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ABSTRACT 
Soy-based  fo rmu la s  and  mea t -based  fo rmu la s  are 

used as successful  r e p l a c e m e n t s  for  mi lk  in the  
n u t r i t i o n a l  m a n a g e m e n t  o f  i n fan t s  who  are, or  are 
suspec ted  to  be allergic to  milk.  Used m o s t  widely  are 
soy-based fo rmu la s  wh ich  e l imina te  the  s y m p t o m s  
and  ensure  n o r m a l  g r o w t h  and  well be ing  of  the  
in fan t .  Soy-based fo rmu la s  are made  in b o t h  pow-  
dered  and  l iquid  fo rms ,  and  the  t r e n d  dur ing  the  past  
decade  has  been  to use a soy p ro t e in  isolate  to  reduce  
or e l imina te  the  presence  of  c a r b o h y d r a t e s  wh ich  
cause f la tu lence  and  a b n o r m a l  s tool ing.  Details  o f  the  
nu t r i t i ona l  c o m p o s i t i o n  of soy-based i n f a n t  fo rmulas  
are discussed t o g e t h e r  wi th  the  se lec t ion  and  proces-  
sing of p ro t e in  in o rde r  to  min imize  the  presence  of  
a n t i n u t r i t i o n a l  factors .  

INFANT FORMULAS AND THE USE OF 
VEGETABLE PROTEIN 

Because of  the  wide var ie ty  of  associa ted s y m p t o m s  and  
the  lack of  a s imple  means  for es tab l i sh ing  diagnosis  or  
i m m u n o l o g i c  pa thogenis i s ,  allergy to cow's  mi lk  in i n fan t s  
and  ch i ld ren  c o n t i n u e s  to  be a pe rp lex ing  p r o b l e m  for the  
phys ic ian .  P e r p e t u a t i o n  of  the  allergic s y n d r o m e s  can lead 
to general  fai lure to  thr ive ,  slow or  even re t a rded  g r o w t h  
and  o t h e r  hea l th  p rob lems .  C o n s e q u e n t l y ,  i m p l e m e n t a t i o n  
of  a d ie ta ry  m a n a g e m e n t  p rog ram t h a t  ensures  b o t h  ade- 
qua t e  n u t r i t i o n  and the  e l im ina t i on  of  s y m p t o m s  b e c o m e s  

TABLE 1 

Symptoms and Signs of Cow Milk Allergy 

Vascular 

Shock 

l)ermatologic 

aEczema 
Urticaria 
Hives 
Angioneurotic Edema 
Perianal Dermatitis 

Gastrointestinal 

aDiarrhea 
aVomiting 
aColic 
aAbdomical pain 
Malabsorption 
Enteropathy 
Constipation 
Stomach spasms 

Respiratory 

aRhinitis 
aBronchitis 
aAsthma 
aSneezing 
aCoughing 
aChronic nasal discharge 
Rattly respiration 
Excessive mucus in throat 
Recurrent croup 

Central Nervous 
(Behavioral) 

Refuses milk 
Excessive crying 
Excessive sweating 
Headache 
Hyperirritability 
Hyperkinesis 
Listlessness 

Constitutional 

Failure to thrive 
Retarded growth 
Malnutrition 

aMost common indicators. 

an i m p o r t a n t  conce rn .  
Inc idence  of  al lergy to  cow's  mi lk  has  b e e n  e s t ima ted  to 

be f rom 0.3% (1)  to  7% (2)  in general  i n f a n t  and  ch i ldren  
groups  and  f rom 14% (3) to  30% (4)  in " s u s p e c t e d  a lergic"  
i n fan t s  and  ch i ldren .  And ,  in general ,  cow's  mi lk  has  been  
des ignated  t h e  food  al lergen m o s t  c o m m o n l y  af fec t ing  
ch i ld ren  (5).  

Some of  the  s y m p t o m s  and signs of  cow mi lk  allergy are 
shown  in Table  I. The wide range of  d e t e r m i n e d  inc idence  
is a t t r i b u t e d  to d i f fe rences  in d iagnos t ic  cri teria,  t he  groups  
s tud ied ,  and  the  s ta t is t ica l  m e t h o d o l o g y  emp loyed .  Vari-  
ances  n o t w i t h s t a n d i n g ,  the  figures are cons ide red  suf f ic ien t  
to  show t h a t  allergy to cow's  mi lk  is a very real p rob l em in 
clinical med ic ine  (6 ,7) .  

