - 40°C) on rotary <,vaporator. 

Tho cooc11ntro.tion wu otopped au ooon na tbo bulk of tho r• GC)nt woe 

r\l!Jovud, yioldinc " o:,rupy ribbon on the, wall o! tb.o rotary flaalt. 

Tlw au:.,plo lfll.D thon ready for AC id hydrolyaio WJinC 6 I IICl. 

13. r.:at1r.,t1on ot Tryptoph,.uo

ll (1967) VA• u.a.:d in th.10 ootu.atioo. In
Tho �otbod of f.1 or ,_ 

thio, 2 fr 4ry vuii;bt of o:icb diet allQplu, in triplion4 1uN plAc'1d 

in O lQO.-Ql conical nulc &.11d 15 ,4 19-- of powol'od Bo(OH} 2 -� O w..r�

oddod. 15 w die tillod vo. tl.>.r wro pip., tt, d 1o to tho nul 1111.ich VAIiUN
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cnppud vith tinfoil Clrul autoclnvod for 7 houro at 15 lb:i/:.q
Tbio vns luft to oool ovurn1eht.

in pre:i:suro. 

l.i:i !l4r,ti__qn of tho hydrolynntt.: The cold hydrolysotc v1U1 noutro.11:::od

by titratine vith 6 I, HCl untU colou.rleaa to phonolphtholoin. Tho �ell 

vhito prooipitot.. or bnri.111.l carbonato forced vua diesolvod by r-urthor 

ndclition ot 6 drops (0.3 ul) of tbo ncid. Tho solution liuo thon qll4Il-

ti tnciv<.ly trnnorerrod into a 100-..il contri1'ugo tube MU .;o cl of o 

solution of !IOdiu= oulpht.Lto containing 175 r;. &llbydro1.1:J U°2 so
4
/litr-, 

addod. l'hio wcs d.x.,d and oontritu�d r.it 1500 rpc for 20 t.iinuto11. Tho 

oupornntant v:.a decanted into o. 250 - cJ. volunstrio n . .s>·. Tho roeidue 

v.;.11 r ... -:ruopondod in 10 ml distillud vo.t11r o.nd furtlu::r c<.ntrifug,od. 'l'bi:;; 

"'"..0 ropentod thrice e.nd ell tho vnshings o.ddod to tho flask. The by'.lro--

1;,anto waa thun CAdo up to the aark v1 th d.iotillcd voter. 

Qo:J.wtuttlc dowrninotion or tURt:c>Phon!i in th.�: 

2 cJ. i.:liquota ot thi. hydrolyoo.t._ voro tronsfor1·od into tour 11topporud 

tub.::a. To tt..r,;o of thoav tuboo, 5 r.l of 0,5;: (" / v> i>-dJ,J 1othylDAno

bul11'a)dohyt e (ll·l �), n1tor 20 Linutoa 0.2 cl of 0,Z (v/v) oodiw:i nitrito 

solution ,..,r1. add.id. Thu 4th tub.. aorvod no tho bl.lllk, To 1 t v..a cdd1,� 

5 cl cone l!Cl followod by 0,2 i.:.l of 0.2"> ("/v ) eodiu:i nitrite, aolutioo 

<U°tor 20 i.;inutoo, Th� ;.;ixtl.ll'\. in each tuw v11& i'iltorod llftllr 2, min11toa 

·� t No 540 til tur P-11-'lr. Tb1. or tiolll dorJSi ty wo.e Jotor-
1141.ng 9 CO wuQ C6ll 

i:,inod in C Unic(ltl SP600 apvctrophoto:ictor 11t 590 L r Cl)inst tho IIIIC[''-:

blGJ'.lk. Tb.u tryptopbano cont�nt of tho an:::rlu w 

srod on s/100 OJ food buia. groph ond ve.o uxpN 

r ,  r1 !roe c atand!Ll'\I

l:11 tic& tion VIHJ in
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b::P:Dtiop pt Ve t!\w;Jpey 9r;aw11 so"" dl-tey, tor :\ne �r diaeol� 

u4 nlld• up to 100 l:ll vith 41atlll'1;\ vator (1 al .. 0.5 c,:). 2 a,:

�o4 pot.to 8te.J"Cb VG� lt,ilOIW into Q}c,v,.11 10(.-cJ. COoiClil. fillllUo 

1 al, 2 �. , l:ll • 4 c.l M;! 5 cil lil1�uota ot U10 tJL!nrd tryptopb11.110 

.olut1oa, 1n durl1c.11to, v re pi�ttod into 10 oC tl1t1 11 tlub. Tbo 

llUi nu1t HJ"'l'Cd u tba blnm:. Tbcn l!, rJ. diotillo.1 v"tor atl4 15.( � 

ot po"'1er� B11{0E)
2

.5¾? � Add ... d 'Did Uio::o fluak.J cc.I'pu;S an.! tnakd 
u e.aacnb-4 for the teat D-flCD. lbo opticAl dc:.Mity vu dot......,1ncxt 

eptcat tlMI blm r:t 590 c/U 1n ttio Onica::. SP600 IIJ."Ctrorhotoc:oi.r. ..

•tnn41rd sr.s;b of c; t1cu density �inet concontrntion vu plotted.

C JlJt JI tl� � !c;:.cale albulo rota or U.;;i Vi•� ctrllin troc, our ovn 

colo� 11en; uae;i in all U:co (.'Xperh..cnta to oatwtc, tho vuight plna, 

i:i.t prou,ui rauo, s:rot.t-1Jl vff1c11;z.cy r tio, t �rot.i1n ut1llaat1on, b1.>-

lo,:1cal Ya.l�, t:nw � tit.1.lit:, ot d1<it1U7 nit-:-o iud ttti oat 

4i•t.u'7 p-ot iii calorie �nn:t of tb.. ooc 

1te aalc;r:.111 .,...,.. e,r;t; t 2J - 24 'Tll or 

tor a -..: .o tut t.l:07 1 Ill • ,0 - )1 

<ulh'Msiu en4 ;amraw st tc>Fiia\•1

........ N U..I UA�• .1 

r litt-r 

_. ..i, •1'11' r Ill (t"1' �,••

t of I 

flT 11 \\ 

1 

t ID' t 

• 

! en a�k .U11t 

u. 

... ,,. 1,,, 
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for thu uxr, riu.,ntft. -:-- fi • v " •110 vu 11.tt.urc v r11 tt;.c,n din � into icht
tP'OUp!:! (4 urou1.o or 0111 .. 11 .. • ) 

¥ '"' ,, or fc...nloa or fl.vo 1.o cuch 11 110ythnt 1,nch oontainud ono rot f1•oa c;�ch 11 ttor 1111'1 tl
u11ch i,l'Oup did not. oxcucxl othor;1 by core th:ln 2 f:.:.

IIJl w1ct;t ot

'i'ho rata -"Oro 
t.Lan nui.:bc,rwd end bou11gd individulllly in o biitt.cr-1 uf viro OCNea -
botto:::wd cotabolio oacgu oaoh of alto, 30 x 24 x 20 c�. (5«Jo Plat.ea la, lb).

(ui) "'nMs:s r,,nt AD!\ FuQding1 'l'wo t.'Toupo of tho rota (1 or woo ri.o,:1 l of
feu.loo) wcro fed on tho cookod clit �. ·.-11.i noxt ti.:o croupo (1 of w�

and l of fcaloa) voro aao1cnod to tlu, rav diot. ?ho third botch of

2 ..roup:i (1 ot t:aloo •lJld l of fo�oo) WllO plocod on the rcfcrooco 

C!lllt:io cliut rhll1. the. rctltdnirl8 tvo group:i (1 of nt.lo:i 1111d l of 

fe:ial.oe) ""\Jro fed on tho baanl pro toin-frGo diut tor a period of 10 

d1178. 

Tho food vna plocod in poto apociollr do1ti6J10d to D1a1£lito 

•Pillll6� Olld ocnttorine. Finor viro ucroono woro plcood bolov the

Vi-.:, acrvll!l - bottocud 006\ld to colloct faocds IUld opWod food. V11to.r

o.nd food vuro giv•o ad libi tuc to 1111ch r11t, 'i'ho wic,llto of the anS,..,al;i 

vvru recorded ovory othor day. Thu fi:rot throe dnyo 1."llro ru :tardW 

oa c.ccl1.c.at1r.o.tion P' riod durinc whioh t11.10 no rooordo vuru k.)rt of 

food cona�pi1on, 11111.1 no oolltotion or fnocoo v40 nado. Collootion 

'll fC,(lcva vu 0440 dculy for Uu; l110t 7 dD,Yo o! tho !oodill(. or�ri.c:ont. 
0 • d -' "11• .. ····ro 1ooloJ, drio<l nt lOS C for 24 hQW'OT}w taeccio ot ir.J .. vi u ..... ·� nv 

a.o4 ground 1nt.o povdor tor tiiuoiu n.itroBVn l.lolorcJ.nntion. Daily UN
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. ' 

Plato I(a). 

• 

Plate l(b). 

• 

• 

• 

• 

• 
-

� blool: or l:lot4bol1� cagoi, for houi,Ul8 

the 1nd1vidu:tl rato durine the toediag 

o:rperi1.1onta 

, 

• 
• 

-- ....i.._ • ·- • 

l 

r, • 

The poropex trays wiod tor tl:o separate 

collection of urine ond taoooo of tmt rats.

' 

•

• 
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rocorda of food conaU1Jrtion woro kopt for tho lo.:,t 7 il�a by li .. 1chinctho food givon 1111d 'llho.t rocuna toeuthcr vith that oplllod attar
24 houro. 

(iv) C9llc9tion of Urinu Ml foogo": Ench r6t wn.e plncod inn oinglo cago
v1 th n rlro aoroc,n--bot to�. Under each once Y!lll plnood a plna tic tray
{about 2 cu lorgor on 'Ill oilloe than tho coSti) bont nt tho ciddlo
along tho wholu lon&th ao thot tho loot: oidoo alopod �vnrd1 thu Cliddli:.,
Tho pln.etio tray carriod n finor "1ro ocruw v1 th hole" about O,l c=.
s4u.aro. 1'h10 v.lru ecru on ollo11od only urioo to pass tbrousb vbilo
colloct1ng tho fQocua and tho apillud fooil. Tho urine WQ.11 t'inally
collected in 100 cl bonkcro which conto.ined 10 Ill. of llil-z504 1111 n pr,-
11urvetivo. Tho tnoceo v�rc, 06Z'Of\llly oepnratod froo (IJ)Y ho.ir or
partioleo of thu ep1llod food. A.U opillud po.rticloo of food vuru
put b11ck into th., food pot, dri.od o.nd voishud, Tbo tnoooa voro driod
at 105°c ovorw.gbt and atorod 1n  bottloo till tb, ond of tb .. oxpori�outa.

�t t�o und of tho fooding poriod tho 101calo 110rc, vo1ghod and
::Ulod v1 tit chloroforo. Incieiona wo,r<. .ado into tho 3kull, tboru
and body oov1 tioo of t'!lo nnSt ..i.111. 'l'b11 anL.uLl.e of oaoh e;roup Wftro laid

IJ H .. 1a olu::ii.niur. trayu ( 24 x 12 x J ) oovurud w1 th 1'11 tor 1oi,,r and driod
0 to n constcnt wigbt in o hot circuJ.atinr air in an ovon at 105 C for

� bour11. Thu contonts of the oliilont.u-y cnruu. voro not ro2covw rro::i
thooe no1nal 11. Tho llri.id C.Lra.iaeoe voro roody tor Olll'C!UIII n1 trogun
deteru1rl(ltion. Tho oxporir.ont vaa r�Fuuto,d 111th oach <tiot. Since tho
diCftiront bntchoa ot rato froa tho :ia::u Gtook oho11 vor.rina re,pooaoo

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



- 124 -

to tronm�nt (Uui\ry Md ron, 1957), oo.ch diot. (ra�xcd Md cookoJ) 

vu run with itu ovn oontrol ""OU'"' An:! .. b ., toi r Q• r " ILDu.L pro n - roo GTOUP 

Cv:1 on tll.Cl r0for�11co oru101n 011J th.o buril proto1n-rroo d1ot:,,rooJX>c-

t1voly. 

( ,.) Dot.,M1u,t1op of c,ronoa •1114 Cu"!?O) :,1 trornn: c'll:2'.-- .:-.J!: Tbo ca.N:n.11:: 

n1 trosvn 'llllll detorr..inod by a c.odif111d i:.othod of Rip110n (1959). ln 

this procedu.r11, tho drio1. carcaoo of or.oh rnt 1oolwlin6 tbv contonta 

of tbi> Glir.onto.ry trnct llB 11011 as tho et.oll piocoo of n1 troccn -

free !Utor papor uBod to oboorb opillod blood duri.ns tho di3aertion 

vu firat pow.dod 1n n c.ortar ond trnnot·orrod to n l - 11 tre conical 

fluk. 100 al concontratod ¾S(>4 nr11 poUNd over it. and after 10

t.inuuio 100 al of distilled vntor w11ro o.r,utiously nddod. Diotintogration 

of tbo CIU'Ca.ao bocon 1.c::edia tely on addition of tbo 1111tor and d11,11a tion 

ve.s voll cuivBDCed in ono hour v1 thou t tho opi:licntion of any ex ternril 

hi.at. ..!ter thio bill!. cooled do1111 to rooc tc::rpernturo, tho 1n:iplo in 

the r.,_w vu autoolovod tor , houro ot 16 lbe/11q. 1noh prooouro. 

H:,drolyaot.,, v-uro cooled, otirrod l)Jl.l ccitlo uJ, t.o 250 �J.. 25 ml portion, 

or tbo alurry wero twc,n ln tl'ipllcnto for OIU'OMD nitTogcn dot1>r

Dination b:, the XJeldnhl - Harkh...., (19112) c.othod provi01111ly dc,acr1bvc1, 

P!lpcp.1 - Iii The dried pooled fnocu11 for onoh rat th.roughout tho 

cxperlcontol period voro 11oi4Jbud and cround into po1do1•, 2 £1:1 all411Dt11 

or each r.o"!der, 10 duplicate, woro takon wid dicoat.ed ,coordiuu to 

thci Xjulduhl proood\ll'e ond .ll:...Onia dotomlnod by tho l'.i.oro-cothod of 

Kn.rkhw {1942),
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15. Criffr1o tor ,ltaoaenent ar tho 1•utritieoo1 9\&ilitx ot. tha Pisto

'lbo follovilli or1 ter1.a or Di trocen u t1.l1u tion woro voritod out 

on the baaia of analy101 or tho diote, !noc�e and thu dried cazcu11e 

tor nitroson contont,

(1) Trup 41gpot1b111tx CT.p.) or the: Dis;t:u:x ;:1n:oi,,n.

Thie vcu, dot.minod by tho original 1 bclanco - ah�ot cothod 1 or

Kitcboll (192, - 24) and io dofin11d u tho percuntaec or tho food 

D1 troson ooneuood that ia oboorbeJ. It io colc:u.lnted M: 

?No l>igootibility {T.D.) .. Ii inlake - (Foocol n -llota'bolic l) 
------,-----·�·-

!/ intlLlcD 

Motubolio Ii io the total foocol ni trogoo oxcroltod by tbo nnil:lal• on 

boeal prote1o-froo du.ri.ng the oxparii:.ontol period, 

(U) !lot Protein Utili;ation (1:,r-,U,op.): This 11a:, ooticotod by the

onrcu11 n1 trogon cothod or Killer and Bonder (1955) nn1 is defined ODI

II ,P ,U, .. Body II contont v1 th two t. diot - Body Ii contont vi th II - troo 

Tbe.t 1,, 

di11t + Ii oonou;,cd )!y 11 - rro� .<U.�t� ... m ...... u .. p _____ _ 
11 intake by Toat diot group, 

Ii P IJ • BT - (Bx - 1{) 

vbtre I 18 tho n1 trogon into.Ito by 11llic11l on te:it diot.

(U1) Biologicnl Valyo (B1 V 1): Thie vcia oril;in.·lly dofinoi by Hi toholl 

(192, _ 24) u tho rraotion of thu absorbed nitrogen thnt io rata1nod,

In theao 1nvoot1BA1,tiona, tho biological voluo vaa ooloulcited rroc N.P,U.
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by divid.ing 1 t by T • D, nccord1f\G to tbo I roceduro of Hill or and 

&1lller (1955), BQndor ar..l l!uioldon (1957) and. Cn::ipboll (196:5), 

That. io, 

llV .. : •• 1 • U • 
--

T.D.

(iv) Prot111n Efficinne, R,,tt.o (P,&,i.\..l : Ihio ,ns firot W)Od by Ooborn

.!l.11,l,., (1919) and thio c¥thod expr-ocooo lh� biologioal v«iJ.uo of the

protoiuo in thl) lliet 1111 tbe t;ain in body wight. por c::rw of protttin 

eotun ovor tho uxperltlental period. It 11114 calculotoi. ..ii

P.t.,R. .. Woimt Go1n 
Protoin coru11cod. 

( v) !lot Pro toin Rn tio ( N, PI R.) 1 Thie 11n1 fir:i t introduced by Bcndo.r

1111d Dooll (1957) 1U1 is l.B&U..od to ovorcor.o ccrtnin or tho dravbocks of

PER (Mitoholl, 1944),

It ie defined 1111:

11,P.R, a Cain in lloie:ht vith loot protein+ Loos 1n 111isht with 
b@n,l. 2rot,i1n - fr,io d,\ot • ______ _

Protuin inta.ko by Toot group 

(1v) !.!.!Lt J>iptg.ry l'roto1n cn1oriea P9rc,:nt (!/DP call(&) 

Tbio 11ao obtuinod by the tiethod of Plott and lliller (1959) and 

Flatt .t.1 Al, (1961) 11Bing lho procedure of Id\l!log:l.o (1970) outlined 

below. 

Tbo oalorio valuo of th.i protuin vas token llD 4 J: Col/r;:. for tt,o 

dotorti1nation or porcontcgo of calorioo fro:i prot.111, :'ho coloric vc.\1,1 

ot tho dried dioto Vll.8 dotominud vi tb tho ballioUc bcub caloricotor 
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no doocribod on p1 llf, tho i>'TOOo onorey ao obt:unod vaa oonvurl(Ju into llOt·,boli.:.ablo e1iori;y by the equation: 
HE/ SC .. (OE/ SC - 0.95) - (li% x 0.075)

vhuro Krl"' cutnbolia:ablo.: onergy llild CE - a:ro11s onerty both in Kilooalorieo ao doocri bod by ltillor and Pnyn0 (1959). nenco tho l?rotein Oolor1oo o.a n percontasv of total calories (P Cale � ond tho :lot Dietary Protain Calories Poroent (!IDP cola I,) wro oaloule1tod:
Protoin Calor1ee i - rr % x 6,2'i x 4

HE/� 

11horo II io tho nitrogon content or the diot.

IIDp Cale � = I-IPU(op) x P Cale '/.

vhere lfPU(op) ie tbo Ul'U obteioocl vhen no odjuot-ont is cado in the
lovol of protein in tbo food c1xturo Q.OOnyod (Plutt and Hillor, 1959;
Plott p\ .,u.., 1961),

16. ?r-etn r11 t1.9n_of_41ox:u.'lJ.ot onq.lyou11: A thir,1 toedi"6 run wao orrr.' t4
out with 001:h diet o.od it3 control au doecribod on Paso 120, Thero uno,
ho1-ovor, no collection of urine 40d fnuooe and no rocord 1'110 ltopt of
food conolrlption. All oniaale 11.-.ru fed a.II libi tu., for 10 days. At th'>
•nd of tho 10th doy1 tbe on!cole weru idllod by dooapit�tion and tho ooro
frO'_ all tho 1101t-l"lo in onch group wro pooled. Thio woo nllowed to 01,-•
ot rooc toaporoturo llJld then contrifucud for 5 cinutoo in tho
rofricureted contrifugo at 1000 r.p.c. Tne cl11ar oor "oro otorod in
•orov - coi- bottloe in tho r ·fri1,-orator until N1uir..J for onolyoo11.
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17. Pvteminatt.on or Tot01 Sorv,u ProteiQQ
The biuret .iothod ot King roportod by ltolil: (1967) 11a1 followod. in thooo 1nvest1gotiona.

Propnr4t1on of Standnrd Cutyn: Voraatol A wo.o WJOd ns tho otandard protoin nnd co.lcuJ.atod quanti tiea of tbo protein solution (5 - 500 cc/100 cl)voro taken in teat tuboa. The voluco voo uade up t o  3 al w1 th ctia tille.lvo tor in uoch caae. 3 al or biuro t roe.goat were than added to oaoh to:, t
tube. all tho tuboo ·,1ore incubated at 37°C in o \later b.th for 10
01.nutoa. L reagunt blank wae o.lao prepared conttining 3 c.l ot

diatillell vater and 3 al of biurut rooeont. tbo optical density or
tho colour developed vaa rood at 540 1,;u in on SP500 epectrophotoi:.etor
�oinat tho ro�nt blank. Tbo optica.l danaity was plotted 11g1Unst
the knovn prot111n concentration and tho etandurd ourve obtainod.
an'\lYeig ot Togt S w: 0.1 ..J. ot the pooled eeru:- froc the OJUl'lale
1n each group tod on toe t<:at and control dioto .roro takon in toot
tubo11. Tbo volu:::o woa 114do up to 3 ul in ooch OIWC w1 th die t1116d
water 111W J r..l of tho vorkin« biuret re�nt lllido� to t:.icb tube. 1'ho
optical dtnai ty wo.11 detorunod in the oiu:1, non.nor oa tor tho e tand,u-,1
})roto1n. Tho pro\.oin concentr4tione 1<o>r1a rlla<I fro· the calibration
�o. Tt.e d11terc.ln,1tion.o woro ..iadu 1n tripllcat..> for •uoh fooled
aoru:i. 

18. li'2RW:Ation of the oeru,-; Proto1n troot10u:1 by_ .S.t;,�h - cci 01os:tnar.-

09£1111,. 

The ::v thod or S:ii th.ive (1955; 1959) viw 11:1od !01· tho aoparot1on 
ot the eenc proto1no. l:yoirolyoud ol!U'Ch ea-le inlo cul '1Y l,<:atin.r 72. f;
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ill 400 Ill ot borio acid - •odlw hydro1ido aolution wu allowed 

\o ,,t tor 12 boura, "'-- 1 ., .. 111Dp ea nro applied in inoiaioM acroaa 

tu 4eptb of the eel block end tho block vaa fir.oil in a Yortical 

poaitioD, Current vu puood through 1it 15 t. ,\ Cor 15 hov1. At the 

end of this period the �l bloc�, vvro rccoved llnd ocroCully 1lic1d 

1cro11 \he tb.1clme11, Tboao 1lice11 vore than otuncd ua1Jl( a::ido 

Black lOB ity•. Tbo 01.coaa dyo vu llroinod o!r in aucco1111iYo vuhi.ngll 

vl\h a.ethanol - acetic ncid - vator eolution 1n tha prof'()rtioo or 

5:1 : 5, The gel platoa photo,;rophod the protoin 1'ract1ooa a.a d.iacreto 

••nd•.

1'QRl£tS1op of Sht ql: 72 cci or tbu h,Yrolyeod ate.rob (1upr11ec1 by tho 

ConD&ugbt t\11dical Ro1oarcb Laborotori,o, Toronto, Cllll4da) ""N placed 

in a one - 11 tre conical !laak conta.inins �00 ..J. of boric Acid - Ii.OH 

aoluUoo. The iuicturo vaa i:vntly hoot11d to boilin& 111th •h11d11g witil 

tbe ata.rcb vu cooud u indicated by tt.o chazllro in colour and the tz-ans

)U'eDCJ of the aolution, Th, �torlul va1 <.lc-AOratod by r.1ld 1uct100 

ua1Aa I vat.er pw;,p. It vae then J,OUNd into 25 x 11 x 0,5 ea plutio 

ttaya aod coYered rlth a plaatic aboot cover, cuo bolng taken to u-

olua all air wbbl••· Tho pl vna allowod to 11t tor 12 bouro. 

6Ul&'!!1S&ee of tbf Aeasi, OP4 §1r:0rotion1 •t tbo OI d or thl 12 hours, 

Ille plut1c cover abeet vu ro:.:ovod Dr.ii 11t II di11tanco or about 9 = f'ror1 

ON 1114 oC tti. 111, , unU'on:i 1nc111on1 vero aclo. .I.bout 0,07 cl or the

Mlwa ample vu appl1od to oach 111111110n, Throe p1ac11 or poly\benoUN
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olwota ouch n littlll laraur than tho 11,olo1on l/010 11t1.1.! to covc;r tho ir.cilliona w1<1 tltu •1nt1ro Gvl aurfoc;i covurod vi th II i,1oco or olttan r,olytnon,. (lhuwt to rruV\lnt ilVnJ orutlon. Tho eel IIIUI U 11n placod in n -rorttc :lJ)041 Lion in 0110 or tho buffur aontuinuro into 11hioh 100 r.i of tl'.o buft'or lud lxi•n PlllCGd. 1n 1lllOI, oo::p11rt 'uut. Th;;, bu.tfor in  tlAi outor co:put.,nt:or tho tll'Q con to1ne1'0 Vt.Jro conn110 Lod to thu innor onoo lllll! to Uio en:to oftho II tarcb gel by C01U11 ot r.u tor I opur �iola:.. The tor-..111&11 wro Cor.c c toJ to tho Pov.ir rook O.ll!I th., c:urr11nt pc.,c;oll throll6h fer 15 houri:.Slicir.g Qaj 3t.µni0£1 At tho ond or tho eop:iration tit:e, lho &vl Villif;llntl1 r11�ov11d frou thb tray, olioed and otelnod OD deeoribod obovo.

The totru oholuoterol content of thl: PDolcd oora or the '11Cforeoteroure or rota ru.:i on thu var1ou11 teot ru:d control dioto vu dcton..1no<1by tho cothod or Aboll ,u JIJ.,. (1952).

!t,:,tr,p$ o( 3i;ru."! lk,'ltl\pl 0,5 al Oe&plc.UI Of tb., to:,t IIIU'\Q VOro l.oc:J\U"C<l

into 25� t;iuo otoppurud cootrif'uco t\lboo, a.r,d 5 111 or alcoholic lX>B 

'l>Vro Ctl:locl to otiob tubQ. �o tu boa .,.,rt I topperQd, "Nil uhaken, nnd 1.1)

C'Ul-a t•d 1n 4 wotor b11th ot ,1°c for 55 oioutoo. llh1.1\ Uto •.mploe had 

coolud to rooo tcmpcraLIU'IJ, 10 ol or J)Qtrolou... ut.nor vuro llddod and 

'-liw 111111 111th tho contonLll or onch tubo. 5 ol of vator 1/QNI thun o,:,l,loJ 

filld Uio t\iohco ohulcun vlr.orow,ly for 1 clnuw • Thoao VON th�n oontri!\ic,)d 

S • , Aliquot4 or Uio 1,otroluu.:i othor ln:Nr
•t alov •r,ciud for 5 cinul1111, ...,. 
,. 1'8 trllllll(llrrod to II GDru,l dry bolllu. 'n1u ('Ot.l'O}Olltl 11t1Jor "IID
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oYaporatod by Placing thu bottlca in a vntor b•th ot oo0c Qlld blovinsa gontlo o tl"eac:. of 41.l' lnt th .,, o c • tho bottleo woro thon �loved to cool to rooi.. tecporoturi. and otopporod ,itb clean dry oorlca rundy forcolour dev�lop�ont vith tho Liobemc.nn _ Buoherd reaeont,Proture,tion of StnndBrd : Standnrds voro prepared for the inclu.oionin ooob series of deterc1nations. The atondarda vel'l. run alv� v1 tb tho t@at swplve, Duplicnto 5 cl aamplee of tho atan;le.rd choloetorol11olution and 0.3 cl or 33% KOH solution voro cixod in 25 cl f).naaotoppcred centrifuge tubf.s and incubated for 55 llillutoo at 37°c. 10 clpot�l11u:.. ether lllld 5 cl or voter voro odded and tno tubeo shaken
vigoro\18ly for l c.inuto. ..rter contriptHotion, 1.0, 2.0 and 3,0 01
o&:.pl11t1 or tbo petrolc:u.::i ether ,.o,yor woro coaeurotl out into 10-w.
volu:..otric rlnaka llJld ovoporat1.:d to drynooo to provide stondarda equivalentto 0.2, 0.4, and 0.6 cg of cholootorol.
�volopo,?nt of Colour: Tbo bottlo11 containins tho dry roaiduos Crou tho
llllllploa and tho atllllcLu,lo vero arrmt,-ccl in a viro b-:.akot oo th11t a sot
or GtandllJ'do oont ilninl.' 0.2, 0.4, llllll 0.6 cc ot choloatorol c0t1011 ot tbo
Ollll ot tho c.orios. A oloo.n "-PtY bottle v11&1 pli.cotl .it tbo bo£innill8 to

0 rocutvo tho blank. Thu aar.:ploo worol oot 1n a V!!tor bllth at 25 C. �
otop..vntch vaa atlU'tod, nnd 6 ..i of thu codified Lioboman& - 6urohard
Z-O�nt wru addod first to tile u..pty bottlo end at roBUlar iatorvala
tberoa!tc,r to tho otbor o ... plc.J. Tbo bottloo WON oorli:o:. .. a11 ... 11liak11n a.'111
r•turuud to tt.o bath. Thu optical do11s1 ty of uaoh Sn.:Jplo vc:i r1111d a«i.ioat
tbG blwik in an SF500 opvctropl10to:io«ir nt 620 n;u, :53 oinutuo aftor tho
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roai;en t vuo oddvd. 

ce,1culotion or Ro0u,1t�:

l'hu optical density oqu.ivalont to l ce of oholo11toro1 v1111oaloul :'I ted fr-o::., tho re adi nss of lho o t�dnrda:
o. D. or ntd
ug. Obol.ootorol in otd

-

s.

Thu avorago or 1111 ouoh valuos for �10 o tondlll"tl VAD uood for oalculati:Jetho total cholo11torol contoot ot thu toot OIWplos:
0. D. of Wlknown 

s X 10 ------· z 
vol of potrolou:.i

othor aliquot 

l,00 
vol. or oonc 
om:plo 

.. �lo:,.. 
toro1/ 
100 cl. 
IJOX'\t. B11t1.Dotioo waa curiod out in tripliooto for 0/lch llOI'U:l Ollllple ror ooohsroup or rate. 

<0. .iJt 1t1at1cn1 !+onJ.vq10 or Rca\llto:

l'ho rooul ta tor the bio1111oey v1 th ra to voro oooparod G ta tio tioall.y to oatabliah tho c11rr0run0c11 blitweon oo:roo MJ l>11tuoon for.:o of the dic,tstw, Uoin(_ tho otuc!ont'o t - teat (Dciloy, 1966). 'l'ho differoncoo bc:t-.eun tho .ea.ua voro conoidorod '11icnific0I1t' u· tho oorri. pondinG pro
bab111 ty valuoo, P, voro 10110 thnn or eqU4.l to 0.05 (or P� 0,05).
llhere the v&1uuo of p voro groator tbon 0.05 (P 7 0.05), the diltorenaoo botvei.n tbo C.Ollllll of such po.raootero wore rucard,.d 1111 ' not - 11ignit'1oant',UN
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-k ,U 
fUl!B.

11W --M-m--.--,;:�

11 d orib,i.t on Ja� 55.

tlon or the v 111111., d1 to vorv c 11 :tod

69 - 9� \..3.irl{r th roci J 1'11\l th tr.ditiO!JG} 000 inc thOdJJ <)f t)\o

ih d.lot:.i vcr Pl"OJur 1 J crib d n 

-'I ll!I in South ::i lcr:i Ii • rio. 1 II tho ff C O( tho � dico.l!-.ir:.c n tho nutritive q11J111t of th nu ditit:i l"lj,._ n
r t r,,. ----iixcd .:in:1 cookotl d.l. 11 wro Ml.l d far tho r--.1 � tricnt •(1) � trr.-un .tion or th

r '"""nl ... i<l 1\11.d • 

t'r . � 1 Ro}lroaont 1 \'O aa..1p.loo r t h rnit-.:ilx�, t.r i t.ionnl ly c tcJ

f tJ L •• J..C. (1960). 3\) llltroaon Cl)ntl.)nt of tho ,llota Y'UJ 

L t Jtj ldnhl - ll.:lrl:bar:1 prc:Jc !11.i unin tho u l !liu:J - di "II t:i n c.. t.:.l t 

r Fl ck ( 1970). ,h orGI, PN ou, c�nt 11t or th foo;l VlW c lci.1 L.:d 

tbo n1 tro on ollnt nt. 1no tJl'll c-.:irbol\rltrn o n It a

• r. 1 b:, dJ.ff r,-nc . ,l u.t lo, •ho Poro ntn J\ o or r,t, ruih .ind crulo

t.o1n r, oub r c t d rron 100.

• 

blo o oho1111 hi, Min tr� tr1onti:i J.n tba rli ta. II Cllr;iblo lo,u.,. •• -

-;-r • 1 ri-o toln u. 11 th di to ., r o o rvcc , b I In diat Dl 1111d D2 th.;. o 

I 
n, cli tl:, r t r Ut1n for 1h 0U10r 111 ta. 1h111 .i. ht bo duo

, 1 r ,U 1 U10 1olut,J 1 ro in.: r I.ho rhn11.klo \:hie}, 

'II r,1 i b r ""' b;,in.• 1, o rt .,r I J1,t.i th.o 
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D.L-T 
c:-::�-. '• p ,0 1:'"""'J>: "'TI it t:,t I.-.C7

t: ., l7.J9:.:.. 0.05 ' . . 13.3� � 0.31
D1 coo:mn 16.82 ::t. 0,32 ll.G .. .:.. 0.13 -

i.-.: 10.:; - O.t'J 
-

7.86 :!. 0.01 
D2 coo�-:n 9.01 � 0.0:, 6.71 :t. 0,07

) .. 6.92 � .33 0.76 + 0.02 ·-
- -

D3 coo� G .as :<.. o . .>4 5.67 - .05-
!Lt.'! u.s .. + 0 .07 - 9,C-0 . 0.11-

D4 coo:a:o ll.jO ± 0.10 6.56  :t. 0.31- --
., 

.... 13. ., ... - 0.2(3 19.51 - 0. 'j/

D5 ci..o=..!D 1.,. ,;9 + 0.5� 13. 20 :!:. 0.15

� .. 
lu o l ,.50 :!:. 0.00 10. }9 :!:. 0.13

D6 cooru:n 10.09 + - 0,14 10. 11 :?:. 0.12

CJ:7 .ilL (c:.s 11) 10.20 ± 0.10 11.00 + 0.40-
• 

-•3·1 -

GI:/ I 00 CH D:!? 
. 

t!A.; - :R

I 
-

i'Ol;J, ..Si: I 
,;.52 .. 0.09 .. 

4,34 .. 0.15 -
-

-:.90 - o.u-
,,.92 :!:. 0.13 

:;.06 + 0.12-
J,24 .:!:. 0.07 -- I 
4-95.:. O.OG
•.')8 :t. 0.1}

7. 35 • 0.30-
7.45 z 0.15 

5-74 ;:_ 0.02

5.61::. o.�

4.00 :t. 0.11 

-------
-

- . 

