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Abstract: The presence of microbes in each breast milk sample can be different, one of 
which is influenced by the method of delivery. The research aimed to analyze the effect 
of storage time for breast milk from mothers giving birth normally and giving birth by 
Caesarean on the number of bacteria at room temperature. The independent variable in 
this study was the storage time for breast milk from mothers giving birth normally and 
giving birth by Caesarean for 0, 4, 8, and 12 hours at room temperature, while the 
dependent variable in this study was the number of bacteria in the breast milk. The 
research samples were breast milk from mothers who gave birth normally and Caesarean 
section which was treated with storage at room temperature for 0, 4, 8, and 12 hours. The 
results of the research were that the average number of bacteria in breast milk from 
mothers giving birth normally, stored at 0, 4, 6, 8, and 12 hours respectively, was 1.33 x 
104 CFU/ml; 2.18 x 104 CFU/ml; 5.04 x 106 CFU/ml; 1.68 x 107 CFU/ml. The average 
number of bacteria in breast milk from mothers giving birth by Caesarean storage 0, 4, 6, 
8, and 12 hours respectively 1.83 x 104 CFU/ml; 1.73 x 105 CFU/ml; 1.76 x 107 CFU/ml; 
6.67 x 107 CFU/ml. There is a significant difference in the number of bacteria between 
breast milk from mothers who gave birth normally and breast milk from mothers who gave 
birth by Caesarean section. Storage time has a positive effect on the number of bacteria 
in breast milk from mothers giving birth normally and giving birth by Caesarean. It is 
recommended to store breast milk at room temperature for up to 4 hours for breast milk 
from women giving birth normally and for breast milk from mothers giving birth by 
Caesarean, storage for less than 4 hours by paying attention to the cleanliness of the 
breast milk storage area. 
Keywords: Bacteria count; breast milk; cesarean delivery; normal birth.  
 
INTRODUCTION 

One of the differences in the shelf life of breast milk at various storage 
temperatures is caused by the presence of microbes. Breast milk from healthy women 
contains 103-105 CFU/ml of live bacteria1,2. The bacteria found in breast milk are good 
bacteria such as Bifidobacteria, opportunistic bacteria such as Enterococcus and 
Streptococcus, and pathogenic bacteria such as Staphylococcus3. 

The presence of microbes in each breast milk sample can be different, one of 
which is influenced by the method of delivery. Women can give birth through normal 
delivery or Caesarean section. Normal delivery is delivery through the vagina without the 
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help of drugs and with only the mother's strength to push the baby4. Meanwhile, 
Caesarean delivery is a way of giving birth to a baby through surgery on the mother's 
stomach and is only carried out if a normal birth process is not possible5. According to Li 
et al, (2017), milk from mothers who have had a Caesarean section has a higher number 
of Lactobacillus and Operational Taxonomic Units (OTUs) than mothers who have had a 
normal delivery. These bacteria will grow depending on the temperature and storage time 
of breast milk6. 

Storing fresh breast milk at room temperature for up to 6-8 hours, in the refrigerator 
(4°C) for up to 5-8 days, and in the freezer (<-4°C) breast milk is safe to consume for up 
to 12 months7. Based on research conducted by Siahaya and Talarima (2017), the 
storage time for breast milk at a temperature of -15˚C influences protein, the total number 
of bacteria, the pH of breast milk as well as the color and odor quality of breast milk. The 
total number of microbes in breast milk storage for 0 and 4 days was 116 CFU/ml, then 
decreased to 22 CFU/ml at 8 days of storage, then increased at 12 days of storage, 
namely 133 CFU/ml8. This is confirmed by research conducted by Mustika et al, (2019), 
that the total bacteria in fresh breast milk is 20.3 x 103 CFU/ml, indicating a higher number 
compared to breast milk stored in pasteurized cooler bags, namely 18 x 103 CFU/ml9. 
The total number of bacteria in breast milk can determine the quality of the breast milk. 
The acceptable criteria for breast milk before pasteurization is a limit of bacterial counts 
≤1x105 CFU/ml10. 

Research on the length of storage of breast milk at room temperature has been 
carried out by previous researchers, namely Mutaqin et al, (2018) who obtained the 
results that there was an effect of the storage time of breast milk for 0, 4, 6, and 8 hours 
at room temperature on reducing the quality of breast milk from total mesophyll results. 
aerobes, enterobacter, and fungi11. There is still limited research on germ numbers in 
breast milk samples from mothers who gave birth normally and mothers who gave birth 
by Caesarean with different storage times, so this research aims to analyze the effect of 
storage time for breast milk from mothers who gave birth normally and mothers who gave 
birth by Caesarean on the number of bacteria at room temperature. 
 
