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Thooe who look at the world's fced imba:ance of vodey ind

tomorrow, generaliy agree Lhat the mcot imporiant tLsncect of the
world's roci snoriare s the acs of rreolein ur the dizie of the

poor and developin~ cowntries,

The malnulrition in protein or i.ue deficiency in protein
of hizh biological v ue concerng mailnly sune countrics in Asia,
Africa, as well as ile rogioas i Soutn= and CUentral dneruace,

A discussicn of prote:n nutrition 13 cutsroe the cdone and space

it

of this pnaper but gome sncri reivronces w2y ve giver,

The minimun rrotein requireiont 1o estimated Yo o¢ aLproXi-
mately 1.0 gms ver kg cof poay weight of an adull numan, this will
say 60 - 70 gms daily; in the growing child tue winimum requilre-
ment for optimum growth may be more than - gms ner kg cf bec,
weight. At least a third of the iotal protein should be of ani-
mal aource.

TA3LE 1

——

.. ; . 1
Steple Foods and dutritive Value -/

Calories “¢ Consumption of Frotein
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In Table 1 one can recurnize the basic aret (staple food)
of the different areas in respect of the protein uptake., It
can be secn *rom this toble ihat esnec a’iyv in the resiong of
West and Central “frica ‘G wain dict of th- poonle consiets

! ~

N ; < \
of roots wnd buber g Tel o, Tlesav and Yoms), oeref

av g -
5 ¢ cowmreforoa the

protein uptcre is insu’ficiait. In Scuth ‘sin too a derlor—
able situation of profein deficiency has axisted for o long

time.

The congequences are mostly found among the poorer popu-
lation, because fords richer in protein, like meat, egps, milk,

ety

are too exponsive, or noi at all available, They are compelled

to cover their food racuirements almost, if not only, by their

native starch-coiteining cereals, legumes, roots ard tubers; .

vhich are much cheaper, |
But very often the ecoacmical situatiorn is not the only

reason for nroicin deficiency, for it is found alao where pro- |

tein is available 1n sufficient amoupts. The cause of this i

malnutrition is ‘o te sourht in ievorauce,

Now allow me to reduce the nrotein problem to the simplest
origins, Thic introduction “nd censideraticn may also heln 46

study more easilv the local vrotein situation and pive a be'ter

B

ability to improve protein deficiency,

Humer, beings are in contrary to plante and many micro-
organisme denerdent on the supnly of rrotein or ceriain frag-
ments of proteins in the food, These {ragments are the amino
acids, Today we know about 2% aminc ecids as basic units of
food protein, £ Certain number of it can be rymihesised and
convertel Ly our orgoumism.  ut {ooo muet ausolutely contain the
Bo—called essential emino acids in & certain minimum amount -

8 for adul<s, 1C for children.

Table 2 rec nex. page
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TABLE 2
Essential Amino Acids

N, NH, 9H,, NH,
CH,- CHy CH,- CH,-CH-COOH CHy CH-CH, CH-COOH

L- Lysine L- leucing

CHyNH, CHy NH,

CH; CH, CH-CH-COOH - CHyCH-Cii-COOH

L-lscleucine : L-Vaiine

NH, CH NH,

CHy S-CH,; CH, CH-COOH CHy- CH:- CH-COOH

L~ M¢gthidnine L Thraotnine

L'i‘rrypmman& L'Dher; 0l ne

¥y M,
@—TCH,-CH~CODH @cn,cwcacu
N’
H

T™he Mislogical valuwe of (e difieremt kiwls @ preoteizs
is deterwizad 3>y ‘e cortents ¢f thoae essential swine Lo ide,

Taile | one nevt page
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TABLE 3

Variations in Chemical Scores of Selected

Protein:s Using ihree Different weference Stenlards

o R e
|
]
;

