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Thooe who look at  the  «orlò's feed infwuance  oí"  today and 

tomorrow,  generaliy agree I hat  the mc;?t  important asooct of the 

world's  food ¡jho^v-ve  •'•>   -hn    cc«  of r.roleiu  in  the d;sli3  of tho 

poor arid develop-^:,- co'^vtrieb, 

The ma? nut m ion  in piot*an or  ine deficiency in protean 

Of high biological ve   u« cor.cernt-:  mainly so;ne  countries   in A-ia, 

Africa,   as well as   ih-;   rcjio.iM  iji  ¿ouia- and   Central Arior^?., 

À discussion of proie: n nutrition   is outmoe   the   c¿ opr  and  »jpacv 

of this paper but  some   snerx  reiVrenees hiO'j be  giver.. 

The faiiiimu.T, rrotem  requirement   ±c  ectiiiiated   "Co   on approxi- 

mately 1.0 gms per kg of  o od y weight  of ran adult  huma.-i,   this will 

say 60 - 70 gms daily;     in  the  growing child  xiiz v'.nimwn re-iuj r-e.. 

ment  for optimum grovith may be rnore tlian >: gms vir kg cf bedj 

weight.    At  least a third of  the total protein should be of ani- 

mal  aource. 
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In Table  lone can reco?rniKa the ba;;ic diet  (staple food) 

of the different  areas  in respect of the protein uptake.    It 

can be  se^ri  +'ro'i this i^bie  i hat ecnec -a1 iv ir.   th«=> re-'-riors  of 

West ana Centra"   .••.fr:c'i   t;i- M un dii.r,  nf tir-  poodle consists 

of rcr-ts an]   tuh^j ,-j   'e._,.   C..;;r,av , and  Y^rns),    i-her^o--",   the 

protein up lek.-;   is  insufTici ent.     In  Soati. ASIH too a deplor- 

able  situation  of nroie in deficiency has  existed  for ?  long 

t ime, 

The consequences are mostly found amon¿; the poorer popu- 

lation,   became fo-dc  ri o her in protein,   like meat,   eçfts,  milk, 

are too expensive,   or not at all available.    They are compelled 

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

native  stareh-eoatr.inir.f; certain,   legumes,   root3 aul tubers, 

which are much cheaper. 

But very often  the  economical  situation  io not the only 

reaBon for nrctein deficiency,   for it is found also where pro- 

tein is available  in  sufficient  amounts.     The cause of thi» 

malnutrition  in to be  sought  in i **r,or?r,"e. 

Now allow me to reduce the protein problem to the simplest 

origins,     This  introduction  ',nd oonfiidcaticn rr,a>  also he In to 

study more easil-r the   local protein  situai-ion and ^jve a better 

ability to improve protein deficiency. 

Humnr, heim;« are  in contrary to plants and many micro- 

organiBPis d^n-rdent  on the supply of protein or .certain frag- 

ments of proteins m the  food.    These fragments  are the amino 

acids.     Today we know about  ?S amino acids as baeic  uni ta of 

food protein,     A certain number of  it can b^  tynthe«ised and 

converted  by our or ranisn.     rut  food mußt  absolutely contain tht 

so-called essential  errano acida in a certain minimum amount - 

8 for adults,   10 for children. 
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TABLE 2 

Essential Amino Acida 

GH2-CH2-CH2-CHa-CH-C0UH 

L- Lyòine 

CHÒ       NH2 

CH4-CH-CH2CH-C0UH 

L- Leucine 

CH,NH2 

CH*'CH2-CH-CH-COOH 

L- i so leucine 

CH4-CHCHCO0H 

L-Volina 

i   * 
CH»'S-CH2-CHa-CH-C0OH 

L-Methionine 

OH  NH. 
i      i   * 

CHÄ-CH'CH-COOH 

L*Throom¡ic 

OJ 'CHt-CH-C00H 

NH. 