MATERIALS AND METHODS 

The research design used was a One Group Pretest-Posttest Design, namely 
measuring samples before storage and immediately measuring them (pretest) and 
measuring samples that were treated with storage for 4 hours, 8 hours, and 12 hours at 
room temperature (posttest). 

The research sample used was breast milk from mothers who gave birth normally 
and mothers who gave birth by cesarean section which was released on the same day. 
Respondents had previously been given informed consent and this research was in 
accordance with the Declaration of Helsinki. Inclusion criteria are mothers who gave birth 
normally and cesarean section with a close delivery distance and have given birth within 
a maximum of one year; Willing to be a respondent; Do not smoke; Mother and baby are 
in good health and have no infectious diseases that require medical attention in the 2 
weeks before breast milk collection. In this study, there were 8 treatments for each sample 
with 3 repetitions. 

The tools used in this research were breast pumps, sample bottles of breast milk, 
alcohol, cotton, Petri dishes, oven, Erlenmeyer, analytical balance, hot plate, autoclave, 
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measuring cup, beaker glass, horn spoon, measuring pipette, bulb, test tube, tube rack, 
spirit lamp, incubator, and colony counter. The materials used in this research were 
distilled water, Nutrient Agar (Merck), and 0.9% NaCl. 

The independent variable in this study was the storage time for breast milk from 
mothers giving birth normally and giving birth by cesarean section for 0 hours, 4 hours, 8 
hours, and 12 hours at room temperature. The dependent variable in this research is the 
number of bacteria in breast milk. 

Informed consent was given to respondents before agreeing to take part in the 
research. Sampling was carried out on both nipples as much as 15 ml on each nipple 
manually so that the amount of breast milk taken was 30 ml from each mother. Sample 
delivery is carried out in cold temperatures6 
Breast milk samples for the 0-hour treatment are ready to be examined immediately. 
Meanwhile, breast milk samples with storage periods of 4 hours, 8 hours, and 12 hours 
were stored at room temperature (25ºC) in an incubator. The Total Plate Count (TPC) 
procedure was carried out by diluting the sample 10-105 using 0.9% NaCl. Put 1 ml of 
sample at each dilution into a petri dish and add Nutrient Agar (NA). Incubate at 37oC for 
48 hours. Colonies that grow between 30-300 are counted using a colony counter. The 
TPC value (CFU/ml) is the number of colonies in the test petri dish minus the number of 
colonies in the control multiplied by the dilution divided by the calculated number of test 
Petri dishes. 
 
RESULTS AND DISCUSSION 

In this study, breast milk was taken from mothers who had given birth normally and 
Caesarean. Mothers who gave birth normally had a body mass index (BMI) of 24.9, while 
mothers who gave birth by Caesarean had a BMI of 24.8. The two respondents did not 
take antibiotics and had breastfed for 1 month so the respondents' breast milk was 
categorized as mature breast milk. The color of breast milk before and after being treated 
with long storage looks slightly different. Newly expressed breast milk has a white color 
with a typical breast milk aroma, but after storage, the color of the breast milk changes to 
milky white at the bottom and yellowish at the top so it needs to be homogenized, and 
has a slightly sour aroma. A more complete explanation of breast milk organoleptics is in 
Table 1. 

Table 1. Organoleptic Table of Breast Milk 

 Storage 0 hours Storage >4 hours 

Color Milk white  Milky white at the bottom and 
yellowish at the top 

Smell Typical of breast 
milk  

A bit sour 

Texture Merges  Layers are formed 

 
The results of the research on the two breast milk samples were, that the average 

number of bacteria in breast milk samples from mothers giving birth normally at 0 hours 
of storage was 1.33 x 104 CFU/ml, 4 hours of storage was 2.18 x 104 CFU/ml, 8 hours of 
storage. hours of 5.04 x 106 CFU/ml, and 12 hours of storage of 1.68 x 107 CFU/ml. 
Meanwhile, the average number of bacteria in breast milk samples from mothers giving 
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birth by Caesar at 0 hours of storage was 1.83 x 104 CFU/ml, 4 hours of storage was 1.73 
x 105 CFU/ml, 8 hours of storage was 1.76 x 107 CFU/ml, and 12-hour storage was 6.67 
x 107 CFU/ml. From these data, it can be seen that there is an increase in the number of 
bacteria in breast milk from both mothers giving birth normally and Caesarean after being 
treated with the specified temperature and storage time. More complete numbers of germ 
numbers in breast milk samples are presented in Tables 2 and 3. 