-

X, _.t C. :"l""Y!)-_.m 
-- -

·. 75 :!. l •• l

0.5 L,-.:,O _ --- ---
76., • a

79.--, 1. l 

81 .• 7 :!. 'I. D 

a:;.20 .:.. ... 1---
7.,.53 =. 2.10 

TI,15 

r;, • 'i'7 

5-b-
1,.n

7 · .l� 

7-\.86

� -
:i.01

:: }.�l 

,. -=.. • .J �---
+ l.03-
_ ,.21 

• 0.9()-

-

-- --
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o-,up u1 Dl, a11d lJl D2 :Sll:U.lnr los110:i ru.i;ht rooult l)•a.i th::l :iepru-ato

ooohll{; or. tre J.nyun Okpon dJ.ot oo de0r1.bod on pf'6c 90. In both Ol'ao11, �

tho oo0k1.nc end 11ashuit Jtator ""\11 u11�l,y cti110ardod. Lo:111011 of total -

fat11 vru•1ed botwo n .,-.,: lll dlct D6 _., J'2!' ...,.. .,.. in ea.oh of titl! ctiotu .D4 .&lid 

D5, Thcso 1011:10:i ouul.d bo otr1but.od to the opon-p.m cookinc ond to the _ 

h::.i;h rumperaturo rcnchod U1 tho cooku1g procc33o4• s11.liht inorcl\•o:i 

mire ob11erved Ul thf. \•oluo or total r.� lJl the cookud chc.t11 D2, DJ, 

.D4 and D.5, 

{b) Dotcrmootion oi' lll.ncrr.l., l.Jl tJ10 rar.-cuxad end oooltt!d dictta-- -----=-:=.==:.::..==-=. 

out u:JJ1C tho C1.Dorol solution prepared by th o dry ,ustu.n.:; i.:cthod of 

tl:o A,O .1, .C. ( 1960). CRlo1.11:1 rru:J doteraunod by the pcn:'.lllliJMAto 

htro.t1on rethod at ,h. .0 J, ,r.. (196o). Pho11phorll!I 111111 r11t1mt1tod 

apootrophotcr.ietr.1.cnlly ...:i ... phoapho-'.:lo],y?,,u,�o cnnplox by the CDthod of 

Ga:ior1. (l9Ji2). Iron trMi d.otorr.u.nod mth ot,e(- d1p.)T1d_yl by lho cutiod 

or Rnmao,� NJ,O· ,. d by tho J .. O .i' •• C. ( 1960}. i'lio dry mt,cr oontcnt of 

l:.'le chet11 1tc: obtninod by tho I.Xlthod of th.. ,O� .o. (1 io,)}. 

ll.011ultc: Tho r.::izv�ral 00,,t< nui or th!l wat .uu� .. ..i·11 silo 11 1n Table 9,
··-·-

Lo:1>011 of tho i:unc,'llln 1nvoot1 :.tau were leoot u1 d1otn D5 ,.nc, D6. 

Tu11 i:i bconu:,u the so twP dioi:a o 11.1.11,::lc cJl11ho11 M<l aa doao1 • .id en 

011 93 _ 94- t!toir prop:u· ti.on involved Cll.X111t1 all tho 0ondl.l:lo11t3 111

" n,,,110 P,oro ·111111'0 d1ot� Dl, I>?., DJ t..'111 D4,
w,O ei'.Qe 000 -1ns r •t. • "' " 

al() pc.rt of rtluoh • ... iuu.: ll,y oocl,:ed ooparutol.Y and tlien ntcn lf:lt.h

__ , d Tho tu,;ho11t 101111011 obao,-vcd for
\lie other cloo aopur t .l,y o.,__cc • 
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liI!l .• IJ..L CO:lPOSJ

Dl� 
DRY 1-1!.I':'ZR P .R 

(�) CAlciuo (::i 

?J"· 32.88 0.31 1220.10 + 2 -
-DI C,Oit. D 2{.(i() .68 1079.10 + 3 -

-
., 26.6G T 1.11 863 • .;9 -
... 

• -
-

il2 Q :.en 21. ,6 :!: 2.01 71,5.52 � 

:!!,. ,: ,5 .J.;, + o. 95 126. 5 :!:. 2:-

DJ �:::> 30,<!3+-0.�. ;15. 0 ± 4! -

::l.'' Jl.o5 _ o. ;,- 9-. ,., . 2 :!:. 9! 
;)� COOJ{;J) :?;.,,25 +- 0.2., 871. 2 .,. 26 - --

... ; :a.26 + 0.41 uo4. 0 + 25 - -

!15 coo-:m 3 ;.45 ::!:. 0. 33 1096. 0 ! 51 
• 

1>.[J • •, "l ::!:. 0. 71 55-43 z, 
·•

1)6 ewo 3 .71 ! 0.57 5:,.50 i 7,

I 
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r,t .. "'i' DRY MJ. i.'7 dl 
(�) 

ii)" 32.88 :!: 0.31 

DI C,\ ::._ J> 2•�. 60 + 0. 6e -

> • :6.6G .!:. 1.11 

Il2 OO(;A!:I) 21. 6 � 2.01-

• 
-� 15.l.4 ±. 0.95 

DJ (.'l"'tll(::D 30.23 ±. 0.;>,J

V Jl.85 -+ 0.22 ••• -

Iii �.:xnc.;n 25.25 !; 0.22
-

,S.26 o. -ll- • -· -

'5 ClO_ D 3 t. ,,5 0.3-
-

:14!! 4,;.91 ±. 0.71 

tS o...JK;:D 3,. 71 .:!. 0.57 

- 136 -

,'.!':.TI� q•
run , L c<>,!J>Om ,'101 <Jr 'i'n_

p � 100 
Colc1 � � (at;) 

1220.10 +- 21.l -

1079.101. 3!>.8 

· J63 • .;a • 1.11-

7 5-5 .. 
- o. '3 

326 • 5 ±. 21. 5 

315. 0 :!:. 45. 0

93, .• t: ±. 93. 0 

871. 2 .:::. 2 6. 6

uo.;. 0 ±. 25- 0 

1096. 0 + 51. 0 
-

55. 3 .!. .; • {l..,

5:,.50 ±. 7. 00

G?I 

•-n:t n ,.. :n cc n pr m 
---

!ll?T IL ,"!'W 
I'l ,on }'ho run ( '\!;)

2.;1 • .;o .:. 1.}0 
207.80 � 2.2 .. 

367. 20 ;t_ll. JO 
3-�6. � � 9.31 

101,. G ±.12. • ., 

173, 3 ;:.11. 5

j2l. ; �l2. 3 
280. 8 +i.;. ••

,143. 0 !$5. 5 

�35. 3 �::?{;. 6 

326. 9 :!;.22. 5

.;20. 9 .tl2 . 3

Iron (oe) 

15.3 ;  ;!:. 0.90 
l. 1.,; ±. 0.15

l';,.0 3  .!. 0.31 
'J. 33 .!:. 0. 10 

-

l:J.(;7 .!:. l.BJ 
16.57 . 2.15 -

7.50 + O . .!EI 
-

G.7!) .!. 0.:,0 

8.55 + 0.61. -

B . .;(' + O. :,0 -

0.67 ±. 0.63 
8.34 ±. 0.38 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



- 137 -

dlet:i Dl nnd D2 nere Prob11b�- duo to lel!Qhlllg or �a::o oolublo calt11
or the:se cu.norlll,a :ui .. o the cocr..inc wa.t::1• T!h1oh fin:, ucu!lll,y d.iaoarded. _(o) Deten:u.IU,t1on of Vit;w-u,ns .in the r.m -oixod r.nd ooakod d.iot11

-

Procedll!'O: In the reprc11cntnt1vo por:tions or tho w.et11, thl.wunc 

-

( n tMJ.n :a
1

) tros detcn:n.nod by tluochroce fluoreoconoe cethod of tho.,11:ioc1nt:ion or V.1tc::un Chcm:ita (1966), and r1boflnvl.lle, by tho 
nuoroc:ctno c.cthod or liod:ion end Hon-111 (1939). iJ.®lJl 1a:, estU'lllted:ipcctl'ophot<Dl tr1ca11_y by thc procedure or Welruc. • .ind P1eld ( 191+2).P)Tl.dOXlJ'.t•lU'l de�r:incd by tm chc:u.on.l 100thod or Bina�.!!:!, (1943),
nb;•,.n C by the dye - rcduot:1011 cethod o1' tho J,nsoo1nt1on or V1toc1n
Ch:::ui t:, (1966} &:rl vitt:::un : by tic Cnrr-Pr.1co ( 1938) cethod, 'Beto
o:irotc:ne wca onttr 1ted b.7 the ooloru;.; tno L".Cthod or BD.D:.u ( 1 "63 b),
!(Cloul te: The v11r10UD •;1 tnrni,e :li 011cd ·1a.ry1J1t i.leg;rcc :s or JJ.11t1 ,i.,bon

-

t-=rint ttlQ tra:d.l tionnl preplll'11b.an or ttii d.iot, (Seo 11ob1'l 10). The
llO=t atf'eo�d r.oro v1.t11Cn C :.n:1 the .B - v1�11. -
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Ft:a 100 CM 

uln' ... 
V1 t. J. (I. U, )

::i J •• 1�00 ! 125.l -

., 
,>..

• ::::c , 92955 • O z. 331 

Mi' 71650.0,. 231,l -

�om.o 'T 993.9 -

V 7l';o7 .0 • ,O.l-, • 

5!i6}. l .,. 1�.o -

I 3l:58S,8 � 121.; -

,. 2},;;,3, 2 :!. i:., 0 

1m,-o.o _115.,: 
1092 1.4 ""(.6. 7 

902}(1.1 !. 762.l 
75127. 0 !. .,,1. 0 
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'l' blo 10 

VI ,1ulI 13 lli 'iliJ! RA� ;,rx p .JIII COOJ.m !IIET3
D!lY Vt!IGS'r or DIE'r 

-. -
J3,-C3:o�no (I. trJ '11 t.c (cc) Vi t. Bl (i:,;) 
22110 ! lll. 3 ')l ,I j + 0.+l 1.35 + 0.11 - -

2J.i ,.o 281.6 l' .14 ,. 0.01 0,95 • 0,20 - - -

J<m.o + 131.6 8,09,. 0.01 0,39 • 0.01- - -

2483.l + 81. 5 - tr, co 0.27 ,- O.OJ -

3904,3 + 2)6. , - .::9.20 1- 1,17- 0,50 + - .w

'5'123,7 �5.1 17,53 .t 2,90 0,}5.., o.o.: t - -

5111.4 ,. 69. 3 15,73 + 0,052 0.68 -+ o. l-- -

•244. 7 ,. 83, 0- 5.12 ± 0.00 o.�5· 0.01-

;,,,523,5 ! uo.o ,., • 75!, 0,4, 2,35 !. 0.15 

�.5 + 222.2 12.50 + 2.02 1.:, .\I: 
-

0,19 • o. 1 
�.o 14.90 • 0.29 95S5.5 .!. -- • 17.5. • 1,02 O,lL _ ., 161.8 �.7 -

Vi Zi � ( }' 
l.ll ,. 0.10-

0.99,. 0.06 -

0.09 + 0.00-

o.ce. o.'.'Xl-

o ... � + - • 

0.18 • • l -
-

0.'.59. • • -

.n • -

0. •- • l I 
. ,, .

• l ' • •-
.1 - • l

Ike 

14. l • -

l . 
-

•-

• ,.-

j. -

6. , . -

• • 

--

• • -
• 

-

• 1 -

(.., J

• lj

• '

' . -

... 1 

• 

... 

• 

• 
.11 • -.=--· 

• • 
- • l• 

-

P- l ( •)

15. • 
- :n

ll . - •

-

I • . )

. - .-

l'. 

- -

• 

• 

• 

• 

• 
• 

• • 

• - •
-

- • 

- • 

-

• - •
.1 

• 

• 

-

-
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dl.ot�. 

f.-:� •. uE£!!: Tho total W1U.nC1 001.cl an1u,y013 of tt'IO ran-.m..xod 

t1·adl. tion!lll,;· oool:ud Wld control cb.cto wa:, oi,r.r.iod out by ttl8 r:od.l.fl.cd 

thod or ion-exolutnf;O OhrCDBtocrnphy or Spao'Clllt'.nn .oJ: &� (1956). 

H,ydrol,yol.o of the d1et11 for the 011t1mat1on ot' the omno ..01.uo, "XOOpt 

o:,,avl.llO and tryPtophBnO 1111:i ocu:·r1cd out na doaol'1bed by Sotu,n.:._ .2.3: o.l, 

(1953). 

CyotJ.no r 1a cst11:1atcd, no oyoto1c 1:101.d al'�or OXl.datl.an 1r1th pcrfon:.io 

001d and I\Ydl-ol,:,.:n.ti 111 t,h 6N. by tho proooduro of Sohra. et o.l. { 1954).
- -

TryPtophnno 11n:i ostwnl:ud 11peoti-ophotr-r.,.1triollll,y ut 540 r..111 by 

tho modifl.od cothod of !hllcr ( 1967), un>.nt, p-dlmotl\ylora1 nobons:Qldol\}'do. 

llt:i.ilt:i: I'ho totnl nru.no nowa of tho toot nnd control cb.ot:i are ,ha.,n ·-....-;,::; 
-

lZl '.l'.nbl1. 11. Ly:11.nC tlO!I the moot uffootad by tho d.lfforont ooolung 

procoa110:1 of tho diffuront di •ta. Lo,aca of tfua llllll.no no1d woro lu&11est 

(67,; c.nd �' ro:ipcoti.vol,y) in d.l.ota D6 ..nd D}. Tho h1.nht·11t lo:ia of about 

r,;r. ">I' r::oth1.01Uno 'Iv� ob�orvod .LI' the oooke1l dl.et, Dl. Ou::1'erhout .2!

..::\, (lll.59) 1·oportcd 5� and 67,' lo,0011 of 00thJ.orun0 .md wotlu.oru.ne +

oyob.no rc:ipoct1vol,y nrtor llto.tl.ng tunny - f.1.:,h meal. 
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- 1:1 -
2, o,,t.. rr:!nn.ti n of Prol,.1n c,ilort ., I', re ,nt;n r • of t hl'l 

nd II �_.l!ol1r iblor 1:-:u ,} oook ·l :nd oon t.crol ,u, . t11•!'roe <luro I Ti10 IJrDtJJ on,ir '" .,f th " 1 d di., . r o o to 1·10 d t-OnnnuJ b)· tho cothoJ Of Ji1. lr r 1.nd Pnyno (1959), !'ho cot.bollznblo om r,a (in Kc�lo/or dry diot) .ind U10 protein cnlor.1on i10rc1.11t voro C/llcu..l tod u11tn,;tho 111oaod11ro or Idu:ioglc, (1970) doocJ'lbod on poe90 126 _ 127�. Ronul t11: Tnblo 12 oho\/o tho PCula,., lllld tho r, t ;bolia:abl(J oner£;, v-.iluoo oz·!Ito toot and o ntrol di, to. Tho PC1l� or 6.28 obtrlint!d for d1ot D:,bJ,ad on C.111:JllV.'l nnd tiah l., clooo to tho vnluo or 6. l ObWnod by!lill •r ond P11yuo ( 1961 b)  for o G�biM diet bnaod nl:io on ona.1nv:i llll1 fioh. 'l'ho uono 1/0rl:oro Obt.:.inud PC,111% valuoo of 12.5 and 1,1,0,l"CtpOcti voly, for 0000 :liaorion dio to b41od on oorRhu.,, IJUloon 11nd
fi�; nntl on, orghW'I, fi:ili nnd r1lk, Tho I'C!ll� ruid c tabolic:iblo
� or,:.;· v • .luoo .,f thu control diet 111;r� the no,ino of nu oop.: rat.>
onti11:it:1onn. Th� 1JCtnbuliruiblo •n rtlY of tho t<.>llt dioto ,·::rtcd
bct!f�cn J,90 nnd 5,05,

J. P. ,, r !ln t1on f tho !Jff et of FocJin • 'i'ho R'lll--llixod
,nd .hl '.:'r d i  tion'llly Cooked pio t.'I i'O R t:,,

fl'o�liuN: ,ho vcllllins n-1lo Md fu"Ullc a.ll!1no rnt iJf Uw t/i 1tor-

l!miJJ frou our Olf7l colon;y u ri> aclootGd llnd grOUJJ,_.� ao doocr.1b1 d on
kleltn 120 - 121, Food nnd 11:l tor ror II t.1. vvn ° u •· d li'·i tut ilio oni,wlo
,r ::'od on tho to::� or)! c ,n�.rul dio .o tor 'nyo.lo I il!o Cirot 3 d.'l)'O of 
'· Ieodinc Lr1nl 'II ro rc�rd d ao •ho ccli • ti :o Uon pcr.1od durins

1-:n no colloctton of fuoco1 110:i r.'I O ll1l d d no I'l)JOnl ot food c0ni,tt1ption 

f tho l ot 7 dll,Y� on: l ke11t, Oba rv.:ition:, 1101:'1. o.-1do or 
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DI 

D2 

D3 

D: 

D6 

DIC'!' 

Rt.\/ 

COO!Cl1J 

RA'i 

COOKED 

iL\\i 

COOKED 

Rf.!/ 

COOKED 

RA'./ 

COO!J'.D 

Ml: 

COOKED 

COil.ii!OL 

l'l'otoin Cilui-i 
Of 11,,1(-q!_Y.,id 

I

, 111d lint, boll� ,blo En.�
c�ll!:od 11n&_ _!:_ontro1 pil't".

• ,b llr:nbla Enerc;:,·
(Konl/gi:i)

I'i-Otcill Cru.� 

•1. Git 15.e, 

,1. 39 15.JJ

4,76 10.6,) 

4,97 '). er, 

3,99 6,75 

-�-J8 6.28 

4,00 ll,62 

3,9" 11,SU 

,71 11.53 

l • ()', 13.51 

).86 ,.-,6 

$.05 9.96 

.. r, 9.116• 

to ot• 1 c:! ti OD.I,• Kean or oix coin r" · 

-
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(ii) L'o11{ht • in/lo II du.-1.r.c the r udJ.re P.:riud.
diffon;,nc,. botvoon

iitiu u tbo 
tho i:u tl. l oo tbo f.l.n.1 1 ,ri1� to oreh rat. 

(iii) rnoo o roi."O oollc,otcd ovo1: 2,: hauro, dricll l!.11:1 otorud,(iv) Tl10 ni troiron oonton t or tho diot3 11n11 ,toton rinod ond
ni troeo11 intoko of tbo nllil:lnlo c:ilcu.l4 t.od fl'Ot'I the toOd
conn110ption d o  to.

( v) .t'nocnl ni trocon •n3 deton:u. d in tho dried pool d !'.lcooa
for onch r.Jt ot tho end or tbo oxpcricont. 

Froa thooo ob110nr&t1 on:,, tbo offoot of coolcins on tho ,.u tri t:i Ol\'l.l

vuluo of tllo po111l(lnt dioto 1t01·0 'l1:1�o�sod uoin{: tbu roll<>uinr, pa.rru::otor3: 

(n) Protoin cff.iciono;, rotio (rwt),

(b) lint Protain 11., Uo (!IPR),

(c) � tn10 disaotibil .. t>- of di tury nitro;;on (T,D.)

(d) Biolo�col valuo (D.V.)

(t1) !lot Protain 1/t:i.lii::_.tion (r.PII)

(f) lfot diot·rr-; prutoin Colorioa P0.'Ctlllt (!IDpC.,ld), ond

(e) )oi�t 1'!lin/lo a bv too a.niu.tlo. 'j"l•oon p,:ir:U:l·tor:i bovo

clrood:, boon defined on �g !J 125 - 127

-......1 14 �s tically uain tho 31.\ldont' o t -Tho rouul t-: voro 00::1 ..... WY 11 

d 1,n ditforonocs botv.:ion t(ist for ocx <11.f!oronoon on oooltud otio to, an 

the. 1"11,,..c:.ixod nnd cookod <lio .... -· oul to 1;oro 11loo l 1' t . j' .. "' .n 

• P.-.rod 111 tb tho110 to1· '1 c.i:ii 11 {r for no11) di t fod o t 10, protoln

ic. ta littol'tl:lto i•nta. i"ho varioua J 701 1n no oth r111ao conplotu d ' 

• 
• 

•
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r<111ult11 nro nhovn in  inbloo 13 _ 36•

B•;p1lt,i: fubl,:,o 13 - 20 'Jhoi, tho v•r•-.. 0,,_ i .. =..,. . .., n ro.,pollllcs Of tho c.110 � li tt�mnto ra�lo ro to to tho ditfo:runt trodi tl.Oll.Q.\ly oookod Pll'l'l.lllt dio tc. On dio t D3 tho fuo.ilo ra •,, conaw:od :il.,Jn.ificnntly i;r,, t ,r ni troeon( 1'nblo 13) nnd throvo be tt, r (•rablo 20) thon the n: 103• .l'bo higheot body voi(i'.ht t:nino Md Pim vnluoo :or,> oboorv�'d in both soxoo 'fhon fod ond.iot Dl. i'.110 oicht ho a tlrib1.;tc<1 to tJ10 lri�r c�do Ptotoin contt-nt('fublc ll) of thio diot than of thG othoro. !.11 tho onioala on diot D6 loot wight durill8 tho oxpori1:1ontal Jl(:rlod, i'hio D.ight bo o.rpl41nadin tcri.u, or tbo v�l'Y 1011 IIFU (�blo 17) v..lluo of thio divt. 1ldu
llb3otv-.tion ,,cruld oupport tho provioU;J fiminr,s c,t Dender (1956) t�t
noi;_,t:ivo PEil vnluoa urc WlUlllly Olitninod 11hon lll'U .1o about or lo11s than
,,o;,;. In nll c.iooa, hOlr�vor, tho tvo oo;i:oo did not olvayo oh0\4' tho 8.-u:IO 

diftorcncco bch10ou dio1;.o. S1oiln1• rcaullo 110� obto.iu� by H<>rrioon 

and Ca:ipboll (1960 n) vitb Cl'llo and foll.'llo r11to f'od rosP)ctivoly on 

dirrcron t lu..,el3 of the :iom ond or diffcrnot [ll'Oto1.nn,

Effnot o,: • • n111i tioivu. ui ... , _, coA':i- on tlic. Utlli1:11tion of � 
To:,t Diot,"I: 

'?:lblt.!0 21 - 28 show ":ho l"t!IJPOllSOO u ........ ., r tho VO""',"· lJ. tt, rm to rnt:, ( ton

In l ) to tho r'l;:-lli;;cud Md cookod eh C.'U!o' 5 o:110:, ..ind 5 for::.,. os 

k4CO.nt di.-t3 • i7io onicclo on ro1 --.i:t11d O :, di D2 .im D5 COllJJWlCd rioro 

( l'nblll 213) 'ho lovcotnitroeor (F<0.001) th:in thC1Jo on tho cookocl diotJ I UN
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nitrOt;\I\ in�,i ,�a obl)orvlid 111 mt;-cw:�c1 and ooakod tli1. DJ, Thu r11t� tll all thu COa.'tOll dicta OlCCQJlt diut Dl hnr\ hli;hor Pt.., VIUIIO!I (. blo 25) • Tho llli€ht.ly hiehor Pr;R v, luo llith tho Nii-Wed dlotDl coula bo duo to 11:inil r :.l�htly �·her bioloi;iClll v·,luo ('kbloZJ) for thi.11 fore oi' tha diot, lkndor ( 1956), block e.nJ. Mi tcnoll
{1,9:.6 - 47) u11d licnry � �. ( }31, 7) rr,Portui h1c:;h 001Tulation
bvtiroc.n ?..:PO IUld PER i'or r: t0 011 dii'l'erant proto.lna.

Ceokins in all oeao, itlprovod tht. cout'i'ioiont 01' truo clig.::tibil'lty
c::nsiderJ.bly (Tablo 24), SXcopi in diota Dl ond DJ cooldn& i:lllO 11:;provlld.
tbt, biolosieJl v,luo al' tJ10 diot.11 ('l'a.bl, 23). Hieber N>pCais;.., vulu.is
�re o�inod ror oll tho oookcd diot, oxc11pt diot i>l (lo.blo 21).
?I:,.; sl�tl:, higher l.!lpC111.s% vnluo for r-.;;-i.ixoi diot Dl CQJld bo
• ttr-ibutod to tho alidhtly bi«bor P C:,.l� (T hlu 12) Md !QIU v11l:1e,
� thu tore ar tho d1ot.

Cc,�ruat. of tJia tact and control diota 1111 llho TI in '! blos 

29 - JG 1r.41e·ted butttr utilu1tion or t,h'l cont.ral did� tlnn oithlll'

:to r-. -::.1.xt:id aookod t.011t diotc in nli:i:)at oll tha e>:1101.
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Dlm' 

N:lo 

u1 

i'l!::.:ile 

l'�e 

?twh 

l'.41.e 

!l3 

l'e:.r.le 

hle 

r.:.; 

t't�le 

:.::lo 

� 

. _lo 

JI� 

r,; I 

-• ,10

- � -

'i'nblo l'5 

o Tur!non of tho Iii r<1 l'n Inbikn 1r.- 0 
1-1-ile 'llld Pe�"lo R£1tn op thn cooJ: <1 ptot,

!l l!l A!}; 
S t.wlilard (!i11 n or 5 .rnta) D \'iotion I t I 

,.07 0.339 

0,47 
:,.20 0.5.-2 

' 0.983 .11 

1.82 
0.685 0.347 

0.617 0.076 

4.22 
.er o. 003

1.}Cl 0,396 
o.�

l.519 0.2 9 

1.5,a v. "9"

1.65 
1.023 0,757 

l.141 J.107
1.11 

l.007 I 0.196 

Lcvol ot
SianifiC4Jloo 

p > O.()lj 

( o• '1 n��!l:QJ!t)

P> .05

(·rot 111,rnific�t)

P (0.01 

(ai'?lliriCllJlt) 

P > 0.05 

( -• ,J mi:fic::n�) 
-

f > O.<>., 

( ot Si 1f1o-int
-·

r > 0.05 

( ,ot l r :in )
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Dil:-1' 

>hlo 

ill 

Pc�e 

1ble 

D2 

Fll�l.o 

&le 
D} 

J'tt::3]e 

l'..uct 
1)4 

Pa:::;ile 

Jble 

!1j 

• -e.:..'Uc

t�l• 

:)6 

ftlllllo 

- 147 -

'i':tblo M. 

C0::"1mr-1rio11 or tho Protein nrricu.0110'\' iu .  ti.o in tho lb.l0 � FP1'1.'l.lo !IP tn on Coo'·r>d lb.I!!,

m Sl ndcrd t t'{Mean tar 5 r.ts) l>;,vioti.on 

2.190 0.091 

I I
0.50 

2.132 0.244 

1.m o. )96

2.03 
1.347 0.688 

1 •• �3 0,179 

1.56G 0.288 
1.07 

l.453 0.341 

1.'°2 0.2;,, 
1.05 

1.62 0.181 

J.77 

0.7� o.�n

-0.195 0.250 

1.15 

-0.439 ).40'; 

Lovel of 

SignifiCMCG 

P ). 0.05 

(!lot allmitic...,nt 
.

r > o.os 

(rot nignij'ic::int) -
P > 0,05 

(no nJ.,,,.. t ie.an t)

P > 0.05 

(110� 1- .,..�t) 

P( .01 

(mun111c.r.nt) 

p > 0.0';

(, ot IJ1(.11f10.lllt) 
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Dl-l' 

Ihle 

DI 

�lo 

•aio

Il2 

ill-� 

Halt, 
r,3 

Fcll.llo 

l'�lc 
!I< 

i'elsiilo 

lb� 

� 

rc::aio 

�lo 

i.E 

� 
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1 blo 12 
.co::i 'ltlJ·iocn or the! :.iolo ... �·-;. " ·  luo ( ) - •· B. • ot too

"' V 

�tmldllrd ( in for 5 r ) Lnol ot
i><:JVU!.b.on I tt 3J.r.nir 1 cnnce 

58,17 
3.180 

P) 0.05

0.84 
55.99 �-660 (not nign.LficD.Dt) 
10.12 0.32, P > 0.05 

l,71 

( r.ot '11 '!11.ficant) 
74,26 - --

(. -6l"7! 

73,32 � ,55< P > 0.05 

l.84
(no• -tl-ur,1cont) =a. I 4,050 

5l,2j l.69() P) 0.05
.45 

51,76 2,050 (not a.1Cllit.loant) 

66.J4 l.811 p < 0.001 

5,74 

60.18 1.%1 (nlc:iitior.nt) 

50,56 3,530 P >0,05 

0.19 
{not oi. "litic:wt) 5.201 50,0l 
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DI:'i' 

T.,ye 

!)t 

re nlo 

JI.al.a 

t2 

�l,·

lbl" 
DJ 

ri::-!ll e 

r�. 

i"c::;ila 

� 

:, 

- , • --0

rlll:le 

l.6 

:::uo 
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, blo 16

l; l\1ri on of th l" ·  ,. • , o •u1?£-nl11 l:' 0: th, .:ooJ n•l DiotI or thn lc•,lo nncf F'o11111Io R I ta

lIDp Calo r; Stniid11rd (�'.OClll tor 5 rnt3 I tt

Do vi:i l:i on 

7,72 0,,171 

I' 1.06 
'7. TI 0.591 

s.25 0.090 

1,29 

4.07 0.201 

3.97 O.lBO 

4,24 

3.51 \/.161 

5.37 J, 151 

0.60 

5.22 0.191 

7.79 0.260 

5.10 

6.82 0.290 

3.J4 0.22() 
0. 71 

3.23 • 7...,

U1V01 of 
Signific.lnco 

P > O.()lj 

(not si�fi=t) 

p > o. )5

(not oigni!icMt) 

P < o. ,1

( oilf01.fic J.D t) 

P > 0.05 

(not oir.n1fiaLDt )

P ( o. 01 

( 111 t;nif i CAJ\ t) 

p > 0,()lj 

(not oi".T\l!lcant) 
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1)1£1' 

11.alo 

Dt 

Pot:.:ilo 

Jttlo 

Po�.: 

P!alo 

D} 
i'l!:.-tlo 

r.:i.10 

1:4 
'Pc.ale 

l lo

r,s 

Pa:.-:lo 

Jl41A1 

D6 

Fa::nlo 

- l.50 -

C�t:.,'l"io:>n of 
-:-
tho !lttt Frotoin Ul:iU "ltion or l111,

QOOkotl Dillt in tho •Li1., nnd F-om,lo Rnt:.

NPU 3tnndll'd 
(Ileen for 5 rats) I t I Dcvi,1 tion 

50,:,6 3,040 

1.06

48.05 3,820 

57,81 1.001 

2.00 
56,05 1.610

63,19 2,920 

4,2' 

55,85 2.551 

46.95 1,330 
0.6" 

ll> .82 1.6:,0 

57.GJ 1.910 
6.61 

'"· �, 1.510 

,U.bl:) 2,700 
o. 71

40.�o :,.J9l 

L,vol 0t 
.,. -'fi e'!nce 

P > 0.05 

( not 'Ii -:1 lfiCllJ\t)

P > 0.05 

(not oignific: nt) 

t < 0.01 

(a1,::nifiCllllt) 

P) 0.05

c�ot ,1gnific!Ult} 

P<0.001 

( oir,n.U' 1 C/1.ll t) 

P >0.05 

(not :,imufic:1nt) 
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-.. 
. :i. 

'3t..n.i..z,1 It' l,;.vvJ �! 
• 

( n r - 5 t ) V1 tic,:i tie 

I '0 .61 �.,co F > O.OI; 
o . .:.a• I ... 90 ...,20 (r.ot l � 

---
81.77 1.9}0 P( 0.002 

4-�9

:cnt) 
75. ' 2.291 (41.:nt 

66.29 2.500 P< .os 
2.84 

'e I l.. f.:"7 2. }() (oi t 

_ _. 1.210 I' >O, 0'j 

0.24 

• 1.0}1> ( t 

I 1.971 I' < • 86. 

,. ,,, 

I ,.:.tt 1.111 

I 

I 
l • , :> • 

• 
• 

1. •
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lhlo nnd 

-D-IE:i'--,-;:�;::u;i!Jh;;;��t;--c;::c.:::::t:;-
o/l
:;;-:o::ll!l::�:eo=-1-S_trui_:iaJ._d--,---.----------

(t:e UI for 5 r:it:, .Dcvi I tion 
't• L,vol ot

'lil.'Uific.l.ltCo 

r.:110 

;;, I 
fe:::ile 

lblo 

ll2 

I 
I F--...le j 

:ii. I 

ic.tle ' 

lo 

40.66 

43.20 

l.2.70 

9.cn 

5,46 

1.10 

1,.62 

13,36 

15.67 

10.95 

-l,14

-2.44

5.990 

4,760 

1.410 

1.190

1.651 

1.151 

1,. n1 

2.430 

3.510 

1.6�0

2.400 

o. 74

3,67 

2,55 

0.19

2.34 

1.00

(not ,1 ,niri�nt) 

P<0,01 

( si tin tt1 c.:.n t)

F >0.05 

( n 1 :1fic.mt) 

(oir,niCic..nL) 

P)0.05 

(oot ol 1.fic :.ni) 
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IIDPCAUJ 
(' :in tcrr 10 r1Lo) Stc.ndcnt It I L Y'Ol ot Davi t:1011

s.t -ni N c:i llC

u 7,91 
o.�50

P > 0,05 1 
0,76 1.12 

0,560 (n'lt 41 --rut'1 t)
V 4. 64 0.:,31 P < 0.001 

4,65 
5,17 0.135 (01 ::n1tic::nt) 

� 
"j, 7J 0.219 

0.00 
r > o.os 

3, 74 0.:?&a (not 111enl!i=t) 
' 

4,4G 0,275 P < 0.001 
� 

8.�

5,39 0, 17� (lli 11 �nU'i mt) 
-

5.25 O.G02 P <. 0.001 

0,01 

7,,0 0.515 ( llijihly n1 n.l.fi o;..n t) 

:,.oo o. 206 l' < 0,02 

:?,82 

3,29 0./51 (ai ,Jt.i Jlt) UN
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lnblo 2s, 

Co:JPB.1•ioon or tru: lie t Pro i u..au · • n .,. Z'l t1on or tho .Cook,-d :LDd :i 11: !:ixod f'Or tho Mt!!

uro 
St.:indCU"d 

(1.oQh for 10 ratr)
I t I

I> V1 tion

49.92 
J,480 

0.45 
49.21 3,611 

4•1.88 3.;>00

10.78 

56.93 l,493 

5•1, 90 3,256 

2.55 
59,52 \ • 5'--, 

38.41 2,367 

9,14 

.J6. 52 1.J1a

45.55 5,217 

4,02 

54,04 .5. 8'.J!, 

"}4.77 2,386 

5.14 

41.l� ,., .... 

Level Of 
Si c,'T1i.t'i canoe 

-

P)0.05

(not :iirn1t1c .nt)

P<0.1.'0l 

(llichly Ji -,ul'ic IJl t)

P<.0,02 

(nie:nific:.nt) 

P<0,001 

(r:1 J_y Ji '1J1N C m t} 

r(o.001 

(uir.nit'lcant) 

F<0,001 

(ai ::ut'io::nt) 
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-

co-: ,on 'If 

: .,.., < • . __ .. • - ' ....... • • .Ll&I 

il:' Bl.olo� c 11 VnLo :. , • ..,_ tho�OOkcd D1 t _c__ 0 for tho nn t2

� . v.
St1nd U'd t t• Lovol or nr:i=-

( loan to:: 10 rnto) J>. 1 ... t:lon Sisniti�e 

?J.V 65,06 4.751 P<0,001 
�l 

3,98 

o.-..on 57.00 •i,248 (oierdticant) 

at·· 
65.Jl 2.21 P< • 01 

!12 4.12

COOED> 72. 9 3.500 ( Bi i;n11'ic.'Ul t) 

�11 15,'Tl 5.882 P<O.()lj 
l)J 2.22 

0001J:l) 70.81 4.99'3 ( oi 61111'1 = t) 

1!4·· 1,G.:,3 ,.na r <O. X>l 

"• 
... ., • 2() 

:oo;;o 51.50 l.898 (iu -n.Lrionnt) 

R4' 59.53 4.696
p > 0.(15 

D5 1,95 

....... :J]D 6}.68 )• 47G
( r.ot tl -nlt1 t)

• 
-

iJ. I 48,42 3,:,92 
p )tJ.O'j 

� 
I 1.06 

( t \ t 
. � 52, ' 

,. 12 

I,. 
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�. D. 
• 

� t r r ) 

76.80 

• 

7 • .. 