Jased on Barsed ou
Baged on numar mi ik e
FAO essential | essential
provisionas | amnu acid | anine acia |
Feod valern paitorn pattern NrU
(a) (o) () _
Milk {cow's) 60 ) 60 75
Ege 100 O 100 150 é
Casein 80 74 60 Te ) |
Egg albumin 100 B0 90 83
Beef mus~le &0 30 80 &0
Beef heart 80 80 70 6~
Beef liver 65 85 70 65 ;
3eef kiiney 80 8% 70 17 %
Pork tenderioin 85 90 80 A
Fish 70 70 1% 83
Oats 80 70 70 -
Rye ! 80 G0 90 -
Rice 70 5 75 51
Corn meal 40 40 45 Y55
Millet 0 60 60 56
Kaollang 70 0 50 56
White flour S0 50 50 52
Wheat yerrm 60 70 65 67 -
Wheat ;"luten 40 40 40 37 |
Crourdnut floud G0 80 70 48 3
Soy fiour 70 8% 70 56 i
Sesame geed 60 50 50 56 |
Sunflower seed 10 70 T0 65 |
Cottonrse d meul 70 94 80 6u |
Potato 6C 69 70 71
Navy bean 50 50 42 47 |
Peas 60 70 60 44
Swes® rotato 80 8y 5 72 |
Spinach 10 100 90 -
Cassava 20 50 40 - |

(8) Calculated br comparing the “uwantity of each essential amino
&cid per ¢ of *otal nitrosen witr that ot the same aminc acid
in the 957 FAU referecce patiern,

|

i

|

(v Caicuiated by comparing ‘the Thantity of each essential amino |
acid per g o7 total essentisl aminc acids, inclucing tirosine i
ad cystize, witn that of the sare aminc acid in wnole egg.

(¢} Calzuiated 5 _ow.arirr the ~uoatr* - of eah essential amino
&id per ¢ 3t total wssentia. am.no ac 1, 1ncludirys tyrosine
®d cyatine, Wit that ol 4k sade arino acid in human milk,

(4, Pulfwr-eiria nin’ ewential amine acids (metliomine plus
& FREibe iy
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Table 3 shows thot animal protein is dieteiical.y nicre
valuable than plant protein, e.g. cereal and legume protein.
Striking appeurs tne low crotein content of Cassava (7 1.8 por
cent). In countries like West and Central Africa the tubers of
Cassava, Yaus, as well as roo s perve as basic diel; here is
no deficiency in calories per se. Dbuc the low protein content
of the tubers and the poor quaiity off fthese pfotelna effect a
quantitative and qualitalive prolein deliciency. Fror ihis
reasorn a quantitative protein enrichment of this bzsic diet is

indispenseable,

What is the reason that protein of cereals arvi legumes 1is
not highly valuable (see Table 4)? Today one knows, that these
proteins lack certain essential amino acids. Table 4 shous a
composition of the limiting essential aminc acids in the mosti

important varieties of cereals,

TABLE 4

Limiting Amino Acic¢s in Cereals

Cereal Limiting Aminc Acea Limtaing Amino Acid

Variety No, 1 No, 2
Wheat (10 - 12
per cen* rrataein} lysine threcnine
Rice (8 per cent) lysine threcuine
Maize (9 per cent) lysinek tryptophane
Millet (10 per cent) lysire threonine
Sorghum (10 per cent) lysine threonine
Barley (10 per cent) lysine threoninc

. Protein of legumes is charactcrized by a emall contentn of
methionine, Since in mar. .achaical developins cowitries suffi-
oient amounts of cereals and le~sumes are availanle - 70 per cent
of the cul®tivated ,round of the earth is used gor cereais —= the
quantitative orotein svonly is covereu ithere. Y This is valid
even in case of nutrition with rise, which shows the lowest nro-

teir content. The protein suppiy respectively proetein intake
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covers in case of the above manitioncd consuvmption of rice the
daily intake of 1 gm vrotein per 1 kg of body weight, recom—
mended by "AC. The mogt acute deficiency in thosme cowstries

is that in hih quality protein! In many regions, there are
pufficient qrontitics of cereal wvrotein, bul becawe o its lack
of essential amino acide, it 1g incaflicient in quality. This
means, i's vroleprcal velue 13 Jow, To be of high guality, this
protein reqrires supnlementation with the missing essential amino
ecids which meons Yo anTich the avtual proteir, Tiu would Le un-
realistic to produc-e more animal rrotein in the developing coun-
iries in order tc cover the pruiein deficiencv: The production
¢l satisfactory animal protein .n developing countries is an
uneconomical process which does not pay because of hign loss

of transformation by animal fcedins.

