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PAG CUII)BLS?'C ON PROTC11i-RICH 1IIXTlTRCS FOR USE AS \~ZIIKING FOODS 

TI116 g u ~ d e l j - ~ e  i s  a rcccrcmendntion f o r  t '  2 c o ; ~ , ~ c s j t l o n  of vcanjae i>?d. ; ,  
i nc lud ing  c ? e c l f r c o t i o n s  f o r  levels of p r o t e i n ,  cal or1c.c , f a t e ,  uj  t:-?ins 
and i n ~ n e r s l  5. Physical  c l i a r a c t e r l s t  l c s  , f l a v o u r ,  t a s t e  and p a ~ k , ~ ~ , ~ , ~ ~  
rcquircr lent  s a r e  a 1  so  covered.  

PAG Statements  and Guide l ines  may be used and quoted f ree ly .  
Copies may be ohta ined  r n t h o u t  charge from t h e  FAo/I~HO/UNICEF 
P r o t e i n  Advisory Group, Unlted Natlons,  N.Y. 10017, U.S.A. 



The ser lous  and mldcspread p r o l l c m  of ~nnlnutr l t lon durlng lllc weaning 

perlod 1r-i t r o p ~ c a l  211d subtroplczl countl les  and the znabllity of lower lncornc 
groups to p ~ r r h . i s c  rulhclent  animal pro:eln foods a*. hlgh-cost specla1 
rh l ld ren l s  foods cal ls  fo r  rnarketlng of nuirlt lous loxi.-cost lnlxtures based 
m a n l y  on vegetable proteins wit11 adm~:,tnre of other protelus \ ~ h e r e  
approprlatc .  In add l t~on  to  low cost ,  s ~ t l s f a c t o r y  tolcrance and '~ccep tab l l~ ty  
on the par t  of the child and acceptablllty to the adult(s)  responsible f o r  
provldrng the child's food are 11nport.ant fac tors  Of paramount importance, 
ho-uevcr, ~f the pr imary  purpore IS to  bz achieved, 1s the inalntsnsnce of 
rnlnlmrtl nu t r~ t lonu l  and sanl tdry s tandard&, even thcugh thls m ? y  m-ean 
Cons t r~ l i l t s  In r e l z i ~ o n  t o  cob: 

Ideally, the protezn food m ~ s t u r e  should bc , supplelilent v~llrch IS patterned 
in accordance with the chl ld ts  d ~ c t  In the home and f~ l l s  the gaps wlth respcct  
to  c a l o r i ? ~ ,  p r o t c ~ n s  dnd othcr nutrients 111 o rde r  to  hc cer ta ln  that the  
minimal ueeds a r e  covered even under  unfavourable d le tary  concht~ons, the 
weanlng food rnlxturc shoulcl prov~clc protein, vltamlns and minera l s  
corresponding to recomnlended e i l o ~ a n c c s  when consumed a t  the recommcnded 
level.  The recomlnended dally ~r..cakz of the supplement 1s usually of the o rde r  
of lOOg d r y  welght \~.l th a protern content of no l e s s  than 20%. If the 
recommended dally ulltzke 1s l e s s  than lOOg the content of proteln and other 
nutr lcnts  should be correspondlngly hlgher These products should not be 
recommended for  ~ n f a n t s  below SIX months of age unless  they a r e  specifically 
t r ea ted  to ensure  colnplete dlgcsttbllity. 