7 ... 

• 

• 

s 

• 

" 

1 • 

- I
• 

- 157 �

• •

, .178 

2.,:s9 

,.r,z 

}.599 

-�

,.,1 

• 57

1. 

• 

• 

• 

I t I 

r(O. JOl 
9.36 

( l ) 

P< ,001 

7,26 

(11 

P<O. l 

e.30

( 

P< 1 

,7 

( ) 
-

<. • 
7, l5 

•
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lilt'? 

P.lV 

DI 

Cl.'OIED 

.!!V 

crom, 

u 

COOII:D 

P.A' 

... 

�i?D 

IIL. 
• "J 

ztD 

P..\ I 

tE 

e 2D 
-

- 150 -

2° P:irl,1on Of tl\fJ Pro t:Qi n r.rt'tol, noy n,, t1o (Jli?J)�-r tho • :il:.':!" � d IIJ&.. Oo�tt D1f'ltJI i_n thrt ,1 I

(t 
P. f:. n. Stondnrd an for 10 rlt11) D, vi11 t1oo I t I 

2.30 0,6}} 

0.57 
2.16 0.187 

1.:,9 0,276 

2,97 
l.O:, .lt.} 

0.81 0.:,:,5 
" 

:,.69 
1.48 0,239 

0,73 0,425 

2,72 
1,40 o. $5(,

-

1.:,0 0.300 

O,ll 

l,Yl 0,2941 

-0.12 0.280 

2.,1 

-0.,2 0.266 

w.,ol ot 
Sit;uU'i� 

P)0,0';

(riot oiD11!ic:.11t) 

P <0,02 

( a1 !r-lii i CM t) 

'."<O, l 

( a1 cnif 1 C.'\11 t)

P( J,05 

(o1en,i1'1o:int) 

p >0.0'; 

(not n1cnu'1�1t) 

P(O. 5 

(ai1-nii • ....n t 
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""&'? ·- f 

i!J. .. 

C001r£i> 

itlJ: 

'XOI. 'j} 

il'/ 
:-; 

rxt: 

w 

• 
... 

� 

CL 
•• 
-? 

�IC 

• 
4, 

·�

-

-
'Xf.,,.c., 
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oau:ir1non of tM 11nt rrotn1n q ,tio. !IPR or thriR'l t:, on !uur-tsJ..xod :uid Cooi..'1'.ld Dio �

. P. R. Standnrd I tl 
Dovintion 

(l:c n '"r 10 mto) 

2.75 .230 

0.62 
2,7 0.105 

2, 75 0.-100 

4,22 
j, . l 0.167 

3.19 0,362 
},14 

' 

3. 61 0.244

2.26 0,117 

8.67 

2.68 0.100 

2:n o.m 

5,19 

J.43 
0.291 

0.9� 
• 2 '7

,.11 

1.53 
0.129

UlV<,l Of

Signi!icnnoo 

P> .J.05

(not st �l"'J; •• �) 
-

I <0. '01 

( �enitic:,.nt) 

P<0.01 

( oi l_ln.11 J.c..n t) 

p <0, 11 

. 

(ai(!Jl.trioont) 

p �0.001 

( o1 tm1 fi c:.11 t)

I < o. )();'.!

(oi. l le t )

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



DIE'? 

lll 

COOI:!l 

E.lV 

� 

C007J.J) 

UY 

I' 

oooro 

ii.II 
L4 

OOCI:l) 

il.1 

,; 

� 

� 

� 

C 4C 

- llio -

Trthlo ?7. 

Coo'D!!rinon of tho ·,eiPht G1U.n/toon bv tho Rnt,.on FI "'"IU:nid 'lnd Cook >d. Diotn
I+ • + an 

ileisht GAIN/!.Oss
(1 � for 10 :r�ta)

36.l.2

41.93 

l. .98

10.62 

,.20 

1.22 

!j.83 

12. 99

17.11 

12.99 

-5.16

-1.79

• 

Stand�d I tt 
Dovictj.on 

J.553

2.79 
5.555 

i. 125

2,93 

2.315 

2,19J 

J.00

2.060 

3.902

J,13 
6. ,: 16

5.lJ5

1.64 
6.cxn

1.m

},69 

2,15!'.i 

Lovol or 
Sicru-ficanco 

P< .02 
(o1er .1.r.:.c..U1t) 

p < 0.01 

(. e.1 sni.ti = t) 

p < .01 

( ai r,nl "i C .1ll

. < o. 11 

(111un111c. 1t) 
• 

p > 0,05 

{not oil!IUt'ic.int) 

p <0.002 

(!11m1!1c 'I ) UN
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-

• • • lnt.:iko

(I{ \n tur 10

2.77 
• 

.1:5 

P.i. l, 73 
-.c 

�I!:D 0,83 

0.79 
:3 

0,72 

ll.V 1,19 
• 
-

1. ,,1
• 

2.00 

• 
1.52 

1,18 

1.(1( 

--

) 

-
1 -

-

9 n4nrd 

DJ\"1 tlon 
-

o. i 1

0,<57 

0.:,45 

0,'l!JO 

0,19, 

O.l�

0.190 

o.,67 
--

0. 072

0.?.09 

0.10, 

0.21, 

I t I kl- l ')f

f J. 
--

p > o •

1.92 (no u l ) 

--
-

G.20 P < 0.001 

(m.cnil'ic:,.nt) 

0.91 
P > 0.05 

(not cdc":atic::.nt) 

r > 0.05 

1.68 

(not l'i m1ti.:;mt) 

8.00 P <;: o. "01 

( ui(llli � i c:.n � ) 
-

P > 0,05 

1.18 

{not 1 'llillc:int) 
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_L.JD 
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�blo § 

C0::IP}t-ioon or tho !litro�n Int:tJlce or tho ,l11lq2n tho 'l'oo t nnd Con rol Diot0 
-

:: In�o 
(i"-c:m for 10 rnto)

Stnndnrd 
Doviat1on 

o. ''17

I t I Lovol ot

Di ,;ni f1 Cl'UlCe

• .., .L 

3.13 

1.68 

2.77 

l.Cia

P ( ,lOl 

---

• .....
.... -�i

t 

• 8.80 .Ii . n _fir. lll..il
0. �l 7. 23 I- < 0. )()l
.257 (Hig1111 . _ -rtc:nt)

0.72 0.132 
1.53 0.224

0.79 0.19} 
1. 0.2 

1.41 0.'}67 

0.,611.

1.19 0.190 

l O 261 

9.53 

1.19 

2.s,

5,69 

l < o. X>l

h 1,..! ... \ - -:!:.l...-

1 <. 0.02

fJ. _,: 

-;�J ___ �
l

�-;
52

�--+�
0
�·

2
�09

;--
--t-:'·�

4
_:
5

_t,i�ni!£!!!����-� !, 1 O.Jr: 

F<:0.001 

P(,0,01 

2. 09

_.f

0

!.:.·� 

07

,.��L--/·..:.1�6�· o.�-i�< u hlv , ( 1 4 I )
o,�:.id 

Jl)O 
-�-3:..4-__ ..]ll.:,;. '2-:s'--__ , 

en o.21�

1 r 
1. 

O CJ8

L 

l l-1 0 t16 
I ) • CJ5 

o. w,

(1 t 1 lfi ]JI\) 1 • l/J 
O '-"' 

l. L1 O.llG ' "' 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



DIL'? . 

coom 

o:;�L 
II ilV

o..,..;rROL 
,, 

!))airU) 

"' .i.01 

ill 

eo__;_;r:t,L 

mlt!:D 

JS �.� 

u·,

:'I! -�L 

00::W, 

�L 

tu 

"-=-L 

Ol:Z!:D 
15�-0L 

,., 

... 
��L 

�-'il:n
?i6 ::31 _  �,L

.... � 

.. 

- 16} -

'i'nble lQ 

Cot:rt ri�on of the Uoit"f, t l!r.in/to.,n in the Rn ta on 
To'l. nnd Control Diet"

Wo:i.gbt Cain/Loos s lo.ndlll'd 
I tl Lo'Nl ot

(Hean or 10 rnto) Dovintion 

.316111 f'iC41lco 
41.93 5-555

-

P <0.001 2_2. 4\ll
�.L )� •• Jl 1 ftj ,-..1 f"'I r•.ntl 36.12 3. ;.,5"., 

P <0.01 29. ,;-3 5,631 3.10 
_( Ol rT.Lf',.£ .ntj 

2.}15 
P<0,..01 

10,62
cs.31 

22,64 .6 9 
_(lli..,-hl, ,u. �!i'lnt) 

P<. 0 .001 14,98 4,025 

:,,869 �.34 ( aisni1 .le..;:�) :>2.61 

7.22 2,060 10.82 P<0,001 
j{_/,32 4 !..22'- JR111n:v A .ij'i.· ,ntl 

-1.20 2.1;13 P(O. l

.LJ.-32 
:L,92?

17,25 _(Rl_ .. i,l·: .·1 N..£ .ntj 
, • ·J.6 I <0, 01 12.99 

7,-,0 
�l . .• , le..'.l.n tl 

-31,lB -�

P<O,()Jl ., Ill:, !i,63 .,,; . �· ...
11,75 J.W di 1, e::n1 r;,e ,,,tl .6 . o,ljlj�.18 -

P'0.002 6.007 
3.6J 

k.i1�i �_l!t)
12.99 

•• ) • 7'""1 --,1.18 
5,135 l' >0,05 17 .11 2.02 

(nJt a1u-.1ticant) ,. 7542 1,lB 

P(0.001 
\ 

2.155 19,72 
{1!1 .lI a!, :11(& • .nil. 

-1.79
�-7}2_ 

P(.O,Ct.ll !2_.91 
1.977 

j.51
(l� t�l3 J� "'\l.!1 ::::''-S,16

2.1,2 19.91 
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..,_ ______ ------·--·----------
! • L, n. 

( ' 10 to) 

-· --.,. _ .. _ ,  ___ _ - --- .... 

St-Ondnrd 't' LoT 1 or
--t--------- Doi i ttan :J1ar11t ionneo 

-+·----��---------..... 

' ..
2.16 0,187 
2.81 0,}16 -i----------11-:--
2,30 0,63J 

�- ,0 P < 0,001 

__ -+-,,i.:::!Unt=:..:lf'l=:c �:n�t-:;�)L.-____ • 

� 2 Sl 'lt, 2,27 P < o.O!i -----1�----·--·---1--.:.:•-':.;;.;; __ , ____ ..1.-�.vnif'1.o lnt) ·-----
�-' ll 1.a:s 0.103 P < 0.001 

L 2 .11. 0.190 

l,39 0,276 12. 74 

Iii .. . l • " 1C ·-L• ••

t- < o. IOl

-�._!. _____ 2,1.lt U l 0 _____ ;a-=-=---..-�- ------- (Ji_t4.:lx . :ict.:?t} .. -· 
:.a,:, l.48 0,239 lJ,1,:¼ p < 0.001 
;;__:-:::;:1��----_l,�a;..;,2'-------,+---l�2�16-._i-. __ --1,,_._(J.;li .. 1:hl.,J �-11'l0':�l
w O,Ul 0 • .)�5 16.L I P< 0.001 

• L 2,1'.1.J 0.216 (lll&l\l,) 1, . .  1'1onnt) 
-·--4-----------.. -..:.:.=�-4----+...:.._::._.,;,. _______ ..

1.40 0.}50 11.95 P < 0.001 

l ,76 O.lf}
----4--------- �----1,-----

H1.ghl,Y . 11 n�(;_o_!:!U ••• 

• 7} 0,425 pc( '. 1()1 
• . 'l .. ,c;, 0.16} ,11 h ' .!I-TI ). �t) ... 

---.4 ____ .,.:_ ___ -1-----r-·
• 
• ,.�. 

O.• l? U..17 
P <O,, l 

(rh 11.)• Ol. II>:.',_,!:!.> ... 
1. 7

.• 71 

--:-----1------------1---:-:--· ----
1 ;v o. �00 P <0.001 

• 'Jt
• 

0.219 
_

1 
· 
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__ . ..,_ll!W��.)..t�w1t.> .... 

.._ .• '{I ---·-t----. •• _...,._ __________ --1_• • 

• I 

-o.}2 I a. 266
"7. l 

p < o.o.>l 
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0,247 (111nhty .i'\hro.£1wt,..L ·-
2.fJO _.J------r---·�

·--...----·---· ft n '. l r < I), l
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r.0.1, l'L • :i r- _, 

in tho R..\to-

- 16!) -
• 

l: bl ,, 

tJ-,9 !lot PruJ l�. t.1 o _ (II •.•..• lon ut 1111d Co. Lrol Dio tu-
* 

·-zr I =fi:

----.-------=;-·------------------
ll. P. n. (V. all or- 10 r ta)

!I... 3tnninrd 

L 

• 

2,70 
4, 19 

2.75 
4,l 

2,75 
�-48 

Do\•.iu t.:ion 
, t• 1 v l �-______ 1____ '1 'l: r. _ nc , -r---= - - ----0.105 

o. �5
O. jO
o. ·1a 

,167 
O.lu

C.400

0.114

ll. 76

1 .62 

P < 0,(01 
(Hirhl, ri=t) 

p < v,001 

P < 0.001 
lli ·h..lv • 11tJ. at}

P ( 0.001 

fil ·hl ,· ' .-.n!t"i '11 t 
• 3-66 0.2,"1 

5,43 p < .001 . .::.::.�::"�--L----!4 -�J'.�6 ___ +_:0.:.::-2:::9,::3 __ -f----=
t..1.::::-"'�;"ldf=----

�
-
�
nt
�

--
J.19 0.362

7.00 p < 0.001 
,.. 

L 

l 

L 

4-36 o • .29} ill •:11. .ffl'Ut'l=t) 
., . 0.100 

0.:>5 

0,117 

4,33 0.252 

19.60 

22-95

p < 0.001 

Hi ·hl . ,,t ,. i'Ult)

r < 0.001 
(ntchl, .i.�tN-,Mt)_ 

ml 3-�3 0.291 1- < 0,001 

. :.::.:::.1

-i 
__ _:,.::.:· ·.:61=------t--

:
o
:

.20<1
;:-

-7 
0 � 1 ·; it 9; nu---t--

10.,11 

2.77 o,m lG,9, P < 
O
i
.
OO

n
l

"'
in 0.2!<:0�4--+---+.lll,��JI::·�.:.:•::..··----L 4,61 

_ ---4-----------+--0,429 15,.!' P < O,OOl lL 1,53 
_(l'lcbll' n11n1fln 
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!n thl'.'! lmtq on '•oot and Con
of tho Hi tro"'ln-

1 Dioto

'auo Di .,. Jti bJ.11 ty Stand.Pu,i I tl Lov 1 t!

.;I..""'i' 
(r.ean Of I O Y--Lt:, Dev1ut1.on 

'.ll!,?liti,. ll'OG 
')."Clli) 86.2G 2.339 

O.Jj P >0.05 
I �.;:t\L 85.86 

2,932 
{not -:0 • I f:j-__: ,; t 

2,178 ' . 
lll1 76,80 

P <0.001 85.86 2-932 1.a5

(!lichly sigru.fic:,.nt) 

·::zoL

-�m, 78.70 :,.599 
3.01 P< .01 a!OL 8}.61 .• 68q

_J/!!:;;: 1·1c !?! t)
I 

� 
67.65 3.r,2 

9.57 p < 0. 001� :2 L 03.61 },689 
(liii;-lly "1r,nifi=t) :li:E:J e<1.ce ,.,10 

0.62 P>O .... -., .... L 81..85 2.1,: 
(not '-L ... ticMt} ' 

p < 0,001 
72.80 2.948 

10,!17 
(llL

,.
hly Gignific .n t)

,. 84.85 2.lJj 
--

F < 0.002 90.40 1.109 
'. 51 

(ai 7.1ticAnt) 

·�

:,. 098 86.75 � 
-

p >0.05 .1.6� 1.66 
8},82 

( r.o\ i11!!!_1.dt c.-n t 
--

.J. 1'193 
L 86.75 

2.212 O.TI p > 0.0585,35 

�Ot •:Efic;;:�1 t} J."91 ::.,i. 06.39 .... 

p <. o.v::i1 2,816 6.Jl77.26 
( � 11 ...!!..!.n �j.591L 

86.39 � 

r (O. 1 2,J76 
4,1 81.99 

�� _,,r :.1) 2,fh7 ' 
06.66 

P< 1 • 1.m 12.11 
( .1,.::..'.1)· l ru.i: l• .:l 

72,87 
2. ;),. 06.6'-
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COCJ)nri on or the 'l'?-ui, Di,:,o,, nhi l 1 h· or tho !Ii troi,,,nin tho Rnt:i on 'i'oot nlld Cont-ol n£ot:i

l'ruo Diacoti bili ty s� I t' Lev, 1 ot{Y.oun Of I O .,...._t:, Deviation 
li ;iu,-ic;nnoo

86.2G 
2.339 

0.33 P >0.05 85.86 
2. 93-,

QI D ii" D:t 76.�0 2.178 
p <0.001 d5.a6 2.932 7.85 

(Ui •lily 1snu1c.snt) 
78.70 :,. 99 

-

3.01 P < 0.01 83.61 J.689 
_ _{g.1/!::J,l l.C:,.n t}

67.65 3-T72
9.57 P<O. 01 83.61 3,6o:I

(iii,!11.J ..1 ,.: • ·=t) 
84.00 J.JlO

0.62 P> O.oS84.85 2.l3J
(not : UI CJ.lltl

72.80 2.940 
p <: 0.001 10.97 

(Hlst,ly Di 'Jllific .nt) 
8,.a5 2.1:,:.s 

-

90.40 1.109 }.51 p < 0.002 
86.75 J.098 {"1 -n.itiCAnt) 

8},82 •l,657 1.66 p ;> 0.05 
8G.75 .J. 'l93 

85,35 2.;r,2 
o.r, p > 0.05 

06.)9 3.<iSl (not ltirulr1 • t) 

77.28 
86.39 

2,816 6.:,1 
J.591 

01,99 2,Ylli ,1.1 r <,o. -� 

06.66 2.rm •1)
r� 

1
12.11 l.}9') 

( .1 
72.f17

2.t,9BG.6 
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,l)blo l:l

(p.y.) or � 
,tn 

---,---------.--�-�--.-----T""------·--filolo.-ic 11 \')luo 
( nor 10 r to)

St..U'l4nrd 
D,: \'1 tion 

• -

I t I 

57.oo
4,240 

15.90 P<o.001 85,68 
J,70,1 

(Ill !1117 a11'!111fto nt 

=;:.;...;._+---::::-;;:;:----,---;-:;;;-;;-:-:----1---- -·------65,06 1,'/51 I 
os.ro 

:s.1a4 
I 10, 7,i 

72. ,9
90.50

66,}l 

90.50 

8,J} 

12.17 

P <0.001 
( 1h irhl.; 4.!Jlt fi c:in t) 

P<0,001 
(filchly :usniric ntJ 

1'<0.001 
(Hi :bly !, nl!iC.illt) 

70 al 4,990 6,16 F<,.0.
)
00 l 

' 

(oian.ttic:int ���--�
&!

� •. �4�0---j-�4�.aa�s-i---:�;--7·----;r Zo-:00_1 __ _75 77 5,025 J.139 
) 

• 

(iiignificJn� 
a;.40 •l,885
51.SQ . 

(fil h!y ·'-'-_ .. _.�..nt)

l 898
26.J} P<.1.v l •22:.-l---.!°'�'.:.:·"��---f--:'�· 4:7:l-i--

�-1---� 

..;; 

P< 0.001 46,33 
3,370 2,1.90 (V.i � D:�-��t) .
3,474 

-7·---

04, 44 
-__ .;..:..;...;.._, _ _  

:::::�+---:-::--:::----, }.476 6,5.013 
83.CIT

)9,5:S 

82, ?.G 

w.-12 
OI,. 

5,15:S 9,76 

1,896 
10. 5-•

r:,123 - ---
' ,413 11.10 
,.166 

-i___:::...:_--r--:=-·J, :,CJ.2 "2,.JO 
J. 7r:

;-< o. •l 
(!Uchly '11 m l :.:..nt) -

P<0.001 ) (Hit;hl7 aianl.£:-_��t __

P<Ll,001 
(Hi )llr i -ru!..1!: lilt_:>_ 

P<0,001 
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.Tnble l2 
.!l2:"1P".ri :,on c ! - th<i Hot Protnin Ut:ili:-,11 t:t.on (,,.P. u.).. in tho , <;·1 ll.n. .'e1 "ad c,mt,:01 01 ... ..i! • 

1-----.---------.----�------:------·--?lrlJ 
(-11-llll Of 10 r�t:i) 

S::nndnnl 
viat:ion 

I t'

.;«IUD �9.,l 3,641 
lti,22 p <0.001 CC:i,EOL 73, 51 3,()J.' 

(i!ir.hl,y oi:-;niflemt)
---1---------r--------i-----+-:...-......__ -

Lovol ot 

SiRJ11flC..•1co 

11. 49.32 }, .;so 

j.OJ3
�OL 73.51 

1---+------.--
16.16 P <0.001 

:\Xm> 56.93 1. 93 12.80 P < 0.001 �;-OL 75.52 3,470 
Ril?t-Ji._a!.G?.�1_c,nt) :.�, -=+---...:

44

�.aa---+-�J;-_:
a)()
=---11....-2_0 ___ 

51
_T...___ 

p < 
o. oo1 

Hi -tuv 'It .ii fie .n�)

'75,5, 3,470 
lilrh. • i.J.C' nt) 

59.52 
72.Ja

5f, ,90

72.}8 

J . ..n 

)• 2,r 

;. 07 

�6.52 1,372 

6.8} 

10,78 

p <.0.001 
l'Tlific.�,t) __ _ 

r < , . >Jl 
l!l ·r.,. .i. 11fi n.tl 

�t.!!:...J_ _ _.:��]B---i-�· YL_ __ , __ _- . , 2 ,J67 33,24 

31.34 p < '• )01 
(n1c - !!.Q.,____..n_ 

t 

.,.... -
2.314 7J.lB 

51,v1 

71,87 
I ,.eoi

3,967 

p < 0,001 
-__ (!?id>,lJ -.t:r;.iQ.__.!)--

10.00 p < 0.001 
(I!i(thly ei ".!Ii.fie t)

I' < . .'Ql 5.71 7 1,.,1 
) 

45,55 
( hl.r tc 1e nl 

_ _:7�2:::-5::3:__-
t

-
-:
'
�

· 
7
:
20

- ·-+---,
p < . 1 ,1.19 3.J..4., 

___ j ,_22_.86 __ t __ u(E\..,,._...;hl.,_i- f1 
.:C;.:_:�h--___:fkJLL.---r�- f <. o.v l 
.- L 

2,:586 ,1.11, ( 1 1 
L 

34,77 l) ,....
3,03:, 72,77 -
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.Tri !]_lo 3 � 
co:irr.riJon of tho ,lot n!.ot.rar, Protein C.\lOrioo e =Fore, nt Of tho 1'r ,t ,i nd Con lt:_OJ_Dic, tn in tho

Uri to 

?IDPC,\1$;$ 
(Y.,an ot 10 rnto S �nd!lrd , t, Lavol ot I!!>�_n.,!t_o_n __ ,-----r---tmi __ fi_c __ .n_o_o __7. 72 O. 560 

2.tl6 1 <O. 01 6. 98 O. 2ff7 
--·--,--'(_:tl._!:tli_f_, c_r _. __ _.::Lli:.:. =---r---:7:-.:-:91:-----,-;:o,--;;5;,50�- -I 6.98 o.2i;7

5, 7 l 0.135

p <0. 01
(:nll'r..l.f .c •.t) 

P<O. 01 
0 • .,,15 

- L 7 .49 
--- _ 

.:..==-+--�z.-----7100: . .)�}�l--7-� 
4.6'� 

b.07

• ( lil,;hl) Ji I nlf;i c=t 

P<"v.001 
ru..·l,l·: ,-,1-r. .• 'i .nt

1 

L 

L 

•

,.14 

7.88 

3.13 

7.80 

5,39 

7.6 

4.-$6

0.344 

0.288 

IJ. �,o 

0.219 
0."}70 

0.175 
0.210 

25,92 

21.12 

21,57 

p < 0. 11
(Ri ·, ly �1£.'l!.�t) 

p <0.001 
( 1 .!; . .,... -:u.tic�t) 

P(O. 01 

(ru _____ 11.n_·_�) 
,--

I (., • '\)l 

7 .GO 

< . 11 

0,393 
0.2,10

(RL l.l l� t)

o. 515 ,.01 
-.if.i . !l�l

7,}0
-- .:.iG.-1""�-- 1-- -- r(O.�l

..:......;:.-:_-4 ___ G�.�G:--'J ___ 7 o.602 

6,5
6 (at 1t10..111i) 

5.25 

0.'1, 6,69 

P<0.001 

•• •

:-, • 29 

7,20 

�-
7, --

--
0.251 ,1.G!i 

( 1 0.}114 - ----
I ( t) 

-1---..,..,-::---
' .1 (Ill ... __ \ ___ _

- ----· 
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-� on JI� .lllo 'l'o l .Jl_01• U!..r-�ir111 0;1. th_o nr _la O!,W' u,:-r.,i1xed_._ o.� ft_!!)d��!.H',9} • .!lcit.11.,

, _c:!;? __ : Tho tot11l 11uru::i 11rot1n.n11 01 tho J.o and fl ...:lo rat, 
:-11 l.cr-.Jlnod n11 clu:ior.i. bud on P"&O 128 u:i1ns the b1urot tt DC'J or

,U\ ra o. t d by UILhl ( 1967). 1'ho roault11 nrc Dho u, Tablo }7.
·�"'-=1-"'�: 16h I" V 1•1011 ( >,• - 6 ,60 /10 nl 1101'\C!) I 1"0 obtun#d
ui �o anu:.,l:, on tho o .. w .al diet. Sl.1r,htl,y lu r v1,;lu II vcro

o!J,'-llwod 1n tho c:ilo rnt!I t:hnn in tho t' cal s. .1.h ro dld not llfpoar

ha-; been 11:Uoh V4r.1.bt.l.on bot,:oun the sorw:i 11 ow1 , low l:i or the 

Ill Jr:1111 on tho rar.-cuxou end oookocl ,ll..ots. Th "<I aa alno no not.1.oablo 

'I' ir.1at:1on l:n the aorun pro loin lovula or tho n1UD:1lo a, th var10111

••• 
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Trl:lo 37 

Tot::l Sot"\Ul Frotoin:i ci .. i-1 c::id , �10 t t:) et �� -� D.
Co.'ltrol diet· ( ·::/100 "l C:l'"LC)

( c· Y"ll� 1C . .,• Cl 3 4. -
•t �> 

I I :,.:; SZl IJ? l>l O'.l ' 0-: • 00>. JJ, I 
re -r("'J Q."(': .0 I 'l:

• -
-� I cc

�.
PJ.71 Cl..: • ..:0 cc.:; .OL lA I Ct\1a> CO."i.CL "'.J I Ct'CKliO Cl �Cl. • J.' COC!r.D ;, - ·-· I • � ..... 

I 
I 

., .. \ 
I 

�.,, .. 5.9!l 5.99 a.to !i.JJ G ._40 5, •51 . . ,.. �.oo I). 00 6, � �. 
.. 

0 I 3,3[! • .,.u • I • i1. • • • "• 
I I I ' 

- --I s. 10! • I 
I 

5 •• : I 
- ,� 5,71 �-?LI I G,t:2 5.�l I o.�1 6,60 � -, I 5 ,r.o !i,5., 5. 70 I ,. . ..., S,70 •• 31

• -� .� . 
• • • I 

• 
• 

01 -- ,.. -1 ...... , t ' :J o·od !1:i?t
I , .._ I !>l - • � "'�l! -- • IX? - /.,"'1'/:.JI O!': A ..1·. t'iJrJ. DOU? -

� -
..i - � " 

- ...03 C:u.:10·1.:i !ootno 7i t'• Odil!C.'1 1 �O!l ::c - -
00 - M n• , .. - • .. ..
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_1:,_� .f::..f!l_o,! tho .c_ei:i� Prot. � .t, ru� r>t ·-----··

.Jl�--.l.ll-2!!..J.l).11.1Jt'!Ll':._n.t:.z:...l_u,&.t.11,

tt .. 11�: Tho Oi'f'oot ot tJ·11w. b.onnl. Oookl.ll(; on tho ll'Jtr.iUonlll 4.l<UlV 

t!:D p:.1U1nnt ill.Oto Wllo U1vo�t1rn�d 1Tlt.l1 the �t..irch - g,:,l clootro-

:1111 of tho .. oruc proto1n11 ur. tho rll .. 11 t ud on tl.ullC dJ.o t:,. �ho 

;.?ee:Juro unorl 11no tbut or Sw.tlu.011 (1955, 1959) d.: noribod on paa-1 

1 • uo, Tho pooled 11c;1•u::i ar I.ho rnz1le ru1d rc.c4lo

.::i td culll oookod d:l.o tn ,ran run Oll!IUl tt1roou.sly ru th t.mt of lho OO<ltrol. 

ilil &1:1 ho,"tl nc to ohoo or.y v r.l.Q tl.on:i 1n tllo 1.tnnu11 mnoh mnht � 

Jied by tho dl.f!'cronooo in tho nutr1t10.,u1 qu 11 or tha di a. M 

sult� nro :!ho 11 on plo to11 2u - 7b.

l au �: The v ir1ou:, protni.n ba.'ldr ( .uburnn, poot cJ.bll:l1Jl, ot
1

-,�-,

d3 • ,. and r- alobul:ill11) nuro rtip,·• .,.intod l.l\ tho oopu11tion:, 
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l'latc. 2(a) 3ta:rch - l"\11 uloctropboroL1o aopnrntion o! tho 

ooru: protoina of tho llll11o r11us !'I.id for 10 d�u 

on the, tua t ond control JJ.o t.a. 

1,4 • Hal-.. rato on rov-aixud diot Dl

,.1 - " " 
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h cor trol di Ci t 
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flatc 2(b). Stn.rch - 1 clu0tropl.or11L1c or:irntion of tl:o

.. 

.. 

con:::. protriir� of u r li.. r!.lt.: r '.! tor 10 dll)'a 

on thll u11 t and control di t . 

Fcr...mlu rcto on rav"""1x .. � dtut uJ. 

• cook d " • 

" n " COi trol di t 
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• 

• 

., tn.rch - Col ol e troJ)!lOr tic, "°I • tion or tho 

..lo r t J r .. I tor 10 dq:i 

on thu t.. t wd cor.Lrol die. to.

.. 1.41 ... rate on r -. .1 Xt. di"t D2

C;, n n n co<:kt.� 
•

� 
• n " " 00 ,RUL -:!1ot. 
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• 

• 

3tarch - t,.-ol uloc trofMrotic ri 9 :.r tier or lht; 

c�J"\lt, prot ir t! t � r lu r wt, i 1or 10

da:;,s on tt. t .. at and control d.11.1 •

,. Pc-.4111 r t., on rov-J.: 1:1.<.d 41.,t D2: 

-
a " 

" • 

• 
" n " cor.trol a11.. t.
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MPJ 

-, 

• 

fl11tu 4(n). Sturch - @l uluc�rophorotic oor.:ratiou of th<i o 

rrotuiruJ of U11: -.10 rato f1.d for 10 ,1,iyo on the

to:,t Md COi trol Clicta. 

'1:3 a 1-ln.lu reta ou 000l:od o!iot DJ 

I liJ • " " ,, rn\"-:::lxod di1, t DJ

�, • " II It control diot.
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I 

,-(_ 3 

• 

..... -J 

• 

• 

Plato 4(b). Sta.L'O - col oluctrophorotic oopar11tion or tho 

o�rw.. protoina or tbo fcoalo r�t.'.l foll ror 10 day11

01. tho tllot nnd control diots.

-

-
,, II " oook .. d II II 

II ,, 11 control cUot. 
-

-

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



i'latu

··�

1111.4 

111-, 

- 179 -

mr 

t.\ • , l

5(n). Stlll"Ch - 6')l oluctrophor, �1c sopar.ition or thu

.. Xalu 

• "

• II

aurw:. protoi11t, of th .. oolv r4�� 

on thu tcot and control dioto. 

rat:s on 

u "

II II 

cook .. '11 di, t D4 

t'l)ll-0.iXOd. diu t D4 

control die; t. 

rod for 10 do,yu 
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, C If• 
._,_, _____ �_

• 

ilutu 5(b). Sttll'Oh - ,:vl oluctrophorotio ocparation .i->ru:..i

pro toii.n of thu f11r,alo rote 1'od t'or 10 l11Ys on 

tho t-Oi,t ood control diot:i. 

� • F1.. uu ro tn on ro11-cu11d diu t 04 

.l'l:4 • II  II 

" " 

II cookud " " 

11 control diut. 
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Fcs FPS 

q ,, -a

-

• 

• 

• 

flatG 6(b), StlU'ch - (;\ll oloctl'Ophor..tio 3vparoti11n of 

th11 oon.i: protoin:: ,1 th.i Cc:..alg ra tn fod for

10 Jays on tlio toot 1111d oo:1trol ,u o •

a F11ll!llv rnto on c:ookud diot D5 

a 
n " n rnv-aixtJd dio t 1>5 

i'f5 • " " " control diot. 
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• 

"1ct,

·---

• 

l'lntu 7(c). Stnrch - sul ul\lctropl1orotio oop::.rction o! t� .. 

ouru:: protoinD �1 tho wlo rato fod ror 10 d�10

01. the toat QJ:d control die. ta.

- liolc. r• te on rav-w.xou diot D6

IIC6 II " " oookud It ,, 

IU'6 - II " II control di->t, 
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6. 

[='(;(Jc. luro: The toto.l ocrun oholc,111.crol lovol., 1n the nn1raol.4 on the ta:st Mei control dJ.ot:n :11:, e dot.,n.u:ii:,d 1.n tho pool<1d senim o et :sc•·Lbcdc:1 p..,_;o:, 130· 132 uoing the - thod of Abell_!! ;l¼l. (1952), Tbel'l!all..!..:s oro exprct.11rid ea 11:g oholo:,t .rvl 1,._1- 100 ell. ->I .. t:JV.:l.

.. 

:ul t� : roo Vt!..l'Ultltill:) 11\ t ho total :St'l'U:: oholc:ito l le B l:; 1J1 tho

1 ci. oanr;) • both �x :, n tho control dlc t; nn1•u n • .,n c..'uin tho 

T.llu, 3 l..11 the 11.t'.:o.rrui to ot::i or ei thor :ioh aa un,y or th,1 tr.Dt diot:,. 

h.., ..o w:it dl.ct:s Dl "lnd D5 ,ho:·ccl 1lJ.{lhtl,y h1r,hor �Ot'.111:1 oholi,otcrol 

T��-a (100,0 - 125. 9 "Jd1 ...o llll. :ierum) than lll t.ho :uw::ol.:, 011 BJ\:( ot tho 

ot!Je:- t-J:it cb.oto. 
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':r.l)lo 38 

Totci. a 1ru., chcloot.:rDl J .. t .  � .• · L'!d f O rrtc o:i the tout 

., . .,, .I, 

-nd Co • .• ·ol dic;�o C og/100 cil oonc)

(: eh v.:luo i:i tM o:;. n a! 3 dotc.-ni,•"ti, nc) 

D3 l 1>1

.. , .r-

I 138.0 9,t,;,) 0:1.0 I 10.51 l(').: 1r.s .o !,8,1 05.:l 
I I 

' I 
j }'1(,,3 11.1..n 10 ... 11

I 
130,l 96.?. so.o

-
Qr..r.1, c!c.'1 r.nc! auo:· .G :!11:1-

- /Jl'J'C-'l el:"'" Jl 1
"� :-b&lJ: ae'.p-

Ct:D:.r:vc rooroo :'Jld otil:"-n ii!l'l:t oou;, --

I 

I l:',(), 0 

I 

l 

10::1.0 , � l ... 31.0 . �. D. I

Ol - Powe:ctl •,ui .16 c.!ic. -
00 - :'•p-.o 1�::TJO -

00 
?lent!:: o· it':-,, "1 �---

• 

1::.1 

·�:,

C:'lC'�at: 

,!/. I

cx:cr=D 
I cu

r.:
JL

-:0.11 

1 o!:.. 