Soy-based fo rmulas  and  mea t -based  fo rmulas  are used as 
successful  r e p l a c e m e n t s  for  mi lk  in the  n u t r i t i o n a l  manage-  
m e n t  of  i n fan t s  w h o  are allergic to  milk or are suspec ted  of  
mi lk  allergy. Used mos t  widely are soy-based formulas  
wh ich  e l imina te  the  s y m p t o m s  and ensure  n o r m a l  g rowth  
and well be ing  of  the  infan t .  

Soy-based fo rmulas  are suppl ied  in b o t h  p o w d e r e d  and  
l iquid fo rms  and  Table  II shows  m a n y  of  the  fo rmulas  
commerc ia l ly  available in the  wor ld  today .  The  p r o d u c t s  
can be o b t a i n e d  in p o w d e r  form which  requi re  recons t i tu -  
t ion  w i t h  wate r  and  in t w o  fluid forms,  i.e., a ready- to- feed  
form and  a c o n c e n t r a t e d  l iquid fo rm,  the  l a t t e r  usually 
requi r ing  d i lu t ion  wi th  an equal  vo lume  of  wa te r  pr ior  to  
feeding.  

F o r  some  ch i ld ren  the  fo rmu l a  is the  sole source 
of n u t r i t i o n  for  m a n y  days  and pe rhaps  several 
m o n t h s  of  the i r  lives. It  is, t he re fo re ,  impera t ive  t ha t  the  
fo rmula  supply  adequa t e  and  ba l anced  n u t r i t i o n ,  t h a t  it be 
microb io log ica l ly  safe, and  t h a t  it be free f rom toxic  or 
a n t i n u t r i t i o n a l  factors .  

Several g o v e r n m e n t s  have s t anda rds  for  i n f a n t  formulas ,  
while  the  s t anda rds  of  the  Codex  C o m m i t t e e  on  Foods  for  
Special Die ta ry  Use (8)  are general ly  used for  those  coun-  

TABLE II 

Soy-based Infant Formulas 

Product 
Name form a Manufacturer 

Bun Lact P 
Espelin P 
Isomil R,C,P 
Lactopriv P 
Mull-Soy C 
Multilac P 
Neo-Mull-Soy R ,C 
Nursoy R,C 
Nutri-Soja C,P 
Prosobee R,C 
Sobee P 
Soja Semp C 
Soyalac R ,C ,P 
i-Soyalac C 
Vegebaby R 

Wakado Pharmaceuticals, Japan 
Med-Nim (Pty) Ltd., South Africa 
Abbott  Laboratories (Ross), USA 
Topfer, West Germany 
Syntex Laboratories, USA 
Carlo Erbe S.p.A., Italy 
Syntex Laboratories, USA 
Wyeth Laboratories, USA 
N.V. Nutricia, The Netherlands 
Mead Johnson, USA 
Mead Johnson, USA 
Semper, Sweden 
Loma Linda Foods, USA 
Loma Linda Foods, USA 
Laboratoire Sopharga, France 

aWhere P = powder, R = ready to feed, and C = concentrated 
liquid. 
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TABLE IlI 

Approximate Analysis of a Typical 
Soy Protein Infant Formula a 

Approximate analysis 
(wt./liter) Vitamins per liter: 

Protein . . . . . .  20.0 g 
Fat . . . . . . . .  36.0 g 
Carbohydrate . . 68.0 g 
Minerals . . . . . .  3.8 g 

Calcium . . . . . .  0.70 g 
Phosphorus . . . .  0.50 g 
Sodium . . . . . .  0.30 g 
Potassium . . . . .  0.71 g 
Chloride . . . . .  0.53 g 
Magnesium . . . 50 mg 
Iron b . . . . . .  12 mg 
Zinc . . . . . . . .  5.0 mg 
Copper . . . . . .  0.50 mg 
Maganese . . . . .  0.20 mg 
Iodine . . . . . . .  0.15 mg 

Water . . . . . . .  901.6 g 
Calories per fl. oz. 20 
Calories per 100 ml. 68 

Vitamin A . . . . . . .  2500 I.U. 
Vitamin D . . . . . . . .  400 I.U. 
Vitamin E . . . . . . . .  15 I.U. 
Vitamin C . . . . . . . . .  55 mg 
Vitamin B 1 . . . . . . .  0.04 mg 

