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No p ro te ln - r l ch  vieanlng food mlxture m'iy be accepted f o r  human fe*?cilng unless  i t  has  
been rigorously t e s t e d  The t e s t l n g  inc ludes  two s t ages  p r e c l l n l c a l  and c l l n l c d l  

A new mixture proposed f o r  poss lb l e  use a s  a weanlng food must be t e s t e d  f o r  %afe ty  aca 
i ts  n u t r i t i v e  value must be evaluated.  

;afuty The f l r s t  r e q u l s l t e  f o r  t h e  s a f e t y  of supplementary food rnzxturas 1s t h e  choice 
of raw m a t e r i a l s  These must be of good qustllty I f  they lncludo products  o i  vegeta l  o r i g l n  
which conta ln  n a t u r a l l y  an an t ime tabo l l t e ,  ~t must be lnac t iva t ed ,  removed o r  des t ro j ed  In 
soybean, f o r  example, t h e  a n t l t r y p t i c  f a c t o r  1s Inac t iva t ed  by hezt  In  c o t t o n ~ e r d ,  goss)psl 
may be lnac t lva t ed  by heat  o r  ~t can be ex t r ac t ed  by t h e  use of s e l e c t l v ~  so lven t s  o r  
azeo t rop ic  mixtures,  i f  g l and le s s  cot tonseed 1s r o t  available Some legumes c o n t a m  a l s o  
haemagglutinlns, haemolyslns, o r  f a c t o r s  t o x l c  f o r  t h e  nervous systerd Raw m a t e r i a l s  sub jec t  
t o  microbial  o r  funglc  contamination and spol lage  must be eramlned f o r  t h e  presence of 
pathogenic organisms (e g Salmonellae, Sh lge l l a ,  St.-phylococcl and C l o s t r l d l a )  o r  f o ~  t n e  
t o x i c  substances they prorluce, a s  w e l l  a s  f o r  t he  poss lb le  presence of mqcotoxlns, such P S  

a f l a t o x l n s  For a f l a t o x l n s ,  every e f f o r t  should be made t o  keep t h e i r  l e v e l  In  food mlxtures 
a s  low a s  poss ib l e  The Prote ln  Advisory Groups (PAL) haxe tentatively recommended, In  1969, 
t h a t  t h e i r  concentrat lor)  should not exceed 30 mg per  kg (30 p a r t s  per m i l l i o n ) ,  but t h i s  
important ques t ion  w l l l  be reviewed s h o r t l y  by PAG, and a new recommendatlon a s  t o  p e r n l s s ~ b l e  
l e v e l s  of a f l a t o x l n  may ensue klicrobial a ~ d  funglc  contamlnatlons can be abolded exther  oy 
c a r e  i n  t h e  s e l e c t i o n  of t h e  raw ma te r i a l s  o r  by appropriate methods of s to rage  

Whenever m a t e l l a l s  used i n  t h e  manufacture of supplementary food mixtures have been 
t r e a t e d  with pesticides o r  fungicides, l t  1s necessary t o  a s c e r t a i n  t h a t  t he  t rea tments  have 
been conducted according t o  "good agricultural p rac t i ce"  I f  it 1s impossible t o  obta ln  
accura ta  information concerning t h e  t rea tments  used,  s p e c l a l  ana lyses  should be c a r r i e d  out 
on representative samples t o  determine t h e  l e ~ e l s  of p c s t i c l d e  o r  funglc lde  r e s ldues  When 
so lven t s  a r e  used In  t h e  processing ( a s  i s  o f t e n  t h e  case  f o r  o ~ l s e e c l  meals),  r e s ldues  should 
be e l iminated  a s  completely a s  poss ib l e  and analyses  should be c a r r l e d  out  t o  make sure  t h a t  
t h e  q u a n t i t i e s  t h a t  a r e  l e f t  of t h e  so lven t s  themselves, o r  of any d e l i v a t i v e s ,  a r e  below 
t o x i c  l eve l s .  

For d e t a l l s  s ee  FAC/V/~IO/UNICEF P ro te ln  4dvlsory Groups (PAC) Guideline No 6 
Guideline f o r  p r e c l l n l c a l  t e s t zng  of novel sources  of pro te in .  
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The safety of protein-rich food mixtures to be used 3s weanlrlg foods depends also on 
them bacteriological quallty whlch has to be verlfled not orily dbrlng the testing of the 
product but also regularly during the industrial productlon aqd the szorage period. PAG are 
now worki1.g on tins questlon and are preparing a yldel~ne for the testxg of final products 
for the following categories of ralcro-organisms 

aerohc bacteria (standard plate count) 
faecal coiiforms 
coagulase-posltlbe staphylococc~ 
Salmonella 

The PAG guldellne will also Include sampling plans for these mlcro-organisms. For unusunl 
~ngredlents, an evaluation of safety In anlmals, lncluolng multl-generaticn studles, nley have 
to be envisaged 

In fact, the extensiveness of the testlng for safety will vary according to the composl- 
tion of the mixture considered, the origln of ~ t s  lngredlents and the nature of the process 
employed for its productlon The same applies also to the testzng for nutrltlve value. 