Other means have 1o be found to raise protein quality in
those countries., Nowadays in principle there are just two possi-
bilities:

1. Errichment of basic diet as cerceals or legumee with pure
aming a0 ids '

2. Enrichment of staple foods contAaining proteins with special
supplementary value,

(a) with animal i'»ode,

(b) with ~lunt feods.

I. ENRICHI'RN. WITH AF1VQ ACIDS ﬁ/

As pointra out, the nutritive value of e dietary protein
depends on tne jultersn or . ~portione and quantity of essential
ami»o acids whici are ruriishec toretner 7ith ©he above protein

10 the body atf'ter abscrption by the intesiine.

The term "enrichment nf rrotein”" wiil sav: proeeiln contain-
ing food ¢l lower qualit: should be revalued, which meanz to btrine
it in condition 0. petter "bilological provein value". hrs method
has veen uren i cne LeSeAl LoT LIt Jears e earich teedinyten. oL eLln

with amino ac.da or voultry nutr-‘ron, Ia order to improve yim

provein vilue, metl:onine is added to legumes which servaz as the

proiein scurcse,
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In any case, the way, the know~bow, ithe meihod and the
money for reoching this aim for hwnan nutriiien shouid be audap=—
ted to the nutyr . tlon and nutrii.on habiis cof the concerning
developing country.

This means for the practical use: the only swccess pro-
mising method at precent, which can guaraniee a quirck and safe
possibility to improve the situation of nutrition witn protein
containing food of high value is: enriching specifically tha
staple foods (mecstly rich i» carlobydruves) with the lacking

essential foodstuffs, in this case with protein units.

The ctaple foodo of the concerning country are 1o be
chosen as the basis, The meons we must add depend on it.
The way of adding, ihoeil mewns tne technology of enrichment

/

can differ wnd deper: on ceveral TacTors.

In many counirics the cercals - as corn, rice, wheat,
sorghum - arc still tr maan slopie foods.  As you know, the
protein is nol compiclte 1 LlLidalas nulrivive senge.  Jhe
limiting arianoe acius are .o o2ne ad threonine, Corm has st1il
a8 second limiting: amine acicas 1rypiophane, These amino acids
should ne added to cereais 1n order tu arprove ithear prcesean

value.

Theoreticai calculationg have shown that 1t would be
possible to double the vio ogice) vaiue of wheat protein by
adding 0.4 ,ms sysine and U.3 gms Leoonine to 100 gms wheat,
Within a whezt produciion or W0 militon tons per year, 25
millions ot ionc of protoine couid be saved., T'his 1s us much

as tue tolal worju productivr of ~»rmal protein,

In countries where jlegumes are the cteple 1'ood, the amino

acid methionine has to be audded to the legurnes as to neas, £0ya,

psanuts.
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It is immortant to point out that an addition of wniro acids
as enriching agents only is nutritively effective if the quantita-

tive protein content of the foold 1s sufficiert.

Therc exists *the dan er of 1 destructicn of trne whole protein
metabolism ir sddines nure omino acids i1v high guaniities; which
means that also within an uriimal nrotein suoply the utilization

