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Breast milk is vital sources of nutrients, also it consist of different 

antimicrobial compounds, immunoglobulin, immune component cells. Along 

with, it also contains a diverse microbial population which aid to initiation 

and development of infant gut microflora hence leads to stimulating growth 

and development of an infant. These diverse bacterial population also include 

the probiotic bacteria which stimulating a specific and nonspecific immunity 

and protect the neonate from intestinal disease, eczema, obesity and other 

infection due to the colonization of pathogenic bacteria. In the present study 

31 milk samples were collected from healthy mother volunteers. Somatic 

Cell Counts of all samples perform and standardized in order to validate 

breast health. Based on phenotype and genotype characteristic, 27 bacteria 

were identified. The probiotic properties of all 27 isolates were checked out 

of which 12 isolates showed resistant to low pH and 11 isolates illustrated 

tolerance against 0.3% bile salt. In addition to this indicator organisms like 

Escherichia coli, Bacillus cereus, Bacillus subtilus, Pseudomonas 

aeruginosa, and Staphylococcus aureus were found to be most sensitive to 8 

different isolates. The information generated from the present study reveals 

that breast milk is a resource of new life. 
 

Copy Right, IJAR, 2015,. All rights reserved 

 

 

INTRODUCTION 
  Breast milk is the best food for infants as it provides the complete nutritional supplement for their growth. 

It protects the newborn against intestinal diseases like diarrheal (Salminen, et al., 2004), reduce the risk of eczema in 

infants (Samuli. et al., 2012), respiratory diseases (Lopez-Alarcon, M. et al., 1997) and reduced enduring risk of 

obesity (Von, K. R. et al., 1999; Gillman, M.W. et al., 2001). The protective role of human milk seems to be the 

consequence of a synergistic action of the wide range of health-promoting components such as carbohydrates, 

nucleotides, fatty acids, immunoglobulins, cytokines, immune cells, lysozyme, lactoferrin, bacteriocine and, other 

immunomodulatory factors (Boehm, G. et al., 2008; Penttila, I.A., 2010; Van „t Land, B. et al., 2010; Walker, A., 

2010). Breast milk has been described as a source of bacteria influencing the development of the infant gut 

microbiota. Bacteria that are commonly found in human milk includes Staphylococci, Streptococci, Lactobacilli, 

Lactococci, Enterococci and Bifidobacteria (Heikkila, M. P. et al., 2003; Martin, R. et al., 2003 and Reviriego, C. et 

al., 2005); These bacteria may play an important role in reduction of the incidences and severity of infection to the 

child due to their probiotic properties using specific mechanisms i.e. probiotics are able to secretes antimicrobial 

substance like bacteriocin which affected  as antagonists against pathogenic bacteria and their effectual antagonistic 

activity alone or synergistically. These antimicrobial compounds can be protein molecules and bioactive peptides. 

Bacteriocins are significant antimicrobial peptide which has been demonstrated to have efficient therapeutic activity 
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against intestinal pathogenic infection (Thirabunyanon, M. et al., 2009, Verdenelli M. C. et al., 2009 and Gaudana, 

S. B. et al., 2010), they also produce metabolites like acetic and lactic acids that decrease the pH in the intestine and 

making unfavourable environmental for pathogen to survive (Ridwan, B. U. et al., 2008). Probiotics can eradicate 

pathogens using competitive exclusion and/or blocking the invasion of them at the infection site i.e intestinal 

epithelium cells thourough competing for the glycoconjugate receptors (Vanderpool, C. et al., 2008). Also 

Competition for vital nutrient is observed between probiotics and pathogen which depends on the pace of nutrient 

absorptions, the innate metabolic capacity, the growth rate and the secretion of specific inhibitors (Gram, L. et al., 

1999). Although breast milk bacteria may be helpful for the infant‟s health, but some of the pathogenic bacteria are 

also present in the milk which may be harmful to the infants or mother. 

  The human milk microbiome is established by possible mechanisms. Physiological and hormonal changes 

occur during and after pregnancy leading to increasing gut permeability which help in the migration of gut 

microflora to the mammary gland. Living bacteria, which cell like Dendritic cells and macrophages also play a role 

in the transportation of microbes to the mammary gland (Fernandez, L.I. et al., 2013). Beside all above probable 

mechanisms, the retrograde flux, the mother‟s skin microbes and infant‟s oral microbes may contribute to the 

development of the human milk microbiome (Albesharat, R. et al., 2011; Jimenez, E. et al., 2008c; Makino, H. et 

al., 2011; Martin, R. et al., 2003; Martín, R. et al., 2006; Matsumiya, Y. et al., 2002). 