 
Table 2. The Number of Breast Milk Bacteria (CFU/ml) from Mothers Giving  

Birth Normally 

Storage time  Replication  Average 

1 2 3  

0 hours 1,44 x 104 1,42 x 104 1,12 x 104 1,33 x 104 

4 hours 2,20 x 104 2,01 x 104 2,33 x 104 2,18 x 104 

8 hours 4,78 x 106 5,38 x 106 4,97 x 106 5,04 x 106 

12 hours 1,76 x 107 1,67 x 107 1,60 x 107 1,68 x 107 

 
Table 3. Number of Breast Milk Bacteria (CFU/ml) from Mothers Giving Birth  

by Caesarean 

Storage time  Replication  Average 

1 2 3  

0 hours 1,75 x 104 1,82 x 104 1,91 x 104 1,83 x 104 

4 hours 1,72 x 105 1,69 x 105 1,80 x 105 1,73 x 105 

8 hours 1,70 x 107 1,75 x 107 1,83 x 107 1,76 x 107 

12 hours 6,55 x 107 6,68 x 107 6,77 x 107 6,67 x 107 

 
Breast milk samples from mothers who gave birth normally and from mothers who 

gave birth by Caesarean had the highest number of bacteria after being stored for 12 
hours at room temperature, namely 1.68 x 107 CFU/ml in breast milk samples from 
mothers who gave birth normally and amounted to 6.67. x 107 CFU/ml for breast milk 
samples from mothers giving birth by Caesarean. Meanwhile, the lowest average number 
of bacteria was when breast milk was stored for 0 hours at room temperature, namely 
1.33 x 104 CFU/ml for breast milk samples from mothers who gave birth normally and 
1.83 x 104 CFU/ml for breast milk samples from mothers. gave birth to Caesar.  

Before conducting analysis tests on research data, a normality test is carried out 
first. Based on the results of the Shapiro-Wilk normality test, the significance value 
obtained for the storage time of 0 hours, 4 hours, 8 hours, and 12 hours for both breast 
milk from mothers who gave birth normally and breast milk from mothers who gave birth 
by Caesarean was greater than 0.05, so the data was declared to be normally distributed. 
The results of the homogeneity test of research data obtained a significance value of 
more than 0.05, which means that the research data is homogeneous or has the same 
variance. 

Statistical tests to determine the effect of storage time of 0 hours, 4 hours, 8 hours, 
and 12 hours on the average number of bacteria in breast milk using the One Way 
ANOVA test. Based on Table 4, the probability value is 0.000 for both breast milk data 
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from mothers giving birth normally and breast milk data from mothers giving birth by 
Caesarean section, because the significance value is less than 0.05, it can be concluded 
that there is an effect of storage time of 0 hours, 4 hours, 8 hours and 12 on the number 
of bacteria in breast milk. 

 
Table 4. One-Way ANOVA Test on the Effect of Storage Time on the Number 

of Bacteria 

One Way ANOVA Test 

  N p value Criteria 
Normal 

Conclusion 

Breast milk from 
mothers giving 
birth is normal 

0 hours 3   There is a 
meaningful 
influence 

4 hours 3 0,000 P<0,05 

8 hours 3 

12 hours 3   

Breast Milk from 
Mothers Giving 
Birth by 
Caesarean 

0 hours 3   There is a 
meaningful 
influence 

4 hours 3 0,000 P<0,05 

8 hours 3 

12 hours 3   

 
Because the data is normally distributed and has the same variance, to find out 

which treatments are different and which are not different, a Post Hoc LSD Test is carried 
out. The results of the Post Hoc LSD test are in Table 5 for each storage treatment for 
both breast milk from mothers who gave birth normally and breast milk from mothers 
Caesarean delivery had a significance value of <0.05, meaning that there was a 
significant difference in the number of bacteria in all treatment groups except for the 4 
hours versus 0-hour treatment in breast milk samples from mothers who gave birth 
normally.  

There was no difference in the number of bacteria with a significant value of >0.05. 
To determine whether or not there was a difference in the number of bacteria between 
the two samples, both breast milk from mothers who gave birth normally and breast milk 
from mothers who gave birth by Caesarean section, a One-way ANOVA test was carried 
out. Based on Table 6, it was found that the significance value was less than 0.05 for 
each storage length treatment, which means that there was a difference in the number of 
germ numbers between the two samples. 