¢f the other arino acids is Jiminyshed, This situation or tnis

phenomen 1s well kncwn as anine rsid imbalance,

The cherical analysis rives tue "ret view in delernining the
optimal arountis of tne enriching avino 2cide in order to avoid amino
acid imtalance. Tne real relations cas only ve found by biological
itests (growth *est), alone Ly *his analvtical methods the physiolo-

gical factors - such as digesilon and recorption - can be involved,

Ekﬂ%btwo exsmples of this problea: The suppliementation ¢f

bread pro.ein by the amino acid lysine shows Table 5,

TARLE 5
Qrowth of Weanling l'aie +ats on 90 < Bread

Piet Supplermonted with Grus ~vels of ] vai
et Sunplamanted i1 Graced levels of lvsire

five-week srowra data) by RULXNBERG

2001 - .
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At first the biological value i® growing with in-~rezsing
quantities o1 the added iypine; but from a definite additive
amount no ru~*her incrcase of the biological value “an be

achieved,

Table 6 pives the resulis of feeding tests with lysime
enriched rice,

TABIE 6
%m:z of Weanlir,- Yaie Fate on Preceois

Riet Suppleven'ed -1th Craied Lge
of Lvsine Mo '“recnire pdded!
Wi sl R -

=
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<>
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Weight gain (Gms )
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Bow sewe rolies on the preduction ¢f the amino acids we
awed far 3°2 for 10 csiion of cereals .nd leguren,

Tabise ¥ ard ¥ ssow twr ways to win L-lysine by chemical
& By )
sgribesie <4< . s Jajan, ljsine a2 wall ae muthionine are
opeisaissi 3y Termeniation J

ning Agide

ia & walitar of fact ir levelopirs countiries, cereals and
okhmr fowis vi © ir sAartoigirates, represent the mair staole
tonk, Prom the seint of v ew of mutrition ard with a view to
& dmptaia kisd 27 Sechnigw of the protein earichment, they
e sengidaced s be ihe Sasis of the srotein carriers. he
e yae +° sreteis enricwment o7 cereal producte can be made
By #i¥isren matnedn, The zetsad oF enriciuent hag to e sdap~-
Wl e b2e remvesiies kimd of eereal aml ite state, Whether
whpad o» rice sesine, (48 milling protucts (flour) or protein
sapesntPeies bavss I8 be impreoved,

Phe ves sutrionts Libe smine acide are ndded 2% very low
kossia sed saes irerelare av sffect on any organcleptic (sansorie)
PPrepertian of 'he pracesesd cersel produet,

Whers cersn’s wre wilied inte flour or flakes er ~rocessed
8 swwtais crso.eirnies, ihe emgiciwrent can be carried out by
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fondors it = rars., There are in gene~al very simple ways of
PRERAuR g, w8 6 the same simpls seibeds exercised for a long
g for vilgmis end Lo Smert JI

Bt oy io b ¢ SLoakeiTees Mecane sere 4ifficult when the
Sma s cww wal LR wRels grein. ThiS jemceras particularly
W Peyions ssere i@ serFesenis \he mals siaple food (basic

Lk, msaee of he 2imest wiverss! swstem of weshing the




Y

LWt o
Page 1Y

~ .

Aadausﬁouamu :TeTId3e] dIseq) duUIsA~T 1O sTSoyjusls [eotway) G Aiqel

I —

2u1SA) -]
l////l
2UISAT -ﬁa\,\.ﬂw

2/0W200Y 0.

E..SSEEEE —
-0 pup -7 Jo uotlvind2g

- DUISAT - -1 2WDJoDJ0IdDY -

pIDD 21U0qID)
-aupilo.1ify

(210u250%4-10)

puioiy0.4pAyia-auisAy-10 2WD]I0{01dDIOUILIY -D 2WOPD(04dDI-0pIZ'Y -0
HN—H) —*H) :z.,f..fo
HD0J -HY- SCH) N s 027 | oo - 03¢ | |
: 12H N
1DH3HN DH HI—HD --*HD HO—HO—*H)
N X
2WD[210]0:6307010]YI0U0W ¥ 2WPJID101G0I0101YIIQ-° 2WP1201]0.40)
%St
_t & R _t %0 3 2
nes_ \Iz HD lw N 1) ou\:z HO—"HJ i QUWZ HJ Inw
“NoN SN g NOTHTN |~
10110 - --HD 129 --"H) =HD 1J.zru 1)