1. Level of Protein 

The provlslon of adequate proteln generally presents  the mos t  difficult problem 
during the weanlng perlod and npeclal attention should be glven to  the qualrty 
and quantlty of proteln in supplementary weaning foods. The N P U  valup of the 
protein should not be l e s s  than 60 and preferably n e a r  65 and correspondlngly 
the P E R ,  not l e s s  than 2. 1 and preferably above 2. 3 (caseln - 2. 5; the value 
f o r  case ln  va r l e s  with dlfierent casein products and the s t r a in  of rat used). 
Wlth proteln of thls  nutritional quality, the level  of protein In the supplementary 
food should be at l e a s t  207~. If the quallty of the proteln 1s higher the q u a n t ~ t y  
can be reduced accordingly. 
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2. Calories  

The ml>rture s l~ould plovlclc a s  many calorlca as  posslble and thxs may bc 
a c h ~ e v e d  by ndd~n:, fat. Poorly d ~ g e s t l b i c  carbol~ydra tc ,  ilicludlng f ibre ,  
should be held to  is practlc sl n-~ini inun~ '1 he s:t.lrch y portion of mixtures  
could be mod~f le t l  ihr ougk vLrluus coai'vinzt~on:~ of lleai and mcchanrcal 
p r o c a s s ~ n g  o r  enzyme trc?iment,  s o  thdt \*/hen prepared with v,ater cnd ready 
f o r  f e c d l n ~ ,  the food hds m ~ i n n ~ a l  bulk and nlaxnmal yroteliz ava~labi l l ty  and 
maximinn c a l o r ~ e  d e n s ~ t y .  

3.  Fa t  - 
Present lcnowlcdjie does not permrt spccif\ling wlth cer ialnty ,i dle tary  
allowance of fat.  eve^ so, i t  v 111 be of great advantage to  Incorporate  rnto 
protein-r ich food nxxtures  ns  much fat cis 1.; tech~lologically feaslble  
without cornpromislng the kecplng q u z l ~ t l c s  of the food. Tlre felt will Increase  
the c a l o r ~ e  d e n a ~ t y  of thc i n ~ x t u r c .  A levcl of fat contrtbutmg 25% of ca lor ies  
to  thc m ~ x t u r c  would be d c s ~ r a l > l c  The l ~ n o l c ~ c  a c ~ d  corltent should be a t  
least 170. Wrthout any addltloll of extra fat ,  the proteln food m a y  contain 
near ly  2 to  3% fat  derived f rom the brrsic Ingredients used in the formula. If 
the cost,  ~ n c l u d ~ n g  the need for  specral pacicaglilg to ensure  adequate shelf 
Ilfe, i s  found prohlbltlve, the adclitlon of food fat o r  011 when the rfilxturc 1s 
prepared  f o r  ccnsumptlon 1s recommended a s  a possible approach. 

4. Vltnmlns and m ~ n e r a l s  

P ro te i r - r r ch  mixtures  should be fortified with vitamlns ant1 ~ n l n e r a l s  
sufficient to sat isfy recommended allowances. Special attention should be 
given to v ~ t a m i n  A ,  rtboflavln, niacln, folate ,  vltamin B ascorbic  acld<,- 

12' 
vltamin D, calcium, I ron  and r o d ~ n e  M ~ n i m a l  quantities of varrous vltamlns 
and mlnera l s  a s  proposed l n  Sectlon 6 a r e  recommended. Bowever, some  
adjustment in  the light of local nutrrtlonal p r o b l e n ~ s  may  be considered. There  
may be no need to provldc addltlonnl vltarnins o r  mine ra l s  a s  medication to  
the c h ~ l d  ~f the hlgh pzutein m ~ x t u r e  1s fed a t  recommended levels.  



- f"~ysica1 r l~ -?* ,~ t c t e r~s ! l= ,  f lzvour  nnr. -t~= 

i ~ r ~ ~ t i ~ > > ~ l ~ t ~  of formulnted foods can bc cnha!~ced by modern  ~ n d u s t r r  ::I 
.,cccs-lng s:~ch as  prccoolcing a d  ro!lcr d:>-~ng, e::trus~on c o o k ~ n g  and 
n: lrnle t ~ e a t n l e n t  T1:e food ~ n i x t u r e  should oa I o r m u l a t ~ r i  and proccsscd  

1 ::*at Ily t i ~ c  acidltton of m ~ n l r n a l  ~ r ~ ~ o u ~ l t c  of f r e s h l y b o ~ l c d  wa te r  o r  b y  
ut  a f t e r  .-ddrng orntcr ~t 1s casll>p n:.b quickly prepared  as a g r ~ c l  o r  