Vitamin B 2 . . . . . . .  0.60 mg 

Vitamin B 6 . . . . . . .  0.40 mg 

Niacin (mg. equiv.) . . . 9.0 rng 

Folic acid . . . . . . . .  0.10 mg 

Vitamin B12 . . . . . . . .  3.0 meg 
Pantothenic acid . . . . .  5.0 mg 
Biotin . . . . . . . . . . . .  0.15 mg 
Vitamin K 1 . . . . . . . .  0.15 mg 

aIsomil, Ross Laboratories, U.S.A. 
bThe addit ion  o f  iron to this formula conforms to the recom- 

mendation of the Committee on Nutr i t ion  o f  the American 
Academy of Pediatrics. 

tries lacking the i r  own specific regtilations. In the  Uni t ed  
States,  the s tandards  of  the  F o o d  and Drug Admin i s t r a t i o n  
(9) mus t  be adhered  to.  The la t t e r  are based on various 
r e c o m m e n d a t i o n s  of  the C o m m i t t e e  on Nut r i t ion  of  the  
Amer ican  A c a d e m y  of  Pediatr ics  (10).  The m o d e r n  in fan t  
formula,  t he re fo re ,  m e e t s  the  r equ i r emen t s  of  the  growing 
child no t  only  for p ro te in ,  fat and ca rbohydra t e ,  bu t  for  
many  vi tamins  and minerals  as well. Table III shows  the  
app rox ima te  analysis o f  a typical  soy p ro t e in  infant  for-  
mula available in the Uni t ed  States.  The values s h o w n  are 
for  a 20 Kcal/fl .  oz. formula ,  which  is the  s t rength  mos t  
c o m m o n l y  used in the U.S. for  the  full t e rm infant .  Since a 
ref ined soy p ro te in  isolate is used in this formula ,  m a n y  
minerals,  in addi t ion  to vi tamins,  mus t  be added  dur ing 
manufac tu re  to  ensure  tha t  the  fo rmula  cons is ten t ly  
conta ins  the compos i t i on  shown  in Table III. 

All c o m m o n  vegetable p ro te ins  are def ic ient  in one  or 
more  of  the  amino  acids essential  to  man.  Soy p ro te ins  are 
def ic ient  in me th ion ine .  In fan t  fo rmula  regula t ions  require  
that  nu t r i t iona l  adequacy  be d e m o n s t r a t e d ,  and usually this  
takes the fo rm of  exceeding  a specif ic  p ro te in  e f f ic iency  
ra t ion  (PER) value. The Codex  and Canadian  s tandards  are 
such tha t  the PER value mus t  be at least  85% of  casein, 
while in the  USA the  F D A  s tandard  is 70% of  casein. 
L-Methionine  is t he re fo re  inc luded  in soy-based in fan t  
formulas  to m e e t  the PER requ i remen t .  Table IV shows a 
compar i son  of  the  essential  amino  acid r e q u i r m e n t  for  the  
h u m a n  infant  (11) and levels found  in a typical  fo rmula  
conta in ing  soy p ro t e in  and m e t h i o n i n e .  Levels o f  essent ial  
amino  acids in the formula  exceed  es t imated  r equ i remen t s .  

A cons idera t ion  of  o the r  vegetable  p ro t e ins  for  in fan t  
feeding must ,  the re fo re ,  include an assessment  o f  the  
required for t i f ica t ion  wi th  essential  amino  acids to  m e e t  the  
r equ i remen t s  of  the  infant  and d e m o n s t r a t i o n  of  nu t r i t iona l  
adequacy  in the  PER assay. 

Extensive  clinical tes t ing of  a new in fan t  fo rmula  is very 
desirable,  and all reputable  compan ies  have the i r  p r o d u c t s  
t e s t ed  in animals and t h e n  extens ive ly  in h u m a n s  u n d e r  
str ict  supervision before  the  p r o d u c t  is ma rke t ed .  

In fan t  fo rmulas  conta in ing  soy p ro t e in  have been  
commerc ia l ly  available for  a lmost  50 years.  The first 
formulas  con ta ined  full-fat soy f lours  and,  as a conse-  
quence ,  were dark in color  and had a beany  flavor. The 
presence  of  soluble ca rbohydra t e s  f rom the  soybean  were 
the cause of  f latus in the in fan t  and also y ie lded  foul  
smelling stools.  