{(pacurvsdge(nfs tevranier 2¥ser) onyely-1 3o s1REe 1 wd 0 Y@ PERD 21 3 Qg
»wouoY Yo DA - (Cunm
201310 ;8—33&%& -9'2
X CLTES (e TP R I 25 B § PP
¢ MO "w's
"H'D-000 ) (*HD)}ON 2 D
oL gk 2 )
HON WON" 7 'NOXY
0
194 wowi /ig T { b5t \ohv
0*ov /*H e
S duouDx 2101343
1DH- 2uisA1.17Q SoAe -owx01g-9¢ 2uOuUOX2L013h)
HO02-H)-*(*HD)-N°H | . e M h
A . , ONOSHD
ISH HN 1OH _ HON NOH m
id 4
W DH oy N/t O°H |
, "HODY HOON ~0%v W ,; e
pion el e
S DU 2{DA- JUIWIXC - 2-CUBAD-G A AR
3" :oou.wxfuvoz

HON




%

F g

PN gus-S sxie  caillbng W L L R -
PUnSibeas of oRher LibS B cusNEe PPERE e W 3¢ Calew s Shewe
m i@‘“‘s ga%&?:gg\g”x <§ PR -

E - R . T e

?%m LPEAR BB RN SRR W s B s 0SB LR W ol
mﬂ*% L E s BN R e Bl s SR e BEE. T
Sage ia Form v e oo Raid g S g o sliosll wee: o sl o6

e dme o s % P T

ER gt c SBRL M g S oW BRE G ael F Bl Sl o
M Epianend e 2ae Feeagerag §ooee

# o mgmm 8 PEE MR aReR Lan. e e Al

e T ™ ™
Suili g VAR Raia geaees Bn S She  peaibes s
sl il s o ceeBeN

B Be e ¥0acn s VR Uasie W Sumeaial

E e TR dad PREEE BeRe s BE Reas  Seas  aliier s s T
- e ox L IR R R e
EPNAAS B 2 cmuiacad PRNGS SRk SRR & Rev e

Bl bwh v 4 S pemEscs s BR3P CaElRe L6 SHENLe

SRS o8 Sl cwe sibes® 2 sembage  raad o aes wal we o wa e e
PN o a2 Wt e | BB e e W P L T

8 e sl g same @ B gaoame o ANGIE swe s oF S BaRod

=k Wy SSweam, WS SN

L T R T e g
Pl wa  wedBaligh SERENEE ., PERE o4 gERRE 5 - 0 gos  wpill s ol
NS Bl F GRS E

R g
ane B s gy Blansi. iy SRS g e gl g ey st & Ssecnae il
B v e 5 FRum A T Sow i e T
W % o s B8 SRS M Be Tno sn S C 5 e Aeooaw S
e grsmw- s 35 o alem C R S svaed 9 s glean  Seas 9
W g sPiae s AR % T8 G aeesgn  FREEE RS wo s 7 Sl
e s Foid . Beyeees oo BB oowels s an bodeepos e 8
WAp. Wi h 8 eSS wa  cumeiies S s sleege s of




R wate et @b STERVENS Gl & Miaterteus GBs tar W
Sy cosvm  cen ‘Babes eobd WM’ . 1) Ssesule wm e
PP Eoem F e Wl o8t oF e s MR RN WP - aatiey,
Wy vion o a8 Sowal W S ety Behe B VR SOSE.

i WEes » B8 v We stew s Paedia Lese W be

T U VR T "

W grams FFFums SEE be BN of SN JEORALS SAMIS IS, WA

ol s e Bamni Puanro e oF gaapis Baede »F0gs 3 geeys
agE we % Lalge Bew ¢ cufienss iy e peoRebe

PPNy W s e ag W

Sl S e v Be woeR xR - Remar se s Beas. Ty
M el #F s R s Baa. o BE S S5 Sle SRl OSSN
Py o geevacs Balde R e, 0 8 ghsups oF gesaes Pl
Y B e s 4 BERE SR8 soaes s dnasos SR & gl