I 
75 .5 I .!:ll, D
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CILU>tt.� FI Vh

01:jCUS"lO:

Si!Torcl !actoro, cnn.romontal, 0001&1 or ooon- ic, ha••

contributed � tl'.a problc:.a c.C ::.alm.itr1t1oo and UQ!larnulrltioo
J.rn>alcnt 1n the l:1£'1r:i.a.u �uant bccoa. Tl-.1 rowlto of thoo1 an

t!:a pred.ocioan<t poor blal th 11.Dd U·.o 1:1W1h Nlduco4 rb)'eiqu• 1.o th1.a

1eot100 or \bi population (r.1col, 1959 a,b; Colli• Jlt ..al,,1962 a;

Ccpo, 1�}. 51.r.ce food 1a tte aos: icportaot onvi.roa::.aotal ta.otor 

aCf1ct1J:ic boal th (1.ai.n and 5tAn, 1951), lbo etud101 reported 1n 

th1a tteoia "" CArriet er.it iD an atte::jlt. to evaluate Ui. 

ccri tl.o:i.J qual.1 ty or the pc,uor;t die to of .:louth £a.atom lliterie. 

'Ito 1tCcct of tb& trdi t"'.r,..&l c.et.hocia or pNp.arution &D4 cooking 

on tt, qual.1 t7 of \bcoe dicta vu &Jao a tu.died on tt.o tollovin( 

,u dloto CO '  ·only \:A:� 1c tbo Ii.NO I

(1) 

(2) 

(:5) 

(4) 

(5) 

(6) 

Carl, clli:l � e ,.ill<!. !i1b, 

.u;yc;. Clli:] &D wd ab&IC ao-.i.,,

Cu ••• foofoo a.011 �Sken li:.on,

Foi:=ed fc::I e,i:d cJi& !oN,

,J;;ll &lcw:YO, &:id, 

�1 t7 of t • dicta -ure '

(a) � �1fff ai.d l:'1�,..

V&J' 1,t:;a c!i Ota,
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(b) 

(o) 

(d) 

The a:iino ncid co:ii,o11 tioo or h to rp - 111:zed t.Dd
ooolc11d diolo, 

Tho 10011111 or th • nutrionto dw-lng the tra41tional
propuotioo or tho fooda,

Tbo orroota or tood1o6 tho rav - rrlxod t.Dd cooked
diets to rats, 

(•) Tho total oorw oholo11torol 1 1 OVI I ill tl·,. tXJ.'ll'�lntal

aoimalo, 

(t) Tho total aorwa prot.iin lov11la and tho ••�

protain pattorna of the oxporiJllontal anil:ala.

niougb tho rewl ta ot all thoao aaaoas:auota bavo boon preaented and 

•x11lainud at tho appropriate 1'laoe11 in th.11 tha1111, tho tollorln&

io a gonoral di11011Daion on ill 0£ the.,. 

(4) Sru;pllnr, And P[Qt·aratlon of tbq diets I Tabloa i.- 6•11how

tho roailta or tho aurvuy oonductod a:ioll{ the poaaant facilioe on

tho oo:.poei tion and tbo proportiona of tbo foodaturro uaod i n  tbo

PNpa.ration of the peaaant diota atiuliod. Sovoral inportant

oonoluaioM aro appo.ront C-roi:i thoao tablas.

(l) Tbo foodatutta noodod ill tbo ton:.ulation of thooo pooeut

die tarioa CU'O row 1n nw:iber and 11l 0011 t without variety. It 1a

Polaiblo that tho monotony of thoeo roodo may inpodo tho 11otia

taotion of tho r:unoral and v1 tBDin roquiroi:ienta, ao rovoaled in

•1 later invootiiutiona, which 11ro cor<> likoly to 'bo oatiafiod in

• &ore Yari11d diet. 

--
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(2) Th11 aour,. ueod by tho POIUlanta havo littlo v11r1oty,
conaietinc alcoot invariably or poppur, pa.11:1 oil, fish and olll t.
(}) The ohiot eouroe, or protuio iJI thn "'oto A-• .... ...v rolntivoly
rev in nuabor. rcok d r1 h � 0 11 IOoJCa to bo tho only aou.rco or protein

or oisnifioanoo. �linor oontributio1111 aro 41110, hovovor, Dadu by 

OrAYfieh, 1ll41111 And p,iri'lfialr.loJbut,u ahovo in tho lllrVey tablve, 

tho rolativo proPortiono or thooo ituca in tho diot:, ore too 1111&11, 

( 4) Thoutb vo.r111 tion oocurr11d wi tb ro1,"al'dll to tho proportiorui

of tho oondimonta, roqUirod by oaoh l<Ol..4ll tor tLo J'l'Oparotioo or 

tho moal, this vao not l&r(O ooough to r11Cloot AI\Ytb1n& eleo aput 

from thu alight vo.riotiona in individual tutea. Si.oco the. 

to.aW01 eamplod vor11 all or tho low inoom, eroup, 1t ie "Oaeibl• 

the t tbo gwnorlllly 101< pros,or tiona or th11 cor1. nu t.r1 tioWJ but 

001tly rood 1tuc1 auoh o.a fish, oray(ieh, and tho coi.ploto abeonco 

or moat ot any lcind troo tho diote, 11ur due to oco110111io atatua 

and oot to tuto. i'oople in tho high incoo, group 1'l'OC the area,

including tbo ou thor, bo'l'o buon know to cozuu:::o :iuch tooda u 

•IJlc, cont, osgo ADd 11 wide variet) of il:lportod fooda ot high

nutritional valuo. 

(s> l'horo io o vory h.ioh proportion of tho 11t4rchY etiiplo, about

7S� 4ey w.iight, 1n  411 the diots. Thio a.lac apJA)&r:J to rulo t-o to

tho ocono:u.o statue and tbo pu.roheoi� powr of thouo poooant

rod • .,4 ·oney roaourco11, it io a
tuiu1011. •1 tb thoir Um1 tine D .... . •  

-

-
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co:;;::;on pr c tioo vi thin tho rural "-,..,coo, for ho11:10-vivoo, tocod
vi th tl,u problg11 or h vine lo fgc,d O la.r-�- 11'.cibor ot pooplo

(cbu�cloriotio or tho pooount r�lioo) !roe tt:.o aco coolcinc 

pot, to provi.du dieto bnnod on ohoop, otarcby nnd lov quality 

11 tovlu too de tulfa euoh oo oooo� ,11:1 1 o !Lllllovo ond plo.ot4in, poorly 

aupiloountod vith low quality or inuduqu.nto ooScnl product� 

(Idu.oogiu, 1971). 

1'hu rueUltD of tho ourvoy, howovllr, 11upf-ortod tbo roport. of 

I cFio (1967) and tho lntoi-Doporu:iontol Co=i ttoo on llut-rl tioo for 

llation� Dovulop:::cnt (ICl/111>) (1967) that rural 'i61Jrlci1c dororut only -

on h-odi tlonol dioto propnrod fro;;. who t 111 E,rOvn locilly v1 th 

little or no oupplccuntotion. Th� diotary 5upploocnt3, vhun tho5o 

ILI'1I ua11d, complot.;ily do1 und oo tho 1ncoco and tho purchu1JlE. power 

ot thu tll.Clily. Thio thor,u oru lieai t,. tho w,o of I.he coru oootl7 

but nutritioua foods to tho hi,r.her w� - oarnor:i {ldu.:iogio, 1971). 

Oncoiu,ciouely, hovover, thio oootioo or tbu populotion rwoa th• 

1.,v4,l 01 tho doily protuio intoko by conow:,ing lorb'\l qu.nntitiee ot

ouoh unconventional ito11B of toodo oa bUDh cioa.t, crtlb:s, inaect:,,

Doalroo and oimll ,r articleo whun thono aro not tcboood (!,icol, 

1959 a,b; Iduaogie, 1971). 

I al t._ uV"r"""- A.frioon p011!1111lt fo.o1ly la v,;ry
ll c:;-;,nur , ,;O w wo• 

poor ,wd h4a no money to buy ouf!iciont Cood for odoquatu nutrition 

&Dd nlao pay tor othor r oci ly nc,c•aei tit.a. 1:u tri tiollAl o.n4 d.10 tary
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aurvoyc in po.rto or l,1cor1a by D (1967) ohot: tl-.at povorty 111 

ono of tl:o Dlljor fnotoro contributit1t: to tho oxii:.tonco ot rrotoia

oolorio du!ioiunoy in the COIIJltry, oupocio.ll7 1n tbo 'huncry' 

aonoon vhun tho foodo o.ro oonroo ond pricoo ore� 
• 

lb) Tho OPJno ocid 00apg;,ition or thq r,x:1il1xo.ct.i.11:1 c®ls"'1 di<-1.'l : 

'l'nblo 11 l,19oo thu nr.1no c.cid coi:.po11itlon or tho rn -l:liJcod and ooolrod 

dio ta, oxpreaaod 1U1 mg/100 {ll:! dry diot, obto.inud by tho ion-

oxohiuleo cothod or Spnclwo.nn ..!!l. .al,. (1958). CyaU.Oo and tryptophmo 

voro obtninou by othor i..othoda. -,o,::-, low �u ... ro oboonud 1.11 thu 

1nd19iuU41. amino ncida and thu docrou voriod rro::i diot to diet. 

nio 104000 incurr .. d c:ight bo duo to tho alight 1011:100 by lo11ohin8 

or tho oolublo protu1ns oboon·od in the cooked diot.a. .ui doacribod 

on Pll.6011 67 - 92, tho propo.rotion of tho South - En.ot\lrn 1,ig11r1nn 

trod.i tional d.10 ts or too invol \•, o 11 01mbcr ol' proctesoa vhioh a.ru -

likely to aftoct the, oon:stitucint .:al.= ncido or tho dietary 

pro toina. Tho ao thoda or tho prop.,.ro tioo of' tho l:llltcriale prior 

to cookin -, tho prooonco or c:o tol lie 1ot• 'Ill"' tho roac tion or tlw 

cookin,· cod.iw:a arc a.loo hichly co pl�x prooooooo vhioh Clln ox1ort 

IO::o adveroo 1nfluonoo on tho :.cino ucid potturna of th� cooked 

d.iot.o. t,illor .2! Al, (1965 , b) reportod tlu t tho pro:ionco or 

l:M>io tur-o ®d tho "Nlllo".!J in tho p8 of tho ao t.riol dw-ins ooolcing 

011,0 intluonoo tho avcdlnbility ot tho oulpbur - contalnio& 11:1ino 

cc1du, Tbo ll(ll:IO nuthoro round conoidoroblo looooo of Cyoti�c when

bootod in tho prooor.co of gl.ucoo,. Such rooctio1111 nro likoly in 

-

-

-
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tho d1,it;iry rri.11 r.rntion or f'OOda dur1,.,. ""'oh"°" ,,.,. tho Olll'bobydz,n tCI 

Uld frot .. 10 c lurial.1:1 oo::io .•.n oontt.ct. 

TI. low v4luoo of t.J10 totc.l n:.ino ncilla 1n tlo dioto c1£ht 

Lo du11 to thu low crudo protc1n con tont or tho dialu:::i Md a.loo dllll 

10 tho oli(;ht hydrolytic 100000 or nooo of tbo lnbilo o:::ino acido 

during tbo PNpu-.at1on of thu catcriala tor nnol) • .;uoh hYIU'()lyti.c -

loo 100 hAvu bouo ruportod by &!i th i!l ..:J, • (1954), 1,,.,.,., (1946) o.nd 

Sohrac lo.$ aJ... (1954). lill.j;hoo (1958) roport4d byrirolyt1o looiua or 

9-4� tor 011rino; for throonino, 2.5%, ror a.r£1,n1nc, 1. 411d for 

c:ottuoninu 8,8.• n.ttor 24 bouro h.Ydrolyo1a or food --t.u-...o. ='luo 

diecrvpa.uoy oo tho ruoul t:, of ncid - Ju-d.z,olyood cat.or1alo oot 

vithstaod.i.n6, o aor� o�r1ouo o�J�ot1on hna bcon ra.iDod by workura 

liltu B1tnder (1;160) who contond tlui t thaoll rooul to bl'u diff11ront 

io oo1ba]o whore hyd..l·olyoia vf tho proto1n Dntorioln 1:i by uneyr«,o. 

Ulldor tb"30 cirou:ia tone ea, tl,ona 110rill:.u-o nr£Uod vlllidly ths t th• 

a::1uo noicui cio,y oot b<1 ao avillnbla tu1 in 1101d Ju-cl.rolyoia. 

In all cuao, hisf,tJr vcuuc:., wurc obto.inod for SlutncA.o .l1ld 

o.od upcrtic c.cid, • •hlo ,igt,t bo due to tho ndclitionnl qUMt1t1eo 

dori Tod troa aaporaeino and glu tc.r.dno, 11bich would .) i ... ld oc..oni .. 

AM froo no1dD durii4r ccid bydrolyki1o (ll116Lo:i, 1958) • 

It ia undont froo thooo roaul to that olmoot all thu 

•111uot1n1 a::uno 11oida oro prooc,11 t 111 inadoquntc. quanti tiee 1n tho

d1 .. t.,. Cool.in. loaooa of tho 1no u0ida, o.nd oopooially of tho 

o::i.vnt1al =ino ccido o.ro thoNJ oro bound to bo nutri t1cl14.1..ly
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oii;nificant.

(c) �QQµpg of th.,, nutr1 nt d 1 ', aw:oc lh• tr 'l1 ti..oJ'\t'\l. rrnrv,tion
;tn,l ORPk1M Af th'd diot:i- � t·i 0 euroc tor tt,o nutri11nt contontc

of tho r 1"'-cix<1d and oookod diot:i arv (rivon in Tab11. 8, Th11 10111:oc

of tbu proto1no OlA crudu tu� had b 110 oxploJ.md 1n tb.. .. pp.rc>-

priato 011otio11t1 n.nd aro not likoly to bo of nutritional 11ign.if1cAnco,

'illo olisht inoronooo obnorvod in tho totiu w,h 1n d.iot:i 02, 03, D4

and D5 eight bu duu to aboorption troo tho coold.ne codiu:i. Thie

rueUl.t Q8rood in prinoiplo llitb th11 rororto oi Belidor (1966),

Hornor (19)6), hcCanco � �- (193d) and Stovart (1946). �o

opplll'unt incro11ooe oboorvud in the. porcont.agoo or totiu oa.rbolly

dri.t.io in th1 cooked d.io to cif;ht bo duo to tbo loa:ioo 1n cooi::1118

roportod for tho otbur nutriooto in tbo di11t...

ElcpllJl Nlruk"o (D5) ouuoo to bo oxoupUonnll.y high in tbo

totnl ooh oont.:int, thio boin0 about Er,. dry �oii;ht ot thio di, t.

Tbia cisht bo du.. to the high propo.r:tion of coooya:: in tbio di,1t.

Thio foodotuff hao \t>�11n rvportod to bo r1cli 1n totcu a.sh by

AllOD,)"OOUD (1957) on�un11oo (1968). Si: U....rly, tho lov onh

contunt (about J;, ) obsorvud in diet 03 could bo duo to the

Pl\,portioA. of OllOoovo iJ1 tbo diut. Ci..,1H.1Va ia lov in oall conlont

And VUZj' poor in oalciu:i (Oyon114.n, 1968; Latho:i, 1965) •

'i'hu loiJ 00 of r:linorGlis (Toblo 9) ob!J&rvud in the tr .. di tional

Prepar'ltion and cooldll8 ot tho varioUD poo.oant diets bavo boon

-
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c11:;,l :.ir.a.l on I. 8'.:l lj5 - 1}6, B•-·1 64,U n.r lonoco rJ iron c:u! Cl'.lc1u:; 1n
doc;oot1o cooid.nc i1ttv._ Docn ro t r,or <:d l>y "arluUD work r , ;jQ.1 t.o
(1969t1, b) rllportud loaouo of 1.,,. and 3 .... ,.,. iroo rcapcc.1v�1J vhilo

cookinc doily L'ooda by tho "4J1Qlluou nnd thu Euro.(l(lan co tl.odo. Tho 

looouo or ooloiu::i r.iportod by t� ,..., 0111110 011 tbor 1n thll oc;;iu roodo 

Vllr.i 5'.,.; and 9;, ruopoctivoly uoing thu o�o tvo cookif\l: cotboda. 

HcCc.nco � o.l., (19,a) roport4id l6:l loc111 or iron 1 n  aookud pot.\to .. a 

whllat St..,WAJ't (1946) Obllorvud thut in oook.J.nc 150c:;:i pot11touo tho 

loaooo woro 1.0 mG of iron, 0.27 m6 or cuoiuc 111111 4,5 �, or 

Piloapbor114. Ptund (1942) oboorvud 10,... loon or iron on boUifl6 

rotatcto. Dioto Dl  41ld ll5 wor .. rich in ocilciu::, probably ao o 

Niault of tbo onntlo .llld p<triidoklo (lloot .£1 Al.,, 1967) in diot 

Dl, and coooy ..i (Oyonugo, 1968) 1n diot D5. Loaoo:, or pho:,phorus 

111r1.1 bighoat 1n dieto Dl 11Dd D4, bo1nt obout 16,2' !IDd 12,filo 

-

Napuct1voly. lloblo 411d Rcilliday (19:,7) r.iport..--d 1011.ico botwf:n -

l� and 40',i.. of pho.Jphon11, duri.og t.hu coold.n., of otee vegetabloo io

an opun PWl, .Uoo, 1.u ko<pillt, with �bu hou�ubold praatiou, tho 

cooltiog u tuaoila vor.. not rill:.ICJd whoo thu food 11as ro::ovod, It ia -

pooaibl� too that oc:co quantit1uo of thuoo aincralG nicht Qocap,, 

�•ti�,tion in  thio uay. 

Tho vitwo contonts o r  tho various dioto aro ohom 1n 

?ablu 10. Tho vitDDino v.ir.i tho coot nffoctod of tho nutrionta by

thG tr441 tional ClOthodo of oooldag w,ad in thos.i 1nv.iat1BC,tiono.

"'-- 1 i d i�"t ..__ duo to oo:.iCJ or thooo Vi taDina boins _
''"' o�aus nourro n.,.. uu 

... _ ( rt 1n-u:,) OJ1d othoro boinc both thormolab1lo -
-niolubilo tloCUJ - xcen, �.,... 
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and v tor-oolublQ (Bud l r nor, 9061 Loo, 1958 
1942). 

I ui -, JU :.i,. I -

Looouo ot vitiwin L lUld A r - o �tcnu Variod botv,11,r. 1� t'.od
4,;;; duriD6 tho oookirl{; ot thu di11ui. wir.it r lo�_,,. of t� 

V1. t11t1in end tho Pro-vi tn:::in h11vu b <in roportod by De (1936) • 

LMtl116 llllll Von Voon (19:,7), I cqeood .2J .:i.l,. (1963), llollr.Mo�oa 

nnd M0Do,11lll (l96S) Gnd Fn.lconor � .::.l,. (1954). 'i'hc; looe c..li:bl 

bo duo to tnu tdgh tompcr11turoe ro chod �d tt-.o pro nc� of 

OQ'd'ln (lluria nnd Von Loc,auoko, 1960), l!Jlj to tho pn:icur.c of 

tr3coo of ooppur nnd iron (Bundur, 1966) in tho dl ta, Thu 

hii;lu1a t looe of vi tn.::rl.n .. nd , - cnro twno v:ui in d1a t D2 Md tho 

loaat in diut Dl. l'h.111 could bu thi: rooult or tho inu=rplf\Y of 

tbo inotora t 11ntion11d proviouely vh.ich could onuao iooi:oriz:l\tion -

of tho 7itlll:1in nnd 1te aubcoquont W1nv�.ilnbility tor oatL tioo. 

Tho lo:io or vi tlltlio B1 v,i.riud in lho diota bot,."ilon 'lC!/- nnJ

<a-, Thie vi tnmin incurrua 011:nificcn t loosoo in all th11 cUo ta. 

?ho loe, 108 could in fCU'l b,,. vUw to lllllCllint into tho veahinc 

v t(lr durina tho proparntion ot lho V0110tabloo prior to coolting. 

'lhoao ruoul ta ngrood in principle rl th tho rooul tp roi:ortod by 

:lo11000 (1930), Kunaoll ond Kif .. r 19:}2) mi LIUlgloy U ,:iJ.. (19:})) • 
.:.otuu doa true tion or tho vi tc:;.1.n tJ.gtJt occur durine cooldnt. (la n 

roeul t ot thu poaai blu cht.J160 in thu pl. or tho ooolC..ll(i' ::iudiut. 

ooui,lc;d v1 th tho hi cJt te:1pur turu ro ohud. Loouoo duo to thus@ UN
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tt.etora �oro rorortod for vit ft�1n B - l by llo11ton (1931), Roy ot Rt.o
(196:S) Md lluria end v011 Louoooko (lg60}.

Vitc:::in 82 vr.a �ON alnblu to th� � cooldnr, procoaooa tha.n
rt tacin � • i'hll loaaoa obcorvod vu1od bo tvoc 1. 2.i, � �- 'lbo
bii-hoat loao 1nourrod vna in diut D4. Thuoo 10 ___ -isht b.i duo to 

looohing nnd 0rvn - PGn oook1ng. Losooa, by thia C(IMa, of vtt 111 

B2 hav,1 boon ruportod by Bona - Pixnon (1938) and Lortno C1.1,d

Rv.uucton (1937) • t-,,u1k (1967) roportud 1001100 or up to � ror 

ribon,.vtn.i in hie invo11tlg1,tiona. 

Cooking loaooo or ninoin nnd r,yridoxinc Tar1od bot"•�o 5.9� 

l\llQ :,O.l,o nnd },4 .ind 48.7;,, r.iapootivoly. Thousti nlcoin ia 

ruport..d_ to b,s hoa�tftbl"' (U.1id"'r, 1966), pyridoxino io thcn:olnbUo 

(llood.ring Qnd Storviolc, 1960). 1 t 1a pooaiblo thet ninc1n c1ei,t b.:i 

loot by l<lochi1:1� du.rlnf, tho l'N:IPa.tation ,.,r tll4 roodntw:.Ca, vhilu 

loooua or pyridoxino �1 d bo duo t.o both lo11cbi.Il{t wd th-, 1.1gb 

tc::puratur., of tho oooldn6 1:u,di•. Tbio could thoroCoru b.:

rooponoiblv for tho hit;hcr 100001 oi' PJ'Ti4oxino than n1oc1n. �uao 

rooul ta o.g:Nud in ,Prineiplo vi th tho rooul to obt4it)vd by Bondor 

(1966), llood.ring nnd Storviok (1960), Rlioaol .il, A\, (1943) and 

Davion .!U oJ... (1959) • 

Loaooo ot tltom10 C

c.ie;ht bo du'- to loachifl8, 

variod botvuon 401, end 100/,. Theoo looooo

huot and o:eys->o (Bonder, 1966; Boa• - -

Fixaun, 19)8). I bc,.,n ooe 1.t110no'1 by tbo proaoDOo -
Looo.aa uis}lt olao JAVu 

oll1 ion& (SGCint - Cyorgyi,
oC tracoo or cop1 er ft.lld otlior cot 0 

-
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19?.81 hclliu iuld Zilvn, 1935) in tho dioto,
of 1� 01 tho Vit.ooi.na in diot .,.. oi""t ll .__ 

Tho hictioot loaa 

11< ,.., II.II we uavo bvcn cnwied 

by tho proo1>uoini,; 1:10 thod Md tho lo11£or pt riod niquin.d for cookins -

th1• diot o.a dvaoribud on PftC\I 90, :.. 0 1'loul t of th .. .,,, t,.; 

rt tcu:iioa (Uld th11 othor wotor aolublo outr1ont.s in the ,.. t .. rya::: 

Md ooooyur.i mur t hAvu buun loo l to t.ho oooid..n& water vhiob voa

diaoi.rdod. Tn, ruault� ngrood in principle vith Uio ropo�tod 10110011 

et tho v i  t111:1in 'ID t rooul t or loaohint": by oovorcl vorltons 1oolu'11fl4l 

'l'Noalor .2.1: �-, (19:,6) :lnd Fon ton (1937). Plott�� 1)1.. {1963) 

roportod a loao ot 451.- 60'{. vita:in in po.;ilod oo !.kod potntooo uaod 

in hoapi tnl dicta, 1<,oUunry nnd Crahn.ei (19}5), Fonton l!,_t :u.,. (1936). 

l'ixaun :ind Roaooo (1938), Fddy and Koh:uln (1924) nm LODpi tt $.1 Al, 

(194:,) nloo roported vory oon.sidvr�blu loosoo of vita:iin C by 

loaohinG in ooold.118 foodatu.f'fa. 

Looooa c.ight uoo bo duo to tho traditional cothod of 

pruparing tho vu8'1tablca. 'l'hio, 1n all ca.auo, involvod J>Nlplll"o.tioo 

-

or the vogotoblua oocoti u boforo cookino bogon by pio!dng, -

Boa). l pi cuo, und rOlll'"b1ng often Vi th '"'A8hil18, OU t ti Ill' ill to vory 

poundinw in O cortor to further ruduco tbo oieoa or
oquoor.� or o 

ofton oxpooo t.ho bruillud au.rracoo or tho __. tho piucoa. Thoao proouoooo 

d tho oncy:;u 11J1cor'bio c.oid old.due, ao, 1 t -
Yog11toblua to oxysvn on - • 

would not bu r th Vitamin wcro lo3t ovoo
aurpriaing i! ouob O• c 

b.ttor� oooldug b1tg8'l. Loseuo of vi t..::un C duo t o  tho oxidilllin&UN
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od Quoop(IM dic,lu, 01/VY r, 1 t l 1 1

ff CUI OD h al.tl duu to 1011 l'� u er

1da voul.d bo notic•d ol.110 tlnl 1a ott n

sootcu-y 04lllluoptlon of i1011:1 oil 111 t .rout.-:d

or coc:oyea ouwido tl: .. nor.:uu Al ti 

�-txr-o 1• o •1 ur10�11tl1 lo qu:uilit) or t 

r. cl:&

\ � l •

r1'1a 

I f ln 

t YWnw 

\ t!ll t ,,, 

h1 • #llc-

,Jll t in 

in All d.i t an:! t.hlo ol t\lation v rurth r uor onod \iy Uie 

YuNI t r  1 t1oll41 proooaoins tuld coold.nc thodn vlucb 

1cd�oc1 1caach loo oo,

(5J Coolcinc h&rdly llf'Joot d U10 in r 11. 'l'ho cucl\lll content 

or co t ot t o dioto .in ti.1,;h, tut 1 t 1n doubt.tul l:C th 

iron JN it in ec::u of th 011 dSut.a voulJ culo11 for the 

TY int t.lnlll para.111 tic inf ut tiona !Ind cnd ic �ar1 

01Jcow.t r d 1n theoo r• ont poJul t1onD, 
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(6) A:lcorbio ncid 10 0 ri 1 ow, Y lll'ld oit.'niticA11Uy do:>tro) d in

th diote dw-tns oooldna. 

l 7) Vi tc::;)in A (includ1nu bpt6 - OIU'Otcoo) cont.ant or thA.l

",riowi uio to v0.11 hii;h door,1 to thu cook1oe loa:soa.

(d) Tu,, �,,sictq or (\(,'diru• thp t ,c• dietc t:i rn�:i: It hu boon

-

ohovu by var1ow, work ro thot thu nutr1t1v .. viu.1:.i or a dlot rNJllrod 

for hu::c.n con1u::iptiou lo intluQnood by 01ebor or 1oboJ"Onl f11ctors 

1nolud.in& tho wn,y thu toed iu proporod, tlu qUA!ltity � quality 

oi tho p:rotoin, thu o=.ow,t of food oonou::od (lllllor, 1970), the lovol 

ot tato and carbohydrotgo (booa11.1111 of their i;roloir....:i1 arint action) 

(I'lott tu1d ttUlor, l95tJ). lt ouch a d1 t io n:,oe,yod wilt. rata, it:, 

i.ntGc t.id "1 t h  coloria (l>ucin » Ll.., 1959) or hookvor.l (On-o011 -

Tutttlh and Flntt, 1967). 

Toblaa l} - 20 ohov tbo rooronaoo of the co.lo lll'4 thu

littonaato tcc:uo rots to tho Yoriow, dicta. Tho nitrol-en 1.ntalcv 

(Toblo l} ) b<)tl,cun tbu eu1@D d.id not v..ry o16Ulf1oMtly oxeopt in 

diu t D} ( Coaollvo roofoo vi th odikan 1.k.on) on which thu fG;i4loo 

conawwd aoru thAD thu co.loo (I' < 0,01). SlichtlY hil,hor lli trogGn 

in�ko vuuuo wro also obourved for tho fu::ialoo on d.ioto Dl (Gari 

v1 th nfaD und o::.okod fillb) n.od D4 (l'oundlld )'IC v1 th plllio ooup). 

It 1a likoly llw t tl,oa11 dioq vuro more pnlatablu to thia aox thc.n 

tho ot.bvr d1vta. Thu =a1oa, on tha olhlr hwld, ooDDll:lod c.ore orUN
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diutu D2 (�111\ okpOJl 111 th b,'- ) o u. aoup , D5 (EkJY..o llkukl,o) lllld
1*( lw.k \!kca) tht,,n tho toe-' =110 • Th" 1ntluonco of tno to 1n
l1c1ting thu ocooptonou or rood h-- � • .  '""' ...,gn dC.::OIUILToi()d 1n raio by
Licht (l9SS). � Lii;ht ond TornGb(;n (19s,n, b) havo 11hovu that aoz

io 4ll illportont factor in r.,l!\llotinc food intoko ill CAJ.11 And

fecalu W\lanl.io6 roto. 
-

Tho dotn on PEit ('i'oblo 14) .lncllcolc.d no oign1f1cl>Jlt 

diffor.:ioou butwuun tho Gezo11 gzcupt in diflt 1)5. TlJO llAl.o rato oo 

diot D5 ehowcd aignifJ.ocntl.y hiehur I ER thM the fo:.aloa ( <O.Ol). 

Sli(lhtly h.iet,ur Pr.R vcluou voro oloo obo"rv<1d in U10 cttloo on tt:;,

othur diota ozcupt diot »,. Th\loo oboervotion.o llii;ht bo duo to 

both thu h1t:hl!r n1 troauo ooru,uuption by thu c.alo rat:, on tl1eo11 

diota and to th., fnot toot Qflicolo of th1e n:i: utiliwd thuoo cli11 ta 

bctt"'r than th1, fc::ialv" u ehown by tho h11 �r t:nw d..i�tiblli t-y 

(Toblu 18) QZ\d thu not protein utili1ntion !igu.roo (�nblu 19). Tho 

fCllolu rotu on diet D3 i;howd both h.it,n-,r wul�t sn1oa ( I' < 0.05) 

( fablu 20) and hich->r rER thAn thu :oluo. Th1u could b.; ottri'bu�d 

to both tbu b.ighur ni tree.Ju intnko by tho foaolQ ra.t.o end tbu 

lovur protoin oont.iot of t.hio <d .. t t.han 1n othcro. Jlorrtaon nod 

C410pboll (1960 n ) proacntcd uvidunoc to ehoir that 1'0::iol11 roto

tund to Bi vu a,nrl mal PER n t lowor dio tory pro to in li;;vol11 than tho 

1:1111411• 'l'hio would auggo::1 t n poasiblo an:i: d.1Ctorooco in protein 

Jonvo (lgSl) obtainlld uvidonco 1nd1cntinc thlltUN
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t'�w.o rato ll!ld lovt1r pr • -·1 0"" n roquiroarn to than =a.lea, Md

liholton JU. .&J., (l9Sl) praoontod date to ohov that lYDino roqui.r .. -

aont 11110 hiuhur in cAl\l ""Wine pip thM in to--l!lo. Voight 

!l\ino by tho t\lo coxoo rolotod h16hJ.y to nitrogon intllko lToblo l)). 

'lbvov roaul tit 

1111d llorooatur 

aupportod 1n prinoiplu thoao oblainod t,y &ptud
(1947), lhorvood M4 \loldon (195}) IUJd 1131111 (195911, b).

Tho ooofficiont ot tru1, c11l)Oatib111 ty or tho diotAry Ai trogun 

v11a nlvo,yo hithur in tho mnlo tato thao 1n tho tc::alc.:1. It 11 

poaaiblo from thoao oboorvotiona to oonoludo th:it protoin c1ig"Oati

bil1 ty aay not only doJ>ond on tho ohu:iico.l l\llturo of tbu protoin 

co::ipont.1nt of tho diut but Ll110 on othor tn.etora. }'or 1nDt11.11cv, 

Hi toholl .llJ Q,l.. (1950) 0111, llotud that tbu othur oocpononta or thu 

diot cay moclif} tho uotion of th.i di6')11t1blo OIUl)i:o11, by intorpoainK 

1ndi6')at1blu barriuta botvoon protoo.ao vad 11ubatr .. t.u, b;,, cU1turbiog 

tbu propor rolotion botv.ion tbo oocrutory Uld cot.or AotiVitic11 of 

tho CIIDtro-intootirw tr et, or by otb r i::iolAIJ, ArlS of tlloao 

tee tore cay bo 111fluonood by tbo s1a1x of tho ooSr:Al · Tho 111gn1tic

.n tly hit,h.ir T .D • .1n i:in.111 rota thllD in tho tocalc,:, oo oi:.u or thu 

cU1a1to Qieht be tho roo\llt of tbo uxtQnt to vluch tho110 toctoro 

influouco oooh othur in thu cUoto. 

Of tha dioto (��blo 15) did not diftor biolol(iolll v u.uus 

t in cUi;t D5 on which tho oi1111r1contl:i, botv11on the 11uxo>11 uxcep 

Caluo ehovod bi(>hor bioloi,-icAl vnluo (P < 0.001). Thie m.i&ht bo 
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duo to tbo oiun.llloo.ntly hie.bur (P (O,co1) JiR1 ('i'nblo 17)in thll ciuu rn to• 'niu totllilo rat... on diote D2 o.ncl Il4 ohovodbighur 8 • V • th11n tho 1:111.l-,11, rtsie ciflht bo duo to U:o lowr tnwdiUoet1.b1li ty oC thuae divta in thio 001, Thin ooul1 Nlllll t in
on QOonom,y ot utUiantion or tho looo avllilablo D.1.troeon rroa
tlhi:so dioto by tho fomeJ.11 r,ita, Thu not protoin utili&otion (rablo) 17)waa hit;hur,in all 011.1100,in tin. ul1lo roto. Th1c ci(dlt bo OXplaiaod
by tho high tl'Uo diguotibUity of tho cliotary nJ.troeon ill th11 a 1.
Horo nutriunto m.18ht be, cicdo nva.ilnblo to thia ocx in thia "�·
Tb.ta r-,ault 3Upporto tho 1>ror-011ition or lienry aJW:! !Con (1959) that
di81Jot1bility .nd .mino ooid pattorn d11tiln:iillo tho Yaluo or tood
protQin to tho onil:lo.l.