TABLE IV 

Essential Amino Acid Requirement 
of the Infant and Analysis of a 

Typical Soy Protein Infant Formula 

Estimated amino Levels in 
acid requirement infant formula a 

Amino acid mg]lO0 Kcal mg]100 Kcal 

Histidine 26 73 
Isoleucine 66 132 
Leucine 132 235 
Lysine 101 173 
Methionine 24 59 
Phenylanine 57 154 
Threonine 59 106 
Tryptophan 16 31 
Valine 83 135 
Cystine 23 2 8 

alsomil, Ross Laboratories, USA. 

With the  d e v e l o p m e n t  o f  m o r e  re f ined  soy p ro te ins ,  i.e., 
soy p ro te in  isolates,  the  m a n u f a c t u r e  of  t o d a y ' s  h igh 
qual i ty  soy in fan t  fo rmula  is possible .  T o d ay ' s  fo rmulas  are 
a lmost  whi te  or milk-l ike in color,  are fairly b land  tas t ing,  
and yield normal  stools .  Apar t  f rom nu t r i t i ona l  conce rns  
discussed earlier, commerc ia l  soy p ro te ins  for  use in i n fan t  
formulas  should  sat isfy several o t h e r  r equ i r emen t s .  The 
p ro t e in  c o n t e n t  should  p re fe rab ly  be grea ter  t han  90% o f  
the  dry weight .  In this way the  ash value is kep t  low,  and  it 
facil i tates the add i t ion  o f  minera ls  to  the  fo rmula  so tha t  
nu t r i t iona l  r e q u i r e m e n t s  can be me t  while no t  a l lowing any 
mineral  to reach ha rmfu l  or t ox i c  levels. The soluble 
c a r b o h y d r a t e  c o n t e n t  f rom the  soybean  should be low to  
p reven t  subsequen t  abnorma l  flatus and s tool  cond i t i on .  
The viscosi ty of  an aqueous  so lu t ion  of  the soy p ro t e in  
should  be low so as to  decrease the  hea t  r e q u i r e m e n t s  fo r  
s ter i l izat ion of  the fo rmula  and thus  min imize  nu t r i t i ona l  
losses during ho t  fluid process ing  and s ter i l iza t ion.  Soy 
p ro te in  should remain  in so lu t ion  during process ing  and 
s ter i l izat ion.  The p ro t e in  should  be whi te  or very l ight t an  
in color  and be b land tast ing to pe rmi t  m a n u f a c t u r e  o f  a 
fo rmula  tha t  is as close to  milk in aes the t ic  p rope r t i e s  as 
possible .  

Clearly the t e chno logy  tha t  y ie lded  the  high qual i ty  soy 
pro te in  isolate of  t o d a y  enab led  the  i n fan t  fo rmula  i ndus t ry  
to make  great i m p r o v e m e n t s  over the  formulas  m a d e  f rom 
soy flours.  

A l t h o u g h  the  details  o f  m a n u f a c t u r e  of  i n fan t  fo rmulas  
is p ropr ie ta ry  i n f o r m a t i o n ,  it is p robab ly  t rue  to  say t h a t  
m o s t  formulas  are made  by first  p repar ing  the  aqueous  
p o r t i o n  conta in ing  p ro t e i n  source,  c a r b o h y d r a t e  and 
minerals ,  and a separate  fat  p o r t i o n ,  usually con ta in ing  an 
emulsif ier .  These two  p o r t i o n s  are t hen  mixed ,  h o m o -  
genized,  ana lyzed ,  and f o r m u l a t i o n  a d j u s t m e n t s  are m a d e  if 
necessary.  Ingred ien ts  which  are m o s t  hea t  and o x y g e n  
sensitive (e.g.,  v i tamin  C and the  B v i tamins)  are t h e n  added  
t o g e t h e r  wi th  the  requi red  a m o u n t  o f  wa te r  to  s tandard ize  
t he  formula .  The  p r o d u c t  is t hen  e i t h e r  hea t  t r ea ted  and  
spray dr ied to  yield a p o w d e r ,  or fi l led in to  glass or me ta l  
conta iners  and steri l ized to  yield r eady- to - feed  or  concen-  
t ra ted  l iquid p roduc t s .  The f in ished p r o d u c t s  are t h e n  
subjec ted  to chemical  and microbio logica l  analyses and 
mus t  sat isfy the m a n u f a c t u r e r ' s  p r o d u c t  spec i f i ca t ions  fo r  
release. 