Yutritlve value At the stage of the preclln~cal testlng, the nutrltlve value of a 
Goteln-r~ch food mlxture, may be evaluated chernlcally and biologically. 

Chemical evaluatlcln Thls will lnclude a determlnatlon of the proximat- composition, 
1.e. moisture, total nltrogen, fat (ether extract), ash' crude flhre and carbohydrate 
(by dlffurence). The nitrogenous components wlll by hydrolyzed and the ammo-acld spectrum 
determined by chromatography. The interpretation of the dmlno-acld proflles is based on 
comparison w ~ t h  good protelns such as whole egg or mllk, or .vlth the FA0 refere~ce pattern 
Both the proteln content and the ammo-acid copposrtlon should be expressed on a N x 6.25 
basls. Useful information concerning the effect of heat on the product may be obtalned not 
only by determlnatlon of available lyslne b ~ t  also by spectrophotometrlc det~rmlnatlon of 
products of the Maillard (browning) reaction, or. In the case of leguminous protelns, of the 
heat-lablle antitiyptlc factor. 

Biological evaluation Three different procedures are a\ allable. The most commonly 
used involves the deterrnlnatlon of the proteln efficiency ratlo (PER) In whlch the average 
net gaxn In body weight per unit welght of protein consumed (N x 6.25) 1s compared wlth that 
observed for the reference protein, usually caseln PER values are customarily adjusted to 
an assumed value of 2.5 for caseln. The dlets are fed ad libitum to groups of 10 ueanling 
m l e  rats uelghlng 40-50 g at 20-23 days for a perlod of 28 days. 

The method based on the estlmatlon of the net proteln utllizetlon (NPU), In uhlch the 
total body nltrogen of both a proteln-fed and a proteln-free group of anlmals are determined, 
1s iess frequently employed. In thls method the nltrogen retention is expressed In relatlon 
to ihe welght of protern or nltrogen consumed. Generally the tests are performed In groups 
oi tour to SIX tats 28 to 30 days old which are fed the test or control dlets for a 10-day 
perlod 

For a more preclse ebaluatlon of the nutrltlve value of a food mlxture nltrogen balances 
are measured. Thls technique allows for the dlfferentlatlon between the dlgestzblllty of the 
nrtrogen source tested and the proportion of nltrogen retalned for tissue anabolism. Usually 
three to flve-day collection periods follow a slmllar adjustment time. 

The chemical analyses and the biological procedures glve valuable information as to the 
nutritive value of the mzxture tested but they cannot be assumed to provide an absolute 
measure of ~ t s  nutrltlve value for man. This wlll be evaluated owing to the cllnlcal testing 
uhlch can be cariied out only ifthepreclln~cal tests glve every lndlcatlon that the product 
1s sultable for human tests. 



C l l n l c a l ,  o r  human, t e s t l n g  ~ n c l u d e s  malnly tests f o r  a c c e p t a b ~ l l t y  and to l e rance  of 
t h e  product ,  i t s  e f f e c t  on g roa th  and n l t r s g e n  balance experiments f o r  t h e  deterrnlnation of 
~ t s  n u t r l t l v e  va lue ,  

AcceptahsJv ard  tolerance tests They a r e  deslgned t o  provide lnformatlon on sho r t -  
term accep tabx l l t y  and t o l e r a . ~ c e  of t h e  ~ n t e n d e d  recipient t o  t h e  product.  They a r e  c a l r i e d  
out  In r n s t l t u t i o n s  01 i n  c l c s e l y  observed samples of population. When ~t 1s poss ib l e  t o  
conduct s eve ra l  such t o s r s ,  a t  l e a s t  ono should t ake  p lhce  In  t h e  country i n  whlch l t  is  
in t end td  t o  ln t ro<uce  the product .  To d l ' tn rna te  t h e  ~ n f l u e q c e  of mlld d i sease  processes,  it 

i s  useful  t o  e s t a b l ~ r h  s con t ro l  group. 