\_VcH, CM COOH 

M»i««i*%l val« •• ti« êiftm.mmt kiwi» •* çrmmHê 

i 
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TABLE 3 

Variati on s in Cheiriical Scores of Se le et ed 

Protein:. I .'sing Jìhroe LitTeren t  M eie reno;  ^tan-larda 

jasf-'d  on Based   oa 
Baaed  on huir, or1  m ik em 

PAO essential essential , 
provi üional Euninu  acid anino acid i 

Pool r>ai lern pa; t-T.n pattern NFU 
"(a) (by (c> 

Milk  (cow's) 00 75 60 75 
Eg« 100 yo 100 1C0 
Casein 80 75 60 72 
Egg albumin 100 80 90 83     I 
Beef mum Ia 80 30 80 80     ! 
Beef  heart 80 80 70 6" 
Beef  liver- 85 85 70 6';, 
Beef  kidney 80 85 70 77 
Pork tender ioír 85 90 80 84 
Fish 70 70 75 83 
O&ts 80 70 70 — 
Rye 80 90 90 - 
Bice 70 75 75 57 
Corn meal 40 40 45 >    55 
Millet 70 60 60 56 
Kaoliang 70 50 50 *>6 
White  flour ';0 50 50 52 
Wheat gem 60 70 65 67 
Wheat ,'luten 40 40 40 37 
Groundnut fi oui 60 80 70 48 
Soy flour 70 85 70 56 
Sesame seed 60 50 50 56 
Sunt"lower oeed 70 70 70 6s 
Cettoppfií.ü  meal 70 95 80 66 
Potato 60 85 70 71 
Mwy bean «>0 *X> 42 47 
P»aa 60 70 60 44 
STIMMI %•    U íJ \ ft * 3 00 85 75 72 
Spinach 70 100 90 — 
Cassava ?0 50 40 — 

>.»,•••,.  ..„,-,.,.„,•„,   ,.._ 

{*)    Caie ,tit*d  o/ -omraxirv  th-- • wontity of each essential  amino 
•eld p«r f of *otai nit^c^n witr tnat ot   the  "mir.e amine acid 

4« 

ia the   ty j*A*.   r«i*r>»H.*  catterà. 

(fc)    Calculât«*  by eanparin*   th«.-     .entity of «»eh essential a/ñno 
«evi ß*r £ it   total *«s*-ntisl  amino acid»,   including tyrosin« 
•ni t<?»tir-r,  wit/* tftat ef  th**  mtr* amine  acid  in whole age» 

(•} C»U%;at«-i » .o»-.a#T* th* "vnti» • ©f #ftCh essential anino 
•CM y«r *• ¿r tata* «•»•»tía, a*>no ac d, includila tyrosine 
»via    vjtin«,  »it    »Vit ©;* t**  •*»« asuno acid m huma» »ilk. 

/•    #»ií *r»« .-*%i  aim* 
*k #*t ilk*    • 

vMtRUai mima MüI (wtàé«eiM five 
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Table 3 shows that animal protein is dieteticalxy n.ore 

valuable than plant protein, e.g. cereal and legume protein. 

Striking appears the low protein content of Cassava (~ 1.^' P-'r 

cent). In countries like West and Central Africa the tubers uf 

Cassava, Ya¡i¡s, as weil a,y rc-c.b torve as bar.io diet;  there is 

no deficiency in calorie-; per ae.  but the low protein content 

of the tubers and the poor quality of these proteir.o effect a 

quantitative and qualitative protein deficiency.  For this 

reason a quantitative protein enrichment of thi3 bc3io diet i3 

indispensable. 

What is the reason that protein of cereals arri legumes is 

not highly valuable (see Table 4)? Today one knowa, that these 

proteins lack certain essential amino acids. Tabic 4 shows a 

oomponition of the limiting essential amino acids in the most 

important varieties of cereals. 

TABLE 4 

Limiting Amino Acic'u  in Cereals 

Cereal 
Variety 

Limit inj Amjiiü áCIO. 

