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Cne »f tne ctailengicg problems of our time 1is
problsw of tie iosurance of t-e producticn and distric
of “o0 to wiep pace with tre incrsasiog nuskzr of nur
Cne of tne most cerioues wifzspread diztel” Zefficiency

tre
ZTLon
an

ic ©

el

M

of protein. This problen has been tackelsd extencively by
nutritiooiste. Not only tne arzouwnt of protelr which ies of
paramount concsrn but the gquzlity woict ie moet importanc.

“he wost gericus preblex, in cur time, whico 1= ool
yet solved is now ©o meet tne prcoteln 1+ cuirecsnts oI a1,
The protlem of protein requir===znt is in fact receiving a
great deal of attsntice 1. 2 zrest numhst of countriss inclu-
ding Zgypt.

The firzt problez cf cogCern nf Tez FL0 at proeeut
time ie tbat of toe production of prcosin fozie »f zooo gual
Fond balance eteete and Ziebzry surveys I2VE provad 5 osfind
defficiency ir proteins, espscially t.oss of aniwal crigis.

Zig=gges ol protsin i=ficienoy, ToZszto:r witu Troosin
calaTic zalnutritisn ars vers coozoz in Teveloplng counirise
Tt vze neen ecstizated toat about 17% oI Tns rsorie 1o ©iz o
world wers r=z-ivipg an aversIze QI 32 Z7e of zoirsl LIOULELD,
a furtner 25% recesiving bitweern 15 ant oo 2 Zay while 237
receivicg less tnan 1 g/~a'.l
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minioum reguirzwmznt of prot-ia.

tost a bhigoer caloric iot3ks wmzs ne¢=ssarvy 5o mzint:in nitros

balance in subj cte ingesting 3 fixzd cui:srtity of protein nyiro-
lyeate or acino acid mixturs tosn wh:a tusy ate unnvdrolyced
mwotein (casesin). Nitrogen rstention (ini, ThersTcrs, miaimel

protein requiremsnt™ ac determined by tns nitrogen b-lance

€ the result of ingv - ractiocn of ~zny i.flus.cse,
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bstween phagocytic activity

mice(lB)

rr

s

3]

aﬂtibodies(lg) also the more rapid nsalinz
wounds reported in rats fe¢ a bigh protein
striking remiesion of human peptic ulc:zre,
bigh-calsric diet ie given.

effect of protein in promoting resistzrse

n
I3

alfirmative aneswsr to this Jusstiosn.

leportancs

¢}

maintained =t

rrovisicn of adsguate protein, not

abundant sunply.
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allowance to 25 304 1CC

£ome 1.5 to 3.5 gm. per kilograz of bad
n-ot for infante f2d cowis =ilk ig Bigh:r Tiaz that for breact

fed infaots.tlg)

cigk levzl,

critieal

" 3 3
PETz21lEZ 1L

daily (i. inzr-zg:=8

« 1 gn/kegn of body weizot),

Central Library - Ain Shams University



7. 8% NUTRITIVE VALUZ OF PROT=ZINS

Eariicr concepts of putrition Jividzd proteins into
those of firet =2n0d those of second clase, the formsr being
of zpimal and the latter of v:zgetable originm., The value »f =2
food as a source of protein is determinsd by ths concentratio-

of protein in it, the digsstibility of the protsin, the ac i_-

()

ability of ite amino acids for the cyntaccis of tissue pr
and its amino acid pattern, particularly toe content an-

12l smino-acids. Digestibility and

[¢}}

prroportione of the ses
apino—-acid patterc in turn C:tsrmine the vzlus of tos food
protein to the animal., Ther: =xist pow many biological m:thois

baseis, moet of whicr confzund

fl)

of scoring = proteiao or thi

L'1

Ghees variablse into opbe numsricsl =u_-zssion. Bsnizr A
deals with thzse mzthods in il. A1l 2r= desgig: -¢ Pezr and
Capable of zecigning to 5 protein 3 relzsive order of nucri-
tional merit ol tous 511 caw b: c-oneifer:d as measurizg igs

blological value, XMitchell (1328) defipse fhne bioslogizzl valus
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of a protein as= i

Tetained by tas body, the endogencus nitrogen loss:zs baing
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allowed for in ths calculatione,
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growth m:thod of Ceborns, Wendel & Perry . Io its origimal
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form the protsin sources wers giveno in ths dizt 3t sszveral
levels to det=rmins the maximum ratio brtwien g-in in weight
and protzin int ke (protcin efficiency ratioc). Nowadaye it
ig customary but not neceseszxily Juetifisd, to selact = siopgl:
cuboptiomzl protein level, usually S5-104 for the agsescpent
of proteins by this method,

Norwally proteins are consider:zd in relation to Theil
2bility to promote growto or to repair body tissuss cr bota.