The sd~nple  o i  ch3ldren t e s t e d  should c o n s l s t  of no less than  20 Subjec ts  of t h e  age o r  
ages  f r r  w h l r ' l  tiie ~ n l r t u ~ e  1s aeveloped The t e s t  should l a s t  f o r  a t  l e a s t  four  ~ e e k s  d d ~ l n e  
whlch t h e  p r o d u ~ t ,  prepared 1-1 t h e  form of a  s u l t a b l y  f lavoured g rue l  o r  incorporated l n t o  a 
l o c a l  r ec lpe ,  shoilla be glven t o  t h e  s u b j e c t s  I n  a  quan t i t y  coverlng more than 50 per cent  ~f 
t h e  p ro t e ln  requrrements of 97 per  cen t .  of such lndlv idudls .  Whenever poss ib le ,  an 
ad l lhr tum f e e d l r ~ g  t e s t  sllouln a l s o  be c s r r l e d  out  t o  f i n d  out t h e  max;numquantltywh~ch IS 

wel l  accepted a d  t o l e r a t e d  per  meal and per day. Children should be l e f t  t o  feed themselqr+s 
o r  should be helped In s i , r f -~  %by t h a t  t h e  r e a r t l o n  of t h e  a t t endan t  t o  t he  product does not  
i q f l u e n t e  their o\$n The food should of course never be forced on t h e  s u b j e c t s  

Refusal  t o  e a t  t h e  g r spnra t lon  is  coi , j ldered an ind lca t lon  of poor p a l a t a b i l 3 t y  and t h e  
a c c e p t a b i l i t y  1s evaluated by such c r l t o r l d  a s  l l k l n g ,  d l s l l k l n g ,  indifference t o  t h e  product ,  
and a l e rage  qudnt l ty  consumed per  c h l l d  ues meal per  day I n  the  ad l i b i tum test Tolerance 
i s  judged by n u t w g  p a r s l s t e n t  g a s t r o - i n l e s t l n a l  upse t s ,  vomiting, diarrhoea, l o s s  of 
appetite, f l a t u l e n c e ,  r t c  

C a r e f l ~ l  records  must a l s o  he kept of any a l l e r g i c  reactions. 

Grouth test. The measurement of groxth can inc lude  t h e  determlnatlon of body ue lgh t  
o r  body he ight  ga lns  hfeasurement of he ight  hes  c o r t z i n  advantages because ~t i s  l e s s  
v a r i a b l e  than weight but differences i n  t h e  l a t t e r  can be de t ec t ed  over sho r t e r  per lods ,  i t  
i s  why welgtit ffieasurement is  more f r equen t ly  used. 

Since growth 1s f a s t e r  and o r o t e l n  1eQulrernent.s higher  i n  young age, and s lnce ,  In  
t e s t i n g  a lew prote ln- r lch  food mlxture, i t  i s  important t o  f i n d  out which is  t h e  lower age 
a t  whlch t h e  product supports  adequate growth, t h e  tests should be c a r r l e d  out  f l r s t  In 
ch i ld ren  s l x  months t o  one year o ld  (products  f o r  l n f a n t s  should be t e s t e d  In  younger infants) 
The s u b j e c t s  s e l ec t ed  should be above t h e  t h l r d  percentile In helght  and should have  weigh^ 

f o r  height  above 95 por cent .  of i d e a l ,  based on s tandards  f o r  well-nourished ch l ld ren  

Under c a r e f u l l y  con t ro l l ed  condl t lons  t h e  test should l a s t  from a t  l e a s t  two t o  four 
weeks f o r  l n f a n t s  about one year o ld ,  and from t h r e e  t o  SIX months f o r  somewhat o l d e r  s u b j e c t s  
The number of ch i ld ren  t o  observe w l l l  depend on t h e i r  age and co-operativeness, t h e  dura t ion  
of t h e  test and t h e  ex ten t  t o  which var lous  i n t e r f e r i n g  f a c t o r s  can be eliminated. Valuable 
lnforrnatlon may be obtained wi th  a s  few a s  f l v e  l n f a n t s  i n  a  s tudy i n  an institution. 
I d e a l l y ,  a  c l o s e l y  matchad con t ro l  group shouia a l s o  be s tud led  

I n  i n f a n t s ,  weights  should be measured every day, l n  o l d e r  ch i ld ren  a t  l e a s t  every one 
t o  two weeks The test p r o t e l n  should be t h e  s o l e  source of p ro t e in  i n  t h e  d i e t  and t h e  
l a t t e r  should supply adequate i n t a k e  of c a l o r i e s ,  of vi tamins and of mlnerals  The t o t a l  
p r o t e l n  i n t a k e  should a t  l e a s t  conform t o  t h e  recommended In t akes  of FAO/WHO The c o n t r o l  

For d e t a i l s  s ee  PAC Guldel lne No. 7 Guideline f o r  human t e s t l n g  of supplementary 
food mlxtures. 