  Somatic cells are mainly milk-secreting epithelial cells that have been shed -from the lining of the gland 

and white blood cells (leukocytes) that have entered the mammary gland in response to injury or infection 

(Dairyman‟s digest, 2009).  Milk somatic cells include 75% leucocytes, i.e. neutrophils, macrophages, lymphocytes, 

erythourocytes, and 25% epithelial cells. Erythourocytes can be found at concentrations ranging from 0 to 

1.51×10
6
/ml (Paape and Weinland, 1988). Normally, somatic cell count from milk of a healthy mammary gland is 

lower than 1×10
5
 cells/ml, upon bacterial infection can cause it to increase to above 1×106cells/ml (Bytyqi, H. et al., 

2010). 

  In 2003, first description about the bacterial diversity of human milk from healthy women was reported 

which was based on in vitro culturing methods (Heikella, M. P. et al., 2003). During the last decades, 

microbiological studies that focused on human milk were restricted to the identification of potential pathogenic 

bacteria in stored milk or milk retrieved from maternal infected breast milk but microbes present in healthy mother 

breast milk are unexplored. Also, studies on human milk are carried out in India which was restricted to the isolation 

of beneficial bacteria from the breast milk or studying oligosaccharides present (Bhatt V. D. et al. 2012 and 

Anandharaj, M. et al., 2013).  In the present study, effort are been made to isolates the bacteria present in the healthy 

breast, characterizing and identified them.   

   

MATERIALS AND METHODS 
Sample collection & isolation of bacteria from breast milk 

  Human milk was collected from 31 healthy mother volunteers by concerning them from a different region 

of Anand, Valsad, and Navsari district of Gujarat, India. Before sample collection nipple and mammary areola were 

cleaned by swabbing with 70% alcohol. First few drop of milk was discarded then subsequent milk was collected in 

a sterile tube by manual expression and stored on ice until delivery to the laboratory. The somatic cell count was 

carried out using an electronic somatic cell counter (Fossmatic minor, Denmark) to differentiate healthy milk sample 

(Bytyqi, H. et al., 2010). Bacterial species were isolated from the collected milk samples by serial dilution and agar 

plating method wherein the milk sample was diluted from 10
-1

 to 10
-5

 dilutions, and the diluted milk samples were 

spread on sterile nutrient agar plates. The inoculated plates were incubated at 37
o
C for 24 hours. Mixed cultures 

obtained after incubation were purified by quadrant streaking on sterile NA plates and also colony forming unit 

(CFU) was calculated. The purity of cultures was cross-checked by gram staining procedure. 

 

Characterization of isolates 

  Overnight incubated cultures of all the isolates were used to study morphological, physiological and 

biochemical characteristics of its. 

  For physiological characteristic, a growth of the isolates was evaluated in nutrient agar at different 

temperature like 5, 15, 37 and 45
 o

C. The growth pattern of all isolates was assessed at different pH i.e. 2.0, 4.0, 7.0, 

9.0, 10.0 in nutrient broth by incubating at 37
o
C. Salt tolerance test was performed by adding 6.0, 10.0, 15.0% (w/v) 

sodium chloride in nutrient broth. In order to identify the purified cultures tentatively on the basis of Bergey‟s 

manual (Aneja, K.R. et al., 2003) various biochemical tests were performed. 

Probiotic Properties of Isolates 

  For the determination of probiotic properties of isolates, the major selection criteria were: Resistance to low 

pH, tolerance against bile salt and the antimicrobial activity.  
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 Resistance to low pH  

  Cells were harvested from overnight grown culture by centrifugation at 5000 rpm,    at 4 °C for 10 min and 

pellets were washed with phosphate buffer saline (PBS, pH 7.2). Pellets were resuspended in PBS (pH 3) for 0 to 3 

hour. Subsequently to observe the survival rate, every 1 hour interval pellets which suspended in PBS were 

transferred to the MRS broth and incubated at 37 °C for 24 hour. Optical density (O.D) was measured at 620nm for 

0, 1, 2 and 3 hour. (Chou, L.S.  et al., 1999 and Çakır, I. et al., 2003). 