A protein that may be adequate for repair and wmaintsn:ocs in

[N

an adult animal may be lecss catisfactory for the combins
functione of growth anc repair in the yourg. Furtasr, the
value of a proteir for cert iz functicoe sucn af reoplzcenznt
apd buildinz of epecific plasza proteins, Baemoglobin and

enzymee may be quite diffsrznt from tust for trne rTepalr of

body tissuze as a2 whole. Thus lacteltumin ie superioer to
3 3 4 ; * ‘\,22 23} -
cagein 1in promoting the growth of youns r=ts ™77 cut

casecin bac proved better for thne regenersticn of plss=a srogteins
and the formation of ovz2emoglobin in proftein deplested anemic

dogs.<24)

1-€ignificance of the aminpo-acid composition of proteins

Proteins are cogpos<d of soms twentlr amino-acids. Zigat

<t

to twelve of thzw, dependivz oo the

D

psci-g of apimal, =r¢

eseential awino—acide, which meane that urlike ths other zacids
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they either caonmot be synthesized by the zpimal or are sya-
thezized too elowly. Th:s following =2cide are Jesmed esegentizd
for man: valins, lsucine, isdlzucin:, tbreonine, wetonionine

lyzire, pbenyl =lanine angd tryptopbaa.(ES) Ths rat(C6> and

cbick(27) requirs also z2rginins 3nd histidin: and the chick

nz=ds the furthsr addition of glutawmic acid =acd glycine.(gs)
The rat synthesizes enough arginine for maiotenance but rcot

enough for growtb.(zs) Certain pon-essentizl acids epare ta:z
zscential onsg; tbus cystine can partially replace aeo._oning,

and tyrosine and serine respsctively epare phenyl alanine and

glycine.

Naturally 3zny consifzration of 7roteln valus presupposers

that the enmergy requiremente of toz 2ninal =zre fully covered

for fuel.

For the rat tne biclogical valus of sgg proteins is
0(28,29,30)

¥
ct
ct
0y
o

cloese cn 10 vkich showe ths ¥ are =zlmost compl:t

e

ot
rmn
O
£

utilized. Tbus tas growth rate of ra z diet cobptaining
9% of =gg proteins could nct be improved by tre adiitiosn of

any ipdividusl amino-acid, ezme lysin: that nad 2 very slight
effect, but increscse in the proportion of czg proteins in tho

/
diet promoted furttesr growtb.\jl)
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Supplemsnbtary =sff:cts and th: time factor in protein

gtilization :

Moxiwmur utilization of proteins czn o2nly take rlace
when the encrgy ne:de are satisfied by Fate 20d carbohyirat:zs
and 211 the seeential zwino-2cids are availzbls simultaneously
in the corrzct proporticns, togethsr with adeguate gqusntitizs
of non-~eggctential amino-acide, or of non-protsin nitroge:.

When ope or more of ths sesertial aminc-acide zrs saort thcy
are termed linmiting acids 2 they linit cas extent to woich

the particulsr protsin can ™: used for tissue synthzsie,

In 2 mixed diet with ive differcst proteine guppl=oentzr -
r=1lztionehipe bszcom: appar-c:. wnzr:idy ariso-scids deficiszeizs
io oce food are nzde good by a relativ: surzlus in znst.=T,

L protein of higunzst bioloszical vzlue is 20t necszcez 217 %gas
moet sconcnic ip iwmproving lsse coaplst: proteins., It is She
Jovetailing of rsl:ztive arminc~aciis Eurplusse zpgd shaotzzee
thet lea2ds to efficient supplsmentary relaticpebipe o tuwesn
sroteins, It i poseibl: to predict supplss:nt:ry =ffacts

from szimo-zcids =2malysie of infiviluozl protsins
cut confirmation by zninm2l exporizsnte is nogesesry
(Rzpactaniran % Phaosalkar 1956; Zarpsr, winj:z, Zsntosn
1955)(33’35) ag £o012 awino-acide w2y be praceny in

3 form that resist znzyzic hyirolysis.
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High biclogiczl valure of 80~30 hsve bzsp rzport=3
Tor the proteins of mixed, non-vegetarian humsn diets(36’37>
anl 73-84 for cerszl and pulss mixtures<38’39’4o’41>. few
iniividual proteine bave such low biological valuse =0 that
it is evident that marksd supplimentary =ffscte must t-ke

place,
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:DZ:EIGLOGICAL METHCDES OF FVALUATING FROTTIN QUALITY

Proteins are unigque among the fodd-stulfs in that tioe

same n2me is given to a large number of .ztsrogepous subetances,

With proteins, however, vast nunksre

composition and 3iffsring nutritive vslue zre all coverad by

tte one name.

That the different outritional wvslues of proteins az=

tot gevmerally taksn into acccunt iz iz.icated by the wice

acceptance of "4 X 6,25" as an adequate descripticn of rrotein
P q

foode despite tr: fact taist proteipns can vs

H
S
or
[y}
ct
o
o
[
[&]
<
i
0
[N

100% availability for physi:z czical purposes. The juesstioz
te be zpewered is "What ie cuee value of Lne proteisn unisr

investization to man or domecstic ani=al?’ The arimal caz us

proteirc to replsce metabolic lossee, for To:s construc:t

neEw Ticcsues

[1h]
n

lcoksd 3t Pfror zootbesr point of view for -—eat, wool, eg -, or
milk producticun. It ie peeeible to meacure these elfscts
2irectly op %pe particulsr spnimal or mso, tut the tec nical
difficulties are very great.

Coneequently a oumbar of experizruisl zzthols nave
b 2n developped to detexrrine zap ipdex of tre ‘wvalus” 2f 3
protein., Arart frowm the =z2icrobiolozical teczts, the rat ic t

poet commonly uesed aniwmal.
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