A regression test was carried out to determine how much influence storage time 
has on the number of breast milk bacteria. In Table 7 it can be concluded that storage 
time has a positive effect on the number of bacteria in breast milk from mothers giving 
birth normally by 89.9% and 10.1% is influenced by other factors. Meanwhile, for breast 
milk from mothers who gave birth by Caesarean section, storage time had a positive effect 
on the number of bacteria by 90.8%, and 9.2% was influenced by other factors. This 
positive influence means that the longer breast milk is stored, it will affect increasing the 
number of bacteria in breast milk. 
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Table 5. Post Hoc Analysis of Germ Numbers Between Groups 

Post Hoc LSD Test 

  P value Criteria 
Normal 

Conclusion 

Breast milk from 
mothers giving birth is 
normal 

4 hours - 0 hours 0,522  There is no 
meaningful 
differences 

8 hours - 0 hours 0,000  There are significant 
differences 

 12 hours - 0 hours 0,000  There are significant 
differences 

 8 hours - 4 hours 0,000  There are significant 
differences 

 12 hours - 4 hours 0,000  There are significant 
differences 

 12 hours - 8 hours 0,000  P<0,05 There are significant 
differences 

Breast Milk from 
Mothers Giving Birth 
by Caesarean 

4 hours - 0 hours 0,000  There are significant 
differences 

8 hours - 0 hours 0,000  There are significant 
differences 

 12 hours - 0 hours 0,000  There are significant 
differences 

 8 hours - 4 hours 0,000  There are significant 
differences 

 12 hours - 4 hours 0,000  There are significant 
differences 

 12 hours - 8 hours 0,000  There are significant 
differences 

 
The research results on breast milk from mothers giving birth normally at 4 hours 

of storage were 2.18 x 104 (Table 2) similar to research by Arslanoglu et al, 2010; Breast 
milk from mothers giving birth normally stored at room temperature still meets the limit for 
the number of microbes (≤1x105) in unpasteurized expressed breast milk for 4 hours of 
storage10. However, this result is different from the results of research on breast milk from 
mothers who gave birth by Caesarean after 4 hours of storage, the number of bacteria in 
breast milk was 1.73 x 105. 

The difference in the number of bacteria in the two breast milk was visible at 0 
hours of storage. In breast milk from mothers who gave birth normally, the number of 
bacteria at 0 hours of storage was 1.33 x 104 CFU/ml, while in breast milk from mothers 
who gave birth by Caesarean section the number of bacteria at 0 hours of storage was 
1.83 x 104 CFU/ml. This is by research conducted by Li, et al (2017) that the number of 
Operational Taxonomic Units (OTUs) in breast milk from mothers who gave birth by 
Caesarean is higher, namely 357 OTUs, compared to breast milk from mothers who gave 
birth normally, namely 136 OTUs6. 
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Table 6 One Way ANOVA Test Results on the Number of Bacteria Between Breast Milk 

from Mothers with Normal Births and Caesarean Births 

One Way ANOVA Test 

  N P 
value 

Criteria 
Normal 

Conclusion 

0 
hours 

Breast milk from mothers giving birth 
is normal 

3 0,012 
 

P<0,05 There are 
significant 
differences Breast milk from mothers giving birth 

by caesarean 
3 

4 
hours 

Breast milk from mothers giving birth 
is normal 

3 0,000 There are 
significant 
differences Breast milk from mothers giving birth 

by caesarean 
3 

6 
hours 

Breast milk from mothers giving birth 
is normal 

3 0,000 There are 
significant 
differences Breast milk from mothers giving birth 

by caesarean 
3 

8 
hours 

Breast milk from mothers giving birth 
is normal 

3 0,000 There are 
significant 
differences Breast milk from mothers giving birth 

by caesarean 
3 

 
Table 7. Regression Test Results for the Number of Bacteria Between the Breast Milk 

from Mothers with Normal Births and Caesarean Births 

 R Square T value 

Number of Breast Milk 
Bacteria from mothers giving 
birth normally 

0,899 9,453 

Number of Breast Milk 
Bacteria from Mothers Giving 
Birth by Caesarean 

0,908 9,907 

 
One of the reasons for this difference is that it is influenced by the variety of 

microbes present in each breast milk. Breast milk from healthy women contains 103-105 
CFU/ml of live bacteria1,2. In general, the dominant microbes found in breast milk are 
Streptococcus, Pseudomonas, Staphylococcus, Lactobacillus, Propionibacterium, 
Herbaspirillum, Rothia, Stenotrophomonas, Acinetobacter, Bacteroides, Halomonas, 
Veillonella, Sphingomonas, Delftia, and Corynebacterium6. The variety of microbes in 
breast milk is influenced by several factors, namely Body Mass Index (BMI), body weight, 
weight gain during pregnancy, mode of delivery, stage of lactation, gestational age, 
maternal health during breastfeeding, and also antibiotics12. 

