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Pantothenic Acid: Its Role in Infant Feeding
By
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M unicipal C h ild ren ’s H o sp ita l, Szeged; I n s t i tu te  o f  N u tr i tio n , B u d a p e s t 

(R eceived A pril 19, 1967)

Recent investigations have proved 
that pantothenic acid, a member of 
the vitamin В complex, has an unex
pectedly high paediatric significance 
[23 to 27, 29 to 31]. Its recently 
discovered pharmacological effects are 
likewise important [5, 7, 8, 30, 32]. 
The human organism cannot dispense 
with pantothenic acid since this con
stitutes about 90% of the substance 
of coenzyme-A.

The supply of pantothenic acid is 
partly endogenous (biosynthesis by 
intestinal bacteria) and partly exogen
ous (food). The amount of biosynthet
ic pantothenic acid is unknown [9, 
21], nor do we know how much 
thereof is absorbed [18] and how much 
is utilized for the metabolism of the 
microorganism themselves. Estima
tion of the amount of endogenous 
pantothenic acid is made still more 
difficult by changes of the intestinal 
flora in infancy and childhood. Bio
synthesis by the Lactobacillus flora 
of breast-fed infants is still a contro
versial problem [19, 21]. It is in any 
case certain that the amount of 
excreted pantothenic acid always 
exceeds its uptake and that the excess 
is endogenous.

Foodstuffs are the exogenous sour
ces of pantothenic acid [25]. Recent 
tables of food preparations contain 
sufficient information about the 
pantothenic acid contents of infant 
foods [11, 27]. Mother milk, for in
stance, contains 0.25 ( +  0.01) mg/100 
g; cow milk, 0.39 ( +  01) mg/100 g. 
Powdered milk [4, 11, 16] and food 
preparations [4, 13, 14, 16, 20] greatly 
vary in pantothenic acid content, but 
in single preparations this is fairly 
stable [2], especially in deep-frozen 
foods [3, 17]. Industrial manipula
tion and culinary preparation (boiling) 
cause a considerable loss of panto
thenic acid.

In view of the ignorance concerning 
the amount of endogenous pantothen
ic acid and the wide scattering of 
data in its intake, a study has been 
made of the pantothenic acid con
tent of some infant foods in order to 
gain insight into the pantothenic acid 
supply of healthy, well-fed infants and 
to make certain conclusions in this 
connection.

M a t e r ia l  a n d  M e t h o d

T he food  p rep a ra tio n s  exam ined  w ere 
A d ap ta , P re d a p ta , O riza, L ac to riz an  and
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M alt iro n .*  T he p a n to th en ic  ac id  c o n te n ts  
o f  th e  b a s ic  substances, th e  fin ish ed  p ro d 
u c t, a n d  th a t  o f  th e  d isso lved  m a te ria l 
r e a d y  fo r  consum ption  w as  d e te rm in e d  
s e p a ra te ly .  E ach  ex am in a tio n  w as  m ad e  
in  t r ip l ic a te .  T he to ta l n u m b e r o f  e x a m in a 
tio n s  ex ceed ed  200.

A  m o d ified  form  o f  A t k in ’s m icro 
b io lo g ica l m e th o d  w as u sed , w ith  Saccha
romyces carlsbergensis =  ATCCo : 80 [1]. 
D e ta ils  o f  th e  procedure  h a v e  b een  d e 
sc r ib e d  p rev io u sly  [33].

R e s u l t s

be seen from Table II that — except 
for Lactorizan — the two values were 
in agreement within the permissible 
limits of error ( +  20%).

Table III shows the pantothenic acid 
contents of the food products in a 
dissolved condition, ready for con
sumption, and affords, at the same 
time, information on losses due to 
culinary management.

D is c u s s io n

First, the pantothenic acid contents 
of the basic substances of the examin
ed preparations were compared with 
that of the finished products. It is 
evident from Table I that the two 
values were in agreement.

Table 1

Food
preparation

Amount of 
pantothenic acid 
(,ug per 100 g)

Difference, 
per centValue based 

on the 
contents 

of the basic 
substances

Actual
value

A dapta 1475 1304 — 11.5
P redapta 1797 1483 — 17.4
Oriza 95 94 — 1.0

Lactorizan. 369 584 — 3.8
Maltiron 1012 904 — 10.6

The next step was to compare the 
pantothenic acid contents estimated 
by us earlier [25] with that determined 
by the microbiological method. It can

* A ll th e se  p roduc ts  a re  m a n u fa c tu re d  
b y  th e  U n ited  P h a rm a c e u tic a l W orks , 
B u d a p e s t ,  and  we are  in d e b te d  to  th e ir  
M ed ica l D e p a rtm e n t fo r su p p lie s  o f  th e  
p re p a ra tio n s .

The reliability of the employed 
method was borne out by the fact 
that the sum of the pantothenic acid 
contents of the components agreed 
with the amount of pantothenic acid 
found in the marketed products. This 
seemed to justify some conclusions.

The pantothenic acid values deter
mined 4 years earlier failed to agree 
with the microbiologically determined 
amount in a single case only, namely 
in respect of Lactorizan which contain
ed considerably less than the expect
ed amount of pantothenic acid. This 
deficit was due to that the powdered 
milk used for the preparation of this 
infant food was poorer in pantothenic 
acid than the other powdered milks.