A l t h o u g h  this paper  is addressed  to  t he  use of  vegetable  
p ro te ins  in in fan t  fo rmulas ,  some m e n t i o n  should  be m a d e  
of  the  ca rbohydra t e s  used.  Milk-based fo rmulas  con ta in  
lactose as the c a r b o h y d r a t e  source.  In a soy p ro t e in  i n fan t  
formula ,  the  source of  c a r b o h y d r a t e  is usually sucrose ,  corn  
syrup ( h y d r o l y z e d  corn  s tarch) ,  or  a mix tu re  o f  sucrose and  
corn syrup.  There fo re ,  n o t  only  are soy p ro t e in  fo rmulas  
r e c o m m e n d e d  for  in fan t s  w h o  are allergic to  mi lk  p r o t e i n ,  
bu t  t hey  are appropr i a t e  for  feeding  in fan t s  w h o  exh ib i t  
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TABLE V 

Vegetable Protein and Potential 
Contaminants Considered to be Undesirable 

in Infant Formulas 

Protein source Potential contaminant 

Cottonseed Gossypol 
Cereal grains Gluten 
Peanut Aflatoxin 
Rapeseed Erucic acid 

lac tose  i n t o l e r a n c e  or have  lactase def ic iency .  
Of  c o n s t a n t  c o n c e r n  to t he  i n f a n t  f o r m u l a  m a n u f a c t u r e r  

is t he  poss ib i l i ty  t h a t  tox ic  or a n t i n u t r i t i o n a l  fac to rs  migh t  
e n t e r  the  fo rmula .  Such  undes i rab le  agents  m i g h t  n o t  on ly  
c o m e  wi th  the  p ro t e in ,  b u t  migh t  also come  f rom o t h e r  
i ng red ien t s  or the  process  water .  T he  m a n u f a c t u r e r  the re -  
fore mus t  subjec t  all i ng red ien t s  to  s t r i ngen t  analyses  before  
a c c e p t a n c e  for  use in the  fo rmula .  

The  ingred ien t s  mus t  sat isfy the  spec i f i ca t ions  set for  
such i t ems  as heavy meta ls ,  pes t ic ides  and  herb ic ides ,  as 
well as mic rob io log ica l  spec i f i ca t ions  which  usual ly  inc lude  
to ta l  s t anda rd  plate  c o u n t ,  ae rob ic  and  ane rob i c  t h e r m o -  
phi le  c o n t e n t ,  yeas ts  and  mo lds  and  pa thogens .  

Soy p r o t e i n  con t a in s  fac to rs  which  are of  c o n c e r n  to the  
fo rmula  m a n u f a c t u r e r ;  for  example ,  t ryps in  inh ib i to r .  If the  
fo rmula  is made  f rom soy p ro t e in  isolate ,  t he  i n h i b i t o r  
c o n t e n t  of  the  fo rmu l a  will be low,  and  analysis  has s h o w n  
tha t  over  90% of  the  or iginal  t ryps in  i n h i b i t o r  is d e s t r o y e d  
dur ing  the  aqueous  hea t  p rocess ing  o f  the  fo rmula .  Fu r the r -  
more ,  w h e n  a soy p ro t e in  fo rmula  was i n c o r p o r a t e d  in a ra t  
diet ,  no  inc idence  of  panc rea t i c  h y p e r t r o p h y  or  hyperp las i a  
was observed  h is to logica l ly ,  and  weight  gain was equ iva len t  
to  ra ts  on  a diet  c o n t a i n i n g  casein as the  source  o f  p ro t e in  
(12) .  