FAO/WHO (1971) Report of an ad hoc j o i n t  FAO/&WO Expert Committee, Requlrernents of 
energy and proteins, Wld Hlth Org. techn.  Rep.-. ( In  press) .  



oup should r ece ive  mllk o r  egg as t h e  source of p ro t e ln  wlth comparable l e v e l s  of p r o t e l n  
id c a l o r l e s .  

Nltrogen balance medsuremenrs They can be c a r r ~ c d  out  only i f  f a c l l l t i e s  f o r  prepard- 
on and welghlng of d l e t s ,  p rec l se  c o n t ~ o l  of food ~ n t a k e ,  complete collection of u r l n e  and 
ieces, execution of b iochem~cal  ana lyses ,  minimiz~ng of rross-infections, c l o s e  and 
*ntlnuous supervls lon  of t h e  s u b j e c t s ,  e t c , ,  a r e  a v a i l a b l e  For t h l s  test, ch l ld ren  s i x  
> 36 months, f u l l y  recovered from malnutrition, a r e  coqvenxent sub jec t s ,  but t h i s  does not  
, d u d e  chxldren ou t s lde  tlns age range I t  is e x t ~ e m e l y  Important t h a t  t h e  Subjects  have 
> ~ n f e c t i o n ,  a s  even mlld infections lnduce a  s t r e s s  response whlch inc reases  u r lna ry  
. t rogen l o s s .  A s  f o r  c o n t r o l ,  t h e  bes t  plan is  t o  use each Subject  a s  h l s  own c o n t r o l ,  
. t  h  consecutive t e s t s  on con t ro l  and expel m e n t a l  d l e t s  

The c a l o r l e s  supplled must oe  equal  In  a l l  balance per iods  and water ,  vl tamlns and 
~ n e l a l s  should be fed  In hdequate and cons tant  amounts I t  is  recommended t h a t  t h e  p r o t e l n  
htalcc does not  exceed 100 mgh (slightly l e s s  than 2 g  p ro t e ln )  per  kg per  day. If t h e  
l ~ n x c a l  condition of t h e  c h l l d  j u s t l f l e s  feedlng a  lower q ~ a n t l t y  ( e  g. 1 5 g pro te in  per  kg 
:r day) ,  difference i n  p r o t e ~ n  value w ~ l l  appear more ~ l e a r l y .  

Before each balance an adaptation p e r ~ o d  15  necessary whenevcr t h e  l e v e l  of n l t roben o r  
5 source 01 pro te ln  1s changed. A three-day perlod 1s geneya?ly s u f f l c l e n i  In  ~ n f a n t s ,  
vc d a j s  o r  more may he needed In  o lde r  ch l ldren .  Collections of ur lneand f aeces  should be 
~ t a i n e d  f o r  a  mlnlmum of s l x  days (e  g two throe-day and t h r e e  two-day periods) In  boys, 
p a r a t e  c o l l e c t i o n  of u r l n e  and f aeces  makes ~t poss lb l e  t o  measure apparent d l g e s t l b l l i t y  

x e l l  a s  apparent biological value. Generally ~ t  is  not  necessary t o  measure the  basal  
"endogenous" ur lnary  and f s e c a l  riltrogen l o s s  t o  determine t r u e  digestibility and b lo loglca l  

l u e s ,  f o r  practical purposes, t h e  f l g u l e s  a v a i l a b l e  In t h e  l l t c i a t u r e  a r e  accura te  encugh. 

> o r  c l l n l c a l  a s  f o r  p r e c l l n l c a l  t e s t l a g ,  t h e  extensiveness of t h e  tests will depend on 
le na tu re ,  o r l g l n  and proLesslng of t h e  lng red len t s  of t h e  mlxture s tudled .  Products  made 
' well-known s t a p l e s  and plocessed 111 conventional wajs may need no more than acceptability 

~d  to l e rance  t o s t l n g  wh l l s t  unconventional and new products  may have t o  go through a l l  t h e  
~ s t s  described here \'thatever may be t h e  case ,  when p r e c l l n l c a l  and c l l n x c a l  t e s t i n g  w l l l  
ive given s a t i s f a c t o r y  r e s u l t s  w e  s h a l l  know t h a t  t h e  product considered can be used a s  a  
banlng food The next  s t e p  w ~ l l  be t o  ca r ry  out  marketing t r l a l s  and these  w l l l  be 
:scrzbed elsewhcre 