Tho r.a.l.u rot.a on 4ll thu dio ta 11ho11 ... d hiJ:hcr lrDr,Cl1l11 t/ value.a
(Tabla 16) than thu fu1 '81..io on o.ll tho diut<>, Tho:io di!f1.r1.noo11
iror., aign.1Cicont (P ( 0,01: P <0,001, ruspeotivol:,) tor thu
oox:011 on diet., DJ ond .D5. Th11 !IPR vo.luco of th11 rnt an, ohow
in Tablu 19. Tbo 1:1o.l11 rat:i ohovud h11,hor !IPR valuco than th1J 

t'llllaJ.oo on ull tbo clioto. For dicta D5 and D6 thooo d.1.ffcronaoa 

woro oisn1fio1U1t at 5j!, '1Dd � lovolo niopocti\'vly. Tho hiehor 

liPR veluoo for thu .;iul.QO could itldicoto :1 po,oiblo �h11r 

caintononco roquirc.mont by thin oo:r. 'l'hJ.,. vould aupport tbo 

Pl'<lviows find in ".a or - orrioon ond C".IClp°bQll (1960:i} vniob oussuo tud 

I 4_ ronu.iromontD of nutrionts b) rota. oo�o oo:r d1t oronooo,... � 
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'.i'h1> rvoul tn tor l'ER Md ""i"h t � 1 r o g..,..n11 or tho CAlo and
roCAl<i rntu on diul D6 (lwl!: ukoo, l"'Okod !1.vh o.nd pn.ln oil)
1hoved that thu ttnimoJo loot ll'Oiuht durino tllio pariod, Tbo dsta 

for thu totl\l o::iino acid oontonta or tbia diot did not rcvoal uw:b 

diffuronooo !roe th11 other d1oto oo obovn by tho roodins cxpori.c.uot. 

Tluo diooruponoy otin bo uxplainud by oaolUIJ.na tho J,ro:sonc11 10 tbo 

diet of non - pro luin gro11tb 1nhib1 tore (Lopk.ovolcy, 1955) • Tho lir'' 

data for th111 dio t indiootod r,ooi ti vo •1aluo11 doapi to tbo vtt1(:ht 

1011. Thio might c11nn thot tho cmit1ol11 ot1ll rotiunod ooco or the 

Ditropo 1nei,atod dur1111 tho exporimoot, ao tlmt tho 101111 in body 

vuight could bo oxploinod only in ton=a or tbo 10111 of� rot 

'1nd body wator. 'l'hooo oboorvationa ngr•ud 1n prino1J'1.o with tl:o 

reaul to or horrison � Ql. (1962). 

From thoso r.ioul ta, it could bu aoon the t in ahloo t all tho c1111011 

bighur valuoo tor .ul the vuiabloo and grontor vnriat1ono botveoo 

the die ta woro obtained 111 lh tile ell.le r ... ta. Thio vould thor.foro 

1.Jld.ica to O sr11n ter eonai ti Yi ty 411d pNo1:i1on rl th thie aox in 

diu ta.ry ovnlun tion than w1 tb tho fe;i.alll!I. S1cnif1oant d.ifforonooa 

b d •- thi> on1col1' on cll•t D5be, tvooo tbo aox.:,s voro 41 vc.yo o corvo = 

(i::q,on lllrukwo ) doopi to o non - ai81lif1cont difforonoo in tboir 

111.trotJVn oonau:iptlon dt to. 
i.'oblo 28 ohowa tho Di trot,-on intoko of tho ra ti, oo rolMtlxud 

And oookod diot.,. TI1u roto on rAW diet.a 1>2 (.uiyan olcpno with r.bok

1k ) D5 (� l(kulcwo) and
•oup), 03 (Coooovo tootoo vith odikan on' 
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D6 ( Ill\lk uklll vl th coolt"d flab Md t'W oll) cor.,\Cod �ro

0.001 for enoh or dioto D2 nnd D5) th:in tbuir111 trod'l)n (I' 

11 t t11n:111 toa on tbu cookod d1 •-. 'li ..., ., eh tly hi&hor ni trOCQD

lDtnku valuoa w.iru obtDJ.nod roz, th1, ratD 011 coolcod dioto Ill (C.iri, 

nfr.o v1 th DIJOltud fiah) nnd D4 (l'oUJldod yr.r,. vi tb plain oour). tbo 

COQpnrioon of tbu ni tro50n intnl-:o or thu rav-1xod CJld oookod diot41 

114t\ina t that of tbo Mitinlo on tho control diot 10 :,how in Ta'blo 

29, Tho rAta on row and aookod Gari, afo.n with GtlOkod fiah (Dl.) 

aonou..iod coru nitrogen than tho corroapondinc 11 tto�too on 

aoutrol diot (P < 0.001). On d1ota D2, D}, D4 and D6 tlw dii,tary 

nitrogun intlko vne oft 1D luoe thM tho oontrol. 1nooo d.U'Crruncoo 

in tbo diutuy nitrot,-on intoko oould bi! nttr-b .. t... .. ro tia, Tlll'ying 

dogrooo of palotnbll1 ty of thoo11 fol'tUI of dioto to tbo rtta 

(Light, 1955). Thu vuiuht ��ins of thu onicuua oD tho rav 41ld 

ooolt11d dioto aro ohown in Tablu 27, It io posaiblo Cl'0C thooo

rueulto wd oarocio.lly in dioto 1>3 Md D6 thot nitre '.tlD intuo vn.11

not tti., onl)' roctQr controllin6 voi ;it gnina of tho lllJimala. Tllo

voight i;ains voriod with tho typo or di\t. Th1o lll)ll t'Urthor

11upportod by gruator body wuight gaino of thu oontrol o.ntcAl

(tablo 30) wbiob vu.ro i.n oll 00.000 eii;nifioo.ntly hic,hcr tb.:ln tbu

ciuna 1n body woight of tho toot oniaolo oxcopt in diot Dl. 'l'ho:io

Naul te aupportod tho pNviouo r .Lndin8o of (Kik (19,a), Haot J ton

(1939), Kitchvll and Coman (1926), rrora cnd Co.rlylo (1939).UN
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In Tnblo 25 tho rt:n voluuo or tho nn.1:::nla oc. tho rnv Md
cooked diotu ahov11d tlia t thu oookoc1 diuto VQro bcttor utili&Od in
All ou11a. Thio 1111a 11ho1m by t'-- 11 .... _ "" 1 li""r P&R Voluc:a for the Tllt:I
on thu oookod diotn oxoupt in thv oooo or diot Dl on which tbu 

llllii:Ala tod tho r4v diot ra1r{jd bottor. Si.cco t'1c:Unr alight 

1ncr.iuoo voro obaorvod 1n tlao NPR (Tftblo 26), BV (Tcblo 28 ) , 

IIFU ( Tnblo 22) Md IIDpCalo � ( Tnblo 21), 1 t vould oppoc.r thu t tho 

ottuc t o! trndi tional cooking on thJ o die, t "Ill> ollE)htl.y dolo turiow,. 

Si8Jlit"1oantly bighor P&H vll.luoa (J (0,001) wro obllorvod iJl all 

ooaoo for. tbo oontrol ;,nicialo than tor tho toe t. 

Ao ehovn in 'l'obl<- }l slightly difforunt PER vlll uoa vuN 

obtllinud for tho oontrol nolmolo rro::: 01pc1ri.Dont to oxpor1.l:1ont. 

Tho Pi:al obt.uni>d in tbo nix ou�rotu oxpPri.cunto 1..in. 2.81, 2,741

2,85, 2,98, 2.74 and 2.80, Thio variation in tbo PEA valuoo could 

bu ottribUtod to tho varyini; reoponooo of tho ditfon,nt batchuo 

ot ra 1.3 ot tho ea.co bru1.1d to thu oo.co diot. Sigi l !U' observotioru, wore 

r.odo by Ronry and ICQo (1957) 1n thgir oxporii:onta. l'boou vorkora 

th11n Oll&,'\lO tod tlul t o o tandard prot.,io dhould oJ.VQYO b.:i oxaa10°<! 

togotllur with tho pro to1na to bu tuo uid o.nd that oom11arisono ohould 

Alvay11 bo mudo v1 th r,iforooco to tho portioulor otl.ndord prot.:in. 

Tli.10 procodurc vould hcv., cuch to co::i:iend 1 t, end i.Dpl1cd tho t tho 

Yaluoa d-.torainod pooaooo rula tivo rnthur th.M on tbsolut.. oic311i

r1c11.Qec (1'.i tchul l  .!U '-1.•, 19'6). Chapc:lQJl ,cl cl., (1959) obt 1.r1.,d

J-aJI valuoa of 2.41, 2,5J, 2•55, 2,50 ond 2,58 for oa.aoio

� protoin luvol in tivu o�purot� toeta. 
Dondur (1956)

rod at 

round 
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thll l Ell vn1uo1, of dr1,ud akJ.t:::iod cilk to be 2.47, 2.6d, 2.77,

l.70, 1.29 Md 2.76 UndQr hio OXpl)rwciu�oi cond •• i .,.
alir;htly h1ghor P&R •1n111uu obtained 1n thcan invot � 1.,�ttono 

with th11 control Milllol.o ci1t:ht bo orploinod troc: tho ob:ic"otlono 

of 1Co1>nu JU .Ai• (1962, 1963) thnt highor FER valuou nro obtA1.n11d 

vh.:n tho d1oto art.I 01 von coia tenod th!'IJI wh1Jn i;ivcr IU'l·. Thoueh 

tho le.ttor npponro n t.'Onurnl pruct1oo, in our laboratory , tu

control dio� woro cixud With wa.tor to a thick pt1.:1to to D.iD.1:ur.o 

1onttorins, ,1 th thio oothod of !6udi11fr, Honry (1965) obt '-1.n�d 

ovon h.iehor PER vnluoo of J.6J, 3.52, J,58, J.54 in tour aopornto 

doteraina t1onu. Tbo difforooou botvoon ay ·1a.luoo cnl horo 

aiaht bo duo to tho poroontAgo of co.1:i tu.re in tho cliot (Ko�o 

� A41 1962, 196}) :uid to tho otra.1n diCfuronoco of tbo rata 

(Janoon, 1962). 

In Tnblo 26, o_xoopt in diot Dl, o11.--ni1icantly h16hor 

?IPR val.11011 1o1oro ol' t,,n obt4incid for tl11. tuli:llllo on tho cooltod dicta 

than for their litton:ntoo on rAv - cixud dicta. 'llli.o roault oould 

bo attributad to hic;nvr aa.1nton111100 rvquirocunt of tho Castor 

srovillB r11to o n  tho cookud di" tll o.s indicn tod by their high.,r PER 

Ya.luoe (Tablo 25). Si::lill.ll" aiS,Ufioantly histi-ar vlll.®o (F < 0.001) 

\-Oru obtn;in11d for tbo control rat!I ,ihon ooopo.rod ,.-i.th thoir

li ttol'Cltltvo Oil ra1t or oook<,d diota •
llo&0tud and llorooster (1947) 

r' qui.rc.luoto of tho r .atur arov111o
obaurv"d t!1n t tho i:uin toll4l\OO

r tbo inoro11110 in body •i�o.
l'ata �Ilda to bo hiahor bcoauao o 
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In Tnblu 24 n1-•r1 1 ' "'"" cent Y hist,"r covrr1c1unt or truu

dii;o•tlb1lity (1' <0,001) or tbu di t o iu-y rrotoino vtJ.D obacncd

in tho oookod than tho r•w di�to. p u u or inotM.co, tho truo

d140otlbili ty inor11nood froo 78.� to 86.� in diot Dl BO a. 

reaul t or oookini.. In din L D2 D., D o u u , �, 4, D5 And D6, tho 1ncroaaoo

v11ro 11.0, 11.}, 6.6, 8,1 'llld 9,l>, roof�cti�cly, Tho lov�r

ooorttoiunt or truu digoot1bil1ty or the prote11111 in the r�v cliut 

could bu tho roault of '\ll 111\Qvillriblo protein frnotioo in tho rav 

diot, or duo to tbu oonvor111on or ,1 pl\l't of diotar,; and oadojl\lnow, 

protvina in thu intootinr. into 'Ul unavll.ilablu protoin fri:ctioo by 

tho �otion of thu rnv d1ut. 11oth poa ibilitioo could opcroto in 

r1,d11cins tho truu digootibili ty of tho rftv cliot, Coolcio,; a.ight 

thur�rorv hovo inoruoeod tho 4v(U.).1bility of tb..1 ontiro protein 

frootion and tbo othur nutricioto in tho cU ·t. Col!lpa.riaon or tho 

truu dig\letibilit.)' of tho row di� to rl tb thu oontrolo indicctc>d 

bv ttor cUeuo ti bili ty of tho oon trol dio t in oil oa..011 ( 'i'able 33). 

'11 tb t.hu iJ::lprovui:u,nt of tbo oo\lffici<int ot truv d.igootibilit) 

1111 n r,1aul t of cooking, tb11ro 11oro OCicllor Wtor.-iocos botltoon 

tb<> T .D. vo.luuo ot thu oookod oll\d tbo control dit. t:o 1 n  � rat•.

Tbv cou!fioiunt of t.ruu diguetibility v�o hign for all thv cookvd

diote, boiD/J butwoun 78%- 90,\. 

Quuity ot tho dictory protoi!l!I. 

'l'hio could bo ottributod to tho

AD ohovn 1n 1'abluo l(b) - 6(b) •

P Oourc• or protoin in oil tho dioto,
ish vaa tru.. mnJor � Thio 

foodaturf hao b<i011 shovn by auvur41 vorkorn (Bondor wd li4iwldon,
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19571 t,cL UGhltin ruid • orr1 1 oon, 960: llc.•ur1deo, 1947; Suro, 19570,b;
t,orrioon end C .:::pll\111 1960b) to• h!lvo hish true di(:'Oa t1b111 ty 11.Dd
otnor oxovllun t nutr1 tivu quoli t1ua t di r.a a OO\U'CD o otary protoin. 

Th ooc:uy oonotMt T.D. ror I'll tho ooolcud dio� duapit.i tho 

TAryina lovulo or tho orudo protoin (Toblo e) in tbo dioto could 

bo uxplainod by tbo Viow uxprooood by Honry IIJld Kon (1957) that 

tor SoOd q�it.y protoino, tho c�o in tho dietary lo•ula do oot 

ol11o.yo 1\/tuot tho trua disao tib111 ty, and tb4t auob ob411€0o whon 

thuy do ocour a.r11 uou!llly ui::o.11. lljo'!I (1959b) ohoW'Od th:it truo 

d11,-011Ubility wnn conotMt tor ono nnd tbo ari:o protoi.n 11:"Nopocti•o 

or diuto.ry lovol, i.o fl8J"UOcunt with tho findlncu or Ulioon !!l �

(1946) Md Forboo .U �. (1958) • 

.la obown 1n Toblu 2, cooldn& oon�idorably i.=provud tho 

biolojlicol v'lluoo or diuto D2, D4, D5 nnd D6. 'i"ho elicbt docr"MO 

in biological voluo or diu t 01 hD.G iur.:iiuzy booo oxploincd on P� 202--20:,, 

In onao or diut DJ, t.10 lovur digoatibility or tho r11v diut 

CO'J.plod with tho vary low prot.iin l• vul of tho diet ( l bl., 8) 

could induco n collllid1.1·oblc. uconocy in lh11 utlliw:.ition or the 

lcao o•'l.11.,blo diutoey nitroi;on vbicb oir:bt bo ronuctud in tbo 

hi8,hor biologio'll voluo of this di<>t for tbo r..niaole, Cooparioon 

or tbo biolo1,"iciu. valuo of tho tv:>t Jiuta with thu control

( ) ,., ,nor valuv::1 ror th..:1 on.ooin diot •
?oblo }4 obov�d in .ill c oaa ,,.. 

'l'hio could bu tho rvo\ll t of b;.,ttor utillantioo or lhio di .. t tt '111 UN
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All7 or thu t.uat diota.

�rovor nutriont bnl!IJICo in a.ddit1on •..., tho h1chor proJlOr tiona

1 t 10 JlOllaiblo the t thio dJ.ot tui.a O C.ON 

or th� oooontiol tll:lino nc1d• (TAblo 11)v " to coot tile roqu1 ro:icn taof tho grov1n6 r t

Fur thvr o.dvo.n tft8'0 du to cookinc h,a boc:n oh.own in tl:o 1ignific1111tly hislu,r 1/l'U ot thu oookud diuto 1n tho r11tD (1' < 0.001tor D2, D4, D5 and D6, 11.11d f' < O .02 tor dio t D3 ) • Thie c.it;b t bo
duo to the highor truu d16')atib1lity or tb11 cookod dioto which 11.ight
buvu coapunantod for thu looaoo or nutriunto inclU'l'Od duriJlg tho
tt-11di tioniu. propnr11tion and oookinc of tho diut.. la cul caGu•,
bov.-ivor, o ait,'ll111e lntly hiehor lil'U (T11blo 35) va.11 obtninlld
vhon thu litturootu r,t1, wvru fod on the OIUl�UI d.iot, Tl10 lovor
lfl\l oC tho poaaant diu to could bo tho r,oul t ot tho lov Dlld
impropur biu.nncu in thu c1noriu. und vi t .11:110 contunt:, of thoou
41-uto. Horrioon u ..J.. (1962) ob<Surv.,d lovur VolUt.., ot llPll in
rato fud on OCLlloin dJ.1,ld vith lov c.inural And vtta:ii.a conte;at,.

'l'ho •aluoo obtclnud for tbu JIFU in r to on tho oookod d.ioto vorv 

in olooo c.«1'J'U• ..2unt '-1 th tbu Cigun:e, .>btninod by Killer ..nil De:i"

(1950) vitb tho pUIIBl\llt diot:l naou111111d by ?licol (1949, 1952, 1956) 

durt.ae O nutri tion!l.l e;u.rv.iy in tho drior nor thorn pc.rt.s er lliguri11. 

Tho tlDpCrue of vnl u ... o ( Toblu 21) in all oua, oxc.,pt in 

diet Dl ahovud incrocaua 11'1 11 r.ioult ot ooold.ng. Tbo lo'DpOAlo �

�al.Uoe obtn.inud tor tho rota on oookvd d.111t11 vero 1.n olo110 UN
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�u oat w1th thu proYiow, rooulto or "lllor and� (1958).
'l'ho �ll(lr.uly lov IIDr,Cnlc ' or thuau dioto could bo dull to tho
lov l'Cc.l.11 � ( Tnblo 12) r.nd tho lov J;}ltJ •nlu a FNViow,ly
uiploinud, Jinc" thu curu.rnJ.ly r,oor nutritional atetu:i 4lld thu
conco.::1 tnn t poor honl th or thu pu111111n t r c.::iUioo o.ro r.l vay:-
at trlbu toc1 to thu low I'Cnle 1' uic1 liDpCn1a � or thoir die ta togu thor
with thu itlodoqu'ltu CODDWilrtlon or thoou dii.to (Idu.::ol,io, 1970;
Jollirt, 1955: Ekro, 1970; Duco, 1965 nnd lll'..QY othar vori:ore),
the IIDpcn.10 ,I> of ,hoao dioto na naonyud vi th hoo.l thy grovU14. r4�

wsro oo.:.ipar •d v1 lh th.:. rooo lcodud a.llowa.ncoo or llillcr (196,)

11114 't'IJ.) (1965) a.e ohovn in rnblu 39. F'roa tho t4blo, I.ho rollowi11& 

oonelua1one could bo drawn that: 

(1) Gari, nf'a.n ,r1 th aa:oltud floh Md E:kpm nkukwo would

under \ho oondi tiono of 1doqu11tc calorio intu:v

(fJUlor ond l'o,yno, l96lc,) oe.tiofy the. oouda or tbu

oh.ild, tho c.dul t .llld pooa1bly the cixod bouJohold,

(2) ..eynn okpA11 ond Powidod .> d11,ui •-10uld only ae tlaty

o healthy �dult vhun oonaw.iud in ndv4uatu quontitieo.

(J) Ciu,aav� foofoo and Ivuk uko::. nN too J)OOr _, routino

tooda for ony cu:lbcr of th<o rcc1 l 7.

Tho folly or tryins any of tho diot., on intt>Dto ns

a aubatitut tor brllao t of 11; ia oocn 1n thu llDpCiua )1:

figuro tor bruna t oillc co:iplU'Od vi th thu Pt.1IIIIM tUN
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tbg 1 nw .. 1 dicta A-P dptgn;ingd by R,.t , r I O .1.-� •,n;l roar, P 

-----,
-

--IRR:�o::otiIJ:;;-c::;nd;::od;-r---------------------------------Allowancon ot ,��:--:r----,..,.. D I •? s 

�., 

.dolcactnt 

..t.11 t

frc.:,�coy 

bti }I'll 

?rtuato.r) 
*htuic

IIO�r 

•O - :, contho I I •

I 

J - 9 II

9 cootlu,
} YlllU'D 

3 - 9 yor..ro 

-

-

-

-

-

I' 
I

lll>pCole � Gcu-i,n'.lcn Viib �� okp� Ce1111Ti
0

ioo-11eol:od fieh lrith nb:k t (Hillcr,196'}; coup 00 With 1--,-.--__. cdikr.:J ll:o n ••• A.O. ,1965) R.lV •J:D
0

R!:--;;V7o�::o:D::::,r'.R&.-V-t-�IED 
---t'---+-4--. 7,91 7,72 4,64 5,17 J,73 

•• 

0.} • II • I I I ' • 
8.0 • 

I 

7,8 

5,9 
8,4 

I I I I 4,0 • • • l •
I • I • 

i I ' 
• • ' 

7,0 

9,5 I. 

6.5 
•• j---"--...---·--·

• ),otul of oix :,epornto uotUJbtioM

Pounded Y� EkpM Nlculcvo
vith pln1n 

IOUJ, 

Jill ill.I 'Wl•tJm -

4.4� 'i. )9 5,25 7,JO

I 
I I ' 

I ' 
' 

I I•I I 
I • •

I ' 

Iwulc Oko:i 
rlth 
•-·'·• I _,.{ eh. 
RAV :oorm, 

},O( ),29

• 
I • 
I • I

I 

I ' 
' • 

�NTROL 
DIET 

7,31' 

llu::r.n BNJ-
rJJt Dilk 

(Pl11tt & lllll•

l}r' 1961 ) 

I'
I 
I 

8,7 
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(5) Tho 1n�daq\l6cy of o.n,y of tho co-on diot.o 1111
rout1no Coode !or tho coro V\llner4blo uoura

(infllnto, tO<lcUora _ _. l , , ... o oacllnt.,, t.ho J1l"06J1Qllt IUld
thu lootnti.n,• ) u 'llOcon 111 n.110 ohovn 1n tho tabla

111.noo the roquir11�nt• oC thla ,rroup io v.iry g:Not.

To\"l 3orum Ch l to - o t.a rol lov1tlr in th9 .. ni:t"l:.

Tin, d�,tormina tion of totl11 chol.ie t.>rol 1n cone ho.o oaau:::od 

an ruldod aisnificanou in Nlcont Yt.o.ro bucnu.,., of UJo poo11iblo 

1.lsf!llcatlon of cbolootQrol 1n thu otiology of nntc11.oaolczoaia. 

In tho111 i.nvo11t1s�tiolllJ, oonu, choloetvrol lovulc �.ire doton-,tood 

in 0!110 nnd Ccoalo, rato Cod for 10 da,ye, on rav - nuod, tr di tlon ,lly 

cooked poo.oant diuto of South Eaaturn ,;11,�rin,cnd on 0111101.n diot 

for oocpnriaon purpooo11 (Table .58). 

,.a ohown 1.n th11 tablu, thu r11 t:i oo the oaaoin dill t ooo-

1ia tunt1y oxh.1bitvd highur choloot1.,rol luvols thr..n oitbur Ua.

litto�t110 on ruv-eixod or tradit!onoJly cooked diou:. P'6-lllo

rate on all tbo diot:, oxhib1 � d eligbtly higher tot.al i,uni;;..

cholustorol lovulo then th� corresponding c.aloa. On both Corea

or ttw test dioto tho tot.u cbolootorol lovol:i vor;, vithio tho

rang0 of ao _ 120 cg/100 ciJ. sorur. in both aoxe:,. ho rang" ot

120 _ 140 r:.,;/100 al serui.. 1111,0 obt111n.id tor both 11oxo0 on the

control diot. 

3c,v.:irlll diotlll'Y compononto hll.vo be.in ohoim to a.ffi,ot tho

CODContr,11 tion of oeruJJ oholoe torol, o ,6• thu typo 4lld Moun l of
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ca.roohydrcto and ro�

1957), thu llll:ount or

ln thu ouuJ. t rot tbo 

- 21, -

(l ortQan JU. .::l,.., 19�51 Hocatild. JI.� !4·,
protu1r1 Wld G:£1tnooiuo (l'loyor .P.t; rJ., • 1956).
oonoontrotion of ueru::i oholo:stcrol l'f-eara

to dutoruinu tho dogroo ot athuroaolcroaio producc:d (llogot<id

il .Al.,, 1957) olthollah othor Coctoro a� bo concol"!lod 111 tl,u 

youns r11 t ( Vi talu il .AJ.,, 1957). Tiu, ronso or 120 - lCO cg/100 r.i 

obt11inud tor tl,o control .lJlis;;cuo 111 in oloao a&rocont vith tho 

reaul ta obtai11ud by 1-\oyur .II.I. .cl.• (1957) in young rota Cod on la.' 

ouein. Cuthburtuon JU .AJ., (1959) obto1n11d 1:1oan \'cuuca or 117 ea 

lllld l:,O ,/100 cl IIOnll!l roepocti·111ly for raalo and to J, r11to 

fud for 14 dayo a1·tor weaninc on .stock li<1t, Th.i hichor eol'I.C 

oholustorol luvola in tho control ::-atit on o diot ldt}t bullflr OJJ tho 

souroo of r,t oupJ>0rt tbo findill€ or Aftor&'l)Od JU J., (1956) vbo 

obourvod higlLor vnluoo for l!U'd than ,or cotton oo .. d oU ...., tho 

sou.rco or fot 1n tho diot for rota. Jooos 41A Huff--..a.n (1956) 

obourved that lon,; - tore fo11ding of high lovol:, of cU.v tar7 

04Doin tond to incrouie. au.t°U'- choluo terol lovolo i.a the nor:;Al 

rot. Dr46don .I!!&• (1957) oboorved that tho addition of butter 

to tho diot of awino cttuaod a aigniticont elovation in tot,u 

aerua cholusturol but corn oil wna rltltout offoot. In llll tho

f r t va11 P llci oil, a vo6'Dtablo oil,
tout cU,•ta, tho oourc .. o s 

f di t ll5 tho lovolo or tothl foto in
�Cflf t for c.bo rav fo.n:: o O • 

buun bolo, 15;,, and nuch low11r in t.ho cooked tho toot diot:, hovu 
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diota. ,.nnlyo1e of pc.l 011 b 0 Y yonuca (1967) al.ova thnt it
con t11iJ10 aoro th11.n SO:· uno ... _ 

ll•=ttt,d rntty ncid ( 1 1 and 11 ) o o c r.olo1e . 

It in po1101blo tl t tl in le) conoi.i t\ ntly lov lovola or tho aunc.
ohc-l1111t1.rol in tl,u t et �n.lo c.ro tho r<ioulta or tho lov
diotnry luvclo or r(jta d , en tho hish WIDnt\lrAtion ot tbo d.iutuy
!nto. Attureood n� .. , • (1957) ..... - obourvcd thAt tho cub:llitution

or u.wiat-urntod fato for o 1turntc.J rota in tho d.ioto tolAa to 

lovor tho aoni::: oholootu-l 1n o•pcr'-�ntcl 1 •v • .U.Y MiC/bO. J.lao, U,11 

Mn.lyouo of tho dioto oho1<ud thnt thoy vcN riob in vi ta:iin A 

(including bu� - oo.rotonu). 1'ood (1960) obaorwd tt.o hyy,oobolo ... 

turolc:.iio uffoot" of bi0h diut ll'Y luvol of vito::un � 1n obicko 

and W�itcul .1;,l AJ_. (1956) hoa rufortud that hit;h dietary lovula

or Vi 1.4,1,,,1 n .. roduocd thu n thvro .. 1 toua 1011101::i in old b .. o:i. It 111

thoruforu poooiblu that all tho110 diutnry coo.atituonto togutb.Jr

vith tit.. hicih u.n:,aturotion of thu diota.ry rats not aynorgL,tioally

to dopri.011 thu a11ru:i choloe t rol lovole 1n the c:rpori::!en till

llllUlala. Tito mild variotionll vi thir; tho groupa of cn1mela and

bvt1111on tbu  raw 411d cookod dioto r;.iG}1t occur ..tl " rooult or tbo

diffvroot lovolo of fot11 nnd o u-bohyd.rowo (Port::ian il .!W.· 1955i

lw1,11tod .Ill Al•, 1957), ,.nd protuins (Hoy.ir jU Al.•, 1956) in theao

d11ito. .llo«JUtod JU�- (1960) ob.ierv.id that by vllljdng tt.o

acoW1t oC dietDZ"Y fot, couplioa.t.cd eitu tiou 1a  cr..at4id oinco

vac:h r,.t dOIIII not n!fuot tho 0,:,ru: oholoaturol luvol proportioo11tolyUN
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t d1fluNnt di�L ry luv lu. !,nth .£.1 .!ll.- (1959) tou:d liltlo
•ffuc t 011 tol!I.). DOl'U;J l c IOl o lorol lov.:il vhon tll(I loval or tot
vu vnr1ud, 

In thuau cxpurtc1into I.ho focalo1:1 rr1ta in ell o1111co
hi(;hur but otatiotically non-oit'Tlific,mt Tnluoa or oanc

ox.hibitcd 

oholoc-
torol than tho 0alue. .. oicilo.r ruoult viu, obtunet! by

CuthborQon .K.,t Mo· (1959) who ob:ior·,od •o oi�fiotLDt dil r .. ronco• 

1n tbu ouruo oholco turol luvulo in 101111& cialu nntJ r 41(1 r to 

eivoo atooh dioto lor 14 dc�a fro= 11un.nl1ns. Thout oi{:IIJ.Cioant 

1111: diifcrvnc"o in tl.o .iuM11'. oholo1toro1 vllluuo oo:.otinoo 

occur nt this ot'U but thu.r wuru unuouti.l (Cuthbart.:011 J:.l,, .a,l., 

1959). Thu nbacincu of oi6Jlifiolllll diffcNncon botvocn ;.ni. .iux<ia

u oboorvod in ndul t P\Olo and focalo rats by C\ithbcrt9on JU .J.1..

(1959) llllcl • ..Ctor�od _u .!Jl. (1956), oput tro= oeo 0C1oct•, cichl

liO Voll bo at tri bu t1od to thu oho rt foodinc porlo d in thellu 

c11>erioont3. TbJ.a 1140 10 doyo cocipAJ'1: ,:1 tl, 24 wocb uouJ by

i.ttcr40o d _u .21.. (1956). Cuthbertoon .1..1 Al.· (19,9) llJ:rlcunod 

tta;ir obn.irvation:, for adult oale o.nd (.,,_ale rat to bo n N•ult 

ot a11x hol'Oonco. For yout14. r t:, 110::.11 othur rnotor 1'I ;ul .. ting tho 

aoru;i ohol1.11! turol vould aea.. noc11.1oary t.o ..ixplBin th, d1J tor<>ot 

-, o-·� choloo torol in .:ho tvo . 11xoa.
ratua ot incr1ooao 1n tno tot.... • -

(•) .. _, p t 11,5 -�d �--ru. vrote1n 110,ttww in th�
0 fDt;u OY!Vr1 ro V (W - -- - -- -

MR9r1cs n t,i r0nto. Tho total ,uru;;.. �rotvin 11,vola wr" higher

1o tho control 11111c.J.11 thon in th11 aniJ;lo.l11 of oi thor aox fod on tho
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\iat dioto (T0blt1 -,7 ) • ""-· •ruo cisht illdicotc a i:;oro otticiontiDDO?'JlOri.tion of tbu vro toina 1n thv control d.1ot into tho bodyprotui111 OJ t.hu MiCUl.l.1. 'l'hia would 11.1pJ)Ortod by tho h1f;hor IJJ\I ot tbu oon trol dio to. 'I'ho o.i:u uxplDAntioo coUld bo ott'orod
tor thu olichtly h.18hor it4J.uca 1n tho caleo tJwi 1n thu r�uOll. 
llo diffuruncoa voro ob:svrvud in tho oot"UQ protoin bt.nd11 Nl?DZdlo110
ot eox or di-it. '!'ho nbaunoo or oi n1ficont d.1ttoronctic in tho
total aoni;.. protu1n vbluoa Jnd in th, protoin bonds boh.·uoo ton::o

of dio ta nnd bo twcon d.10 te. ooUld bo duo to tho orpc.ri:l.inW
p;;riod whioh mii;ht bu too ohort to produco 11ey auah o!Cocta. It
t1ii;t1t i.lao bu thnt the tradition..l ooold.� or tho diola luld no
ofCoot, rtdvuroo or othorwieo, on thu ouni.:i protein, in tno r"te.
The r11ou1 t:i oupport tho pruvioua ob.:1orvctio1111 ot Vorn Ci.bdl. .IU A!,

(196:,) illld liol>k (1967) •
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l,u lr1 t1onru n t.udi1111 on oJ.x co:::ion1y u:iod South !:u t m l,il!\lrlD.11 J)unoant diut.o ahowod that CIU'i, otcn 411d tl::IOkod !lab,
411d 1:JrJ•M IJJcukwo voa•u thu b1.10 t dioto. Thll.'lo 1t0ro f'olloVvd by
rowuiud YNJ r..nd nfi 11 ufcro ( plllin soup), t.nyll.ll okpr"-i v1 th .w.'11'
soup, Md CODoova foofoo rl tb oclikcn ilcon in that ol'dol'. ltf(llc
ultoc, w:olcod fiob rlth pl\lc oil (Diot D6) v3D tho vorot d.iot ,in
that thu rnta on thio dio� loot voight. In Al l  ClUloo, hoir.,vur,
!Ill. tbu othur dioto 1:1 lintoinod ouppr11soud (;l'Owt.h r too in the
rnto. Cust1v11 rooioo with wfr.nn Ucon ooup """ t.ho pooNot in
protein oont41nt. /.l.l tbo dioto WON do!iciant in tho B - Titn::1.na.

l'llo rollowins ro00011.uo" tiooo oan thorcroro bo IUld" : 

(l) Tho oxio ting nicip, 0611 bo �prov..,d by inoron.oing

tbo proportiollt) or fioh, porill'inldo, on.uln "111

oro,y!ioh in the dit. ta.

(2) Hor.. vo1.-otisbluo wd fru.lt b.i corunrixl to eako

it i C incUITcd in thour for th, lonuoo of v -' 0 

Jtn>�rution and oookinc ot the. dit. ta.

