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The sodium and potassium concentrations of serum, urine and breast milk from 40
healthy, lactating mothers aged 18 to 35 years were measured. Nineteen women
were primiparous and 26 were delivered prematurely for various reasons. No
correlation was found between colostrum and urine sodium and potassium levels,
and colostrum and serum potassium levels, however, there was a correlation found
between colostrum and serum sodnum levels (r: 0.311, p<0.05). Key words: colostrum,
sodium, potassium.

When comparing the composifion of colostrum with mature breast milk, the
former is seen to be richer in mineral contentl.2,

Therefore, the present study was undertaken to investigate the sodium and
potassium concentrations of colostrum, and their relation to serum and urine
concentrations.

Material and Methods

The study population consisted of 40 healthy, lactating women aged between 18
to 35 years, 19 of whom were primiparous, and the remainder multiparous.
Twenty-six of the mothers were delivered of pre-term babies for various reasons.
They were on no medication other than vitamms and were asked to continue with

their usual diet.

Serum, urine and breast milk samples were obtained simultaneously from
mothers at 9-10 a.m. during the first week of lactation. Sample collection time
coincided with feeding time. Milk samples were collected in clean glass
containers by emptying the right breast with a pump. After mixing, the fresh milk
samples were analyzed. All mothers were requested to collect urine. Blood
samples were taken from a peripheral vein. The sodium and potassium
concentrations of blood, urine and milk were determined by flame photometry.
The results were expressed as a mean * SD and the Student’s t test was used to

compare the results.
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Results

The results are summarized in Tables | and |l. Gestational age, birth weight,
maternal age and maternal body weight were found to have no effect on serum

sodium and potassium levels.

There was no correlation found between colostrum and urine sodium and
potassium levels, and also between colostrum and serum potassium levels. But

colostrum sodium and serum sodium levels showed a correlation (r: 0.311,

p<0.05).

TABLE |: Sodium and Potassium Levels in Colostrum -

Gestational
age

Birth
weight.

Maternal
age

Maternal
relative
weight”

Total

* Maternal relative weight:

32-34 w
(n: 10)

35-37 w
(n: 16)
38-41 w
(n: 14)

<2500 g
(n: 21)
= 2500 g
" (n: 19)

<25y
(n: 19)
- >25y
(n: 21)

=40
(n: 12)
<40
(n: 18)

(n: 40)

1

Body weight X 100/ Height.

Sodium - Potassium
(mEq/L) (mEq/L)
33.65 + 22.96 18.35 + 6.76
4791 + 2950 1527 % 401
4284 + 2079 1562 + 3.85
p > 0.05 p > 0.05
43.16 = 25699  16.19 + 574 °
41.92 + 2489 16.13 = 3.73 -
p > 0.05 p > 0.05
40.15 + 29.74 16.97 + 552 °
44.74 + 20.67 16.00 *+ 4.06
. p>0.05 . p > 0.05
40.33 + 13.01 15.80 + 4.17
43.44 + 27.12 16.63 + 6.20
p > 0.05 p > 0.05

4257 + 25.16

16.16 + 4.83
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TABLE ll: Sodium and Potassium Levels in Serum, Urine and Colostrum

Sodium Potassium
(mEq/L) (mEq/L)
Serum 138.95 + 479 - 472 + 0.99
(n: 40)
- Urine 141.40 + 78.19 4560 *+ 23.83
(n: 40) :
Colostrum 4257 + 25.16 16.16 £ 4.83
(n: 40) '

0.154, t:2.025, p<0.05
0.06 x, F:0.927

Serum Na* and colostrum Na* r: 0.311
y: 136.43

In other groups there is no correlation.

+ +

Discussion

Colostrum compared with mature milk is more viscous and richer in protein. It is
considerably richer in minerals but poorer in carbohydrates, fat, and certain
vitamins'.2, Sodium and chloride are often found to be present in greater amounts
by as much as 50-100 per cent in preterm milk during the first two weeks, as
compared with term milk, which meets the estimated requirement of the preterm
infant3-12, However, we could not find any difference in sodium and potassium
concentrations of colostrum of mothers delivering preterm or full-term babies.