Tolerance to bile salt 

  Man Rrogosa Sharpe medium (MRS medium) containing 0.3% bile (Oxoid) was inoculated with active 

cultures and incubate at 37
o
C followed by monitoring tolerate at 0, 1, 2, 3, 4 hour by taking the O.D. at 620 nm. 

(Bhatt, V. D.  et al., 2012). 

Antimicrobial activity 

  Antibacterial activity was determined according to Gharieb et al. (Gharieb et al., 2005) with slight 

modification by performing agar diffusion assay. Overnight grown bacterial cultures were centrifuged at 10,000 rpm 

for 10 min and supernatant was collected to check the antimicrobial activity of the isolates. The pH of the collected 

supernatant was adjusted to pH=7.0 by 1 M NaOH. A volume of 1 mL of inoculum of each  indicator organisms like 

Escherichia coli (MTCC 10312), Bacillus cereus (MTCC 9762), Bacillus subtilus (MTCC 1789 ), Pseudomonas 

aeruginosa (MTCC 8076 ) and Staphylococcus aureus (MTCC 9542) were added  to slightly warm nutrient agar, 

mix well then pour into Petri plates separately and allow to solidified. The wells of 7 mm in diameter deep were cut 

and 300 µl of culture supernatant were poured into each well. The plates were incubated at 37 °C for 24 hour and the 

clear zones formed around the wells were measured 

 Antibiotic sensitivity test 

  Disc diffusion method was used to evaluate the antibiotic sensitivity of the isolates.  Nutrient agar was 

inoculated with 100 µl of overnight grow a bacterial culture and pour in Petri plates as to get lawn growth. 

Antibiotic disc [Tetracycline   (10 µg), Ciprofloxacin   (30 µg), Methicillin (10µg), Norfloxacin (10µg), 

Chloramphenicol (15µg), Erythouromycin(15 µg), Oxacillin (10µg), Cefoxitin (30µg), Meropenem (10µg), 

Ofloxacin (5µg), Rifamycin (5µg), Trimethoprim (5µg), Vancomycin (30µg), Ampicillin (10µg), Gentamycin 

(30µg), Kanamycin   (1µg), Nalidixic Acid   (10 µg), Streptomycin  (10 µg), Neomycin (30µg)] (HiMedia 

Laboratories- Mumbai, India)   were placed on  the plates with the help of sterile forceps. All the plates were 

incubated at 37
o
C for 24 hour. The sensitivity was measured as a diameter of the zone of inhibition surrounding the 

disc (Bhatt, V. D. et al., 2012). 

Molecular characterization   

DNA extraction, 16S rRNA gene amplification, and sequencing   

  Using a proteinase-K-SDS method, genomic DNA isolation was performed according to described by Bhatt 

et al. (Bhatt, V. D.  et al., 2012). At the end of the procedure, all the samples were checked for integrity using 

agarose gel electrophoresis and concentration were measured by nanodrop  (V 3.6, Thermo Scientific).  

  Amplification of the 16S rRNA gene was done using the universal set of primer. The primer sequence for 

the same is forward primer 8F 5‟AGAGTTTGATCCTGGCTCAG 3‟and reverse primer 926R 5′-CCG TCA ATT 

CCT TTR AGT TT-3‟. PCR reaction mixture was prepared in total of 25 µl which consisting of  1.0 µl of both 

forward and reverse primers (10 mM), 2.5 µl PCR Taq Buffer with MgCl2, 2.5 µl dNTP mix (25mM), 0.5 µl Taq 

DNA polymerase (3 U/µl) and 1 µl Template DNA (50ng). Thermo- cycler settings included a 3 min denaturation 

step at 94
 o

C followed by 32 cycles of 94
 o

C for 40 sec, 56 
o
C for 45 sec, and 72

 o
C for 75 sec. A final extension step 

was done at 72
 o
C for 10 min (Bhatt, V. D.  et al., 2012).   

         Sequencing of the amplified products was done by Sanger sequencing at Eurofins, (Bangalore). Further the 

sequence generated was BLAST against the NCBI nr database and searched for the utmost homology for the 

sequence identification. The phylogenetic tree was constructed using MEGA 6.0. All the sequences are submitted 

into Genbank NCBI.  