Soy p ro t e in  isolates  c o n t a i n  ca. 20  rag. of  p h y t i c  acid/g,  
and  t he r e fo re  the  e f fec t  of  th is  p h y t i c  acid on  minera l  
avai labi l i ty  f rom the  fo rmula  mus t  be d e t e r m i n e d  and  
s h o w n  to be a d e q u a t e  for  the  in fan t .  A p p r o x i m a t e l y  90% 
of  the  p h y t i c  acid of  one  such  soy p r o t e i n  was r e m o v e d  by 
u l t r a f i l t r a t ion .  Three  fo rmulas ,  each  c o n t a i n i n g  a d i f f e ren t  
ca lc ium and  p h o s p h o r u s  level bu t  wi th  similar  c a l c ium/  
p h o s p h o r u s  ra t ios  and  s imilar  z inc,  i ron ,  coppe r  and  magne-  
s ium levels,  were p r epa red  f rom the  p h y t a t e - r e d u c e d  soy 
p ro t e in  isolate  and  th ree  fo rmu la s  f rom p h y t a t e  c o n t a i n i n g  
isolate.  Weanl ing  male  rats ,  t en  pe r  diet  g roup ,  received 
these  fo rmu la s  as t he i r  sole source  of  d ie t  for  four  weeks.  
The  p r o t e i n  and  calorie  eff ic iencies ,  b o n e  and  carcass ash, 

ca lc ium,  p h o s p h o r u s  and  z inc  of  ra ts  receiving the  p h y t a t e -  
c o n t a i n i n g  fo rmu la s  were n o t  s igni f icant ly  d i f f e ren t  f rom 
the  ra ts  receiving c o r r e s p o n d i n g  p h y t a t e - r e d u c e d  formulas .  
The  resul t s  suggest  t h a t ,  regardless  of  the  ca lc ium and  

p h o s p h o r u s  levels of  the  fo rmulas ,  p h y t a t e  does  n o t  in ter -  
fere wi th  ca lc ium,  p h o s p h o r u s  and  z inc  u t i l i za t ion  f rom a 
soy f o r m u l a  for  the  rat  (13) .  

The relat ive z inc  avai labi l i ty  in h u m a n  milk ,  i n f a n t  
fo rmulas  and  cow ' s  mi lk  was r ecen t ly  s tud ied  in the  ra t ,  
and  the  a u t h o r s  c o n c l u d e d  t h a t  a soy p ro t e in  f o r m u l a  such 
as t h a t  s h o w n  in Table  III cou ld  be  e x p e c t e d  to  p rov ide  
adequa t e  q u a n t i t i e s  of  z inc  for  i n f an t s  (14) .  

The  soybean  is also k n o w n  to  con t a in  hemagg lu t in ins ,  
c o m p o u n d s  t h a t  have  t he  abi l i ty  to  agg lu t ina te  red b l o o d  
cells. In a r e c e n t  s t udy  it  was s h o w n  t h a t  soy flakes have 
measu rab le  h e m a g g l u t i n a t i n g  ac t iv i ty ,  bu t  t h a t  soy p r o t e i n  
isolates have very  l i t t le  or  n o  act ivi ty  and  t h a t  i n f a n t  
fo rmulas  p r epa red  f r o m  soy p ro t e in  isola tes  e xh ib i t  n o  
act ivi ty  (15) .  

In cons ide ra t ion  of  vegetable  p ro t e in s  for  use in i n f a n t  
formulas ,  we m u s t  be e x t r e m e l y  c o n c e r n e d  a b o u t  p o t e n t i a l  
ha rmfu l  e f fec ts  to  the  chi ld resu l t ing  f rom the  inges t ion  of  
undes i rab le  mater ia ls .  F o r  example ,  Table  V shows some 
c o m p o u n d s  t h a t  migh t  be p resen t ,  even in t race  quan t i t i e s ,  
in c o m m e r c i a l  vegetable  p ro t e in  p r e p a r a t i o n s  t h a t  would  be 
of conce rn  to  the  i n fan t  fo rmula  m a n u f a c t u r e r  and to the  
pedia t r ic ian .  

I have t r ied  in a very concise  way to call a t t e n t i o n  to the  
great detai l  and t h o r o u g h n e s s  wi th  which  a source  of  
p ro te in  for  p o t e n t i a l  use in an in fan t  f o rmu la  mus t  be 
examined .  The  i n f a n t  fo rmula  m a n u f a c t u r e r  mus t  obv ious ly  
prepare  fo rmulas  t ha t  c o m p l y  wi th  regula t ions ,  bu t  over  
and  above  tha t ,  these  fo rmulas  by ana ly t ica l  and  clinical  
tes t ing  mus t  assure an adequa t e  supply  of  ba lanced  nu t r i -  
t ion  to  the  growing child while s imu l t aneous ly  no t  expos ing  
the  child to  po t en t i a l l y  h a r m f u l  subs tances .  
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