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Introduction.?Human milk is richer in 
ascorbic acid than cow's milk. The ascorbic 
acid in it has been determined by- 
different investigators like Harris and Ray 
(1935), Selleg and King (1936), Gedda and 

Kjellberg (1939), etc., and the value varies from 
1 to 10 mg. per 100 cc., but the majority of the 
investigators are of the opinion that with a 

satisfactory diet, the ascorbic acid varies from 
4 to 8 mg. per 100 cc. of milk. Conclusive 
evidence has also been advanced to show that 
the ascorbic acid in milk depends on the dietary 
intake of the mother. Baumann and Rappolt 
(1937) consider 8 gm. per 100 cc. to be the 
maximum possible value for breast milk and that 
the ascorbic acid content of breast milk cannot 
be made to increase beyond that value, however 
great the intake of the mother. 

The importance of ascorbic acid values of 
human milk lies on the fact that this is the only 
source of ascorbic acid for the infants, till they 
are weaned. Whether a breast-fed infant, with- 
out any supplement of ascorbic acid, can satisfy 
its requirement entirely through milk is a vital 

question. No work has been done in this line 
with Bengali women and the present investigation 
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was taken in hand for the clarification of this 

question. 
The relationship between ascorbic acid in milk 

and that in plasma is also an interesting 
question. The source of ascorbic acid in milk 
is in all probability the plasma ascorbic acid. 
The natural conclusion is that the mammary- 
gland receives the ascorbic acid from the plasma 
and secrete it after concentration. The possi- 
bility^ concentration can easily be verified by 
having both the plasma and milk ascorbic acid 
values together. This was also explored in the 
present investigation. 
Experimental.?Milk and plasma of 25 healthy 

lactating Bengali women were collected during 
different periods of lactation, varying from 1st 
to 7th month, at which period the infant is 

usually weaned. All these subjects came from 
the middle class and the ascorbic acid in their 

diet, as determined by questioning them on 

successive days, varied from 50 to 75 gm. per 
day. About 80 to 85 per cent of this ascorbic 
acid in their diet came from green leafy 
vegetables, which in the average Bengali middle 
class families, are taken in a cooked state, thus 
losing a large percentage of the vitamin. Citrous 
fruits were rarely taken. The infants of these 
mothers thrived entirely on breast milk. It 
was made sure that they were not given any 
supplement of ascorbic acid. The infants were 
examined and were found to be all healthy 
showing no clinical signs of ascorbic acid 

deficiency. 
Milk and plasma were collected at the same 

time and almost always in the morning. The 

samples were collected in glass tubes with glass 
stoppers. The samples were brought to the 

laboratory immediately and analysed. In no 
case did the interval between the collection and 
the analysis exceed one hour. The samples were 
kept in the refrigerator as soon as they reached 
the laboratory. Both the plasma and the milk 
ascorbic acid were determined by titration with 
2.6 dichlorophenolindophenol. For plasma, the 
method of Farmer and Abt (1936) was followed 
and for milk that of Richmond et al. (1940) was 
followed. 

Table I shows the ascorbic acid values in 
human milk from 25 healthy Bengali women in 
different periods of lactation. 

Table II shows the ascorbic acid values in both 
plasma and milk in the 25 subjects. 
Discussion.?The average concentration of 

ascorbic acid in milk of healthy Bengali women 
is 6.7 mg. per 100 cc. with a standard deviation 
of 1.16 and the average concentration of ascorbic 
acid in plasma in this group of women is 0.78 mg. 
per 100 cc. with a standard deviation of 0.124. 
The figure for milk is the average for 1st to 7th 
month of lactation. The diet of the mother in 
this group is certainly not rich in ascorbic acid. 
In fact, the intake of the vitamin was either 
less than the recommended value or just on the 

Table I 

Serial 
1 

Period of 
Ascorbic acid 

number lactation oFmilk 
CC* 

1 
2 
3 
4 

5 
6 

7 
8 
9 

10 

3rd month 
Do. 
Do. 

11 Do. 
12 4th month 

1st month 6.8 
Do. 5.8 
Do. 7.6 

2nd month 6.7 
Do. ! 8.2 
Do. 8.6 
Do. I 7.3 

6.3 
5.8 
8.6 
6.7 
5.6 
4.8 13 Do. 

14 Do. ! 5.9 
15 5th month i 6.2 
16 Do. 8.2 
17 Do. 7.6 
18 6th month 6.7 
19 Do. 5.2 
20 Do. 5.6 
21 Do. 7.6 
22 7th month 8.2 
23 Do. 5.6 
24 Do. 4.9 
25 Do. 7.2 

Table II 

Serial 
number 

Ascorbic acid 
mg. per 100 cc. 

of milk 

Ascorbic acid 
mg. per 100 cc. 

of plasma 

0.81 
0.76 
0.98 
0.74 
0.96 

1 6.8 
2 5.8 
3 7.6 
4 6.7 
5 8.2 
6 8.6 0.88 
7 7.3 0.92 
8 6.3 0.81 
9 5.8 0.61 
10 8.6 0.98 
11 6.7 0.81 
12 5.6 0.61 
13 4.8 0.61 
14 5.9 0.71 
15 6.2 0.68 
16 6.7 0.67 
17 8.2 0.91 
18 7.6 0.81 
19 5.2 0.61 
20 5.6 0.71 
21 7.6 0.71 
22 8.2 0.89 
23 5.6 0.69 
24 4.9 0.60 
25 7.2 0.80 

border line. An infant, 5 months old for instance, 
weighing about 10 lb., would consume about 
25 oz. of milk and would thus get about 48 mg. 
of ascorbic acid. According to the latest 
recommendation of the National Research 
Council of U.S.A., the requirement of an infant 
for ascorbic acid is 30 mg. per day. According 
to Hamil and co-workers (1938), the absolute 
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minimum of ascorbic acid required to protect 
infants under one year of age against scurvy is 
10 mg. per day. 