 

 

Results and discussion  
Isolation of bacteria from human milk  

      A total of 31 human milk samples were collected from the healthy volunteers‟ mother. The colony forming 

unit for all 28 samples was shown below to 1× 10
5
 cells/ml which indicates volunteers‟ mother are healthy. From 

these, 27 bacteria were isolated based on the difference in the colonies characteristics on nutrient agar plates. All the 

27 isolates were further characterized and identified.   

Somatic Cell Count 
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        To know that whether the milk samples collected were from healthy or infected breast, Somatic Cell Count was 

done using an electronic somatic cell counter (Fossmatic minor). It has been reported that infected breast milk gives 

more than 1000 cells/µl SCC (Arroyo, R. et al., 2010). Out of 31, 29 samples gave SCC in a range 21-221 cells/µl 

which falls under the normal range whereas 2 samples were showed higher somatic cell count i.e. 2410-3261cells/µl 

which indicate the infection in the breast. So this 2 sample were not included in further studies. From the result, it 

can be concluded that 28 volunteer women are healthy. 

Result of Gram’s staining:     

      Gram staining is a very important preliminary step in the initial characterization and   classification of 

bacteria.  It is also a key procedure in the identification of bacteria based on staining characteristics, enabling the 

bacteria to be examined using a light microscope. Once stained, the morphology and arrangement of the bacteria 

may be observed. Gram staining differentiates bacteria by the chemical and physical properties of their cell walls by 

detecting peptidoglycan, which is present in a thick layer of gram-positive bacteria. Gram-positive bacteria result in 

a purple-blue colour while gram-negative bacteria in a pink-red colour. In our case out of 27 isolates, 13 gram-

positive rods, 7 gram-positive cocci and 7 gram-negative rods occurred. 

Physiological & biochemical characterization  

  Summary of the physiological and biochemical characterization was shown in table 1. 

 

 

 

Table 1: physiological and biochemical characterization 
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DY1 - + + + - + - - +  - - - - - - - - - - LF - + 

DY2 - + + - - + - - +  - - + - - - - + - - LF - - 

DY3 - + + - - + - - +  - - + - - - - + - - LF - - 

DY4 - + + - - + - - +  - - - - + - + - - - LF - - 

DY5 - + + - - + - - +  - - - - - - + + - - LNF - - 

DY6 + + + - - + - - +  - - - - - - - + - - LF - - 

DY7 + + + - - + - - +  - - + - - - + + - - LF - - 

DY8 - + + - + + - + -  - - + + - + + - - - LF - - 

DY9 - + + - - + + - +  - + - - + + - + + - LNF - - 

DY10 - + + + - + - - -  - - + - + + - + - - LF - - 

DY11 - + + - - + + - -  + - + - + - + + - - LF - - 

DY12 - + + - - + - + +  - - + - + + + + - - LF - + 

DY13 - + + - - + - - -  - - + - - - - + - - LF - - 

DY14 - + + - - + + - +  - - + - + - - + + - LF - - 

DY15 - + + + - + - - -  - - - - + - - - - - LF - + 

DY16 - + + - - + + - -  - - - - + - + + - - LF - - 

DY17 - + + - - + - - +  - - + - + - - + - - LNF - + 

DY18 + + + - - + - - -  - - + - + - - + - - LNF - - 

DY19 - + + - - + + - -  - - + - - + - + + - LF - - 

DY20 - + + - - + + - +  - - - - - + + + - - LF - + 

DY21 - + + - - + - + +  - - - - - - - + - - LF - + 

DY22 - + + - - + - + +  - - + - - + + - - - LF - - 

DY23 - + + - - + - - +  - - + - - - + - - - LF - - 

DY24 - + + - - + - + +  - - + - - + - - - - LF - + 

DY25 - + + - - + - - +  - - + - + - + + - - LNF - - 
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DY26 - + + - - + - - +  - - - - + - - + - - LNF - - 

DY27 + + + - - + + + +  - - + - - - - - - - LF - - 

 

Table 2: Antimicrobial activity of isolates 

 

 

Table 3: Antibiotic sensitivity test 

Isolate no. 
Indicator microorganisms 

Diameter of inhibition zone (mm) 

 
E. coli B. cereus B. subtilus P.  aeruginosa, S. aureus. 
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DY4 10 12 6 10 11 
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DY27 8 12 5 10 3 
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DY2 10 20 2 14 14 11 3 12 1 13 11 8 5 12 8 13 12 16 8 