A mother's BMI and weight gain during pregnancy have an impact on the 
composition and diversity of microbes in breast milk. 1-month mature breast milk from 
obese mothers shows lower microbial diversity with higher amounts of Lactobacillus and 
Staphylococcus and lower Bifidobacterium than normal-weight breastfeeding mothers12. 



P a g e  | 17 

 

 

 

Therefore, the breast milk used as the research sample came from mothers who had a 
BMI and lactation period close to each other. 

In mothers who gave birth normally, there was more Leuconostocacease and 
lower levels of Carnobacteriaceae and Moraxellacease than in breast milk from mothers 
who gave birth by Caesarean12. Bifidobacterium was found to be more abundant in breast 
milk from mothers who gave birth by cesarean section and Staphylococcus was found to 
be lower in breast milk from mothers who gave birth normally13. Apart from that, 
Lactobacillus is also more abundant in breast milk from mothers who give birth by 
cesarean section than in breast milk from mothers who give birth normally6. 

Regression test results (Table 7) show that storage time has a positive effect on 
the number of bacteria in breast milk from mothers giving birth normally by 89.9% and 
10.1% is influenced by other factors. Meanwhile, for breast milk from mothers who gave 
birth by cesarean section, storage time had a positive effect on the number of bacteria by 
90.8%, and 9.2% was influenced by other factors. This positive influence means that the 
longer breast milk is stored, it will affect increasing the number of bacteria in breast milk. 
Meanwhile, other factors that can influence the increase in the number of bacteria in 
breast milk are temperature fluctuations and environmental cleanliness14. 

The large difference in the effect of storage time on the number of bacteria between 
breast milk samples from mothers who gave birth normally and breast milk from mothers 
who gave birth by Caesarean section could be caused by differences in generation time. 
Generation time is the time required for division. Generation time varies between different 
microbes15. The microbes in each breast milk sample can be different depending on the 
method of delivery. The dominant microbes found in breast milk samples from mothers 
who gave birth normally were Streptococcus and Pseudomonas (>10%), while the 
dominant microbes in breast milk samples from mothers who gave birth by Caesarean 
were Streptococcus, Pseudomonas, and Staphylococcus (>10%)6. 

The storage time for breast milk depends on the storage conditions3. Various 
factors such as milk volume, room temperature when breast milk is expressed, 
temperature fluctuations, and environmental cleanliness can affect how long breast milk 
can be stored14. According to CDC guidelines (2019) at room temperature, breast milk 
can last up to 4 hours, and 6-8 hours is still acceptable if the breast milk storage area is 
very clean. 

It is recommended to provide breast milk at room temperature for up to 4 hours so 
that babies avoid the risk of disease and get maximum nutrition from breast milk. 
According to Pranatami, 2020, breast milk is one of the main sources of commensal, 
mutualistic, and probiotic bacteria in the baby's intestines16. The limitation of this research 
is the small number of respondents used, so the entire population is not represented in 
this research. 
 
CONCLUSION 

The average number of bacteria in the storage time of 0, 4, 8, and 12 hours in the 
breast milk of mothers giving birth to normal mothers respectively: 1.33 x 104 CFU/ml, 
2.18 x 104 CFU/ml, 5.04 x 106 CFU /ml 1.68 x 107 CFU/ml. In the breast milk of mothers 
who gave birth by Caesarean, it was found that 1.83 x 104 CFU/ml, 1.73 x 105 CFU/ml, 
1.76 x 107 CFU/ml, and 6.67 x 107 CFU/ml. There is a significant difference in the number 
of bacteria between breast milk from mothers who gave birth normally and breast milk 
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from mothers who gave birth by Caesarean section. Storage time has a positive effect on 
the number of bacteria in breast milk from mothers giving birth normally by 89.9%. 
Meanwhile, for breast milk from mothers who gave birth by Caesarean, the storage time 
had a positive effect on the number of bacteria by 90.8%. It is recommended to store 
breast milk at room temperature for up to 4 hours for breast milk from women giving birth 
normally and for breast milk from mothers giving birth by Caesarean section for less than 
4 hours, paying attention to the cleanliness of the breast milk storage area. 
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