(3) Tho onotin8 tri..dition!ll. mothod11 or h".odlins,

propora tion and oookin8 onn bo �provod in ordor to

-

t .. _ dootruo tion or tho :::oro l.,bilt. nutri1,nt11.provont ""' 

(4) O�•, bo c.noour�d to nupr,lu nt thui.rThu po1111an to � 

pro to in int!lku wi tli cotDria.111 Croo oho �J aouro11a suoh

akvo ori1b:i 1111d it U U'
r..o buoh cc,ot, 111uuot , on , 

-
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unooovontionni tooda.
(5) Thu:, ohouJ.d loo conau::u oc,g,1 corocu. t'oodo 10 ea

to incr;,IUIO thu intako of both protoi11JJ and thu
B - Yi tn:::lno viii.oh :aru conopicuollllly loli 1o tbair
diuta bwiud oaly on oterohy roote.
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Thu inv�ati�tiono ro1ortod la thia thoola luivo thl'ovn
!kill lian t in to thll undorotnn111n .. or th bl ·-.. o rro c:::o o! CJ-J.nutrition
in pilMM t Hieor1 n.n ho:ioo.

iocludu 1

Thu z:uijor oontr1but1on:i to knovlcdsv

(1) Tho •a.rt01111 rocipoa And prorortionn of tt-.o

foodatu.tra tor tlu, propa.r11tiou of oix South £natom

J>,iMA.llt cl.iota hnvo b-,on oluoid.ntcd,

(2) Tllo lo vole, or tho vo.riow, nu tr'ionu, 1Jl tho r11v -

cixod a.nd oookocl pu11111U1 t d1oto hnvu boon do l�l'tl11l41d

nnd thu looa110 duu to tho tr11d.1 tio!ll'J. PNJW". tlon

'.llld coo'k.inG prooudurua wro a.saoaood.

{J) Thu truu d.1toati bili t)', b.iolo&iocl Yn.luo, J'l'Otein 

ufficiuno) r tio, n�t protuin rdtio, not rrot�in 

utilir;ntion, "ieht irninll IUld 1011 oo end the n11t 

d.1o tary pro toin oaloriua puroont b...vo bcoo da t<trc,ln,ul 

11111116 molo Aild tcoalo rat:1 fed oo tho tre.d.itional11 

oooked d.1 o ta . 

(4) Tho nutri tivtl nduq114cy of tbo poc.aent lfigorian diot.a

ha.:, boon oluoido tc.d •

(5) bl (;n··r""' Mi! tho prot..,in oolorioa'I'bc c�tnbolia, c y..., 

Of tho tr.ndi tionol Sout;i - .li.aa tompo:rcunt value.a 

h.vu boon do toroincd •
1:1eer1nn d1ute 
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( 6) Thu n:::ino Oid Jlft i lurno of lho rnv - 111:.rod nnd oook-.d J>otUtnnt diota h " b<ic111 dolon::1nod.
(7) Thu ouru:: prot.,1n lovola a.nd tho llQnt.J 1 rolo1n

putt.uma or tho r.nto fud on atx triuU.t1on4l South -
E'lO turn llitr0ri1u1 dio tn hnvo boou d\J ton:..11,Qd.

(B) Thu toln.l aonu:. oholootorol lov, le iu lhu roto
tud on �ho rnw - lli xud Md lrNU t lonally cooked
diutu hnvu iuoo buun vluoidntod.
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I,CI !i{l!IL§rr, • ., i'S

I no J"U'ticulr.rly C1'11t1.fuJ. to c:.y H 11d of Dopa.rt::icnt IUld 

Sup.irvioor, Prorouoor Olu:ibo S1u11,1r, ror the kc.en 1.titur.et Md 

1nvcLlunblo 8\,\idnncu throucJ1out. the oow-aa or the u iilv.iot1cat1ono. 

1 Alco tluink oy frJ.undu Md oollt1cieu1. i.o th� Dopart:ont and 

011t11du for tbuir orJOoura{l'Q::lont, and tho Uni vcroi ty of lb:idllll, 

llindan, ll1Bur1a for thu Soholarohip ovardod for tl!o co\lrllo. 

Tho auU1or 110kJlovlc:,df;ull tl,u 111enif1onnt 1111d 1llvn.lU11blu oorY.10011 

of thu 1:intiru tochniccLl ato.ff of tbo l>op:u-t:lont or Eiocbt0111try. 

t,..,oor11. J. Ooun tuoi anil I • Ch.1ubo cl11oorvu op.; aial thanko for tlw

DIIJ\IL6=1ln t oL t.ho aninalo and tno produc tiou of tbo photogr 11lul • 

l.cusUy, uy th4nb t,"O to Nro. &.J. Onuntuoi n.nd oth..,n, for 

tbuir hulp in duoisn,ing tbo NCiJco 1or thu diot3 otlldiod end 

.. u11ur1. E.tl. t.koL .i.ino nnd f •• o. Onw"' Cor tY} iDc tlua thooia · 
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l I • • • I

l l:riehn, I I w • I

11 • fLJI( OJ ,UU1 1 ,, 

.... lit , . n., ,1 1 

n�rJuu, .;,, nnc1 

:hoah, I • (;, 

a1nurJao, s., �11d 

Choah, P. I\, 

a 11orJ.io, s., .ind 

mncrJ,..,, S., a.nd 

r.:i 11111.;, ,. , , • I\.

"ILi, rJcc, S,, 1,d 

�h, 1, .. 

- 225 -

(1?54) 

(19<,o) 

(1 ,l} 

(1959} 

(19.50) 

D:l.o.lo�u l •1alu11 ,;rt rr�tow tlt.

1ntlu'-roud t,y I� tr.r-,1 v1tuun s12•

-.�J l!�,,1., J.7/t I }5

L,rluOT,011 ol vit....dn 1112 on tt,o

b1oloi;l c l nli10 of l'oltl 1oj-:1 tunu. 

i!ult tier, or icw-vy t(> 1.,lucoeo 

innul:u, content or p.u1cr .. i or

J. ! 101, 1,;• ....... 16. : 207 -·- .. -· ..... 

llo1.'1LoliD1 or 11cvt1.lo 1n �corbut ,c 

UlnQ.:l J1i1.,l, 

,11.ur. J. ?i, niol,, lli : lD61. 
-·----······· -

.!::f\ cot or ia•ulin ar. luookinnisu 

o1,ivl,,. 
of tiaeuiJo 01 scorbutic 

J. Soi.,
--

Stud.iv" Oil '""h" OJ w· tion or tho

01.d C"olu in ocurvy,
t•ic rboxyllo ., 

l, 10�._C.!!!W•, �� : JJI•]

t,boll,i.. in ocoroutic
holuot,11•01 • 

uJn, 11.il 1•

J. iol. Che-�' .W
--� 

: 336 
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fan: a, R, H., n:.d.

:looah:lrJ.t, D. K. 

S.aeir, O, 

taacir, O. 

!l,t1oir 1 0, 

o,s,,u• I O, 

l.\1nir, O., and 

LG�bol, �7. 

Sel,,vady, O, SriJclntin, 

li. C., ,nd Go}>'.l:WJ\, C.

- ?26 -

(194G) Tho ov11lu.:i Lion of' I rotoin q1nlit7 in

tlao norrnl nriitnl.

�u1. •' !..!• Aond. fk�.' !Ll : 273.

(l:.1!>3) l,utrition ill 111 aiA. 

i Mr _. • Uod. • •' 2 : 31

(1963 n) lJ:provina thv lovol ar lu�it11111 • 

• !.• .u r' J • L.1, ..!.- ., .. ,...1. Ch" • ' J : 32 

(1963 b) Dot.in,1s� Ut.n orbolll-o rotur.o ill pahi 

o:u., In 1 1 �boo!: or PrncliCJll 

.".locn.._..,oLr_l!'. O. llllir (ed.) PP• }6 -

}7. lb�ilM �,ivoraity Pro111, Iluda.n, 

llit,'(r lll. 

(1972) Prcaidc."lti ,l 1tdilro1111 doliv.iroo nt U!o 

Annual Ccxd',ronuo of tho l,utrition 

Uni vorll.l. ty at' .Ibod.n, ld.6ul iA. 

Poll., 25 - 26, 1972. 

(1968) Jlu·11il.iillty �tu:iioa •,ith a pl.,nt

JU·oto.in diot a& n r.ilicl' for MWl

protein 11hort.asoe in child nutriticri.

II. :,.rr. ,t. lb.al .... A11pl. Chu., M : 70

(1963) £!'feet or tllu oral "1,11ni11tTAtion ot

luuoinu 011 tllo ,:,;tGboli111. o1 tryptophlno,

»ioch<i-• J., fil . 652
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a.id r, A, • 

1lcz er, A, ., •nd 

,oc11, n. i. 

unlo,·, A. £., 4nl 

l�ia.,ldun, :; •

ile"�er, A. r., ond 

111llor,  D. s.

�dtr, A. '-•, e11d

IIUlor, D. S. 

11.r r, S,, Rcoho1';1,

Ii, Jr. Loocll, J. K.,

tr.! 11il l L-i � , . • • 

� ri�o, J, ,. n, 

- 227 -

(155'') P. '-t1 .o ... , on 4't co:, protoio -1 
n t protoin utiliuc • 

-v_ri_t_, ....... J ... , �U.:,trw,,, 10 : ljjIQ.. 

o. • oioncy ar.il 

(1966) t,utri tJo l Qffoctc or too\ proco11euie •
.i • l"ood T ohr.ol., l; 261 •

.. 

(1957) ioloi;.1011 l ovalu!I. Liao ot pro to ir,a: a 011.

sp,ct, 

llrit. J. lulr,, 11; 140.
-

( 1957) Thu bioloc;icnl v11lu at Lho rrotoin.c or 

n vari�ty Ol fith c.. 111 • 

.::;IJ�1·1;;.;l..:· ....... • ._'!_�,, .ld : /,2.

(195J a) A nu brior c tho.l or 011limt1r. n )t

l'rotoin �'Ill • 

Diochaw. J., .i} : Vll, 

(1953 b) Con11t&noy I th. />!
.,
O r.:i.tio of Uiu 

-

rat 111d it:i u1111 il Ilic 11.ot�roine tion 

of tho not µ-ol, 1n mlue. 

�ll!:1 O:,::ll�h:::;;O ;;.:•'-J""'!.' � ; Vil 

(196:!) Protoin qWlllty 'lJld ea.rotcno utilC4tion. 

(19,.7) 

J. !,utr., IZ : 174.

Th� nutr. tivo vnluL a1 .Jl":!Jl'1 productll. 

rv1. Tiu, bioloeianl v.iluo or J'ish rloah 
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u;t,1,.-1& ' J • • 

.ro1, . •  

iloclc, R. J. and 

lll�oholl, II, H. 

:lO:l�-Pixl.!ll, It. A. 

,-. h<lll, 11. A. 

!oath, II. A. nnd 

Spray, c. I!, 

•'r tdon, J. II.,

Zall r, J • I, , : 'I 

Lt Ttlleon, J. 1.

- 12.8 -

(l!J43) :l'ho dut rcin tian ot vit;awi D (r:,_1 6 l',I• -

dox.ino) .Lll t11oh •

J. I io 1, Cl 
',I. ll:!! : W

-·

(1946 - 47) l'ho corrolt,tian or tho 'laiJ\o acid
co::ipocitio" ot prot.oine with tho.ir
nutritivo •. luc , 

(1935) Tho Lioloiic 1 mlu of prota.ln 1n 

nutritian, 

1-utr, Abotz:.. 

(19JB) Th vit.otdrl ocntor,t of hu::n.n rcoda 

1u; nff<ictoJ by irooo:11:oe ar cocldz1c1 

and c:aJ1IIU16 • 

liu tr, Ab�tr. & ;i, v•., !! : lo·

{).962) .Erfoot of iron OIi tho vitaaln � 

notiviLy ill tho our.u: oru ll\'cr af' 

(1957) 

totally �trcct0Di1cl rnta. 

�l!r�i�t�·:...::J..:.. _.._...;;;;::i
;;.

t .. 0 ... 1 __ • , .!! . 1lD 

d ��iLlontnl athoro,cltlrosia •
S,.nz o nu OXJl-

lA Qr; • 282 
Proo. Soo, f.rp_._l • ...!.• '' " · 

Z:Z-lJlh.u, . , V. S,, (194.2) 
ok1118 cothods upoa

£t'foot 01 VAJ"J.Ollll 00 

litieo ard nutrit.ivo
tho aubjoctivo qu

llall.l.1 y, ., • C • , llliu:nn, ,l •
� la :n r, It. J. v11,luot ol v, ,,ot.:iblo a.

Pood --!. • • l : JOO
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- 229 -

(l95b) Th;i rJ.l,c,r1L:r.lno roqu1.rQU!nt of' nnitalc
r.d CCI\ nni a1:1aoc1a tc,J llOtaboUc

ralA tioiui • 

• , ;._u _tr ... -�A.:;;b":;..;t�r..:. • ..:....!!tt!!:v�g. , �8: 369

Calclc, V., J. l.T, D.l.olcorcau, (1963) Ruapanoo of YOll•G rnt3 to rchlbW-

iud St.oi110.1·, ,. •

c.111:cn, u. c., 

l'runt - Kuilv.t, £., .Jul 

l!llcoaor, R. U, 

C!cpboll, J. A. 

�Gpboll., J. A. 

to t1on "1 th diot11 oontllinir-t1 d.ii'l'urcnt 

lll:lounto of protoir, cttor dopri\''l tion 

or protoin or of � lorioo. 

llri � .• ! , l1Uf:l:, 1 .u : 617

(l95l) Tho oi'fuot of a= cacbin.ntiona 

or hu .. n foo:lc an thu t."1'0.tth and 

ho:ilth of tho 1Ab0n:1tory rat. 

J, l'Utl' • I � l l}l, 

( .1963) Mo thodoloG:,' or protoin £11-.i l.u tion: 

A criti�l 11pproml of cothado tor

ovoluat1011 of protoio in foods. 

Put .L. l,o • 21. Jiv1 iu011 of 'l'oo:J Tc.clmol.

"'_,utr_tion. l oulty af Agrio, :>C-lanooo.

A. Jl'J.c&n fnivi.ll'.Jity of &ll'Ut, Lobanon.

( l;J61+) Diot.nrY footar& nffuotiJlg vitiwin -

roquir�ta.

Proo. ,iutr. Soo,, ,Y : }l,UN
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r.u::wll, f(, II., lllld ' 

Or:-,i,l,, d 

Prico, ". A. 

Onp;;an, D. c.

oi.,t:llo, .11,, aru 

et rtroo, J. C. 

Cbwi, • L. 

- 230 -

(i9i..a) Tho 1111&t.j o1 IJio nutritivo �luo
or Protoir, by it� ot'fccto ml

(1926) Colow· re,., ctiCX'l11 t tributod to vit.acin A. 

.,!;!_looh ..:..i.:., 1Q : 1,97. 

{1959) £vnlu tion of protoin :1n food • I. 

A cotJ1od far tt.;1 dot1:1·1UM tion of 

i.rotoil, of t'i1c1onoy ra tioa. 

C nAd, J, 

{19!,l) l.lcdlelll iold l.luite, /,f8orill I thoir 

t\wotion11 nnd 11orlc. 

Brlt. 1(1.1, J,, (1tfi2Z): 85

(1967) ContrJ.butim of di.ft'orcnt t'ood.11 to 

1:ho diot 1n tcrCl! of :r.:,uht, oalorios, 

prolo111:i 

Jnco:i To1:11, Roport of !,utrition:..l

Stu.dio11 :I.JI Acer, ,l.r.,. I (;)\/\M' m,ICJ'.l?
= 

L ->on/Ibad 111 liutri tian Couroo,
p oll°"11, onu. 

IbaclAn 1,�.iria.
Univw•bl. •:/ al' n.ud n, ' 

-

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



• A., lutoh.U.11011, J, C.I>.,

r.a J,:u;lco 011, 11, U. 

Carito, J. , . , 

• • 

Collie, 7. R. P., Di>::n, 

I. S., nrd 0:Jololu, .\.

Cull111, 17, R. I • , Owll, 

l 
- • . S., an:l L<1,t., •• .t., "· 

- 2,1 -

(1935) 'l'ho ird"lu c or v:u-i.fttia 1n tJio lovol 

or protoin ln th di t � ot ru.stil1t 

tho i:1·oto1n Cll it l,iolo ic...l nluo. 

(1962) Avoilr,bi11t1 of ly11.l.no 1n vl.olo uh03� 

c""'ro.l 

(1962) � t.. �oolOQ' i>f child hoalth 11nd 

11ulrition iJ :� c.r.111 villllcu, I. 

ro OUl'OCIII,

( 1962) !Tc.ll\'1.J"IIU IIIU'YO,Y or ho.�l th llnd

nu1.rltiou L� R\J'J;ahin D1v1a1or., 

,. , 1,1 ,-i • 

• Af • • ll�,._-! .• :� : ljl 

Co-op.. t1.vo o..,t r;u.n:.tlonti '11950) 

ot tho aL.d.no noid content, 

f:ut c;r:i llniv _r_ •:/· 
--

tzu tl,u 1,utr,t.1vo � luu of 

' ro .. 111 rood 

•curco11.
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, A.,, llutohil1110n, J, C.D., 

1.d Jai.>:110111 H. II, 

Clbrlto, J. K. , hr.d 

Koi.nody' IJ • • 

Collie, ?. R. :I'., Dom, 

1, ;, , 1 . d 0:Jol lU, .\ , 

Cullia, fl. R, I • , oi:m, 

l, S., and Lu11i, • E. A. 

Co-o;,u.- tivo o-,t. .. = tlont. 

ot tho aLino o.oid oontcnt, 

iJ. tl.iJ 1,utr1 tivo ._. luo of 

�1.x aolcct, J rrotolJ, :ocd

•ourcoa.

- 231 -

( 193!i) T!10 1r,t"lu �c at Y:lriatia 1n t.ho lovol 

lhc proto.l.n ea 1t blolocic:.il nluo. 

(1962) Av(lil. bllity gf lyaU10 1n holo vhc:it 

c .. ro 1,, 

(1962) � t1, cuoloCY � child hoslth nnd 

IIULritii;n in , i. ._r1,n Vill!lso, l, 

!:hvircx , P..iJ �lv. tian 11nd 

Troe, llo_o.i::t:,_ I ud. , .¾ : 140 • 

(1962) i'r41l\'<!1'ZU IIW'\'OY ot' hoalth and 

nutrition in fankahin Divi,ior,, 

1,. !lit '1- •

i(ll/50) 

.!!• ;..,1_,'t._,· •:...;;; •• ·--·., :.� : lJl 
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c .. n ro, L. 

Cotlovo, -·, Ho.llidny, 

�. A., Soh1 rt:i, R., ,r..l

llrlco, fi'. ll. 

Cuthb,Jrloon, • F. J. 

Cllthborteou, ,l. p, J., 

.tlco,,tu, P, \,, lrol> rod, 

:>, U., Uillr., D. C •• , Gild 

3h�rJ.oy, p. 

Clithbort:ior,, D. P., ntl 

Vur,1•0, · I • • 

- 232 -

( l&9o) I!c:,dicon ti d llA •

( 1558) 

.!! • .\t,C<.'\,1 ii.\__<!_�l Linen i

i. 1 362 (oitcd by lfcCollu.J, 1957),

nd c rt.ii in :ad hod of' At IA in in 

4 Lone .n.l II ltliful L J'c,, P11du:i 

( ci t<:11 by lcCoU11:.1, 1957) 

(1951) I:tfuoto c.r ol clrolytg duplotion and 

o.l.d-�110 .u�tw·lio.Loo Oil D1oclo 

an t..1ar.a • 

(l.957) l,utrlout roquirc 11l11 al' tho rot nnd 

r:liou. 

Proo. lutr. Soo., 16 "'O. 

(1959) Sonw - oholo�torol lovol, and 

o thero11cloro:uo: offoct11 at' co•,pooition

or diot ar.. tri-io:lotl\yroninc. on the

1,4t. 

Dri 1,. J. . u .r. , � : 227. 

(l.93?) Tho rol.i.tionalup of 01i,boeyurato -

r.ot;.boli8!J to protoin 1:10tabol1ao, 

I. Tho roloa 01 total d.iutary

CIJ.l·bobydr.i. ti:, nrod 11urfo1t carboby.irotu

in protoin tcibollom.

Biooho • .l., ..,l : 128.

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



C clko , J. , , and

�u, .h , I\. 

., IJ Ol l : l - 15. u 

vioi, .M. K. , Grvgory,

I/, r.. , n.l llonr y, !( , 1,1 • 

De, 1,. I'.,

i:lol.h .Monie..'\, L, S., 

.Ud lld>o1,"ll, P. B.

Do�, I. S. 

Dci , l. S.

- 233 -

(1946) 

{1959) 

'ho ilif"lu I.co or d.lot an Uio r1bo-
1'laYiJ,o otaboilac o!' t.1-- rot.

_J_, iol �-Cho • � : 267

(lfol,y ..J.blo - Rov.laetJ &tnrdAnl
varnion). 

lli'foot 01 , ,t 111 tho vitald.n a6 of

nlll: • n. A co::it-< r .lc;on at tllo bioloa.lc.:i l 

Ant!. n1arobiol0£1csl toet, of ovaporatod 

c..lll-• 

l.•...::. • .U,t f<�_.., _l§ : 21.S 

{ 1936) 1' otore �1 ootins tho cuotcnil contc.nt 

01· oorbin VULJ t.iblu tood1tuff11. 

In,\. J. Hro. Ro�. , Ji± : 201 

(1965) Coopcu-uon 01'b,t."t C!lrotonc, content or 

dl'iod o,. rrot.:s prop,rcd by throo 

{1!162) Pi.pm• ro!lll nt th... ;AO/.t,IC.EP Sxto:,a1Qll 

ol'nlunr for tho F ionti011 of Uit,"t•r.1.o 

hold o t 11. I. , Ib. l 1 •

{1963 a) 1/ation...l noooaa::ont ol JIC"�int farnins 

in rt�orln. 

Proo. A,;r-¼, Soo, 1 li.11-"<Jri , Z. : 4,
-
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Do , !. S, 

Do , 1, S, 

D=, .t. :;, 

Dc::.1, I • .S. 

Do , l, S. 

- 2)4 -

(196.3 L} 'l'h icprov

(19� n) 

tho d volo1 r,t at caz•loulturo 

in  Ii(: 1A, 

,!,-oc, 6th, int. Conr.ro11s 01• ffut.rition, 

W1nburc p. 1 • - 175, 

I I

In; AJ.µt,, JL t , ,Q,

Cil101 ,•1, \ l.) p. lJ, IbiJ:in 

(1�6/i. b) Appl1C.-&t.ion or rocont at.lv-u-.oor. 1n 

the lcno.rlocl .i or l,utr1t1o,liate to 

Co::cunit., Dovolop;:ont iD :,1g,ril. 

(1965) 

(1967) 

!Too�" t �;..:t"'"._C;;.an ..... r ... r ...... At ...... ·r._i ___ on_n._1._-'_ta • 

Acor , u!_o.::.�. LCDdon. 

La.'«i .. nu. Dooo::ibor, 196?.,

D1\•il-onoont nnl Soo:IAl f'lotar:1 

r<llll tcd to ulr,utritit.. .. ln: 

Z.utrition 111 kol,, ,iOll to 
-----

" .·J.,ultUN4. Pro-uoiion, P .A.O.

Roao, PP• 1.J_ - 8.,S.

Z.utritior.al probloDo of tho 

/lil;u- Dolt:4 IU'-'l. (Uicoogr.iph) • 

Univoraity or Ibsdlln. UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



, 1, 6. , LI ill z-, D. s.,

&Di P.ln 1. t., r,, s.

fio�lip(IT.do, P. D., llnrpc,r,

A, ,, null -lvultJon, c . .\,

D1Gk, A, T, 

Diploelt, A. , . , »lir.l.n, 

:., E., .unyun, J., UJd 

Cr11cn, J, 

Oriii"t Ru1,ort on tho 

for t!10 Pud.t:1•n ticn of' 

- 235 -

(1959) Proto.iii not.:bolic:i .lJ1 tho rat
,i th ml u--111 (!:11111 .o:11.J l>or �c 1)

J?c22, 1,tJtr. §i'L., 18 : .u.= 

(l958) Anino o1il illb: l...nco lltX1 nitr06gi
rotuntion, 

J, 1-:1,01 • Chsit1�, .2J2 , 335

(1956) In: .'._�or 1i1 J��tro1:an lfut boli•n' 

JI, '•55 ( f. D, l!o.Elroy and ll GlA ea, 

udit4ro) • .lhlt'i!:.oro: Joh11 Hoi:kfn1 

Pro1111, 

(19Gl) Tho onoot ar toco1•hur• 1,-

\'i taw.1 t, lonii.ul llnl Antiox.idanta 

an ubi.u.l.nor.1. in tho r.1t. 

L, t. •'. llu�, ,g : 425 

(1962) FAO/Ul,ICI:!1 Sou1J..lr held at tho 

Univc.r,i t:, or Ibldn.n, Ib.lda.n, 

llli;arin. 

(l920) F'lu QOJ 1.1101.oturo of tho 11o-oulled 

�oou4�ory food (f ctor�) 

(Vl?Jwlllll). 

Bioohoo, J. 1 � : 660 UN
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ai,•·41 , I, S. , 1.1111 .r, D S . . , 

au! Plntt., !I, Cl. 

A, ,, 1111!1 .:l,unJ111�, C. ,\, 

D.lck, A, T. 

Diploc.1:1 A. 1., Wir.in, 

E:, E., .unl n, J., 111d 

Croon, J, 

I t1arnl ElctUZ1aion So:.iJulr 

Drut.::.ond., J. C.

- 235 -

(19!,9) Pr t O Oi.rl llOLlbolie;; ill tho Mt

u1th mlt.r:111 t!:u,11 o.li-1 bcr hci} 

.Eroo. Jtr. '12.c, � : .u.

(l!),58) A:wlo old 1.t:b:..w,,cu and nitroaen 

ra tur, t.:ian, 

.J. I 1°1. c:,an., � , 335

( 19 56) rn ; ..'._ �01• r� ,1 t ro1;on Wu tii. boli•c 1

l'· 1,55 ( /, D. Ho.Elroy nd 11 ClAe1, 

oditoro). fulti.::.oro: Joha Ho,.Jcino 

Prollo, 

(1961) Tllo ot'1oot or toco11hc;rol,-

\'itai.i1n ..\, 11oloniw:l !\llJ antiox.td.anto 

on ubiouinonc in tho r, t. 

hr1<.. • l!utr., 12 : 1,25

( 1962) PAO/Ul lCE!' So!:UIUr held at tho 

Univcrai ty or lb n, Ihlclo.n, 

llit;or .IA. 

(l.920) Thi! Qor>UloluturQ or Uu, 110-ca.llid

occuaoory , oocl (t otcr:i)

(Vll'AIJillS},

Ilioohu:J, • , , � : 660UN
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Du o, J, • A.

£.hly, • H. 011:l 

Koh:rul, E. p., 

..1 J}.,_.u ' c; • 

D.,io, B, U. 

u1,o, ,., U, 

lilq,o, E. U. 

!:::Iott, .\, D; cml 

11c1.11:, L. H. 

• 

- 236 -

(1891) Philo:, " ·  ..._,8, I 1,.2 ! l29

(1�21.) 

(citod by UcCollu�, 1957)
Vi t:uli.n C .1r i CllM t f ood11,

Ind, flJt:, ( I, ( 111.21,cd,), 16:5,2

(7196) (Citod lly thrpor, 1969,. 

(191.J+) JJ1: '.[o_� r en lutr1tion f.ducticn, 

aiu,-u, 1. 

lilinictry at lloolth (M.u;.;o). 

{1965) .£coloc:l.o, <lc:2ou.iphic and hutritionnl 

Study or llir. r1.0 11tlll-:1 ROclon. 

Ph, D �.T!'!_oaill ., ..:.!llV.!tT111, t:y of }Llblln. 

(.l970) l'oo1 1111d lloaltl, in nollltic::n to 

{1917) 

Rooo1,11truotion rr�c:o in Nioo11ill, 

{lU'.t o). A fO:AA! nrtr,entod t tho 

.i\Ju,u..l Cani ,. noL o the !,ulrition 

�ot:,: or l,irnr.tA holil. . t thu IJllivoraity 

of lbnden, l>iti ri.'\, Dooc."ltor J.970,

J. Jlol. Chae • , Jg : 409
- -

(Cit.A �;; .JoCollw:., J.957)

EGJ1, �. c., Elntt..clnr.> ,(.1960) 

S,, a1A Soo, J, M, 

Studioe on tho utllli:a t1on or •,itaD.in 

A. 'I)!, I11fluuncu of tho lt>vol 01' protoln

on �torAE;O .1fd utilii:nt1on of vit.lllW'l A.

ArJ1'\l, - oo),. , .t.'Xp, l'�t._._ �: 15
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lcc:nor, U. • I

itlnic:k, M. J., 

Lau! , D , C.. , nnd 

" yor, , R. 

AO/i!IO 

- 237 -

Ca.rotcn11 axe.a . .  ...... tlcr, a.'lll oN'-thvour
llovolop::cnt in clolt,uJ-:i t4ld carrot.
:!_. !lei. P(!_ai. rn•.ic,, 1,; ; 897� 

(1960) FAO l,utritiorul Studioa.

(1965) Protain lie u1r.:::.1cntcc: Iloport

or 11 Joint PAO/fill> !xport Croup., 

ROQG. ,\0 lu r.1t:iOMl Stud1011, 

!,o. }7. 

Ponlor., !!,, 'Iroaolor, D. I., (l9j7) Loo:so:s or vitaclz1 c durirlt; coolcis 

Cl\tip, .,, C,, Md Junr, C.(. 01' a:rlaccl\'l.rd, 

J. �t!·., J!t : 6.}l.

lonton, P., 1'ru1111lo1·, D.K., (19J6) Lona� of vit..111" C du.rir.g tho 

nd Kina, c. C.

Join•, c. O, 

J. !,'ut1·.' 1.2: 285
= 

( 1921) Stulio:i :in l.utrition. IX. l'hr, 

uutril.Lv., valuo or tho protoillo 

rro,1 Ch.inoao and Goore:11 valvot 

A!:,,!r. J. PhJ:iol. %1: 61 UN
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• • 
. , 

rid Ro coo, ll. II. 

l c.lt, A.

Pla1in, I • I,

Porboe., R. It. 

Porbu::, R. JJ., ond 

Yoho, ll. 

,orbor, R. ., Yoho, 

and Vauc,hu,, L. 

If., 

- 2}8 -

(1930) 

(1970) 

(1959) 

(1966) 

( 195!.>) 

(1956) 

TcLloo of t.h" "lit!la.ln content or

h1.1.:.-n n1 �� 1 r -• C>O�r, 

:,u r:. Abr.tr, 4 Ro ... �., J,r u2J

Tot. l nitro c. dr.t �'lA tian. 

1}:Mi. l ,utr, fio2,, Z2 : 81

L:,,i,:1J10 oup1.lo ntat:..on ol' ho.it foodc. 

:.,'1 rt. ull. U. §. !.l ; 76

L.rr,.ota 01•

£od:iUJ r,Ut:r.1.tu.ro a, _ .. 111u1"<' 1 coc

po:it1or. or ooloot.lid ti.. uo or 

tJio ,1 bl.no ri..t. 

J. lutr., 813 : 1.03
-------- -

! ut F1·ot"in v luo or blool ribr 1n

1 or tl:o clbwo rat: _v:11.u� t1on of 

n.1 b·oi.;an lnlc.1101J crul c.1rca.,:, MB.l,yai o 

•1utl1ol:1.

J. ?,uti•., � : 493.

Tho h\'ol of r.1·otci:i iJ, lliot and

i tc biolot;io11l \T luo •

, oa. ?roe., �: 5>1UN
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or oc, • II., 

V U£ban, L., 1id 

roh' • 

fm .o, B. G. 

Pr 1 ", C. ., • , and

friend, C. J., He rd,

C. II. C,, PlAtt, �. S.,

&t�.nu-t, R. J. C., .r,�

�or, �I. R. 

,roat, D. v.

{1956) 

(17')1) 

(1958) 

(1939) 

(1961) 

(l.959) 

- 239 -

1>01 c.1 1111cc 01 Uiu b.1olQ&iC4l v:aluo on
J>roto.1n 001,c1.11tr �ion in t� diut or 
t: ErJ·cr. .in rn t,
J. l'ut:r. , ti.: 291

.. 

..&"r011etic11 Oil tho l>i/;octian 01 Pood.
2r.J. Illitio!l, I.er.don (o.ited by UoCcllw.,
1957). 

'lho lovoln or individual froo caino 1101da
in thu plb::m or no...nl rA� v:irioua
inturv..15 ll.f • .r 111th - protein =oal.
J. Clli,. Tnvo� .U : 1710. 

fhu rol:it.ion of in in 11o:4:ht lo pin 

in Ull..Z-f)/ a • , , t OJ ":J'"'IUl6 ch.iC",11,

Tllo of. oot oi d:l.ot4ry protein dofio cncy 

on t1"111111port ot' nt•ci• /,, .1n tho blood 

Brit. J. hutr,, �: ?.31 

l!othoJ:i or 0�suru1r tho nutri\.ivo wluo 

of proLolJlt, rrotoin I\Ydrol,,l, too, ond 

nc:.ilio ,1 o1'1 i::irturoc. 'i'ho Ro, lotion 

I.to tna.1, rn: , Protoiu lllld mino \citl 

, ut, .it •. , ". .\. .Ulllnoc ( orl) p. 225 

• 'l. ,0 11....uc Prooo, 
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Punk, C. 

:ill t.1, R., n l.d l'il1, 

,. D. S,, 01 Din , I.O. 

Ceunt, • E., Irv.ll1 , 

J. T., c.nd Tho.:aw1, I.

Goicor, I:. nn:l 

, io11, I. 

Gaiooia : Chapter 25

v raoc 24 - }4

Goraho1't', S. II., and 

Anclruo, s. •

- 240 -

(l'.-112) :!, St: to __ ., 20: }1.1

(1956) 

( citoJ. tr; llcCollu , 1.957).

An �cono:rlc •urv1 v er Yoniln CooO"I 
-------- --�.:..:....;:;;'--'=-==-==::.: 

P,u,,- ir, • a.._l�. On'ord l.lnivor11ity 

Proaa, Londcn, 

(1939) A lCSlf, t.: .r:i oxper.iu.ut l'li t.h ra b on 

humr die ry Il. Cllloiua o.n:l 

Phonpl,onic doplotion 111.l ropl.'loo::.int. 

!., llyr � J2 : 91 

(l95l) 1rroc1. 01 .. iot.. i-.r o rbd .1'.rlllo on<!. 

rot 01. tho utlli t1cm of' o,eont1al 

n 1i110 oc.1<1.n in tho N to. 

Pnl, Proo., � : I, 7& 

Hol ili.blo - St.uidllr<I. Rovii:lld 

vor11ion. t,ol.oon. 

(19&1.) !)iot.u"y �. C nnd vJ.tllcin B6 "nd

<lXJ!Dr iaG:ltc.1 llophropa th.io11 1n R4 to: 

t:ilc.iw:. oml: lo eiilculi, 11p<1tito 

nui.hro0< lci.110:iis, 

,1, .luJ.�., .2l : JOB·
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r1 of't, S ••• , 

I• • 

oldborH, A., nnd 

"�i, C , 

CO[Jlllu1, C. nnd 

Sz,1Jc3.11t1A, s. c.

&OJld, s., rro1111lor, 

p • !( • I 111 Killll, C. G. 

(l!J!i9) Wo cr.oua ox: hto i:,;,iUlei:1e And

&l.Yc1no, atir.Jno, dcoxypyridoxino 

inton·olA tio:ii:h!p,: in vi t.or:1n n6
- de., .lciont r ta,

:l., !Iii!!_. Coon., � : 2391

(1969) A ,01·ld I'ood Stratea, 

.fill�-:... Induntr, (1969) � 

( 1962) Tho d4!011tivo rolll!lco or an.ino 

ooiila ,u,il tho1r ocr1oa11 tm t1ona 

:ir. tl,o porl41 plna.. of rat.a aftur 

pro to in 1'oodiJlli. 

