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ABSTRACT 

The term “Probiotics” refers to the micro-organisms that confers health benefits to hosts 

when administered in adequate amounts. In this work, Lactobacillus was isolated from 

breast milk of  a 26 yr old women and was treated against vaginal pathogens by varying 

in different concentration (50µl, 40µl and 30µl). Identification of Lactobacillus was 

carried out by motility, gram staining and biochemical test. The antibacterial effects of 

the Lactobacillus against vaginal pathogens were carried out by disc Agar diffusion 

method and Antibiotic sensitivity test was also analyzed for the pathogens. The 

antimicrobial activity of the sample revealed that the Lactobacillus isolated from breast 

milk showed significant effectively against vaginal pathogens especially higher for 

Klebsiella pneumonia. GC-MS was carried out to identify bioactive compounds, followed 

by the identification of novel bioactive compounds in the corresponding fraction. The 

main aim is to assess the probiotic nature of Lactobacillus in preventing cervical 

pathogens by studying the effectiveness of antimicrobial activity against vaginal 

pathogens by identifying the effective compounds by GC-MS and they may widened up 
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the panorama in research and may act as a promising natural human source based drug in 

medical field without taking any chemical drugs which cause side effects. 

 

Keywords: probiotic, vaginal pathogens, Lactobacillus, LMW compounds, Gc-Ms, 

antimicrobial compounds. 

 

RESUMO 

O termo "probióticos" refere-se aos microrganismos que conferem benefícios à saúde dos 

hospedeiros quando administrados em quantidades adequadas. Neste trabalho, o 

Lactobacillus foi isolado do leite materno de uma mulher de 26 anos e foi tratado contra 

patógenos vaginais variando em diferentes concentrações (50µl, 40µl e 30µl). A 

identificação do Lactobacillus foi realizada por motilidade, coloração de Gram e teste 

bioquímico. Os efeitos antibacterianos do Lactobacillus contra patógenos vaginais foram 

realizados pelo método de difusão em disco de Agar e o teste de sensibilidade aos 

antibióticos também foi analisado para os patógenos. A atividade antimicrobiana da 

amostra revelou que o Lactobacillus isolado do leite materno apresentou eficácia 

significativa contra patógenos vaginais, especialmente maior para Klebsiella pneumonia. 

O GC-MS foi realizado para identificar compostos bioativos, seguido pela identificação 

de novos compostos bioativos na fração correspondente. O principal objetivo é avaliar a 

natureza probiótica do Lactobacillus na prevenção de patógenos cervicais, estudando a 

eficácia da atividade antimicrobiana contra patógenos vaginais por meio da identificação 

dos compostos eficazes por GC-MS, o que pode ampliar o panorama da pesquisa e atuar 

como um promissor medicamento natural de origem humana no campo da medicina, sem 

a necessidade de tomar nenhum medicamento químico que cause efeitos colaterais. 

 

Palavras-chave: probiótico, patógenos vaginais, Lactobacillus, compostos LMW, Gc-

Ms, compostos antimicrobianos. 

 

 

1 INTRODUCTION 

A literal probiotic should preferably be of human origin, safe, and free of vectors 

that are able to transfer resistance to antibiotics and of pathogenicity or toxicity factors. 

In addition, a probiotic should have great range to survive under intestinal conditions 

(acidic pH, enzymes, biliary salts, etc.). Moreover, a probiotic should exhibit antagonism 

against pathogens and stimulation of the immune system and, ultimately, must have 

demonstrable beneficial effects on the host [1-3]. Finally, maintenance of the activity, 

viability, and growth potency of the probiotic upon technologic treatment should be 

demonstrated[4-5]. The effects of probiotics on host health have been reported in many 

articles, reviews, and systematic reviews (6-7). These studies have documented the role 

of probiotics in the prevention of health problems, including digestive disorders such as 

diarrhea caused by infections (4), antibiotic-associated diarrhea (8), irritable bowel 

syndrome (IBS) (9), Clostridium difficile–associated diarrhea in adults and children (10), 

inflammatory bowel disease (IBD), only in ulcerative colitis (11), and allergic disorders 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6363529/#bib4
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6363529/#bib14
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such as atopic dermatitis (eczema) (12) and allergic rhinitis (13).Probiotics are made of 

good live bacteria and/or yeasts that naturally live in our body. Though there are many 

types of bacteria that can be considered to be probiotics, there are two specific types of 

bacteria that are common probiotics found in stores. These include Lactobacillus and 

Bifidobacteriu [14]. 