I..; , ~ d g c  of p:opcr consis tency f o r  f c c d ~ r ~ g ,  

:.s**r,rdcrstlo~> should b e  glvcrl to  the  proceLslng of s t a r chy  components w ~ t h  
~ ~ y j a 7 e s  o r  I J ~  e x t r u s ~ o n  cooking w11,ch vnll (a) reduce  the c o o k ~ n g  t ~ m e  In 
c !>erne, a n d  (b) r educe  the  v i s c o s ~ t y  and w s t c r  rctentlon capacity, o r  

LLrl!,rncos", of the  mlx ture ,  thus  allovnng the  feedlng of a m o r e  concent la tcd  
- .  :-latlon Thc acidlt~on ol' suga r  t o  prot..-1n-1-1ch food m l x t u r c s  IS permlsslb!c 

h:ov~dcd the  c o s t  1s slot ul~duljr ~ n c r c d s c d ,  E-ncc  such an adt1:ll-ie en!~ance:. 
piablllty In genera l ,  however ,  the  svrettening of the  prod f c t s  should bc 

21-r1c-d out In the  home T h e r c  1s no cv~dcnce  that s u c r o s e  intolerance i s  a 
1 3  cjblon of Importance.  

2 i ~  IS 110 need t o  add ord lnary  s a l t  t o  the  fo r l~ iu l a t ed  weanillg foods. 

* J u ~ d e l ~ n e o  - f o r  cornpos i t~on  c> ,p rc s scd  on d r y  we~ght :  b a s l s  

. L l  tern 
4 . , 

de  h b r e  
' :bture 

'a1 a s h  
I:]-insoluble a s h  
*:nln A 

U n ~ t s  p e r  100 G-rammes 
not  l e s s  than 20g* 
as rnuch as feasible, up  to  l o g  
not m o r e  than 5g+'* 
preferab ly  5 - 10g 
not  m o r e  than 5g 
n;t m o r e  than O.05g 
1300 I. U. (as v ~ t a m i n  A palmltate,  
equivalent t o  430mcg ret inol)  

' ~ I S  p r o t e ~ n  leve l  a s s u m e s  an N P U  not less than 60  and a P E R  not  hss than 
. 1. If t he se  values  a r e  h ~ g h e r  the  leve l  of proteln  m a y  be reduced 
:cor21ngly. 

' rude f ~ b r e  h ~ g h e r  than th i s  m a y  be acceptable  although ~t would require 
. inxcal t es t lng  



Thlar6lnc 
l?iboflav\n 
Nlactn 
Folate  
Vltamln I3 

I " 
Ascorbtc a ~ i d  
Vi t a m ~ n  T-I 

S21clum 
Iron 

PAC Gbzde l~ne  No  8 
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0 Smg 
0.4n1g 
5 .  Qmg 
O.2mg 
2 ,  Omcg 
2 O r n g  
400 I U 
30Qmg (,I? phosphate or  carbutlate) 
l0mg ( 2 s  food-grsde compound of 
adequate x1.on avzlla L i l~ ty  1 
10Orncg (as  lodate o r  t o d ~ d e )  

Note: 

Undcr c e r t a ~ n  local co-inci~tlonb, the add l t~on  of n t a r n ~ n  B (to a p p r o s ~ m a t c l y  
6 

the lcvcl of t h l a m ~ n c ) a ~ ~ d  of alpha-tocopherol should be coslstdered 

The values f o r  v l t a l n ~ ~ l s  aud m l n e ~ a l s  are considered ~ n l n ~ m a l ,  except In thc 
c a s e  of vttamln 0, whore no fulLhcr Inc rease  1s d e s ~ r d b l e  The excess  of 
each vltarnrn aC-2ed di l l -~ng processxng should b e  no grea ter  than t!~at needed 
t o  malntaln label  rcqulrernents over the expected shelf l ~ f e  of the product 