No.   1 
Limiting Amino Acid 

No.   2 

Wheat    (10 - 12 
per opre1 

Rice (8 per cent) 

Maize (9 per cent) 

Millet (10 per cent) 

Sorghum (10 per cent) 

Barley (10 per cent) 

lysine 

lysine 

lysine 

lysine 

lysine 

lysine 

threonine 

threonine 

tryptophane 

threonine 

threonine 

threonine 

Protein of légumes ia characterized by a email contento of 

methionine. Since in mar:.- -„ochnica] developing countries suffi- 

cient amounts of cereals and ie^ani^o are available - 70 per cent 

of the cultivated bround of the earth is used for cereals - the 

quantitative nrotein svnply is covered there. -' This is valid 

even in case of nutrition with rie«, v/hich shows the lowest pro- 

tein content. The protein supply reopactively protein intake 
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covers  in cace of the above mentioned consumption of rice the 

daily intake  of 1  gm protein per  1  kg of body weight,   recom- 

mended  by FAO.    Tho  moût  acute  deficiency  in those countries 

is that   in hi..:h quality protein!     Jr. many regions,   th^re are 

oufficaent quantities of cerea]   nrotoin,   but  bccau:,e  of its  lack 

of essenrial   amino  acidi-,   it  ir.  j muffici ont  in quality.    This 

means,   it«  bio'orical   value  is   low.     To   be   of hir~h quality,   this 

protein requires sunplemc-ntation with the  missing essential  amino 

acids which mf;ar¡s  to «nr-ich tho  actual protein.     It would be un- 

realistic to prooV-e more   animal protein in the developing coun- 

tries  in order  tc cover  th<~ protein deficiency:     The  production 

of satisfactory animal protein  ^.n developing countries is an 

uneconomical   proceso which rloer-.  net pay because  of high loss 

of transformation  oy animal feeding. 

Other means have to be found to raise protein quality in 

those countries.    Nowadays in principle there are just two possi- 

bilities: 

1. Enrichment of basic diet as cerealn or legumes with pure 

amino ar- Lds, 

2. Enrichment of staple foods containing proteins «fith special 

oupplementary valus, 

(a) with animal  foode, 

(b) wit):  • i ant  foods. 

I.    ENRICHIT:::.' WITH kvvo \CIPS */ 

As poinu-n out,  the nutritive value of e dietary protein 

dependa on ihc : .-it ten. or .   .--portione and quantity of essential 

ami"o acids which are i'ur.i£Ì.-;<;   tu,aether uñth : he above protein 

to the  body after absorption  by the  intestine. 

The  tern "cnri ev"nent  of protein"  wiii  say:     pro-ein contain- 

ing food of  ) owar quality  nhould 'rv  revalued,  which means to brin^ 

it in condition ob   Detter  "biological pro-i,«-» in value-;",    'l'h? s method 

has oetn iu!eu   jn   -:¡e  ',,.'¿.A.   i ar  t,.anv  ,/eai'í.   u e.irjcr   leeauipv. ..em 

With ¿uiimo ac.da  for poultry nutr-'um,     In order to  improve  * ¿* 

protein value,  i;)ew.:.nnine  is added  to legumeP which serve as the 

piole in  source. 
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In any case,   the way,   the know-how,   the method and the 

money for reaching thit, aim l'or human nutrition should be  adap- 

ted to the  nut r : x i. on and nutrí t-->n  habit u cf  the concerning 

developing country. 

This means for the practical use:     the only success pro- 

mising method at  prêtent,   which can guarantee a quick and  safe 

possibility to improve  the  situation of nutrition with protein 

containing food  of high value  iu:     enriching specifically the 

staple  foods  (mostly rich iv:  carbohydrates) with the  lacking 

essential  foodstuffs,   in "chis case with protein units. 

The etaple  foods  of  the  concerning country are  to be 

chosen a3  the basic.     The mcí-ny we  inuut  add uepend  on it. 

The way of  adding,   that  me an a  the   technology of enrichmervt, 

can differ  mia aevor'-;  on rêverai  faci ors. 

In many countries  the cereals - as corn, rice,   wheat, 

sorghum - are  still   i'\>-  :-;u.u:  uluviir  foodJ.     As  you know,   the 

protein is not  compie: te   if,   :J i c, LO,^. aj   nutritive  jeriüo.     The 

limiting ar::ino  aciuu  <tre   *y^j.ae m-d   Ijireonii.e.     Corn  haj  <3t]il 

a second limiiin¿: amino UCIUJ:  Tryptophane.    Theae  amino acids 

should  De  added  to cereals  in order  to  improve   iheir pre oem 

value. 