Biool1,1 •• J., � : 129

(191i2) ,\ ll�:l.cation of U,e ooloriiletrio 

pho111 Jl'llll lotcri:w. tion for uao 

.:1,Ji U.a J hotooloctrio oolorirotor. 

(1960) 

J. Lnb. Cl.in. IJd, 21 : 955,

Louoil,u 'lJld. Poll =

Lincot, .! : 9�

-

-

(1936) Ar.�bic acid coi.t.:.nt of Cllbmgo.

FOO<l nc •• , J; : 427UN
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Gmco, , D. 11ud 

01 Doll, n. L. 

Griol:ol, C., orid 

iomo.i.11tor, A. 

Grijno, C. 

Cu�.nt, '.B., 

& u_soon, R. "·• and 

Dutchor, R. A. 

Cu nhoic, K., .. nil 

I lovy, S.

v\llt,Onh01.a, K,,

lovy, 11., _nd

?riedr ,t,n, ., • 

- � -

(19&)) lnt<..-roht.101ith.ip or dietary • &
nam d pot.ie11iu ir. tho cuill=

I 1c. 
J • Ul:'r • • 100 : "7 -- ...... .,, . 

<1926) Ub1.r don \' rlu11t dcr b.,-torrol
ou llinornlotortc:n boi dor ubl1chcn
Kuch,aru� 0111(Jac. Zuharoitu.'16.

pt:ohr ., r. Onto.r.ouc:h. Lob<in 1 £: 1.50.

(o1L J by P1'l.uld & l,uttins, 194,2) 

(1901) Q.MIIQ�J( I 5'jJ<!nphr • V ..J:..o,1 I 11}4 • 

.! (1901) (oitod t.)0 lloCollw,, 1957),

(1935) 1ho \'IUIJO of tho ohc:nl.ool titri.tion 

(19�) 

(1960) 

pot o:, of oc.rtc.ln t'ood oub!I t.uioos. 

J. ,\ltr., ,2 : 61.,7

.il'Coct or horna:icti on r .. tD u�od for 

dobolrn:1.ll.ltion of nutritional V'lluo 

or protoi.ns. 

Mot.1Joli11 .1 ClJJ1. {, pmti,., 1, : 742. 

Lavole of lyeino and 00thioniDo 

:1J1 portnl blood of rd t11 folloir:in& 

protoin foe.din&, 

. .i·oh. Diool -· 1 pl\v�,1 2,.¼ I 6 
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Guh ' tl. c.

Hall, .. . ., .

liA.c.ilton, T. s.

lhrp r, A. .:.. 

lkl'}lor, A. S., und 

l\at.y.1 ' 'l. c.

I rria, R. "·, rd

Van Looaoc., e-, I •

(lh96) 

- 21., -

1:�lJ. dioury on tho

r,ra: 1.h or "OJI
t ,I' l"li •• 

$_I. J. P�.' g : 30

Du Doii-Royzion-1 • a •• , o.. ••  -• 1v, , •va1ol.
Abth ( pp JJ� _ 15.,).
(Cited by LlcCollu.., � 7).

(1;139) nio cro-rth, acti, "'' co.,....s1tion or rote

fod tliot., b:.lanocc1 _ w:ilnliu,oud 11ith
1'.>:rpoot. to J rotoin.

J. llutr. � : %5

(1969) liut,·it1o.'l : hara Aro o? lihuro 

At·o 11 (lOlJ18? 

Anor. J, Clln,_!utr,, 2� : fI7 -- - 1111:11

( 195}) .Intluc:100 ot' v riour "' rbohydr� tos an -

th11 utilil:atian of lo protoin r3tiona 

by U10 qhito 1·at:. r. Cocarosi.:ion or 

ouo10.,o am cornnt::rch iJi � c.,•oin 

J • ,Utl, 1 �"' 261 

(l960) liub-itionnl Evnlu.Jtiot of Food Proooaoins. 
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r-� ii, I) • ••

- �41. -

(i957) 'niom• t.1c:il Cllt�ioe at tho

. 11tcd, D. U., kulrun 5. ( '""7) • I ...,� 

Jll'Ot 1Jl roruJ.ni.:;onto or child.rem .
l. A. r. 1>1 t11t. A,aoc., ,U . 225.

,;otcin, A., ru11l Porte..,,, o •• 
oholo11t.arol, oholio noid 11:d tY)10
or f4t an aorun choloatorol am

l!cgatod, D. H., Cotaic,

A,, nd St.:iro, 1. J.

"-i;oto<i, .,, ., Kont, v.,

�., nd 

Staro, r. J. 

I ;it;.11toJ., D, ' • , and

orooat..r, J. 

v ,  aculn r oulnnophil:.1.1\ i n  tlw rct.

(l96o) n,o .uu·1ucneo 01' d.1otary tut.a a, 

tho ion1.., cholu�torol lovola 1n 

oholoato1•ol-1'od chic.It&, 

: • l,utx;. � : 11, 

(1947) A 00(J)llr1ooh of t.ho nu ritivo ...,.luo

01' tJ proto1r:s 1n uixod diotA for 

J. -11. Cl.in. lied.,� : 40}

(l94-7) ;.. oLu:l,}' of u,n r11htion botm,ai 

protoin offioi�noy rxl fillJ.n in 

:oiellt on rota or oon11tant 

rroto.1.n con t1;11t. 

J. u b·. ' .ll : 685
-- -UN
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11 hill, F, 

.ocn4J, ii. A • , &llli 

'il,L ra, J, 

t:cnr:,•, K. . • 

lkir.r .I, 1'i.. 

Kor , .,, • 

HCJDry, K. 11. , ud 

lCor , s. "'·

lfau .. , •· " .,, n. ••, 

�. s. • 

11nd 

flenry, Ii.. M., nd 

r�, a. II., 

1-:-.r
., , K. M., n4

f.o,i, S. K. 

- 245 -

(194j) 

(l.16!,) 

(19!)()) 

r,ut.rit1vc, Adeqlldoy of ca-tii1n

lo.t-oont food aixturo:.

J' l,:!.!:_: ·, .!2 : 265, 

A oo :paruc., of' th11 b1oll>6i�l 

t::itbole lli�h ri.t� fer dutu-oinin� 

tl-.o r.ub-i tivo \'ll luo of prot1rJJ1 • 

.I!r_g_. J, ,.u r., � : 125 

EN.'oot or r�ot1cz: 11th r.luooec on 

tho 1,ut-ritivo v;1luo ot' C1111 oin • 

1li0Qh11 • igphyr. 1 Aota, � : 1,5.5

(1951) Vitllui11 � '1lrl tho biolo111CA1 

\1llu11 o.t' rrotoinc. 

(1956) 

llioohon, J., :&, n

Vit1u:iin D
12 

,nd protein ot:tlbollia.

;)i·jt, �. ,,'Utr., .!Q : J9 .
-

( 19!> 7) E:t'i'uot of l.Jvol of prot"in into. ko 

and II o 01' l'llt on biologic..l wluc 

oi' 1•roto:l.11:1. 

vrit. J, :,u,:.r., ll : }05
- ---- -

(195&) the 11utritivo vnluo or protoin11:

acnoral con11.idor' tiona.

Proo. l(Utr. Sog. ,..,U · 78 

-
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- 246 -

lloru-.1, •• ,, hon, 6, K.,
Lori., C • II., and ,llitu,

J, C. D, 

llunry, I\, I ,, 1\01 • • ,iC.'

And b Lacm, :.: , �, 

I nry, K, • , .11d

Toothill, •

(1937) 

(3362) 

Hies1no, F.. ",, Ru1cho • , (1956) 

D, A., cn!l iubt.,rfold, 

• • 

ltill, C. 1., nd

·�tt-ono, C.

(1961) 

Dot rio:-ut1on an Gtaraao
aJci:i n1 J lc:. 

l_, D!J>,1:{ 1iOtt�, � : 292

ot dried

The llft'oct of c�c1nl
P4ut<.uriMtiQl on tho b1oloeiOC1l
vnluc, r,,.i �uat.ibllity or the
protoin11 (nitroaon) or crl)k.

1n : '!JUJ: n:l l/uti-iticm' -----=;.:..:== .

Part er L, p. 37, 11/it.ianal ln11tituto 

fo:- Rooo rch 1n 1>4.1ry1nc, Ro.,dill6,
tngli ud. 

A oa:.?lriA!on of tho b od y -wtur 

111 J ni tr<I,! un bhnco-:shilot r.vthoda 

fQt' dotorcJnine th, nutritive 

vnluo of prot< .lns. 

Brit. J. ,ut:r., M! : 125

llolybdmw::i <101'icienc:,- an:l tungatato 

lllhibitl.O!' ctudioo. 

J. l:U tl'., 59: 5}9
. -

Studioo mi copper and iron 

doficionoloo in i;row1nt, dl.ickcna, 

J. f,utr, I � : 1.25
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- 246 -

Jla1ry, , M., kOll, a .. • n.. '

Loil, C. H., And ,hlto, 

J, C. D. 

llor..ry, K • ll. , l.011, S '-" • n. • , 

t. ,) • • ., "'.

lcnry, K. . , rid 

roothill, J. 

{1947--U,) 

(1937) 

(1962) 

!ilu1r.a, E.. a,, o!ct1ort, (19.56)

l>. A., end u, .. toJrfolcl,

• • 

lilll, ... ··d- . ' .. (1961) 

Dot rio:- ti011 on atar o of clr.iod

� td.lk, 

J, D!_,l_ry R ., � : 292

1l10 oftcct o1· oo=:iorcial 

fll'r.�urJ.Mt.1;;11 on I.ho b1oloe1o:il 

vrluo r...i �unt1bll1ty or tho 

pro t0:!.na ( n 1 troeun) or dlJ:. 

In : 1 :.lllJ: n1 Hut:-ition', 

Pa.rt a , r, }7, I, ticn,l In11tituto 

ro:- Ro:o rch in Oii1ryin • Ro:ldlna,

01i;lArtl. 

nnd r,i rOl;on bl!!ne�-Dhoet ®thoda 

far dotur:Jj1in6 the nutritive 

vi\luc or t rotoina. 

lir.1 • "'· ,rut:r., 16 : 125 
-

llol.ybd.onu::i e101'io.ie11c;; an:! tun&•ta to 

iJ1h1bitlon :.tudion, 

J. :uti·., S9: 539•. �.;;..c... -

Stulioo w coppnr nr.d iron 

dofJ.oioncioa in i;rowirit; ohiolctllll, 

J. I .u r. , � : 1.25
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- 2'.7 -

(1.00 re.- Jn a.c.) 1lo A.uth ntic tll"i tinaa

Ho lJ.nd, R, 1 o.illl 

SnLlur, C , 0, 

l,odaon, A. Z..,

lfoXT1:s, 1,, C., 

hol11t, A., IUUl 

Prohllob, � • 

!or itt, l!. \.,, 

1 

ililla, O, ., I rvoy, 

{1926) 

(1939) 

(1907) 

(1,936-37) 

. L., u1i ��l)lnuor, D.�. 

or : Tzu, c. i ... p ".T • Ada , 2 Vol11. 

tlool il Co., 1,. y. ( 1,29)

CiWJ by 'oCollun, 1957).

hutl-.itivo nluci or the rrot.oin 1n 

rtl l�oy rr o."lttlo, :huop 

nnl hO(;:i, 

llinir.r, tho rlbot'laYit:o conioat a!' 

t'oo<lalu.. • 

Gxpc,r.11.unt�l Stui1011 1 alA tint; 

to nh.lp h<>ri-l>ori •nl acurvy. 

J. 11:a,., J : 634-

Pro ro:i II rojlOr� on tho t'linor;il

cantuit ot o:: ruiocl v, <iotnblos.

II. Ann. �,pt .. ruit Vo tAblt,

Pr.:.,;orv. 11�. o 1rch st.,., C.1crdan,

Univw•. hr!atol (pp }7 -40).

BffootG oi' uiutlu·y doplo t.:l.on af

J. llutr., �; }57

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



H&u, J • • 

l!ui;hoo, .il. P. 

• 248 -

U'fcct at u. f--1ciulaic :i or cert.:l in
l-vitui:Jno 11.tld ::corbio noid ·n

abo orpt1011 at Vi tru-..ui
12

• 

�.'>£.. J. Cl1n. ut_!., ,g : 170,
·-

(1958) Tho l\clno acill eoopo11:x.tion or tho 

pot;;i to protein .d or cooluxl pot.-� to.

-��. J, ?,utr., .� : lB8

Hutahil1r.ot1, J. . , Uor.lll, (1964) 'i'lto orrcet or c otoo t:-c.1tz:-.ont on 

Idui11>4:io, E. 0, 

lduo0£;1o, , • O. 

ldueot;iu, B. O. 

the (ucdir.g v:iluo or ,lhu. t. 

(1970) Rola ol' oooonut (Coe'!� nuoil'('m) 

protoin in hu= nutrition . 

...rr. J. vtl. �01., 1: Jn.
----'------ "' 

(l97l) 'l'ho rolr.tion ot' Po1'1lntion l\r.d 

. utr 1tio�l n.,__,1t11 Probloc.a in 

,\('r.1,Ql).1 CoroWliti!>o (»ir.oo) • 

A 1.,1,or rruaont.>d n t tho con1·oronco 

on , ,!'rJ.ciw Po, ulatl,(!l!, 1

Aoorn, Ch..i.i (Duocu:.bor, 1971) • 

(1972) rho nutritionnl roquiro. ontc of

tho ,118orian POJ'Ul.., 101'.

AO;, J, .!v!S. JlC-L' ). : 53UN
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- 249 -

Int --Oort).rt. er. l Ccrm.ttoo (1967) _!!.,.-,ort l)f tho !1utr1t1en SUrv,y orer. l,utri tion 1'or. I t1onal

0 v11loJQ"1nt ( �CliliD) 

Janaun, C:. n.

Jollirro, D •.• 

Jol.n:i, C. 0., 

A. J •

Jonu11, D. !3. 

!_ho no lbllo al' •ir,ttrl 
I Fob. -

Atrll
1 196�. utritiai Sact1an 

ln11tituto of l!�th, 8othoMA,
U. S, A.

(1962) Int!J.uo.,co or rat �tl"fflil1 4lld protoin

level of protuin ut'f1oiotoy ratio 

(PER) d t rttir.ntio11. 

J. l,ut1:,, � : 231

(l9 �) In: '1ntnnt !ut.r1tim in tho 

• 11. 11. llaroo..,r.

I o. ,!9. Coro v • 

(1920) Stu.11<:: 1n uutr.1tio1. Il. Tho 

rolu o1' oy:tino (111 nutrition as 

IJXO pl.if.1.od by I,Ub·i t.ioh ax-

(1951) 

r oo-ir> utc ,rith tho protoina or 

b tP:.!Jh:�1!;Sool!!:!!,!�U�a..:wl=,:.l'llr::::..:iaa:::I • n.l\") � • .;. 

J • .:1101. Cho,., !;¼ : ..5'79

tho 

1n tho rro .. th orSox d.l..1':'oroncu:. L 

)'0UT'6 • a to QT.ii GIil'\ ivnl of. cdult

, .• , ... ot'ioiont dloto. :mt11 fod pro...,...,,.... 

.. u t 1., 1 /J, : 1,65.!!.·------ -

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Jor. •, ri • J • , 11d 

!uli n, 3.

r.!ltori:ki, L., Do)..E)nuy,

P. P • , and Pon tan, }>. P •

- 2.50 -

( 1956) Cliran10 ot't'oat ar lll"tr.r:,- pro to in

m. h.YJ>,.roholuri tor�- in the rot.

( 1965) Tl ;r� �h hoi-...orio or. oat cri the -
role or fat 1n nitro o:'I =ot4bollic.

�I'. J. Phyi:iC!b_, 2(:2 : 910

Koano, K. . , �"1.lt.lco, C.J ., (1962) Tbo cd.<1it.i011 or int"'1' to pu.ril'iod
KJ•iostcr, C. II., and Dc..i,t.an, 

"'. -�.

Ko:lno, K •• , Smtko, C.J. 

Kriogcr, C. !I., 1ncl 

A. B. 

r.ollio, A. £., 111a 

Zilva, S. S. 

r.1.k, M. C. 

c11-,t11 nm iti: or �et up�, tho 

t; r JUtb nnl P.!:R 11, tlio rot. 

J. l.utr., Il. : lB 

(1)6.}) Iii1 ooio 01' r.:i tor cud Ollrliol\)ur.1 to an

Pl.Jl iJ1 r11t11, 

L Jiutr.. &l : 87 
... 

(lJJS) Thu C11t.c1.yt10 g:,::ul4t1011 or

11 ucorbic ac.ld. 

.!!,i_�ho.:i. w • , � : 1028 

(1938) Diec tiblllty, n tabolloi:i antl 

i,Ut:'J.tivc nluc or lactalbucln, 

Lull. Ark. " r10. mt . .:ita • 

!.!_o_. 352 • (p. ?JJ:) • 

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



ICinnor�lo.l', H. • , nrxl

r t re., n. A.

lioL , , ... , , 

Ko11t rl1t:s, H. ·., Qnd. 

C:u .. --pboll, n. 11• 

llo1�cr li ta, II. , , 1,cl

Coarr,boll, R. • 

L q,itt, L. 
. , 

• 

- 251 -

(1919) ot.aor,,-;i t.1ano UJ•on mrbob,)uro to
CCtotlol.4ZJ ill birda. I. Tho rolAtiClll
bot. oc::1 lnct.ic no.Li con tant ar tho
bmJ.,1 m:i tho t,i'l'1pto::.:: or op111thotoc.4
.1ri ricc-roo p�iaria.
Bio eh • J., 2\ : 1126...... 

(l.94Z) Tho J roo<U"\· tior. or tho r:11tritivc;, v:iluo
of' rood!: ..l.1 proooo1.ir-s,

J •. ., r, lied, A�soc,, l20 : 8Jl
-

(1945) Tho orroct1 al' Jicta 4oficiont 1n

tryptoplnr , l:,au10, orlll �lori.t'io v:iluu
on tho Uvur c:)'\opl.'\oc or nits. 

J. �. �iol., 1ffi: 16 p.

(1 4�6) •'lw ator.1 o of Jll'Otc1.r Jn adult 

11bl. 

(194-3) 

l,utr. J,bsti:., , v11,, � : l

L. C., _.n,i P.ir .. �,son, T.L.

Vil'-lcin C oontunt of r1111 and oookod 

'IOt,Ot.:.l>l OC • 

Inn�, R. L,, Johnoor., 

.E,  ar.d .1111!1 s, II. R. 

J. Soo. Cho:. I.111., (l.S4J) p.61

(191.,:?) .Sturl11>a an tho average, A!;,oJ,ic:.on cllot, 

I, Thinmno Content • 

J, l,utr ., ll : 525 
--
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IAnuloy, D. D., 

!d.•�nusor,, J. D.,
•• cl Aluio11, E. J.

Lr.nr:ing, J. C.,

11r,J VAn Voan, A ,C.

L tllo'ID, I!. C. 

L,n1u11, ,T. • , llJJd 

l:J.lbort, J. II. 

L� . , t . 'I. , Uld

I ...,;1 I, ..n, "· s.

Loe, .•. ,. 

Ltp)(ovc�, b.

- 252 -

(1933) Tho ott'cot at ctor cc anl C-'lMinc
upon the, Vlt.uiln .-:an tout or onrrota •

<r.t,. n ,i ric. nt. Stat. &.ill.---

l!_q. 276. --�X, l9J}

(1937) Ohol:lie1l co n•ft''ll'I ot 'caa1 t.u..•.
,Qcnoo.rlr. 'l'i., 1�chr. rfO<tor.l.Ar.�,

(1965) 

(18,51.) 

lzl: 1 1ft, • ll J Ulrj tJ011 1n 'J'rapic;.:i 1= 

Afr1M 1 
, l. 

Phil. I' ., !t, : J2-----

( 01 od by 14 cCollu::.t, 1957) 

(l950) Studior. or tho roaot1011 bot,u,mi -

r,roto.lno .iria roducint auc�rt in 

(1958) 

(l'J5!i) 

tho 'dry' i1tale. II. Pur� • ...r 

ob.,or\•n tior111 or. .:J:e fari;v t1on of' 

tho oa�u:1n - cluco, oocplNC. 

1''1.o� . ,loph,vr.. ,.at.., !i: 518-

The blAnch:ins procoaa. 

Ad•,. Poo:l._J'�., ! : 6J 

t·on or v riouo dolotorioue rho AC .I. 

oCXltlour,do on volun c..ry food in t:Jce. 

AJin. I. 'i. ,\o..d. Sci., £} : lJ2 
--
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Lovil,11, I , nu, 

J',t:l111F,l.on, n. I:. 

1.d,61,t., A. E, 

Licht., A. S., nncl 

l'nrnaoc ,, J. A. 

L1'!ht, I\, ... , • l 
TGnl b,,n, J, A, 

11t-.ck1 t..,

I �t rp k•ll , p •, 

li'illLu.is, J ,,. • , 

!:'.lvohJi; , c. A,

Litr:;icJc, �., 

Jr., .u.cl 

il l.140:,, J. • • Jr • • 

P t Ull'JllLI'- r, r,, Chc.'1, L'' 

OJd £J.•1ohJo:ci, <:. • -" • 

- 25} -

(19.}7) 'l'ho �itU!in c ocnt<iut or 1ocu rooia.

�.!E.�-.1..l.J : 525

(195�) 

--

oL WJ1od in chr0111c tax1o1 ty · • t11. 

,\i.i., I. 1:, Ao1d. Sot1 .fil._: 137

(1953 c) .Effoot, oC J roloneld percut.Anoouo 

11«JD1nictrati1111 of �th,yl - t1at.ostor

ono 41.d 011tr.l.11ol 011 l'rOl:.lne i:nle

r�to. 

(1953 b) &rrooto ar prolongo.l percutanootu 

11dn.l.ni11ti• tJ.cin or meth,yl -

(1954) 

(195J) 

i• 1,utr., � : 365 

8 t\l.liuG 1111 tho renfonao 01• liver 

XXI ri thln O ox:ldn 110 i:o diotA ry 

protoin ir, •m�nl..ln«; ra.t. 

l..,.__:,ut,:.,,..-8 : 187 

l'u.rth&r ntud'100 ro.a,1 � liver 

;rnnth.lno oxiiL.� o to qu:.. li t,y of 

.Uotiu·y protlll.Jl • 

J, J,utr.,...!±2 : 579......, __ _ 
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Llo}'\l, L. E. 

Lohi:nnn, K., 

11,J SotNa1.or, P. 

Lone �11oolcor, J • D. 

Antl llouae, 11. L. 

Lunis , i • 

ll&clntyru, I., 

Hack, C. L. 

kai;ondiu, P, 

- 254 -

(l!)&.) 1 utrlont ls1torrol.,iti11, nh.ifl: as tl'lly

rr<iot I.ho rarcu1 tion of lul.lnced.

!liu .�. 

Proo. ,u,r. sll!O.:.• 2�: i.5··-----
-

(1937) J�t\ll';,illnc,,�oh,,t _ , ,ail : 26

( oi too b.,· l!cCollJJ , 1ci57) 

(1959) Rcl tionM!p bot':!01111 />lt.rJt.A 11millo 

11c1clc 11r..l co.:Jpo.,1 tic, of fntoo tol 

protoi11. 

( 1880) l/olior die, .!lo.loutur..-; dar Anorr nieohon 

S.'l..li:o flu• diu F:rn hnu,t,•doc, 'lh.i roa, 1880. 

(Ciwd by ''cColluo, 1957), 

( 1958) 1'ho rraduotion ar ,ooc:ind�r>' potaaailul 

(193c,) 

(1816) 

- doplotion, aodiw:i - rotunt.on, nephro

caloinooia ar.d 1-o'Jloi-o ,lC4oi.d.o by 1:115-

ne:u.w:i doi'icicnoy, 

Biocho:... J., ll : 456 

011 thu otato or c111cort.ic acid in plant 

t.uiauo. l ,. tw·o, l}c : �5 

Alu,. do Chir. ut de p_h;,•a,, J
-· 

( o.1 ,d by Uc.Collw..., 1957) • 
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lik, z. i(, 

lt&11i t.1\111, A.' QDd 

tp t4111, P. II. 

lt111m, G. V., and 

St.aro, P. J. 

- 255 -

(1967) 1 Ch.in c: 1z ca:io , i{or.1 n toode 

ticc ,i nl their 

ct1 oot11 on tl c:ic:.ilior, boly. Ph. D.

Tho11t:. Uni\' roiiy at 11:iwa,,, ltndnn. 

(1963) s :o oL•orvat101111 an tho inrluenoe or

t:J•ooiu - dof1o1 .� diet an rata, 

r1i:,h opuoll.l roto,u c.u to NI l con-

Oen l tiJ biUt.,. 

l,,_.Q!in I Tnvo� t. !t_� : 208 
·-

(19!,l) In: '.!! dboolc o l,ut:riti 11.'

p. 3!>�, I. K. LCJl1111 o. Ltd.,

llaqoood, A. S., �uu, ( 1.963) So;..c d1oL-ry concti tuo la ord onargy 

:i • .A., 11.J. lvl,,n, A, ' 

Ill rltJvu:., R • 

�rt1n, A. 

W u.�,,a, J., .nd. 

�t .... , c. •

v luor; 01 bc.t 111w. oat Pcu:u tan cU11ta. 

!!_,1:11\tan J. s�1. In... ,o • , i.: 119 

(�) A St li:.till tiau "JJJ• 1·.1b.111 suitdblo 

(:i._ ,'.j6) 

i'or llicro - li:Joldahl nalyai.,. 

!Jioohoo. J •• J,§ : no 

Iu : 1Tho Oil �lo J:<,ono.:r, or the .£bib10
• 

11c i:,,,,,:i'. J J.. 4} - /+5.

(1963) Vit .. ,,in,. w C.,.role., u ili�tion

protoir .... iaprivud rotr.,

c,11, ,• J, Biooho • l'hYl!iol., � : 51,J
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Hathiueon, A. R.

I.La tr ano, 1, •

l.:cCanoo, R. A., 

1Mouean, -· . , 1nd 

Somokloton, L. R. ij,

J.!cCarriao11, n.

IJoCollua, • V. 

licCollur.:, E. V., ,11,u

Da.,.ia, !I, 

111:.0llu:., B. V,, 

8 il::lor.d 11, I , , 

Shirl11y, , • G,, , • .l ?nrJ., 

l, A. 

- 256 -

( l!I&.) Protuin Cho:nct.,7 lllia nutn tio:: •
. Ill. n rl, Choi,, 8 '16

(19CO) lntl'lTOl!itionah:1ro or iron an.t copper
in U10 nut.ritior ntd notAboUan or

�., Proo. 1,2: 659 

( 19.}U) Sllo ,c. Jlor • Sur �t, koe. 

.c.��o,, Lo,id � 1 o. 21,} 

(1927) A aooJ dlat ar.d II I.cl ar,u: An 

Ind, J. 11011, Ro�., ]h_ 1 61.9
--

(J!,57) A Hi:itcry or. utrltio:,. 

llo�tM: ffou.shton I ti'1'l.1n Co. 

( 1913) !'ho nocot>ti1ty of Ccrl;l iD lipids 

in tho diot dur.llll! (;TOl'l'th, 

(1922) 

J, viol. Cha..�, ll: 167
-

J. 1ol, i:ho::i, Jil. : 507. 
--

l o...1.od by JcCollu, 1957)
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cColl1:i, E, V., 

P1ti:, • 

c-OuUooh, 11. ll, 

lie.Pie, J. 

�OLhUllhllln I J. ii, 1

"ncl llon-11101 , ,\. B. 

l c!lantj', .,, , , Dnd

Crah., , ll. 

'lollr..nby, .&. 

Molnick, D., a,-u 

F1o.ld, H., Jr., 

- 257 -

(z,qJ 'rhe ..liat.J.r:; uurl�i r.oio� or 1h1to

vulr..rin, 
-· 

J. W.1'11, Cl • , :,q : ""l -·---·--- = ;,,c. 

lbu11a11 r l'cmn Puw.i. 

_. I}'_!, l1od, J •, J ; 8 

( .l,9G7) l\lt.riw t 1J1t. ko11 al urtnr. d110llora 

111 vicoa, Iii ,uriA. 

Brit.. J. utr,, 21 : 257 
-

------ -

i.u,ll�, in ixo.1 l'ocd�. 

Cnlllll, • ._ - ochc • Plu., -c.l;,

\6 : l., 7b 

(l9J5) Obaorv. L 01111 01, lho oat.i...r. tion or 

aoorLio 11 ciJ. by t1 tro tion, 

(l9UI) l:xpcr1JJ11nt"ll r.icl tt.

},rit, �, Ho,, C u.n, DP, Hui::, Ser.

r,o. 61. 
----

(JSl�O) Cet�C4l dot J'ZUJ\!l.tian or niaotinic 

,ci.l. 

J. J.ol 
I 

Ch,•:,,, }Yt : l
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llillor, D, S, 

H1llor, J. • 

llillor, D. S., nrd 

Dender, A. B. 

Ylller, D • S. , nn:l 

uo,,I.s. 

Miller, D. s., .in:'l 

i'n)TIO, P, R. 

111Uor, D. S., And 

�)'?lo, P. R. 

- 258 -

(1963) So:-..o nul.r.1.t1 l probloc., in tho 

utili1 tlor. or nai-carncitiorul 

rrotoin rc:r I: • n r �. In:

(1970) 

(lldltcd t.y Loitch, J, . & Rhodo1, 

D.!,.), uttoruo.M;lui, LOCldan, 

r:-, lhttlar, oi'I dlote ir. rob tion 

to nutritio, J. ot. tua. 

f'roo 
I 

hutr. Sol!,_, � : 191 

}. 

(19S5) 1ho doto.ndn. t101 ot tlw not

utllit.'IUon or 1-:rotclno l,y c slio.rt.)nOcl 

oothol. 

_•l , J1 ruti;.,.,2 r }62.

(19.56) lho not protolJ, utili1�tion 

(llPU) o1 oa:..u bu:nz, diot:1. 

Proc. !,utr� So(!�,�: (1) 
-

(1959) A ooll.istio bo-b 01loriz:iotur. 

ilrit. J. 1,n, .• , ,lL: 501 

(l I O) '.!'ho rob 1..icri bot 1;,011 !,PU nm

Protolll: calo.r.1.0 r tio. 

I} iJ:::tVl.PJ.·nq, ltuu·, Soe., � : UN
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.ill 1·, 0. �.' -nd 

I )TIO. p. .! • 

l!Ulor,D.,., nd 

Oill�r, o. S., 1111d 

I yno, P. rt, 

.. illo , E. L. 

Uiil,•r, ?:. L. CarJICI �t:l', 

K. J., lllld lill1ut·, C • r, •

- 259 -

(1961 a) .,,_,.,_. --=� ll 11, Uio pred1ot1on or

1l, 1r,fluonao or protoin oon-

01.::11.n tion. 

!_1:it. ,1 ,-1.1!.�, .!}. : ll

(1961 b) Prot.lo::u, 1', u.o pr.:.Siotion 

Ot' (l'Otoin vnluo:, of d.•ta. 

�110 u • at rood oo;;poeitJ1.11w

.. 'bloo, 

ii...J.UJ:,_, k, : 4lJ 

(1961 o) ProbloUD ir. tl\o J,rilllictiou of 

(1967) 

(19u5) 

1·0:1tr.1ct:l.ur1. 

J. lroJl:.,., J3. : 225
... 

Do i.t!l'.::iin: tJ.� .• aL· tho tr:,,ptorh. ::10

p--ticu.' r ro1'oran00 to cer<1-�l11, 

Av .1.lnb-J.1:1 t; rt! sulphur oino 

acid-" in 1-rotoln ,·oo:l:. 3.

Chu de,.. nuti•itioMl ch!lnr ,s 

!Jl no. • co.l .1110010, 

l,!'1. J. ,u.r., �: 5ft7 
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lllt:r, r.. L., l rt.loy, 

A. I ' , • 'iho • iJ. c .

llillc1·, R. • , Pricu, 

)1. 0, 1 And .U11 11 1 It. ft,

Mille, l. • . ,,, nnd 

l'oil, � .... 

MitchoU, II. •

.ll1tchull, II. I. 

'itchol, I,! •• l. 

- 26o -

(1965) 

(195(. 

(1960) 

(l:1?2) 

()923) 

.lll J)l"Otou fooJz • 4. N'oet.,r 

hoo. t trc tt.Jr,t u a. ..... tot.al aa:tno 

1101J oanto11t. or cod llllaolo. 

]kit. J, Jutr., � : 56..,

Mdoi 1utary lnorc-inic eulplnte 

nrd it:i of cct u� 011 r.1 t: ro-J aolyb:lo-

J. l,ub-�� : 5J9

Dc.::zyol.l.ru, tiau ill la0b1 bon, or

of' 0\1011 111 t:ainod an hillh J.nu.Jcoa 

o tulfil"-' �o a.nd col_vbln to.

l,a .,ure1 Lor.J., lb5 : 20

Tllo not r.rotoin v:iluo of roodll 

Cr. 55). 

loi;io.'ll r lu11 o{ pl'o tein.

J. m.ol_._,CJ1c>n., !!§ : 73,

Doturllin.ti01 of nutritive;

VI hJc, of t,llt Jll·ot1.,.i.nt

11:il/ . • Ch.,:,i. Anal.
or food 1 roduot�. 

t.d.11> : $6. 
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Mite 11, II. 1. 

llitcl,· ll, • 11. 

Iii t0boll, 11. H., llnd 

• 

l!itcholl, 11. H., 

llondloa, J. P., 

U1tchol.l, JI, H., 
I 'lilto11, 't, S., 

i & lo11, J, R. 

- 261 -

{19!4) BJ.oloci01 l v:iluo of r:roto.ir.;i and

:llr.o aidJS intorroh tiona. 

_'u ,·t. l'oot 
---

fl:�-._'ilitary auba1 tonco" 

_Pi·o� 1 • 1r. , . I o. 2. lloth� 

!!:!.�
.:. _W. u1rt. !lo", Dovol. 1mc.

(1959) Sauo 111:<>cion ..airl "£" .urreranco11 

1n 1110 ci roquir11 r, • 

In: 1 Prototn tul A, !no Ao1d • ---'"'-'---"-'----.::;:;.;:;..a;.;;.:: 

�_r.i t1011. 1 A. A. 4lb11.1io:10 

(od.) • • AcaJa.ua Proa:. (1959).

(1926) �.tJr. J ,FhY;iO::, JE : }98 

(o1t� by Mite.boll, 191.4) • 

or biolo 1.0, l vn luor; a" protoina 

d.ta.

J. I utr., 11 : 257-
-

(1950) l'ho nut.rJtiornl 01�oota or he!l.t on 
food protoin11, wi l,h perticul. r 
r"l"orcr.oo to co=rcilll procoaaini; 
nnd ho-o coolcing. 

J. r,ut.-r., l2, : 413
---- -
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Morl�n, T. ., unl 

llort: ,, , r. B., lllid 

lilorriaon, A. t., '11d 

CUipboll, J. A. 

lio1Ti11011, A. D, 

'-'lll C4r,pll1>ll, J. A. 

Morri.a0t,, J... D. 

S�bry, z. I., an:l 

fil,1,b11U, J. A. 

Worr1aoo, �. .• 

111.d Strott, 11, P, 

- 262 _

(1957) � Vik d.n - or.:r� 11ctlon of

oorllitol. 

I turo., Lcr;.!!� � : 54.5

aortiltol, ou.: 1·11 an I rcL tod 

aub:i t<.1 c 1e. 

Vitr.c. _ -01 ., � ; }9.

(l?Go a.) Dn.luation or protohi in fool,. v.

i11cto1·i; infl.\lanoil:i; tho PER at 

t'ood�. 