Maternal dietary sodium and chioride intake appears to have no significant effect
on the milk sodium and chloride content. The concentrations of these electrolytes
are not related to milk volume12-14,

Since a correlation was found between urinary and milk potassium levels, but not
for sodium levels, Keenan et al'2 suggested that dietary potassium may have an
effect on milk. In our study, we could not find any correlation between colostrum
and serum or urinary potassium, however, there was a slight correlation found
between milk and serum sodium levels. This finding is inconsistent with a
previous report'2, and may have been related to the analysis of colostrum in this
study.

Diurnal variations in the composition of milk have been reported. Sodium and
potassium concentrations are higher at night than in the morning12. We obtained
milk samples from the mothers at the same hour, so as to exclude diurnal
variations of the electrolyte content of the milk.

Variations in the concentration of milk components occur during a feeding, from

foremilk to hindmilk. The first portion of milk obtained is called the “foremilk”. Itis
rather watery and contains a lesser amount of electrolytes!. In this study, we
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collected whole milk from the breast by using a pump. After mixing, we used this
substance which contains foremilk and hindmilk to determine the sodium and
potassium levels.

In some women, the composition of milk differs slightly from right breast to left
breast, although the difference has not been found to be significant1®, We
excluded this possibility by taking milk samples from the right breast in all women.

Maternal age may also affect milk electrolyte concentrations. A study has recently
shown that adolescent milk was consistently 50 percent lower in sodium when
compared with adult milk'6, However, in our study no difference was found in the
sodium and potassium contents of the colostrum of women below or above the
age of 25 years.

According to our findings, maternal age, infant birth weight and maternal pody
weight do not affect the sodium and potassium content of colostrum.

REFERENCES

1. Anderson GH. Human milk feeding. Pediatr Clin North Am 32:335, 1985.

2. De Filippt JP, Kaanders H, Hofman A. Sodium in diet and milk of breast-feedmg women. Acta
Paediatr Scand 70:417, 1981.

3. Atkinson SA, Radde IC, Chance GW, et al. Macro-mineral content of milk obtained durlng early
lactation from mothers of premature infant. Early Hum Dev 4:5, 1980.

4. Anderson GH. The effect of prematunty on milk composition and its physiologlca! basis Fed Proc
43:2438, 1984.

5. Gross SJ, David RJ, Bauman L, Tomarelli RM. Nutritional composmon of milk produced by
mothers delivering preterm. J Pediatr 96:641, 1980. ..

6. Lemons JA, Moye L, Hall D. Simmons M. Differences in the compositlon of preterm and term
human milk during early lactation. Pediatr Res 16:113, 1982.

7. Gross SJ. Growth and biochemical response of preterm infants fed human milk or modified infant
formula. N Engl J Med 308:237, 1983.

8. Anderson GH, Atkinson SA, Bryan MH. Energy and macronutnent content of human milk during
early lactation from mothers giving birth prematurely and at term. Am J Clin Nutr 34:258, 1981.

9. Chessex P, Reichman B, Verellen G, et al. Quality of growth in premature infants fed their own
mothers’ milk. J Pediatr 102:107, 1983.

10. Atkinson SA, Radde IC, Anderson GH. Macromineral balances in premature infants fed their own
mothers’ milk or formula. J Pediatr 102:99, 1983.

11. Anderson GH, Bryan MH. Is the premature infant’s own mother's milk best? J Pedratr
Gastroenterol Nutr 1:157, 1982.

12. Keenan BS, Buzek SW, Garza C, et al. Diurnal and longitudinal variations in human milk sodium and
potassium: implication for nutrition and physiology. Am J Clin Nutr 35:527, 1982,

13. Lonnerdal B. Effects of maternal dietary intake on human milk composition. J Nutr 116:499, 1986.

14. Asnes RS, Wisotsky DH, Migel PF, et al. The dietary chloride deficlency syndrome occurring in a
breast-fed infant. J Pediatr 100:923, 1982.

15. Neville MC, Keller RP, Seacat J, et al. Studies on human lactation. I. Within-feed and
between-breast variation in selected components of human milk. Am J Clin Nutr 40:635, 1984.

16. Lipsman S, Dewey KG, Lénnerdal B. Breast-feeding among teenage mothers: milk composition,
infant growth, and maternal dietary intake. J Pediatr Gastroenterol Nutr 4:426, 1985.

STt e