Theoretical  calculations  have  ehown  that  it would be 

possible to double  the  bio"1 O^ICí.
1
  value  of wheat protein by 

adding Ü.4  grrui  lysine  and u.j ¿m.i  threonine   to  100 gms wheat. 

Within a wheat  production  of   .'OO million  tent; ¡we  year,     21} 

millions of   tone  of pr^t-in:    ,;ouid be  saved.     rj'l)is  is as much 

as tiie  total   worlu productior.-  of  -.»-'mal   protein. 

In countries  where  iejr.tnps    are the rtaple  focd,  the amino 

acid methionine has to be aaded to the  legumes as to peas,  eoya, 

ptanuts. 

h 
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It is i sortant to point out that an addition of cuniro acids 

as enriching agents only is nutritively effective if the quantita- 

tive protein content of the *>od is sufficient. 

There exiots the danger of a deetruoticn of the whole protein 

metabolism ir .-;ddinp nure .rrr.ino /icids in hi^h quantities; which 

means that aloo within an optimal rrotein suoriy the utilization 

cf the other a-.ino acias mini shod. This situation or tnie 

phenomen is '-.'ell knc*m as ynno r.cid JT.balnnce. 

The chenicai analysis fives i:><•*.   .,% rvt  vi"w in determining the 

optimal anounts of the enriching anìno acide, in order to avoid amino 

«cid imbalance.  The real rei at i urn- c-v onLy be found by biological 

teats (growth test}, alone by *his analytical methods the physiolo- 

gical factors - such as digestion and resorption - can be involved. 

Iler«^ two examples of this problu:n:   The supplementation tf 

bread pro .ein by the ammo acid lysine shows Table % 

TABLE •? 

Qrcwth of Weanlin- ITa> rats on pO c* Bread 
HJBt  Supple^nntgd__vuxh ^Gryed  Leyoij^ _of lysine 

(five-week prow'-a dita;  by riOl^NBSRG 

O 

240 

¿20 

200 

O 
CR 180 

S1 160 

4k0 

4M 

400 

60 

  ._. --    . 

y^~\ 
 ~/Y ~" 

._. 
/ —\— •— 

    — 
-• 

  

/ 

' 

  -   — — 

— 

(— — - — .. 

I 

i 

,  

0,1    0,1   0,5   C>    0,5   0,6   0,7 

7,Usimi add 
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At first the biologic&l value ìw growixi^ with ir.n.rea«in£ 

quantities of the added lysine;    but fro» a défiait« ad* i uva 

amount no i"u~+h«?r increase of the biological vaio» caa be 

achieved. 

Table 6 ?ives the rasait» of 

enriched rice. 
feW.ru, tuli «ite l/eia* 

Qrowt 
SUL 

1411,1 
h of Wearüir ¿ y al» *»¿a 

•Of^iet  gurpl«ir«m'g^i ^|tÌ^Cjry|e4 
of L¿ on»   , *Io   : - r* ^n>r e_fttíii 

0! 0.2 0. S 

%Lly4iMM*- 

*tt» «l?Mf   îlftlf  •#  ta« 

la ftiwtfe «r«rt!    WW «»M 
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S«» mmm r *•#• •« tie pralwti« cf tk* »amo acida 

Car tfc* f<»_--5Í     «iiôfi ef cereal*   JK4 leg%*»sn. 

.«A^»*   ¿  *f«1   *•_   »:.w  t#c •»,/•  to win L-lyaino  is/ eheiaical 

te *A- .     i* -*,«ar-f   l/eiae aa »til aa B^tfeieniBa ara 

»•»i  »f  f*-••(»?a* i*-n •*# 

§e • IM»*;!** <?**  r«#t   |r   í*»«iGflii«^ eei«trtea# 

f***t» ft       »a *ar* »».„-t ratee«   r*fr*aaiit   tfee mir, atable 

f«*t«    #¥«•* tin »«int   #f  #nw mt «»trttien a«*i with a ria» to 

a a«»«ata aie*)  *f  teweeue, «* »f  tN» »ratain efirichaamt,-   thay 

e#e e**«ile*ed   •* a«   ta*  :***•,# .«,f •*• f retain carriera.     The 

**»>*» ¿pee *-* #*•*«*• e*»i  »«wat  »* cereal  product« e*n be made 

*# It"'*?**    •»**->*<•,     ?*•# *«i«>ed me »n'i*%;*"vt  ha«  t©  be adep- 

ta* t« **# teawewue* fcA«á ef »«re«! má  ita átate,    ihether 

»eat «* r>*e rt>at«e,   ate en. Ita* »r<***»t# (fleur) er protei« 

!#**## hm*<*  te  *e 

%a •*•*• *-****e*te Ufc« aeiae acida ar# *Adaá at wry lea» 

