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EFFECTS OF DIFFERENT THAWING METHODS ON THE IMMUNE AND
NUTRITIONAL CONTENTS OF EXPRESSED BREAST MILK
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'The Jikei University School of Nursing
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The present study aimed to investigate, through measurement of immunological and nutritional contents,
of differences in various methods of thawing frozen breast milk expressed from puerperal women
approximately 1 month postpartum. The specimens examined were those of expressed milk (n = 20) obtained
from 20 women 3 to 5 weeks postpartum who attended an outpatient breastfeeding clinic at The Jikei
University Daisan Hospital in Tokyo from November 2010 through January 2011 and of 2 brands of milk
formula (n = 2). Levels of the immunological markers immunoglobulin A (IgA) and lipase and levels of the
nutritional markers glucose, total protein, total fat, and total cholesterol were compared among fresh
specimens immediately following expression and specimens frozen for 1 month and thawed under running
water at room temperature, in a microwave oven at 500 W, or in hot water (70 °C ) (n = 1 per group). The
study was approved by the ethics committee of our university and by the clinical review board of the hospital.
Analysis was performed with the software package SPSS 16.0J, and statistical comparison was performed
with Wilcoxon's signed-rank test. Most of the women who provided expressed milk specimens were
primiparous (n = 14), with a mean age of 32.8 years and a mean gestational period of 39 weeks; the mean
time between parturition and specimen sampling was 22.7 days. Levels of IgA after hot-water thawing were
significantly increased (p < 0.01). However, lipase levels after microwave—oven thawing or hot-water
thawing were significantly decreased, to levels approximately 1% of those in fresh specimens immediately
after expression (p < 0.01), and suggest that lipases are heat sensitive. Glucose levels were not affected by the
thawing method, whereas total protein levels after microwave—oven thawing or hot-water thawing were
higher significantly than those in fresh specimens (p = 0.01). Levels of total fat and cholesterol were
significantly decreased after microwave—oven or hot-water thawing (p < 0.01) and indicate that the decrease
in fat levels depends on the application of heat during thawing. In contrast, no decrease in immunological or
nutritional markers was observed for either milk formula specimen regardless of the thawing method.
Although water and lukewarm water are already recommended for thawing expressed breast milk, incorrect
thawing methods might be used in homes where convenience is prioritized. Puerperal women should be
informed of the risk of both immunological and nutritional damage to frozen expressed breast milk depending
on the thawing method.

(Tokyo Jikeikai Medical Journal 2012;127:105-12)
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Fig 1. Macronutrient and immune component endpoint measured in this study in human and formula milk samples
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Table 1. Number of participants by age of mother, birth history,
gestational week, recruited day after birth, and method

of feeding
n=20

Maternal age
mean (SD) 32.8 4.5
min, max 20, 40
Birth history
primipara 14
multipara
Gestational week
mean (SD) 39+14
min, max 37, 41
Recruited day after birth
mean (SD) 227168
min, max 15,35
Method of feeding
breastfeeding only 13
mixed feeding
bottle feeding only 0
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Table 2. Immune component of Human milk. *(p<.05), **(p<.01).

IgA (mg/dL) Lipase (U/L)
Thaw process

Median SD P Median SD P
Freshly collected 26.8 12.7 2050 1079 -
Thawed under 23.0 135 .052 1647 543 744
running water
Microwave thawed o
(600 W) 24.2 7.9 126 34 28 .000
Thawed in hot . o
water (70 °C) 31.9 10.5 .007 14 7 .000

Table 3. Nutrient component of Human milk.

*(p<.05), **(p<.01).

Glucose (mg/dL)

Thaw process .
Median  SD P

Median SD

Total Protein (mg/dL)

Total Lipid (mg/dL)  Total Cholesterol (mg/dL)

P Median SD P Median SD P

Freshly collected 36.0 15.8 - 752 260
Eu};ﬁl‘i’fgyvg‘gg 345 87 547 826 230
oowyetaved 375 99 904 908 28I
Thawed in hot 345 91 640 865 262

water (70°C)

2269 1229 21.5 8.3
306 2255 1462 758 19.0 8.2 598
.004** 2077 952 113 13.0 10.5  .010%*
.010*% 1794 614  .002%* 10.0 6.5  .000%*
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