J. ,ut::,. J!J. : ll2.
--

(19C.0 t,) Stui1011 �1 tho nutritiorAl v1luo of 

d<d'ottcd 1'lah 1 lour. 

(1962) lr\'llllU tlon ol p.rot.�.!J, in roods. Vll. 

r'actora iJirlull'lO� not. protoin 

utilicatlo11 o:: tlet.lr .t.inod by o:iroaaa 

o.nu l,yo it • 

C,,nJd. J. il�hcu. Pt1y:,iol, �: 1663 

(1959 n) Stu<l.100 Of> L-vit.lain 1Dlarrol.,. t.1onohipe 

1n c,r0111n. r· ea. 

J, tutr., � : ..,7}
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llor ,n, T. • • n\ 

\'uukln, J. 

)jQl' (,, • I.I, t lllal

lloM'illOn, ii• I , 1 Jld 

Cacpboll, J. A. 

�orriao11, A. D, 

w Cllr:pb.,ll, J. A. 

llorrillon, ii, D. 

Sabry, Z. I., ,.l 

�7boll, J. A. 

l.lorrl oon, \. u. 

11r.d ll..rott, II, P. 

• 262 _

(1957) 

(1962) 

'tho vit; ain - 1p::rinc; action or 

aorbitol. 

Tho vlt';LliJI - 11F4r111g 11ctlm or

c orb1tol, a� 1·a ar rtilri. tad 

aub:.t..r,c • 

V t, 22 : }9. 

(1960 11) Lv-:lu.\t.101\ or 1-.rotul.r. ill roo.11. v.

J:lactorr. W"luur.oini; tho P!ll at 

rood:.. 

J, l.utr •• � : 112, 

(19Go l>) Stu3ioa a �" nul.r.i t1orAl ,':lluu or 

d{tfotlod 1'1Dh flow-. 

(1962) tvalu tioo 01 rrotoin in food,. VII, 

Factor£ 1n1"l.uG11oll115 not protein 

utiliwtion "� dowrcinod by ou-0111111 

(1959 11) Stu.Uoe M E-vit..lnll intcrrol..tianahipe

in LTCJ'lfing r,:, t, , 

J, !utr., (,8 : Z.7} 
- .,... 
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llon-i ion, A. • 

-u J Sdrott, H. P. 

Uoy r, A. '. 

Kritchov11l,1, 0 ., 

Lo�11, J. a., Jr.4 

Cox, H. R,

• 

Uunro, I'. , • 

unro, 'I. 11. 

llunro, A. , 11nd 

ihes1r, O, 

• 263 -

(J.959 b) !:rfuot, re vxco,11 or tht.acino 

(1956) 

( 1951) 

(1961..) 

(1969) 

ropro.luction in r�ta. 

llictiiry protoin an!. •oru:i 

choloeturol 1n I";) ta. 

h-1191 Spe, l'.rn1 Biol, �4Y., 

� : 7Jo 
--

'i'h,, int�1Tehitionllhip o( c11rbohy-

boliw, Ill. Purthor obaervi\tionc 

on tiD. 01 o�rbohydratc in t,Olt1on 

a a r �1.or in i,rotein utili--1tion 

in 11dult r,.1 t;, 

J. 1,u� •• , J2 : 375

Cnrbol-,w to rrl rat na i'actcrs -

1n Jll'Ot� lll utili:4 tion Md r., tnbo

llai:. 

Phvt io],. itJv, , � : 44S

In torrui:. tionsldps at nutrianta. ,,..,

Proo. .,u tr. :,oo., � : l

Qr.lla te in liit:11= 11 "°,;etnblo,. 

• AL'r, J, Diol, &: Aprl. Chao,,
-

12 : 14==-
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unro, 11. Jr., 

lack, J, r.., ll.11d 

'l'ho:uar , • a. T • 

l'.unauU, JI, E., 

K.lr11r, ll. II, 

llurrcy, T. K. 

llurtby, \. s.,

Dou cJi..r, H.s.n.,

I unno, It., 

I.lid Aah.1dt., K.

(l95?) Th 1 0 i:.o o af nut.la: or dieury -
C..rbol�to on irotoin

notetiolinr:. 

]:r1t. J, l,utr., ll : 1.75

(1932) Vi t4iun cGutant or thrue

v riotioo or 11r.ti c.. •

J • , •r1G, R�o,, !:::& : 767
·-

(1961) 1.t oat of 1rotoin - rr., diot 

on tho vlt..,cln A otonu:� lld. 

doll,}otian 1n tho r • 

( 195h) 5:t'i'oct of Vi�IW'I .1
12 

on 

liver dDhj'drOGCill:88

J
I 

!,utr. 1 f!J. : lll 

(1970) :hYoet ot diotc.17 Carboh.)llr>to -

ar.d f4t on ouino �cid - dor,rading 

cn;:yc.Ja :!Jl ,·ol4 tion to thoir 

prot"1in !p:irin& ,at.ion • 

.,:;J.:. • ..:,l_<U_t,;;.1· �· .!QQ : 208 
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th, Ii., luior, R.,

rp.:ir, A. E.., nncl

LlvQhJci::, C. A. 

l olzon, I . . '

Slr.lnson, f. Y.,

111d lb�r, Ji. s.

lullrton, C. L. 

l1icol, I • 14. 

111001, Il. •• 

- 265 -

I. "" tolop: t of A diot
ror tl o otwy or nu!;rit1ou1l l'octor�
o, o4�toro:i1a 1J:. tb) r. t.

J_. l.utr., � : 289.

(193.>) Stu.1.1.o, or \'1 tnllir; C in oitrou1
l'Nit.11. 

.!C?.. AJ.ric. -.:X.-
1 -,t. t,_ Rqn.

(l!U� -,,l : 118: (19J} -�) : v.6.

(1931) Vito Jn cant t or t.urnip 11roen�,

., , .... r.r... St&t, !lull. -

lt'il J-

(l91t9) l,utr.ltiou � .,1 "ri'U'l 1'AnJOra with
opcoial r .. l' ronco to t.ho 1ffocta or

vitnw.i, A an:1 r.l.wQ!'lllvinc Joric1onoy.
ii:. ... J •. ,utr., J..: 25

(19.52) l/utrit.1011 or , :icor n roa:.1nta

1t.lU1 1:1 oL'l rofcrente to tbo uffoct�

of dof1c.lenc1e:, ar tho vit.lain B

c a:.pl o:i, vi IA J:..1z, A 4Tid llll 1ai l

}ll'OtOUl, 

D'ri • w, ,11JtJ:., � f ,34., -·-----
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M1W, B, U, 

l,iool, n. ll. 

.,iool, ll. II. 

!licol, • U,

1,icol, B. N. 

- 266 -

Dpao.141 roferur.oo to u,eir er.era

require::: •ta, 

Ilrit, J ... u,r ., 10 : 181 
-

(l.956 b) l,u i·ition or !116c.rinn ch.1.liiren, rlth 

p:u·t.io•ll.Ar rofe:rcnoo to their a IOat'bio 

acid roquiro.:cnta, 

(19!i0) 

l!!,:.lt. J, .,utr,, .}£ : 275

A:;(.arbio 11oit1 111 tbo diot, of 

Nr: l I it ri, n pooplo11. 

:f_J.1'r1 Hl!II, J ., 1 I lD5 

Thu n:ilorio ro,i111r.,.....1to ot' liit;orSA 

pon�s.t. 1' r.t>ra, 

fir-1 - • J • .. 'utr • I .!i ; 293, 

p,:i. Mr, t f,U'lllOJ"II ,

!!r.,1"\,, JI loU tr, , � ; J()7

(1959 a) A :hortoued var�ior, oi' tho 

llitoroll mthN for detor.unntion

or tliO biolosioi.l vc.J.uo or protoiJl, 

Gra.rtl. r..1tfi 11s II aouroo of on-or, 

Ur1.t. "· ,,utr., JJ ; 137

I 
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, J , L, R.

tloblo, I. .'., and 

Mlll.ill,,1, �. C, 

<>61nalcy, B. L, 

Cleo, O. 1. 

0.co, 0. L. 

Gco, 0. L. 

Okudra, r.. Jl#u, 

J.11., nnu Cho1t, D. F, 

- 267 -

(1959 b) niolo, 101U v; luo ar WTir.c-f4l 

prolo.u. Ur.lncir3 r it.-ogai axcr,ition 

1n rolr. Ua. to rroto1n oODtant or 

diot ar � l'ool int&lco, 

(1937) 

(19!:,0) 

_1-i s ._,t\ l,u t.r., ,ll_: 142

Inrluar,oo or Cl.'lloiuo 1n oooldnc c.i ter 

Upon tlio iuntrcl OCl'ltont of vec;ehbloa. 

l'ooil ,l n,, 2 : 1,99, 
----· -

Vitl!oin Bi.;: 111k1 aoUtionino 

fan:.,, tion, 

,.-';:;,,l"O;:...,:•�-'.a.OC.__,. _,_, •., !2 ! J27 • 

.l'oolo tufft - 'Lo1'1m' • 

/. Arr. J, _ iol. /. ,\r,p),. Choo,, 

8 : 5J, -· -· 

(1967 •) Cho::do.u atuiiu., Cll'I saco 1111,.ar.llln pu.lnos. 

.:�,r. .. .,_ J. uiol. Appl. Cho •• .2 :52 

( 1967 b) Pi·c c, t ,tiG.t:. OJ' !lutrit2cn in 

h¼O.-JII, 

(196o) 

11orld .tiOV. liutr. . Oi1.1tot.icn, J : 25 

llf'.t'oot d roodinl' D - So1·bi tol an the 

J.nloo�Jn,,l 11baorption of \'itAe:111 

6 r,ni vit-lcdr. B
12 

in .r, ta.

J ,___,_u_!r., 1}. r 99
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Orr, J. n., 'l'hor.1t01'l,
·., cn:1 C-!irry, R. c.

Orn104,- Tottoh, R.,

411d Pla Lt, B. S. 

o.&orno, T. B. 

u,d !Jor.dol, L. B. 

Oabon1e, T. b., londol, 

L.s., and I orr_y, r. L.

Oao:r, ll. L. 

Oaor, B. L. C:il,on, S., 

and Ooor, M.

Oliaterhoui:, L.&., 

Cciu, C. R., Uld

lurid.hol.u., B. D. 

- 268 -

(19J5) A �r.g lero upcrir:tl1 t vit.h rate Clll
t1 hu.:.ui diotu-.7. 

(1967) 

l_,.__, 1--1 , • • J.2 : 4 76 

h:., utroote � hool:11orn Wo1t.ation
{.!!il"'o�trar,1 vlu� :au;i11) on protoiri
. ta'LolJ.n::i i11 i·at�. 

P:r0c, l\ltr. Soc., ZJ. 1 iii 

(1917) Uao or eoy bow ne foQi,

J, 1 •l. Ch:, • , �� I J69------- ., 

(1919) A noU1o.l af c:q,ra111iz1u nw::orioci.lly thf' 

c,rwth-111·0:1ot1J \'lllue or prolouie. 

J. Siol, Choe., }7: 223.-------

( 1951) A • thcxl ror int .: r t:lnj; 

O!leuuttal &Jlino noicl oanw.t in tho 

nutrition!il 11v111wl tion of prolu.lJI, 

J, .\. . Diotot. Aeooc., ll. : 396

(1960) 1'ho biolosie:il 0\1>.l112tio11 at 

protoir. quolity, 

flod, Proo. , _!2 : 326 --·--- -

(1959) Dioloj;J.011 ,·, lliuillty or aa.1.no 

cid11 in 1·1�1 r,nlo n:,d other 

J. l,utr., j2 1 65,
-----
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(no, J. B,, Thot'lllon, 

·., n.i <:.-11,-i, R. o.

Orraoa,- rottoh, R., 

or.i. Platt, B, 8. 

Olbarnu, T. ll. 

uixl .llondol, L. B. 

01bon111, T. D., l!o11dol, 

L.B., on.l Porry, ! • L. 

Oaar, U, L.

01or, B, L. C'll5011, S., 

c..nd 011or, � • 

Ollat.crl.out, L.£., 

Cclu, C. . • , Ll'\ll

Lundholn., .1.. il. 

- 268 -

(19).5) A lor,s tcra oxpcrln,nt with rate en 

II I ll:.)ll cilotll.r-;. 

l,_._ ll;y, ·, � : 4 76

(1967) !ho orrootc ol' hool:itor.i Woat.a tian

(llipt;9�tniv •. ylu11 �in) on protoin 

fl'OC, 'u.r. <>OC,1 � •• ti1 

(1917) Uao ar coy b= 110 oal, 

J • iol. Cho .• , 2, : 369

(1919) :. aot.hol of c::qiroae.ir,4> nu00ric.,.lly tl111 

c,J'Ollth•pro:.:ot1J1 v:1lue or proto:..1111. 

J. 101. Cl, .,�: 223.

(1,951) ., , >'I.hen ror 1J.t1.cr tlni; 

on�o1,tt11l acino 11.cid oon uail 1n tho

nutl•Jtiollal O\'lllu'ltio: or protoin, 

,7, Al:l<l,·, Dio '1t. ,111aoo., .U : 396
.. -

( 1?60) '1'1.!! biologic:.11 ovnlu.:i t.Lon o! 

protoin qu11li "Y.

!!.oA. Proo. , .½t_ . 326

(l9S9) tiolo •icv l Wi.lJ:Ldllty or 011.i.110 

oid.e in iah m.:lla n,,d othor 

J, I u tr. , §2 : 65.
-----
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0yCl,Ulj3, 'I. A.

Oyw1u ) V. A. 

P ,dor, Ii,, olniolc,
D., an.. Ooer, 8, L.

• 

Patton, A. R., 

Patten, A. Jl., end 

IUU, .1:. c.

Pnl·on, A. R., o.nd

·...U, .• c.

- 269 -

(1967) In : '!e,t-lculturo 1!>_, ho:-ia,
/.!I Intro1uot!Qll1 l J..o. Ro:.o.---·-···---

Thoi.r ot-.untotr.v 'U'lti 1,utT.itivo Valu e'.-----

----· 

:w o.!, 

111.g, r • 

(194£!) P otar11 ffoat� �,o 11v: ibD:ility of
l.Y•ino .IJ1 I t - i;rocon:od oaao1n •

{l�9.:,) Atti d , __ lr.�t, Vun.it,_d, S0!011111,

<·to., 3 : 5)5-

(olt.ul by I ,Collw., 1957).
{19.50) Pruecnt si:.,tua of lh)nt-proao�oiot;

i.utr, J..::,., !:. : 193,

(l! .• O c) A::w10 noid J.npi.ll'r.ont 1n ca�e.ln ha:.itod 

ITT.th i;luoose. 

S01,:1100, .l£Z : 68, 

(l91,0 b) 'l'ho of. •ol a• 111·01111int; cr1 tho 011001.tiAl

a.cine uid om,tent or 107 rlobulln. 

.So1w,on, � : 6�.UN
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Por,r lor, £., lU] 1 . , .•
ancl Cr4ll01·, H. £ • 

Potora, R. A., n.nc• I IJQ "'I 
•I 

,u l Ochoa, S. 

?t'Und., II. C. , iuki

• uttinE, 11• , •

flo.tt, J. s.

- 270 -

(l,960) Tho th:inr,J,.��,� 11ctioo ot aorbitol
in r::.'ln, 

J. l,\Jtr., Jl . 91,

(1939) o.-·vnto ml L.t.1.- •- ._ _ _  ,_ VI 1'h 
• ,IICU 

_, .... w,o..,, • 0 0 

activo tom Qi' ,•itncin a iu,d tho rolol 
of t:,_ - dicarbaxylJc •o1d,.
11toch0'1, J., � : ll09

(1942) lron coutcnt or pol.:ltoaa •• intluencocl
by C.,o.'tin«; a tha1 • 

11021 no.!?·, J : ?10

01• fooda oo:rcinly ,,ed in tropie&l 

aountrioc,' 11. �._c. Sp. Rop. Sor, 

Pl,t.t, .D, s., .t(ld,), T. P., (1963) _2.ood 111 l�l!.(!iW.1!..'._.

11r.1 Pollott, P. L.

PLt�, l. S., clll 

lll.llor, D. s. 

Platt, . .,, nnu 

Ktllor, D. S. 

Cl:d"ord U:11vorai ty Pro�a. 

(l.958) 'l'IID qui:ntity llld QU4l1ty of protoin 

Cor hw:nn nutr.i.timi. PJ.oo, I,'lltr. 

Soo., JJ_ : 106,

(1959) Tho not d.iutury protoin v<\luo ( tDpV) 

of wtw·oa of rooa - it� clet'in1t1on, 

dotCl•w.111 tior am ,pplio tton. 

P.roo. Jiu tr. Soo. ,...M! : vii.

UN
IV

ER
SI

TY
 O

F 
IB

AD
AN

 L
IB

RA
RY

AFRICAN DIGITAL HEALTH REPOSITORY PROJECT



Platt, • S,, nd 

llillor, D. S. 

PlJl�t, l. 11,, Millet• 

Porte.11 , O. I., &bun, 

C. V. , .ud lfyoolci 

- 271 -

(1961) Tho fl"Otoin YO.luo of l=n 

bro at QilJ:. 

(191il) Protoin v luua al' l&1.;a, food. 

In: 1'Roo 11. .J.v:uiooe in lu1,;.n -----=-=a.a.. 

' • ..,s ... 

Lo.d 'J. • • ., urohill, Ltd., 

(l!l!i5) l.tilo ,ohla .in blood: llethodo 

ru..1 "t�ir GpJ'11ootiar, to 1tudia1 

or oxporinont...l ath, '1"01oloro1ia 

Ar.!!.'!..:. BiocLo. , ioJ!l»:o; ,22 : 213
-

llanucri1h11..n, s., sr1111v,.11 n, (1961) Studioo on U-.e oo:ibincu lllid relative 

·1., n l Hlldw,i;u.di, 1'. l'. • 

Ranke, !I. , R,Ullc:o, 

100. Choi , -· •
1

, 

� L, I

Rochci1:rl, If. Jr., 

llorger, S., Looeli, 

J, K., -ni Jil)iru, .. ,, H. I!. 

(1960) 

111tlu111100 of' cU.et.lu·.) protoin and

r.iboi'lllvJno in flavoµotein tn:_yl:\oa • 

..-!.• :,utr., .Zz : w.J

l'ho intarrol4t1onoldp botwon vita111n 

.1
6 

iu.d D
12 

dofic.ioncio, in r11ts. 

l·� ,\Jtr •. , J.¼ : 4.ll

(1962) Dioi;.ai·y I rotoin llJi,} ut.iliZ!1 tion 

ol vit.w.in A. 

J. lfu t.r., 76 : 435
--- -
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1•001, w. ,. 

R.ico, H. L,, Md 

Ricltoa, E. L,, Lrl11k, 

. .  • (;,, Koniuo,y, •• R.,

- 272 -

(1946) •h.u oattwt1cm af throa:iinu m , rino
in vrotoil c. 

,diool o • J, , � : 632,

(1960) lcitr�c;on ultlnao rGDJX..ilCll or. YOUll4 1o1on
to OJ lllc,os in tlU lity ot tliotllry protoin.

f.td 'l" '«!.,., � : 1, 

(1;,48) Cry;t.1lliAe vit.arJ.n �· 

���. !OZ : 396 • 

food, ·i. R. ond Follcorv, Ii. 

Rippon, rr. P.

Robr.r. n, F. 

Ro,.coe, II. II. 

(1959) A co r.1eou ol' novarr.l Llllthcda fer

oot:un tini, tho nutr-itivo v:ilua r£ 

flrl • ,J. !,utr., .!l : 24.5--

-

(1908) �go :.iino '»cl, Ct.. . ..i·. - Zt1 .

9 l I �141 1 , J .h1'll•bcr d. 1"111.ercbtciia -

� .: 659. 

( oitod b) la.'CCollu , 1957). 

( ltJJO) Tho diot.ritution 01' tJ10 V'i�llin D 

oo. pl<-1', I. Lon1'y vot.otll.ule1, 

Il1ochu.s, J., .?Lt : 1751,., -UN
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• 

RoalW'I, C. D. aid,

mcll, /, R. 

Ilo11onth11ll, H, J,,, 

arid Allinon, J. 11, 

Roy, J. K. 1111d Rl.lo, 

R. K. 

- 27J -

(19.56) I icrolliolo, 1ml an.l.ulJtio. or protoill 

qll4lity 1rith J'otr�I� , El1'ar"'111. 

-a.� • Rr.lt. !.ivo riut:r1tiv.-i V'.lluoa ol' 

protu�u. in toodctul'fe. 

_£_1;it, J. lutr,, ,12 : 156, 

(1951) So:io oftr,ot, a: C4lorJo int. .l:o mi

-

( 1963) A.U..i l.J.nl ty af O � d.""Ulc' I l<:r llll4 

�t4ulh.t or thiiu:nr ol' rloo.

lt I 1 .�. }'o •. 10 ., .2! : 53J.
-·

Cid 

:ll.1�11111, I. C., Tnylor, 11, (�J) Ttio n:!ootjb,J,cc!'.cC111...a",� at co:.= 

• , GJld ileuJc, J. 11. fr.U.tn IUul voi;ot,il,lor. 01 pr<1p:trod 

!'or ht1= consu::pt1on. 

Slito, Y. 

Saito, \'. 

J. l'ut_r., � : 275,

(1969 A) An oxpor1utnt' l Atu·J..;· or th3 chnn&OJJ 

111 ircn during cookin,5 procoes cC daily 

fools. 

J. J11p.�noeo Soc. l'ood Futr., £Z: 518.
-

(1969 b) An .ixpcr.ln.lnt.11 stud 01 .!111. cl.llngoa 111 

()('lCilW durintJ tho (ooldr. · l'l'OOOaa of d111J.,y 

1'oo:Le. 

J. Ji_n. no.o Soo. Poo:l !1ul'.r�1 �, �7.
-

-
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Sul or, • D., 

Gu rr.'.ln1., I • .,

or.i llnyo, I. 11. 

Cllrlccr, A. K, 

1ud llruiar Joo I S. 

- 274 -

(1926) l'l "f .o ,i.. oct or }w..u·o,:illl icn co..oentmtiai upon

tho �e,11,tion or tno ot1.ve r11ctor11 ot thll 

L-1)():::plox by ullcr' o o,,rth. 

J.. • • _i�l. Cl 02.,_1 !:_g : ?l 
·-

(1957) Stulioa on r,luco�o tolc.nu,co toot in ecorbutie 

conkoya, 

lnd . J, Pl�otol. /, F_hu- col,,.! : 27. 

Saxton, J. A. Jr., (1945) 
• 

t,utr;i.t1021 llnl gro th Aid their �CJ,co an

l�ovity in r ta,

nLo1. s,r. . , . r : in. 
--

&utim, J, A. Jr., (1946) A : tucly or tliu }Ath0t.01,oaio or chrauc 

llanioa, L. L., end 

Spor�, C. 

plU!.1011.11°\• diac.'lco (lit'micldoct.ioia) or old 

lichaoffor, A. ->,, (1949) lntorrolAt1onoh1p c€ ,-1t.iillin a
12 

on.i d1ol1no. 

$.ll tlOII 1 
• " , 1 .1nd 

Strcnsth, o. x.

Scl:r , . , Du11t1J1, lJ.I/S3} 

J. r-., llooro, ls., r,d

llii;;,o«l, .... J. 

I. St't"oct or luoi.orlinaic lddnoy ayndrOl:ID

.lJ, iJio r t, 

�. SoG, ?.J, Li l. • •.:.:.1 ;a : 19_5, 

�i•pllc:ll ti(l!l do l:1 onro--to11r.i.11u11 our 

ocli:ulf,CUI' d' 1011a II l\Jtudo de lA coa.;posi tiot 

doe liucnta Gn ocicloa r..111011, 

Alic.l)'.1;, Chln. not.a.,, i : :U.9
-
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Sct,rn , r., llooro, :i.,

Soogo1·11, • II,, c.rd

IL-ittill, tl, A, 

Sholt011, !), C., 

lkoaan, 1.11., nn:l 

Sh�l'll'Oo.11 •• ;/,

n� loldon, V. 

Sine.Lair, ff. II., 

onll Hollins 011orth, D, P, 

SQJ.th, E. L. 

- 275 -

c,yatir,o ntt C)'Dt..lic rid,

(l?J5) Tho nu ritivo \':Ill.to or nnir:nl

tieeuoo 1n ,ro.,th, l'OJll'OWlc t1an &.nd

!,_, I ut1:.:,, .!Q : 271.
-

(1. ;.,l) Qw111t t tivo L-l,ynino roq11ir ci:m1t
or t 

.u-oh. lliuehc • ttio ·r., .lQ : l 

(195.3) C�p.,.1·.1001, or rour tolllin cothoda 

for nnaosoin thu rol tivo cra,rth 

(19&;) 

J. 1,utr., �: 153,

In 1 "1 utoh!r;eor:' 11 ood AM tho --·---------

Prifloinloo at .,u\.rit.ia • 12th 

Lti. , Landon. 

(1?48) Pruacnco 01 ool lt in tho nnt1-

porrlciau ,no u. l'llctcr. 
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Sch1u , .C., llooro, 2.,
1110too.l, E, J. 

lbttill, If • .A. 

Sholton, D. C., 

�oaon, '·•., 11Jld 

lorta, i.:,. :1 • 

She l"ITOod, • 1/, 

an:l 7oldon, V. 

Sinc.lAil", H. II., 

and llollfng11irorth, D. 1 • 

Sllith, &. L, 

- 275 -

( 19 !ll,) Cllrc:; toer�phlo dctar:.1,n t1on of

filo.!:1'!'1,2., � : 33 

(19.S!i) Tlw nu l".itivo ·.-:iJuo of nniml

J. !\ih•., 10 : 271.- = 

c1,s1) Qu1nt1 tctivo L-l.y1111Jo 1-oquir=c:1,t
of! th =line pi,-.

Arohl.-.-OCl,ll • dlooh tr., �0 : 1

(1953) Coor r.iaor, or tour tow1nr, cotho4a 

tor 114aosair1 thu rol. tl.vo arcr.rth 

11•ooot1z¼-• propc-tioc ar proto.ina, 

J. !.\1tr., !t2_; 153, 

In 1 ''lrutclunco, 1 a -1oo! U1 . tho -==-----'-----=-----.........

W.i tlc.,n. adfflll'd Arnold ( Publ.1.ahers) 

Ltd., Lonilon. 

(1948) Proaonco ar aobllt in tho onti

porrloicai_ -'lllo::u.., i'?lotor. 

I' tur(!, 162 : 11.4. UN
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SIil. th, D, T. , cu d

1,Cilld.r1 olc, E. C: • 

S.-tith, IL L., 

Stoclcoll, A,, llnl

1:icool, J. o.

6'1ith1110, o.

S:l1th1ca, O. 

Soo.in, C. A, 

Sr�aJa.�nn, D .H., 

Sto1n, II, 11., anl 

liOON, S, 

- 276 -

(1926) [!1t.1, 11c.. i-•. ri t�. (u.s.J., ;'.di 201.
(Citt.11 by H1:0ollt1;,, l!'li7}.

-

(1954) Cry,tiill.1no P3IUlll, Ill, Anlno 1101d

00 Otltian,

.-!.:, f_1ol
1 Ch .• , .2-02 : 551

( 1955} Sono oltotropho: .. 111 1r. atu-ch gola 1

01· nomol adulto, 

ldocho , J 1, - : ./27. --
- --=

(1959) An iJ:;ro•,IM r1·oc,cx.lU'l l<r the ata1•0h gol

in tho sonu. protoi,.� oi' norrnl 

J.rd1 ,il\u. la. 

lliochm., J., l! · 585. 

(1097) Tho lo31 or food ..-:1luo 1/,Qn potlltoea 

ar.:, hoilod in dl!'rcrQllt l:.lya • 

.!L¼1n.• AjTlo. -?,pt. St • .hll, 1 $'. 

( Ul91) llopvu - Sc:,:lor' a Zoit�:,, 15 :9}. 

( o1 tud t,y WoColhai., 1957). 

(1956} Aut� 1c rooordiJ1c app l'!'tu, for uso 

lJl ci/ir();.JtQ,tl'\,plO' or allino ocida. 

Fed. Proo., ,!1 : 358, 
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Gto�bock, H., 

rn1 Croe�, Ii. t;. 

llt11J1r, ; • 

St<m:irt, C. P, 

S=orn, 1, l>., ord 

'11hor, I,, 

Suro, B. 

Suro, B. 

(1919) Pat Soluble ·111.,,. 1a • V. Thur=at11bllity 

or r t Goluu� vi-1..li- .1.n r,lAnt cntc-:-i&l11. 

,!, 1ol, Cb ..:., !.t9. : 501 

(, , ) loohr", Zoi "I , , ' : 1.52 •
..... 

( Citod by llc�ollu , 1957). 

(J.91,b) Lo1111 or nutrlant11 ln 0110..inc..

P:-ao r Ply' r, So51" I. : 161. •a 
(1960) Tbo nutrltioml 1-oqulr �te o.r Uio 

p1·otoJ.z.-doplotw chicl n. • Ufoot 

or ,lifforont rrotolr J"plut.01 r06il,o� 

on lio1,T oo:::I,0111 t;ion .iur 1Jic dopl fon, 

1• plo Lion .ml 1-odenlo tian. 

J, ,utr., �: 153, 

(1957 c) Tho additic,, of 11 BDQ.Ul t� of 

dci'II ttod N.11h l'lcarr to a.illod ,rn� t 

1·1our, oom �,u rlc . I. Influ unoo 

an t,'t'Orih :l:ld 1•roto1J, ffio.1111",oy. 

J ... utr., 61 : 'JI. 7.
-

(1957 b) Ir.t'lucncu 111 growth .d prot&in 

orricicncy. n. !lutrltivo valuo of 

tl o mint., • le in N.oh floW'.. 

J. :.u�i-• .2l : 1,09,UN
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S: t.-0}'0�, A. 

Tluo1·, A. r.

rhom:ion, .1. C. 

'i'hoaaan, 1. G., 

'1ros61or, D. K. , li1oJ,, 

C. L., i.nd h.int , C. C.

U:UCi;r PollO'lfo 

l£,IC6? Pollo1011 

- 278 -

(l928) Ob:ian t10n11 011 Uri f\lnotion oe purax1.]..'loo
c:.:,i:to 11..J. tlio chonutry ot U',o adrcrul 
oorto:x; doocr.1 tlan of no11 0&rboJo·-
rlJ• to dcriv 1v�, 

.!!i_oot. ... • J. , ,t. : 1}81

(]Jjl2) PrJ.noipli.is or Au.loulturo �ops,
AliiJ;;il hunbnndr • , ol, IV.
(C1tcd by 1!0Co�, l.. 7).

(1956a) Vyo di&O<'loo ::nd blir:.;r,0111 1n ro1At1on 

�o v.1tAain A Joflc or.oJ i n  I •• l11{:ori11. 

l•. trou, l'od1...!.!!..•, � : 155

(19!>6 b) lC1 shtorlcar in : . I.it; 

.••.• Af't. llo.i. ,!. � : 121 

• 

(19J6) Vit.:: n.111 C oontont or \-CBotabloo. I. 

Sru eh. 

l'ooli alon., l : J
-

(19&,) .a<mo.d...2£..l!.Y.�tltiC?!!..LSt>,ul 1<>; 'J\

.!.. �-..or:, �o.m, , ._!, �--1:.· ,_. LanJon/lb.<1'"1 

l,u 1·.iticr.:i 1 Courao (lh:i1,ub,._ hud). 

(1966) Ro1 or1. or /;utritio l Studlol' in 

•111- oatc.rn tlytt,_i:; .• Landon/ThidaJl
-· 

:utrition Couroo (llllpubliehod) • 

• 
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- 279 -

(1967) .!!, �j_.,2.r l,utritio, .1 SLuJi c 1n Accra. ior---

Cl itr .• Lo11don/lb n I ut.z-ltillt'. Caurio.
( I j ,blieh�),

Vi�lo, J • J •, lhltt, (1957) lntOJTol tioahipn boLt.-Ollll a::1-or1Jic11t.ilI'. L,, , 1e1rur, 11.1

. , 

lnllch, oJ , ,, , , rid. 

llollora�oln, E. r,.

,ioitaul, C., oncl 

olline,ton, • • :.. , 

11111 TroaolCJ1·, D.�. 

oet, t., s., 'l'odll, 

. 1., P11.11a:1, II, s.,

ilnd V 1, IJrusi,on, 

J. T.

11cat.:lll, rt,C.,

Roitoan, �-, D.i la

Pon.3, C., 

bJ1>orcholoct11nitdl!., • 1111c.t.i raquiro::i;nt,
nr J OXJICri: u.r t.111 11tharocl11roaia .
l, 1,rr •. 'li•, .JP!-, : 7f,7 

-

(lJ56) Anti- thu-o�olorotic ,ubct.anooa.
�l.ir1. •Ocl!l!llr. ol:r., .,!'1 l ll72

( 1938) Vit.u.Jn C ill vc.;, t.,\, L111, .-.. Intluonce or 

cQthod ot cooltill or 1, ,u C contcut or 

CAbl. I IJ,

!'ool ...• ,..A,_: jll. 

(1967) !ho :...italiolit!l or tho L,or, a,1,. oloi:ont�. 

lr.: "l'o:r�booJc or -loch, i. ':l • " 4th 

E.d.itio: (pp 1376 - l:1 5), •hu, «•alllnn 

Cocp,Urj , I , I • 

(1958) Tho pl."1clll! .I.no o.idt. i., r11lr,utriti«1 prr

lir i.n;u•y ob001-v.i tior111. 

R acuan�., H., 
Cl"/Jvioto, J., ,o:ios, 
P., 11nd Holt, 1,, .,Jr. 

Arch, Dio. Cldl.u, )1 ----.. -·----
-·
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l\hai, , R., Ard 

Welt, L. G,

ilrion, D ,C. 

lilam1, D. C. 

,filliaun, P. ll, 

- 280 -

lupl�tlar. 

J. City�.. Invoat. � : 305

(1951, 11) l,utl"itian � echool 61rl!i in ?I. lr.tc� ii..
Jlri t. J. , U tl". 1 fl I 8} 

(1)54 b) Go1tro hi CO'J'lan aud I 1.Sen'I.

Brit.. J. l,utr. '-� : 90 

A Coz,for011ou w.it.r tl,o 11uo1>ioc: or tho ----------------·-----

:11.liiu !... tc.i ..... ui .'Unl 1:0.i:..!).o Cocbi'&t Qt' 
D11.11!- ·'Y D1:o.�aa" (i l).Q) •

( c1� IXl b;; Cnlli:or, ot 41. l.951). 

flillilu�a, J.H. Jr., (195}) lf.,111t1 or Vii;,igjn D
12 

dotio1011oy on liver

Manson, 7. J. 

Sroonivaaa . .n, A., 

Diotrioh, L. s.,

.i!l.vC1hJ0.2, C. A. 

.:ncyt:.1111 in tho mt. 

J Biol. Che!l., l!02 : 1.51 I •·�--""""
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ool, J. D. 

/Qo.lriJI I '• J • I

11n4 Storviolc, C. A.

- 281 -

(l!IGo) Dioti,r; i:nrl.to r1� olle aid cholootcrol
C �bol:l.11L. '· Tho Of'l'oct a! vit.aau1 J..-

( 1:,60) 

r.nd Una cod ll vor oil c Oi:pOl.Qnt II an
tho ooru.::i oholoatcrol 11.voh in cko. 

\'! tzlain 1>6 1n Ldlk : rov:l

llton,t .ro. 

or 

JI ,\ • 090 •• o .  I Ar,·1o I Chee� � : 6}
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