a«*  wr*  "tftfwi ** »ffeet -i»  %*-/ ©r#»ft©le|i*ie  (eenaerl«) 

*»«# •#  »**  »*>«M>eae*d   *eree>l  f-ro«? *»#t. 

e* *•*«*'* «re #i : »e*   tate flew er fleje« «r r»rece< 

»«  • »*•..»*»»*•«,   *,»* emn*Vewt  CM be <• arri ed rmt by 

r*** •*• * ee>*~*  tawite *» m * ?eetift<*m*e haeta taiunr euiteel« 

M ». **#*»    TWe ere i# fe*»r*i fer y atn»le »»ye ef 

K.  •#-•-»-  •.*•  aae* aierU iii»ta*ia exer«»e«A fer * long 

,*      »   M» 

ef  tea»  * 

e»t«*e «a»« itffie«!* 

•*,    T*e» MMNara« **rtie»ierly 

I«  tee «it» «tapie toma  («Mío 
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Tide shown that animal proteins in etntabls mixing ratios 

result ii   a significant increase of the biological value of 

plant proteins. 

The «r;rI ahnont of the eeroal and laburnos staple foods with 

snic&l pret^in is, of course, only possible if theso aninei foods 

available. 

MI y&u Ici.ow, an increasing production of animal protein in 

•eehnicallv underdeveloped countries is  not poasibl» bec&uoe 

•f |H« htrf*   *.i i'-fií^r-.ation loss by feedinf animals.    Nevertheless, 

tt it a v^r.4«,*»f i\  enrichment of th« basic ceroai and legume foods 

wt%h ann*I  p .-et e ms s a« h as mi1^ powder.    Several  products have 

êi-, *\ñpmá or  thu  ouais  in diff^rsnt  countries with the help 

»a* i^ .-%.  n^d  it**r*mtional organisations a« FAO.    ìlare a list 

f^K<-tsi     3#e D*j*s   19  and  ?0,   Tabi«   12, 
J 

Th» #r«fcl**.  «f  %tan a-uri e hria-it  im  the  need of »ilk 

Ili es-«"». •*•" 1 * * *•«%*% 1*1 m,   ®^%  1% f*%r. «i tfe« ,r net be produced at all, 

SS» *•*$#  i-   ** • ^fi^ìs 5! «rtantiti*«,    Tfeaee are als« th« reaaowi 

§m tfc» f*t-."t**ti*a vi«» S#KS a«4 fisa srsi»«t« (fisa, drie* 

a*   f # •*  <•** * î ), 

%#>%,>.,  it i« m#mtM07 te fiai «ut 

«  #< -t   i-»4i#eesa* »la**  f 

w 

«   «    **  •»* «#,*'i. #*«•*   »»**• l*«. °<* ala* ••»•:««• 

**•** t« *##%»» - ••••^ina    «ai«A %*iès s^ttaa! e fa# 

a# 
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Product 

ALIMSNT 
BS 
SEVRAGE 

CSM 

CÖ>LAPRO 
(in «rain 
torn) 

Country Connotiti on 

Senegal 

U.S.A. 

U.S.A. 

