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Objective: To compare the effect of storage on expressed colostrum kept at room and refrigeration
temperature in 2 different types of containers (steel and plastic) at different time intervals
(0 hours to 7 hours). Design: Prospective immunological study. Setting: Maternity ward.
Methods: Colostrum was collected from 60 healthy lactating mothers and tested for total and
differential cell counts and cell viability in plastic (polypropylene) and steel containers at 0 hours
and 7 hours after storage at 28°C and 4°C. Results: Colostrum stored for 7 hours in plastic
containers had a significantly (p <0.001) higher cell count and viability compared to that stored
in steel containers both at 4°C and 28°C. The differential cell count did not vary with time,
temperature or storage vessel. Conclusion: If required, colostrum should be stored at 4°C in
plastic (polypropylene) containers to maintain its protective quality.
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BREASTMILK contains significant
amounts of cells and humoral factors

that protect the infant from a variety of in-
fections^) including diarrheal diseases,
otitis media(2) and respiratory illnesses(3).
Long polyunsaturated fatty acids in
breastmilk play a vital role for brain devel-
opment^). Breastfeeding not only protects
young infants from hospitalization(5) but
also from unnecessary exposure to poten-
tial allergens from supplements like cow's
milk(6). The need for promoting exclusive
breastfeeding, particularly in the develop-
ing countries, is obvious. As more women
in these countries join the work force, the
need to store breastmilk is becoming an in-
creasing necessity. The present study was,
therefore, conducted to observe the effect
of storage and type of container on the cell
count and viability of human colostrum.

Subjects and Methods

Colostrum samples were collected from
60 lactating mothers who had delivered
normally at full term. The age group of
these mothers was from 18-25 years. All
donors were in good health and had no ev-
idence of mastitis.

Collection and transport: The samples were
collected by manual expression (using the
stripping method)(6) into sterile glass test
tubes. The samples were transported in an
ice-box immediately to the laboratory for
processing.

Processing: Samples were diluted with
phosphate buffered saline (PBS, pH 7.4) af-
ter marking the original volume of milk
and were centrifuged at 1500 rpm for 20
minutes to defat them. The pelleted cells
were washed in PBS and the cell volume
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was readjusted to the original milk volume.
After the zero hour estimation of cell count
and viability, the cellular deposit was then
distributed in four containers-two of steel
and two of plastic. One container each of
steel and plastic, were placed at refrigera-
tion and room temperature, respectively.
The cell count and viability were again esti-
mated at 7 hours in all 4 samples. The plas-
tic containers used in the study were made
of polypropylene.

Estimation of cell viability and count(7): Equal
amount of Erythrocin B dye (0.4%) and cell
suspension was taken. The mixture was
loaded into the White Blood Cell (WBC)
chamber of a hemocytometer. The viability
was done within 3 minutes otherwise the
live cells take up the stain and look pink.
The viable cells do not take up the dye and
appear colorless whereas the dead cells
take up the stain and look pink.

The total cell count was done as per the
routine method in hemocytometer without
diluting the sample. Smears which were
prepared from defatted milk were fixed
and stained with Wright's stain. These
slides were then observed under oil-im-

mersion lens, for differential white cell
count.

Statistical Analysis

Data were analyzed by paired and un-
paired 't' tests. The change from 0 hours to
7 hours was evaluated by paired 't' test and
the comparison between plastic and steel
containers was assessed by unpaired Y test
(two tailed). Based on an earlier pilot
study, a sample size of 60 was considered
sufficient to detect a difference in cell count
of 600 cells/cu mm and a 10% difference in
cell viability with a power of 90% and a
probability of 5%.

Results

The cell count and viability showed a
significant decline at 7 hours of storage
both at 4°C and 28°C (Table I), both in plas-
tic and steel containers. Comparing the in-
fluence of containers on cell count and
viabilty, it was observed that at 4°C, there
was a significantly greater decrease both in
cell count and viability with steel contain-
ers compared to plastic containers. At 28° C,
while the cell count showed a significantly
greater decrease in steel containers com-

TABLE I- Comparison of Cell Count and Viability of Colostrum Stored at Room Temperature (RT) and 4°C
in Plastic and Steel Containers (Mean ± SD)

Total

Count
(Cells/cu mm)

Cell
viability

Oh

3861

±814

84.7
±7.1

Plastic

RT

2403

±505
* +

41.6
±13.2

*+

7 h

4°C

2845

±556
*@

63.8
±12.1

*@

RT

1857

±360
*+

41.2
±7.9
*+

Steel

4°C

2247

±393
*@

50.3
±8.6
*@

* p <.001, comparison of change from 0-7 hours.
@ Comparison of containers at 4°C; p <.001
+ Comparison of containers at RT; p < .001 for cell count, p > .05 for cell viability
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pared to plastic, no such difference was ob- REFERENCES
served with regard to cell viability. The
mean differential count of colostrum re-
vealed macrophages and Donnes corpus-
cles (lipid-laden monocytic phagocytes
with a diameter of about 40 nm) of 62%,
neutrophils 26%, lymphoctyes 11.5% and
other cells like epithelial cells and Smudge
cells (nonspecific anucleated cells) 0.5%.

Discussion

The results of this study suggest that
plastic container (polypropylene) is superi-
or to steel with respect to viability and total
count of milk cells. The probable reason for
greater reduction in cell viability in steel
could be due to the oligodynamic action of
nickel which is present in such contain-
ers^) resulting in cytolysis of milk cells
when stored in steel containers over a pro-
longed time. The differential cellular count
of colostrum was not significantly influ-
enced by duration, temperature or type of
container used for storage. These observa-
tions are comparable to earlier published
observations(l,8). It was observed in the
present study that cell viability was better
retained at 4°C for 7 hours in plastic. In a
similar study(9), it was suggested that milk
should be collected in sterile plastic con-
tainers and maintained in refrigerator for a 8.
short period of time until it is fed to the in-
fant. It is concluded that if required, ex-
pressed human milk should be preferably
stored in plastic container at 4°C (in a re-
frigerator) until it can be fed to the new- 9.
born.
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