Smean: - : W Bk S g




In W, > L0

Page 19

m Ienhn . £oow ﬁg@a@ S . B sead waak . i tw B gt
L T W — e, olonsd . SR W 5 igna
WS W awsie SR The B o S i S

b e o e R e o R T e
W WEean. s a8 % Aol SR codest Bae MR B Rtailes  YEe S

Be BIne e onnmn of pant ceabans aed meani gvntne Bhe $o gt

Pl prnieER Msan R R $= pue s BaRg

BN S v ocm Ly Bglee Bouse Blewrs of e 9nR  GREB g ResE
L I R . I T I a—
WIS o8 grwms e eBans Wl e cnd e et Saes glbawe Be s
SR 5P e aesk 9P anew e o I 0r e e iy
A g SeaReTRE B SRR Samt - SO SRR NEEE . A & -




ID/WG.28/12
Page 20

This shows that animal proteins in suitable mixing ratios
result ir 2 cimmificant increase Of the biological valuc of

plaut proteine.

The enrichrent of the cereal and lepumes staple foods with
anical pr#<2in is, of course, only possible if theso animzl foods

are availzble.

A8 you kiow, an increasing production of animal protein in
the “echnicaliv underdevelopad countries is aot possible becauss
of the hist tranetermatinon loss by faeding animals, Nevertheless,
it is & wonderfu]l enrichment of the basic cereal and legume foods
with aninal proteins such as mi't powder. Javeral products havs
Been d3ualoped on this basie in Aifferent ~ountri~s with the help
of sat. > . nrd {ntersational nreanizatione as FAD, ﬂaro} a list

of thes -oducts; 3ee page 1) and 70, Table 12,

The prodlen of this earichment is the need of milk powder
& Seva vring countiiee, but it can aither net be produced at all,
o #nly 1n irsLTfieient minntitiss, These arc also the reasons
for the fo-t. irstion with egge and fish products (fish, dried
508 or 7.oh wxall,

Marafore, 14 in nooeseary Yo find sutl ways and seans of
OWPLalicq 5t evaple fondn in thess deveisping eountries with
ppliais roob (odipessus plant fesds,

PPUBet - o af tis wReal iy gwew sroam Bet Y slse inve ves N
sty Ter tae
13 Plani float e of sew afiBle resetabls saterispls

Tk 1 cePtaic seeaciisl wiac wside suitadle fee
progse papy santialise of the low puality »
5 o 2F PR .
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TADLE 12

, R .—--T 11 k]
Protein Fond llixtures —-/
Addition of Sk i1i1k Powder

Protein Price in

Product Country Composition : Content Us 3§
“ per kg
ALIMENT Senegal Miilet fliur, peanct 20.0 (In 20 kg
DE flour, skim milk pou- polyethrlena
SEVRAGE der, supar, Vit. A, Kraft sacks)
D; Ca 0.25
CSH . U.S.A. Maize {praecooked), 20.0 (In 50 1b bags)
* defatted soya flour, 0.20 - 0.21

skirn milk powder,
CaCO3, vitamine

CEPLAPRO U.8.A. Degorminated naize 18.0 - -
(in in flour, wheat, de- 20.0
form fatted =0, si-ir
milk powdar, C&CO},
vitamins
SUPRO East Maize or narley ‘lour, 24.0 0.38
Africa torula yoast, siim
milk powder, ~alt,
condinents
PRONUTRO South Maize, siia milk pov- 22,0 (In 1 1b bags)
Africa der, pcunuv, sora, J, 62
FPC, yeast, wheat garm, (In 4 1b baes)
Vit. A, 3,, B., niacin; 0. 46
sugar, iodized salt (In 40 1b ba-
for institution:)
0, 2f.