Millet fleur,   peanut 
flour, Bkim milk pow- 
der,  supar,   Vit.   A, 
D; Ca 

Mai za (procuoked), 
defatted so/a flour, 
skin milk powder, 
CaCCk, vit.-vnins 

Degorrainated   naize 
flour, wheat,   do- 
fatted soya,   nl'irr 
milk pawä^,   CaCO  , 
vitamins 

Protein       Price in 
Content US $ 

yj per kg 

20.0       (In 20 kg 
Polyethylen© 
Kraft sacke) 

0.25 

20,0       (In 50 lb ba^) 
0.20 - 0.21 

18.0 - 
20.0 

SUPRO 

mmmo 

Africa 

South 
Africa 

U.K. g 

Il«*rU 

Maize or barley /lour, 
torula yoafit,   Bxiira 
milk powder,   r<*ltt 

oondinento 

Mai Tie,  s K i :a T. i 1 k p ov- 
der,  pounuv,   Bo./a, 
IPC, yeast,   wheat farm, 
fit.  A,  B,,   3,,,   niacin; 
•upo*, iodised salt 

24.0 

4*r, ?*Mt, vitamina, 
sitarti s 

oaa 

22.0      (in 1 lb imgs) 
0,62 

(in 4 lb barn) 
0.46 

(In 40 lb bi-u 
for institutions) 

0. ?f. 
(In 40 lb b-^va 
for indue trial 
firaa) 

0.30 

24*40    (In *)0 lb tn.rg, 
in »»ml I (piangi- 
ti«) 

0.54 
(In 50 ton ordert,, 

O./9 

P#*B»t floor t min auk   42.© 
fuite», Mil«, m. U^, 

0»i£ 



12 

12 - Cantini»* 

»cut fifty 

Cu) 

lui) 

airan» 

K%M«#t* 

!«ftis 
(crm) 

3.1 

1.2 

Casfaattion 
fnrtaln 

  ? 
Waaat, chick ?a%at 

lantUa, »kin cul* 
lar,  lu^ar,  Vlt.ö 

20.0 

15.0 îaff,  paaa,  chick 
lanilla A.-14 akin »jut 

Paamit  fleur,  afcla «ili    2§.© 
»«wear, vfeaat  and îMU- 

lay ftour» Vitalins, C* 

OMftua and rot ton  s 
fleur« mim oiik  p •-**!«?, 
•uffcr,  api"•*,   •'*.;,; 

•aé      ».0 

vitami M  *,   .1-. .   B V 

fofiui* with  »alt 
inai «Ad of ufar 

)5.o 

?*» P«»in» th* »vsaaiin Ut/  #f tàai? 

«ari «at ra*iana. 

fa fiat th« aropar ana .-tat ta# eaafllaa 

laflCAf natlMMta af aracaaainf ta rane*?* 

fa** tritìi «i aa««y«4we« «a iva irai t» 

m#* it 
tu t 

- W   :*flL_ 

v rinviai 
aatiaata} 

0.50 

Ct» 100 i ba«a) 
0.5* 

(In 100 « baca) 
0.48 

(la 100 g aa*a) 
0. Sa- 

la» i» 

1 atli try ta 

i« taaat ti 

Mittlaa. 

jan 

i 

taat tua «III at •1« la 

1» Mí»« *íaa »raMaa. w mm% m% f%m% 

itlaa af  tu« iiffaaaat >ia#« f«*** 

•» tai- i«  **« fialit  **% aav4«**i/ «• mil 



f*r 

Art  if «ir at» it «• ti^ify tf* f«*fcl«a », *H* «mi%«  *ri# 

?**•»* *-.t  f*r->*n»»s "   i»-«*-   *•, -*    *- 

••tria «^i   1/   l t#t   -T-ii#   It« it»*  - - «      ; * M v.   ..   *» > *-, - 

valu«  T.-t    «  '»4cha4.      ^»^«eh   *-,r    *t»o m r*r4i;n.     1* **» 

* W   V»     * lì 

ftffrMi y«nigw?i »f ^tf*f*mt frftfin "i^wt ¿# 

i*nr 

It !• 1 •*•#-•• ti "^,  «fe« t« au«***}* UM 

•*•» «f %mm Mi «a*« fti- %**%, *%•%. 