Antibiotic treatments can upset the gut microbiome and its normal balance of 

“good” and “bad” bacteria, leading to diarrhoea. Probiotics taken before, during, and after 

antibiotic treatment can reduce the chances of diarrhoea, according to several studies. 

But, researchers have had mixed results regarding the benefits of probiotics in preventing 

traveler’s diarrhoea [15]. 

Many other claims are made for probiotics—that they lower cholesterol, alleviate 

allergic skin conditions (like eczema), treat ulcers and urinary tract infections, improve 

vaginal health, reduce the risk of colon cancer, ease anxiety and ward off traveler’s 

diarrhea. Good evidence to support these claims is lacking. Research on probiotics for 

weight loss has yielded conflicting results, and even studies with positive results have 

mostly found very small benefits, as was seen in an analysis of 15 clinical trials in Obesity 

Reviews in 2018 [16]. There is remarkable prevalence of RTIs in pregnant females (68%). 

These infections are known to produce inevitable conclusion in pregnancy. This alarms 

for a needful action in this group of females because of the complications associated with 

these infections in pregnancy[17]. Increase number of cases were seen in third trimester 

of gestation. These infections are more seen in third trimester of pregnancy because as 

pregnancy advances, various hormonal changes take place and thus occurrence of 

endogenous RTIs increases.16 Overall, candidiasis was the most prevalent infection seen 

in pregnant women (36.36%) followed by BV (25%), TV (4.5%) [18]. 

To apprehend the emerging needs of supplements, probiotics used in health food 

industry moreover many investigations are aiming on probiotics potential LAB isolation 

from different resources of fermented milk, foods, Taiwanese pickled cabbage and faeces 

of breast-fed infants [19-21]. In addition, it also contains bioactive compounds 

responsible for a wide range of beneficial effects such as the promotion of immune system 

maturation and the protection against infections. Amidst these bioactive agents, probiotic 

bacteria have been recently isolated from human milk. Among these bioactive agents, 

probiotic bacteria have been recently isolated from human milk [22]. 

Several studies have reported that human breast milk contains complex microbial 

community. This community impacts both,  the shape of the infant gut microbiota as well 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6363529/#bib18
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as consequently impacts host health. Lactobacillus is an important probiotic and has 

many applications in the functional food industry [23]. The role of Lactobacillus species 

in the female urogenital tract act as a barrier to infection is of considerable interest. These 

organisms are believed to contribute to the control of vaginal microbiota by competing 

with other microorganisms for adherence to epithelial cells and by producing 

antimicrobial compounds [24]. The maternal gut is the vital source of commensal bacteria 

in the infant gut during the lactation stage, where breast milk acts as an intermediary for 

the transfer of potential probiotic bacteria consortia, including Lactobacillu [25]. The 

isolation of probiotic bacteria with beneficial effects for the host provides scientific 

support for the supplementation of infant formula with these bacteria, in order to advance 

the pursuit of the main goal of formula: to mimic breast milk and its functional effects as 

firmly as possible. 

 

2 MATERIALS AND METHODS 

2.1 SAMPLE COLLECTION 

Breast milk was collected from a breast feeding mother of 26 yr. old healthy 

women. The sample was maintained in a sterile container and pure culture was done. 

Bacterial colonies were stored in 0.8% MRS agar overlaid with 50% glycerol at -20oC. 

 

2.2 ISOLATION OF LACTOBACILLUS SPECIES FROM BREAST MILK 

Lactobacillus sp. was isolated from breast milk and the sample was taken in 

sterilized flask, and experiment was carried out. The milk was serially diluted to get 

different dilutions. From that dilution the sample was spreaded on MRS medium and 

incubated at 370C which is optimum temperature for Lactobacillus growth. Incubation is 

carried out for 24 hours. After the period of incubation, the isolated colonies were grown 

and colony characterization was done for this colonies which are found to be 

Lactobacillus species. The isolated colony formed on the MRS agar plates was identified 

using gram staining and biochemical test. The 

identification was done according to Bergey’s manual of determinative of 

bacteriology. 