DY3 9 12 5 20 13 12 4 11 2 14 5 5 1 6 5 15 11 13 5 

DY4 13 18 1 9 8 1 5 13 4 7 7 11 3 8 11 8 5 12 9 

DY5 18 19 3 8 9 3 4 14 9 7 9 14 4 9 14 4 7 18 12 

DY6 13 20 4 12 12 5 3 1 13 8 4 6 2 13 6 11 9 19 15 

DY7 19 9 0 14 4 6 0 5 13 14 7 8 3 15 8 6 4 22 15 

DY8 13 11 3 9 11 4 5 2 12 15 11 11 4 17 11 7 7 26 11 

DY9 12 11 0 8 12 11 5 5 15 14 12 12 3 12 12 4 11 21 1 

DY10 18 14 3 14 11 13 1 8 7 11 15 15 4 14 15 7 12 18 5 

DY11 9 18 4 16 12 11 3 9 5 1 3 3 3 18 3 8 15 6 6 

DY12 13 8 0 4 14 12 4 5 9 2 8 8 4 8 8 11 3 8 8 

DY13 17 6 4 2 8 14 2 15 11 9 5 5 5 6 5 6 8 12 4 
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DY15 13 18 3 16 7 8 0 12 14 12 12 12 2 18 12 13 9 20 15 
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DY17 8 9 2 16 11 3 4 15 6 11 15 15 1 9 15 18 15 6 14 

DY18 9 14 0 18 14 4 3 6 8 12 11 11 2 14 11 20 15 16 16 

DY19 13 16 2 9 15 11 4 8 4 13 1 1 3 16 1 22 11 20 5 

DY20 12 20 3 8 9 12 5 9 11 11 5 5 4 20 5 26 1 18 7 
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Fig 1: Resistance against the low pH 

 
Fig 2: Tolerance against 0.3% bile salts 

 
Fig 3: PCR amplified product in 1 % agarose gel 
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Fig 4: Phylogenetic tree of isolates prepared using mega 6 software and neighbor-joining algorithm 

 

Probiotic property 

Resistance to low PH 

       Resistant to low pH is one of the major selection criteria for probiotic strains (Ouwehand, A. C. et al., 

1999, Çakır, I. 2003). Out of 27 isolates, 12 isolates were resistant to low pH (Fig1). As to reach the small intestine 

bacteria have to pass thourough the stressful conditions of stomach where the pH is ≥ 3 (Chou, L. S. et al., 1999 and 

Çakır, I., 2003). It is expected that as time taken for digestion as 3 hour in stomach, incubating the culture in PBS for 

3 hour will give us the idea whether they can survive at low pH or not (Prasad, J. et al., 1998). In 1999, Jacobsen 

and co-workers get similar type of results where 6 of the isolates which were probiotics in nature shows resistance to 

low pH (Jacobsen, C. N. et al., 1999).                                                                                        

Tolerance against bile salt 

 Bile acids are synthesized in the liver from cholesterol and sent to the gall –bladder and secreted into the 

duodenum in the conjugated form (500-700 ml/day). In the large intestine, these acids suffer some chemical 

modifications (deconjugation, dehydroxylation, dehydrogenation and deglucuronidation) due to the microbial 

activity. Conjugated and unconjugated bile acids show antimicrobial activity especially on E. coli subspecies, 

Klebsiella spp., and Enterococcus spp. in vitro. The deconjugated acid forms are more effective on gram-positive 

bacteria. The mean intestinal bile concentration is supposed to be 0.3% w/v and the staying time is suggested to be 4 

hours so probiotic should be tolerate  bile salts approx 4 hour (Dunne, et al. 1999, Çakır 2003). In our study, Out of 

12, 10 isolates were able to tolerate bile salts which shown in Fig 2. In New Zealand's Dairy Research Institute, 

(NZDRI) was screened 200 strains of Lactobacillus and Bifidobacterium. Out of which they have found thouree 

isolates from dairy origins and the one was from human origin showed tolerance against bile (Prasad, J. et al., 1998).                         

.                                                      

Antimicrobial Activity 

The isolates that are able to tolerate low pH and bile salt (DY1, DY2, DY3, DY4, DY6, DY7, DY14, 

DY18, DY22, DY25, and DY27) were selected for antimicrobial activity. For this purpose, isolates extracellular 

bacteriocin were tested against the indicator microorganisms Escherichia coli, Bacillus cereus, Bacillus subtilus, 

Pseudomonas aeruginosa, and Staphylococcus aureus. Zone of inhibition obtain is as shown in table 2, except three 

isolates all other isolates showed antibacterial activity against test organisms. The bacteria present in healthy milk 

samples are interfered in the growth of many human pathogenic bacteria like staphylococcus aureus. (Heikella, M. 