îm ali ««••**. *r IM iMn '^r*4.c   *-»!  1M»*M-* M %m%m w%a 

• *#•  "».'.'«W,   ti#  <##*<»   *$*•  t   • *   - m  w   #*%t*##   là* 

%m  af   >•#», -   **   t»^B  f .    ,     .vti.M    ---•-;*,      w.t«(A   *»«.* #%»>!§ 

*•  «atl M Mr-   t     **.*!,»*   >r*f«?n«tff lull tot* 

»to c*ai »«••»«• ****-•»• ;***. 



m 

* ti t/% 

la t«#*?u • 

»til ••  #r*w « it   il 

Imêmteimil* ***** •*.4*SMm#*. i? tuyrl»»« f«r 

MP*   t*#   *tl   •#**•»   KMIlf   fiNHil, 

• «*#   livi' * •#   »f   **e&  fit« #«•   ê#*«i 

H«»  l%fc» *-»ri»*# *«i»««ft%l»* *ttfc »Il  i 

«• «r », *M  i« *»t fi**** %•#•", 

*• 

ty »f :rfn;f yj fll 

•***!• *•«• 

#f 

*   »«tiv* •*•* n**j>     i 

•    »«tt«n *»#<*   fi «tr       ï 

• n*t 

l'y» 

tu* *i*s*t« 

Hntf« **•*! 

«*•.*• 

• *.*. 

»si«* 
tu 
tu 

r-^% r 

i.v 
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!SM 
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ÎM» ktîiJ of proteir.-ricL food product is at ili see in tha 

in ac€orrì&,tee with the cultural  p-ùtT- of the rimunera. 

It mm/ be  readily incorporât od  in c:?h foo.-ir, as 6 trape,   cook,«a, 

iiTinks,   etc.       Its  rri-.cipai  «.»:«  :n î.,n;n Ar.eric«. ha*  ' 

jjopttlar drink eorcnorîy called  "AtoU"*. 
;3¡i aa a 

Th« biological evaluation and clinical  tasting wit'., animala 

children have proved that the nrotein content aad cualitj of 

ta* mixture approach those of ai Ik I 

tht following data (Table 17) cewpar« th« nutrient content 

•f «a» flail of Incaparlaa with that of other cooaaon foodat 

TABLK 17 
•   0OBp «ri a on of t! 

of Xr,'-aT>ari 
im *Iutrit iv *,'J. ; i.»  of 0 ;ie Glano 
~a with   * thjr    ', .:-'--.  roodi 

Atole 
of 

corn 
maaa* 

of 
IÎ« CAPA— 

HIKA» Ki 'h ?!avt 

¥rmh 
Ch.6080 
(whole 

mi Ik ) 

• TU: . 

ch ' . i- <i 

)     Ukr.. 

1 
glass 

1 1 
flaae 

1 
OS. 

1 

unit 02. 
t 

Calories 36 133 141 36 •30 79 VH 

PPStain,  g 1.0 6.9 ó.'.» 6.4 5.6 ».    0 r     '. 

int» g 0.4 1.0 7. ó 0.7 3.3 6,0 '•.i »   i        t 

Carbohydrat «#t 20.2 25. Ì U.3 0.6 0.5 1.0 V.' 
C*lci»j¡ra, sw» 22 164 374 6 26 235 2Qo 
rltoftpfcoruj, aft 22 174 163 52 95 112 1O0 

ZftMlf   <v? 0.0 2.1 1.0 * * * 1.5 0,4 0. ".     j 
VI tatti n A,I ,'j. 0 112? 363 0 90 257 43 
Thianino, -v 0.02 o.y, 0, .J3 o.or 0.05 0.01 o. :» 
JiWflavin, ** 0.00 0.?4 0.50 0.07 0.2Û C.l?. 0. I 
•iaein,  ar 0.19 l.:)5 0.10 f\   7 r, 0. dA * j. 

/ 
" '            i 

1 

fal'iî3  tv:;n fro« *r»  P-v ^  '>»-r .-aitinn Tab!»   i'or Oz~.tr- . 
attori«a *id F anana,   -i,c»..-'Th ..'litio-, (DCI? Publication 
á^Z-W i. 

te» §!•#• of atole  *t  pap*Tar*i<i b" dissolving   ;it.\*r c    r of 
aMawarir.« or earn sac» i.-. one fi aas of w»%er,  bcilxr..- ;.-•» 
•Estotra fer 10 to 15 airMit.*« a-vt m*t*%i,mn$b it «¿th  U £ of 
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