(In 40 1b bass
for industrial

firma)
0.30
FaooN: v.K., Mige, skin milk pow~ 24.40 (In 0 15 tare,
Conge dor, yoant, vitamins, in snall quanii-
miverals ties)
0.54
In 5 ton oprdarc,
0,49
ALAC Bigeria Peanut flour, mzis milkx 42.0 0.4

powder, salls, Vis, 'l'
By B D
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TANE 12 - Contirusd

Protein Price ia

Predact Lountry Composition Coritant s
— % per kg
.1 Alraria ‘heat, chick paas, 20.0 {?mi.im
» lentils, skim nilc estimate)
ST powdsr, sumr, Vit,D 0.50
- Etkiopia Teff, peas, chick pess, 15,0 =
lentils asd ekim milk
powder .
MO/XNE  India Pearut flour, skim milk 26.0 -

(Crrar) powder, wheat and bar-
lay flour, vitamine, Ca

PERNITA Peru ).1  Quinua and cotton seed 30.0 (In 100 g dage)
flour, rris milk powder, 0. %
sugar, spicas, Cald,, (In 300 g Yage)
vitaainas A, 23, 82 0.

3.2 Same foruula with salt  35.0 (Is 100 € bage)
instead of s5.par 0. %

(84) To reaiise the poe81u1iity of their predustion ia
various regions,

(883) To find the propsr and 10t teo complicated techne-
legical methods of procsssing to rendes them e odidle
fecds with an acceptance as dasired by She metive
peopis,

$ Wil try 4o shew you thet this way will %o paseidie 4o
Yrify ot lesst in seme inpertant esamplos and techmelogionl
PIBEiM iitien,

o oslve tiis prodiem. we wast at fire? Raew the prvieie
Gompesition of she differset plast foods., Wesh verk Mo Youn
Game s¢ far it taie field, tovtaialy Shere is otil! owb ;
Lof% 1o be done,
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Pat if our aim 10 %0 siuplify i1 prodles «. *he amise we il
Sontents of t oo st proteirs we T game A0 FF e, e .

Table ¢, T7a rwcembes LRt taT sis 2 wetain 8 flpet limglico

amiro acid lyotam, wmile le wmes v 7 Limittor amd oo ani
Bethioni ., T addioe e eimeg b s TasT®L oy Latler peotain

valus T8t La roached, Yapearer sors spro.g PaLlie,  As o

®®e in Tabls i}, & miftura of aleut 0 par ce.t bens with 60 per
®ent of corn givew & pretein valus ~omparabie %o Ale hoi %t of
egg protein,

il B

&
'

ol

o

It 1o interesting, et in Juaterala the peer poapls taike
bs properiion of bearw sad cern fer thair wrual diot.

In 8li countrion wnere corea. s and Lawamas sl Bea i
POas are mu.lveted, Yia deve spmwet o7 oo ¢ ratasr Lie afy-
i =f PHee - ta gyl oo v ree b

“a cmbais weda stapls
fande, hone a8 all a8 oo . 5 #imilae properiion, will Bely
o agrove he gaalitative peotesn laca,
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e of ' Soans sl 175 sorn Aeeed ar sfietiew Sagewransel
of beaih.

Iz Aignria & wausiiug probed sae dvws isoai s e DS
sompret tism from wnast, oBisk.-oman, ilontils [ some: Sliment 89

Seveagn, sae pagpe |, Tunie 1],

Tadumtriails aad sconwmiza.ly inportant for cupteding
SOrenis are the il sesds, mainly peami, seybess, setten oend,
Exre are sone srvv'es of sach 211l 7es develorad §8 several
omuatriss (the complete compesitin. with all ingredients owol
O vitaming er s..k 8 a3t gieen Nere .,

Coreal Tapiehiag Bame
$taple Food 011 eeed Prodset Country
Corn + eoticn ased flowr lacaparira Suatemnla
Cern ¢ eotton seed I r  Ineaparise Colunbin
! + Aefatted eoybean
fiour
Corn ¢ dafatind s Bean Incasarias Sorice
fleur
Corn ¢ dafatied soybsan Fawtifon rast)
Nlewr
Corn 4 po.mat seybeaa Frenwts Seuth Al
Corn o= v dofrited seyvear CoN 9.8.4.
soshed L §T
Carn dermemi-  + defattod soybens Sopiappe 7 5.8
amizd + whoat
et {(wised s fe.avied » Leewd Pl e Iadin
*] maw
Meiey 1w + pemcat 1 eur Lban-"ane = v
it fimer = -+ poaed Tiows L sment de  Sesmgel
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W e e g oy VR ke o eatable wivbares scataining 7% per
Baed wr geen of geahacas, s eakls | Piality t3 hess of animal
Waghs. T8 wa bae e pewnd puitabdiy Ter tha fooding of young
Mailros @ ol m P b Bevees fomwlte, wtilising vege-
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This kind of protein-ricl. food product is autiliged in the
home in accorda:ce with the cultural pittrre of the moccumers,
It may be readily incorperatoc in soch fanis us EOUPS; CoOking,
{rinks, otc, Y8 rrineipal use in Lotin Arerica has Loen a3 e