Comparison with foreign products 
was based on literary data [13, 15, 20]. 
Comparisons of this kind were instruc
tive, for — except Oriza — all prod
ucts listed in Table IV are powdered 
milk preparations with a caloric value 
of about 70. It is evident from the 
list (in which the names of foreign 
products are italicized) that only 
Adapta and Predapta (Hungary), 
Ki -Na(GDR) andNutramigen (USA)
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Table II

Pantothenic acid content 
Oug per 100 g) Difference of 

microbiological 
from estimated 

value 
per cent

Food
preparation Characteristics Composition Estimated

value
1962

Value
determined

microbiologically
(1967)

Adapta Moderately acid powder
ed milk of artificial 
buttermilk character

65% powdered milk containing 16.7% of fat; 30% 
degraded starch; 5% saccharose; 0.15% betaine 
hydrochloride; 0.0025% vitamin B,; 0.0025% vita
min B2; 0.1% vitamin C 1600 1304 — 19

Predapta Powdered skimmed milk 
of artificial buttermilk 
character for pre
matures

70% powdered skimmed milk; 27% degraded starch; 
3% saccharose; 0.14% betaine hydrochloride; 
0.0025% vitamin Bt; 0.0025% vitamin B2; 0.05% 
vitamin C 1800 1483 — 18

Oriza Dried rice pap enriched 
with carbohydrate, for 
milk formula

50% rice pap; 50% maize starch; 0.005% vitamin Bt ; 
0.005% vitamin B2 80 94 — 17

Lactorizan Powdered full milk en
riched with rice pap 
and saccharose, for 
prolonged feeding

50% powdered milk containing 26% fat; 36% de
graded starch; 14% Oriza; 0.0025% vitamin Bt; 
0.0025% vitamin B2; 0.1% vitamin C 1310 584 —44

Maltiron Powdered full milk 40% powdered skimmed milk, containing 11.2% fat; 
25% Oriza; 35% degraded starch 980 904 —15
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T a b l e  I I I

Food
preparation

Pantothenic-acid
content

(jjg  per 100 ml)

A dapta . . . 
P redapta . 
Oriza . . . 
Lactorizan 
M altiron . .

222

297
5

100

90

contained the same amount of panto
thenic acid as does mother or cow’s 
milk.

Relying on literary data [10, 22] it 
was stated [25] that the daily panto
thenic acid requirement of infants is 
1.7 to 4.7 mg. It was furthermore 
demonstrated that even the qualita
tively and calorically best current 
infant foods fail to satisfy the minimal 
requirement before the age of 6 months 
(Table У). These earlier findings have 
now been confirmed by microbiologi
cal assay so that it is irrefutably evi
dent that, with the usual diets, babies 
under six months (including prema
tures and neonates) do not receive the 
required quantity of pantothenic acid. 
Although newborn babies are able to 
make up the deficit from their congen
ital depot, it is not known how long 
such reserves can last. The quantity 
of endogenous pantothenic acid at 
that age is limited on account of the 
variability of the intestinal flora, 
biosynthesis by Lactobacilli being 
questionable, and, in bottle-fed in
fants, owing to the alkalinity of the 
intestines. Besides, part of the exog
enous pantothenic acid is consumed 
by the microorganisms themselves. 
Dietary errors, malabsorption, ail

ments, surgical interventions, dehy
dration, enteric infections, treatment 
with broad-spectrum antibiotics, var
ious dysbacterioses, etc., decrease the 
pantothenic acid supply. Their im
portance is obvious and has been 
stressed by several authors [6, 12]. 
We, too, have observed significantly 
low blood pantothenic acid levels and 
sometimes a negative pantothenic 
acid balance in diseased babies [26, 
28].

T a b l e  IV

Food preparation
Pantothenic acid 
content {ng per 

100 ml)

5
90
90

L a c to r iz a n ............................ 100
2/3 condensed m i lk ........... 130
A dap ta  ................................. 222
K i — Na  .............................. 240
Predap ta  .............................. 297
Nutramigen .......................... 320

M o th e r’s m ilk , 250 ±  10 y g  p e r
100 m l

C ow ’s m ilk , 390 ±  100 y g  p e r
100 m l

T a b l e  V

Age
Pantothenic 
acid daily 

requirement

Pantothenic, 
acid ingested 
daily amoimt

Uptake in 
per cent of 
requirement

Prem atures 1.7 0.8 44

N eonates 1.8 1 —1.1 58

3—4 m. 2.7 1.5—1.7 59

6 m onths 3.7 4 108

10 m onths 4.7 5.8 123

Until a more thorough knowledge 
of the degree of biosynthesis will have 
been attained it is undoubtedly neces
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sary to raise the pantothenic acid 
contents of infant foods at least to 
500 to 700 fig per 100 ml and, in the 
meantime, to supplement the diet of 
young babies by the administration 
of pantothenic acid preparations.

S u m m a r y

Healthy newborn babies, prema
tures and young infants, however well 
fed, do not receive the necessary

amount of pantothenic acid as infant’s 
foods, powdered milk, and even 
mother’s and cow’s milk do not con
tain that amount of pantothenic acid 
which would satisfy the daily require
ment of 1.7 to 3.7 mg. It is therefore 
imperative to enrich the food prepara
tions with pantothenic acid and — in 
the meantime — to administer pan
tothenic acid to diseased infants 
below the age of six months.
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