P. et al, 2003). The antimicrobial activities of many  (lactic acid bacteria) is mainly due to the production of 

hydrogen peroxide, which exerts bacteriocidal effects on most pathogens and due to production of  organic acids 

(lactic or acetic acids) (Lindgern, S. E. et al., 1990,). Beside this other antimicrobial components i.e. diacetyl, 

reuterin, pyroglutamic acid, and especially bacteriocin, are ribosomally synthesized, and extracellularly released 

proteinaceous antimicrobial compounds which shows antibacterial activities against bacteria (Nes, I. F. et al., 2007 
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and ouwehand, A. C. et al., 1999). The bacteria present in healthy milk samples may inhibited the growth many 

pathogenic bacteria like S. aureus, L.monocytogenes, S. typhimurium, Shigella flexneri, E. coli, Klebsiella 

pneumoniae, B. cereus, Pseudomonas aeruginosa, and Enterobacter spp. enterotoxigenic E. coli, enteropathogenic 

E. coli, E. faecalis, and Cl. difficile (Forestier, C. et al., 2001 and Coconnier, M. H. et al. 1997).    

Antibiotic sensitivity test 

    A study was carried out to determine the antibacterial susceptibility patterns of isolated bacteria. All 

isolates were highly sensitive to Ciprofloxacin. Gram negative bacteria are more sensitive to ciprofloxin than the 

gram positive, it‟s disrupts the synthesis of peptidoglycan layer of bacterial cell wall (Table 3). 

16S rRNA gene sequencing and identification:  

  After DNA isolation the 16S rRNA gene was amplified by PCR (Fig 3). Afterward, amplified products 

were sending for sequencing. The sequence obtained was further identified using BLASTn search against the NCBI nr 

database. Isolates showing the highest homology to the reference sequence and identified.  Out of this 27 ,12 isolates 

were shown probiotic characteristics which shown homology with as Enterococcus faceali (DY22), Bacillus 

Stratosphericus (DY25), Bacillus safensis  (DY4), Lactococcus lactis (DY27), Lycinibacillus sphaericus (DY6), 

Bacillus clausii (DY7), Bacillus tequilensis (DY14), Lactobacillus Oris (DY18), Bacillus Sp. (DY23).Phylogenetic 

tree was prepared using MEGA 6 with Neighbor-joining algorithm. Phylogenetic was tree showing the relationship 

among obtained sequences.16s rRNA gene shows the relation between all species (Fig 4). 

Discussion 

The results of recent study afford new scheme for the composition of microbiota in breast milk which are 

potentially vital for maternal and infant health (Heikella, M. P. et al, 2003, Gueimonde, M. et al., 2007, and Perez, 

P.F. et al., 2006). Our result obtained by culture dependent approach shows much similarity with preceding reported 

work (martin, R.  et al., 2003, Heikella, M. P. et al, 2003). The species diversity and the consequence of the 

common bacterial flora have arriving tiny awareness so far. We explored bacteria diversity in the milk of healthy 

lactating women. Most of the detected Staphylococci Lactobacilli, Enteroccoci, Bacilli and Pseudomonas are known 

as residents of the human normal bacterial flora, but also some are pathogenic species like S. aureus that were also 

found. In present work S. aureus, found in five milk samples, has been reported as a rare contaminant in breast milk 

of healthy lactating women also in previous studies (Caroll et al., 1979; West et al., 1979; Law et al., 1989; El-

Mohandes et al., 1993a). Lactobacilli were the predominant LAB species, but Lactococcus lactis was also found. 

The numerical data was stated that an infant consuming about 800 ml breast milk per day will inserting about 8 × 

10
4
– 8×10

6
 commensal bacteria while suckling. Staphylococci, oral streptococci, especially S. epidermidis and S. 

salivarius, which were also reported as the predominant bacterial species in breast milk, and have also been 

identified from stool samples of breast-fed infants. (Millar, M.R. et al., 1996, Kirjavainen, P.V. et al., 2001and 

Favier, C.F. et al., 2002). 
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