It is thus clear that an infant thriving on 
breast milk entirely requires no supplement of 
ascorbic acid, as the daily requirement is satis- 
fied by breast milk. The position is quite 
different in case of cow's milk or any other 
artificial milk. The highest value obtained was 
8.6 mg. per 100 cc., which goes against the view 
of Baumann and Rappolt (1937) that 8 mg. per 
100 cc. is the maximum possible value. To all 

probability, an upper limit is there, as there 
must be a concentrating limit, but the maximum 
value is probably more than 8 mg. per 100 cc. 
The relationship between the ascorbic acid of 

plasma and that in milk is noteworthy. 
On statistical analysis it was seen that the 
correlation between these two values is significant 
(+ 0.86). The relation between the two 
variants can be described, from this data, as 

follows : 

y ? 8.0970..T + 0.4506 
where y ascorbic acid' level in milk 

(mg. per 100 cc.). 
x ascorbic acid level in plasma 

(mg. per 100 cc.). 

The ascorbic acid level in milk can be pre- 
dicted from this equation if the ascorbic acid 
value of plasma is known. 

There is another factor which requires serious 
consideration. Until recently it was thought 
that only man, guinea-pigs and the primate 
suffered from scurvy and that other animals 

synthesized their ascorbic acid if necessary. 
There is now evidence that deer, cattle, swine, 
etc., may also be susceptible. The difference 
between the ability of different species to 

synthesize ascorbic acid may be one of degree 
only. It is possible that man can synthesize 
ascorbic acid, although not very effectively. 
Some observers believe that the human foetus is 
able to synthesize ascorbic acid, because the 

pregnant woman rarely suffers from scurvy, even 
on a diet very poor in ascorbic acid. Ingalls, 
Draper and Teel (1938) suggested that as the 
nursing mother may secrete more ascorbic acid 
than she consumes in her food, it is quite 
probable that she may synthesize some quantity 
of ascorbic acid. The subjects in this group 
rarely consumed more than 40 to 50 mg. 
of ascorbic acid (excluding the loss in cooking 
procedures), but on the average they secreted in 
the later months of lactation about 40 to 50 mg. 
of the vitamin in their milk in addition to 
some in the urine. This fact, of course, is in 
favour of the above view that this vitamin can 
be synthesized in certain physiological states. 
It can be concluded also that in case of synthesis, 
the mammary gland takes no part in the process 
since the plasma and milk values are so con- 
sistent, showing that it is mainly a process of 

concentration that occurs in these glands. If the 

synthesis occurs at all, it is done in other tissues 
from which the vitamin enters the blood and 
then on reaching the mammary glands, the 
vitamin is concentrated and secreted in the milk. 

Summary.? (a) The average concentration of 
ascorbic acid in milk of healthy Bengali woman 
is 6.7 mg. per 100 cc. of milk. 

(b) The correlation between the ascorbic acid 
value of milk and plasma is significant afid an 
equation has been given to show the relation 
between these two variants. 

(c) The possibility of the synthesis of this 
vitamin has been discussed in lactation. 

I am grateful to Professor K. Rajagopal for his 
kind interest and guidance in this investigation, to 

Professor K. K. Mathen for statistical analysis, to 

Dr. D. Das of Lake Medical College, and Dr. S. 
Sur Ray of Campbell Medical College for procuring 
suitable subjects for this investigation. 

REFERENCES 

Baumann, T., and Zeitschr. Vitaminforsch., 6, 1. 

Rappolt, L. (1937). 

Farmer, C. J., and Abt, Proc. Soc. Exper. Biol, and 
A. F. (1936). Med., 34, 146. 

Gedda, E., and Kjell- Acta Pediat., 26, 177. 
berg, K. (1939). 

Hamil, B. M., Reynolds, Amer. J. Dis. Child, 56, 561. 
L., Poole, M. W., and 
Macy, I. G. (1938). 

Harris, L. J., and Ray, Lancet, i, 71. 
S. N. (1935). 

Ingalls, T. H., Draper, Amer. J. Dis. Child, 56, 1011. 
R., and Teel, H. M. 
(1938). 

Richmond, M. S., Satter- J. Nutrition, 20, 99. 
FIELD, G. H., GRIN- 
nells, C. D., and 

Dann, W. J. (1940). 

Selleg, I., and King, Ibid., 11, 599. 
C. G. (1936). 

BIBLIOGRAPHY 

Neuweiler, W. (1937). Zeitschr. Geburtsch. Gynak., 
?I 116, 1. 