popular drink common!y called "Atole",

The biolosical evaluation and clinica’ testing witl. anizals
and children Lave proved that the nrote.n content and guality of
the mixture appreach those of milk!

The following data (Table 17) ccmpare the nutrient content
of one glass of Incaparina with that of other common foods:

TABLE 17
- Comparison of the "utritivs Vilu: of Oue Slasn

1%
of lr:avarina with sihor .0 roods

Atole Al o Frogh  raco |
of of cheeae cho-ee
corn NCAPA- (whole) (ghkiu

masa*  RINA®  ¥i'k  Meut  Lmg milk)  milv)

1 1 1 1 M 1 1
rlass glace rlass oz, uit 0Z. IS

|
Caleries 36 133 141 36 30 719

Protein, ¢ 1.0 6.5 G0 6,4 5.6 =7 Lot
Mt, ¢ 0.4 1.0 7.6 0 5
Cardohydrates,g 20,2 25.1 11.3 0.9 0.5 1.0 ot
Caloinum, me 22 164 374 € 26 235 200
Fhosphomui, nz 20 174 163 52 a9 112 100
Iron, me 2.0 2.1 1.0 1.7 1.5 0.4 0.%
Vitaain A,I1.7, 0 1122 33 o 90 2%7 41
T™ianine, ¢ 0.02 0.5 0.7 0,07 0,05 0.01 ).
Aideflavin, mg 0.00 0.2+ Oy 0,67 0,20 .10 0.
Niacin, me 0,19 1.75 0,10 C.79 9.04 . 1 1.

Lt
[«

Jpe—

A—

Potes: Valu:s ta:21 from th: Fecd Compogition Table ©or Janto
Amsrica sl Fanama, Fourth Z4iti10- (L A2 Publication
).

. One glass of atols .= urecared b dissolving >:ithar <« g of
Incapasire or corn maza 1o one fiazs of waver, Loilin~ ihe
sizture frr 10 to 15 minatie asd sveeicning it with 12 2 of
sugnr.
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Althen sh this predust priserily wae Soveisped Pow e
$1Ve purpoe s 14 has Been wed 18 fure Ser Lo ©anew of vtans
WAlrutrition, it ie met 2 medicime, It i o Famd:

Pormria =4 . f.cation [ ses ®ad,s | LiTES ia WS PPOSEiA
Pleh produc’ T, are oesitie for s stles pEetag e-reeh Ponl
products and rivss proaiss fre the shegtin. of Forvher sam oo
@uets to the dictury ratinrne of .i%er seess of tse S| gk g
eountirien where e.rh a4 »r tajs Fhos et o8 weeded.  Tas cenmpihe
FOprovonts the reos [t =f 1he offerta 1o Swel sy wuibabis Pt
Pich focd mirttures sie 177 a4 tae inmt i tabe of Bdribion Pu

Ceatral America and Pacamam | (5042 | baned om i te, sstbanmest P,
SOrrhum ana mone Toruia Teast ¢+ vitesis & ap e miy saghaliis ol

i

that MAy bave Lo B im;oPted y

The incraass in ssise a0 Whe reesit of e wide sowpbaws of
Wi type of pretain-rieh food semdadne » raphis regresentetin
frem 19) to 19¢ %,

4

¥ O 8 % 9 P mom oo 8 W0 o)
ff »ed e A
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