7. Food adcilt~ves 

Use  of cxcesslve amounts of flavouring agents ,  ~nc lud lng  sa l t ,  sugar  o r  
other  sweeteners ,  should be avotdcd. If any food a d d ~ t t v e s  a r e  uscd, they 
should be those which havc been c l ea red  by the Jolnt  FAO/WHO Exper t  
Committee on Food Adclltrves The arnounfs used should not exceed the 
mlnimum necessary  to produce the desired cffect. Necessary  Information 
r r u s t  be glven on the label about the na ture  and q u a n t l t ~ e s  of food a d d ~ t l v e s  
used in the  product 

8. Standards and p u r ~ t y  

3 .  1 The tngredlents In the f o r r n u ~ a  should meet the nattonal and/or  ~ n t e r -  
natlonal s tandards wlth regard  t o  purlty, The FAO/WHO/UNlCEF P r o t e ~ n  
Advlsory Group has prescr tbed  qualtty gu tde l~nes  f o r  the following: 
a)  Edtble groundnut flour FAG Gutdel~ne  No. 2 
b) E d ~ b l e  cottonseed proteln concentrate PAC Cutdellne No. 4 
c) Edible heat-processed soya g r ~ t s  and .flour PAG Guidel~na No. 5 
A draf t  gutdeline has been prepared  f o r  the development and u s e  of fleh 
protein concentrate ( r P C 1  for human consumption (PAG Document 2.8/26). 



3.2  Lcgurnes 2nd ollsceds imzy frequently c-ontan tryptlc 1n11ib.tor.s and 
other undeslrable f; ctor .: whlrix must  be I ct uced by processlr[f  before use 
In h~gh-pro te ln  foods. Slnce alj to:clc factul;  may r,ot be el~mlnr icc i  by 
processing, l t  1s cssent lal  tlwt only G+pln legumcs v~ lnch  a r e  n u c r i C ~ o ~ a l l y  
wholesoine and \vhicl: a r e  tor lcolog~cal ly  safe should be used 

3 3 The Praparat lon of a protcln concentrate f r o m  o ~ l s e e d s  m a j  rcquxre 
solvent cxtractlon Adeqnate p: 3c tdures  7 equlrlilg food-gracle solvents arc 
d e s c r ~ b e d  In the Jolnt FAO/WI : J  Exper t  Commlttce Report No. 14. It r s  
necessa ry  that adequate methads of e x ~ r a c t l o n  using fcod-grzria so1vc;l:s tlc 

used to cl~mlnrzte the dzngers  of tolacliy. 

3 . 4  Cc3 cals, a ~ l s c e d s  and ot!lcr source  ma tp r l a l  to be u s e d  In tile baslc  
mlxtul-c! inay be co:~tairlnatcd W . L ~  ~ O X I C  nlolcls. The F A 0  lVHO/UNICEF 
Protell1 bdvlsory  Group has  revrewed t h ~ o  p ~ o b l e i l ~  arlrl Issued a statement 
(PAC Statement No 2) on the subject 

Separate PAC gutdellncs for  m ~ r r o b ~ o l o g l c a l .  and s a n ~ t a r y  requirements wlll 
be lssucd ea r ly  In 1971. 

10. Packaging 

Packages and the contalners  In which they a r e  shipped should provlde 
protcctlon f r o m  the Inroads of ~ n s e c t s ,  mlcroorganlsms,  mols turc  and conts- 
minants. If foods a r e  dlspenscd f r o m  bulk contalners ,  proper  sanl tary pro-  
cedures should be observed Slmplz but cffcctlve Information wlth r e spec t  t o  
the c o r r e c t  use  of the product shouir! be on the package. 

The packaged product should r emaln  acceptable f o r  food u s e  In t e r m s  of 
retention of pa la tab~l l ty ,  n u t r l t ~ o n a l  ava l l ab i l~ ty  and f reedom f r o m  toxic or 
o ther  deleter ious changes l o r  a period of s lx  months under  t roplcal  
c ondibon a .  