 

2.3 MORPHOLOGICAL EXAMINATION OF CULTURE 

Cultural and Morphological examination was carried out by using Gram’s staining 

method described by Hans Christian Gram (1884). 
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2.4 IDENTIFICATION OF THE PURE CULTURE 

Pure culture isolated from MRS agar slant was identified with the help of 

biochemical tests like  motility test, catalase test, urease test, TSI test, citrate utilization 

test, oxidase test, MR-VP, indole and sugar fermentation test. 

 

2.5 MOTILITY TEST 

Soft agar test was used for the testing if the bacteria were motile or non-motile 

through stab inoculation. 

 

2.6 BACTERIAL STRAIN AND CULTURE CONDITIONS 

One-gram negative and two gram positive bacteria were used for antibacterial 

assay respectively. Klebsiella pneumoniae , Staphylococcus aureus and Enterococcus 

faecalis  were purchased from Magnum Diagnostic Centre, Trichy. These gram positive 

and gram negative test organisms were maintained in brain hear infusion agar butt slants 

in screw capped tubes and kept at 4OC. 

 

2.7 BIOCHEMICAL CHARACTERIZATION OF THE ISOLATED BACTERIAL 

STRAIN 

Identification of the isolated bacteria as Lactobacillus sp. and vaginal pathogens 

were performed according to their morphological, cultural, physiological and 

biochemical characteristics by the procedures as described in bergey’s manual of 

systematic bacteriology. The test carried out were gram staining, motility test, production 

of catalase, indole, methyl red, voges-proskauer, citrate utilization , urease, TSI , oxidase, 

indole and carbohydrate fermentative test. 

 

2.8 ANTIBACTERIAL/ ANTIMICROBIAL ACTIVITY TESTING 

(a) Microorganism 

Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae were 

purchased from Magnum Diagnostic Centre, Trichy. 

(b) Antimicrobial activity screening using Lactobacillus strain 

The Mueller Hinton agar (MHA) medium was used for agar well diffusion 

approach to examine antibacterial test. The Mueller Hinton agar (MHA) medium was 

poured in petri plate and allowed to solidify. Bacterial suspension (Klebsiella 

pneumoniae, Staphylococcus aureus, Enterococcus faecalis) was enriched in saline for 4 
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hours. 100μl of bacterial culture was spread aseptically over the Mueller Hinton agar 

plates using a sterile cotton swab.  Lactobacillus species isolated from three different 

sample breast milk was centrifuged at 5000 rpm for 15 minutes and supernatant was taken 

without disturbing the pellet. Using sterile 100mμl tip (micropipette tips) agar gel was 

punctured to create well. Supernatant of three different sample were loaded into those 

wells and saline water was used as control. All plates were incubated at 370C for 24 hours. 

The antimicrobial properties were determined by measuring of the zone of inhibition 

(diameter). 

 (c) Antibiotic sensitivity test 

Three bacterial colonies (Klebsiella pneumoniae, Staphylococcus aureus and 

Enterococcus faecalis) were touched by cold heat sterilized nichrome wire inoculation 

loop and the same was inoculated into sterile 2μl of normal saline water. The saline water 

was incubated at 370C for 4 hours to get light to moderate turbidity, which were yield 

young colonies. The freshly grown organisms were uniformly inoculated aseptically into 

Mueller Hinton agar by using sterile swab. The required antibiotic disc Ampicillin, 

Oflaxacin, Gentamycin, Amphotericin B, Vancomycin, Nitrofurantoin were placed over 

the lawn culture by using sterile forceps. The petriplate was incubated at 370C for 18-24 

hours. After the completion of this period the inhibited zones by the antibiotics were 

measured in a well light sourced safety hood. 

 

2.9 GAS CHROMATOGRAPHY-MASS SPECTROSCOPY (GC-MS) 

GC-MS analysis of extracellular compounds were performed as previously 

described. Briefly, the compounds were extracted with methanol and chloroform. 1μl of 

both the methanol and chloroform extracts was separated on a nonpolar HP-5MS capillary 

column (30 m × 0.18 mm) in a Agilent GC fitted to an Agilent MS detector. The injector 

temperature was 250°C and the oven temperature was programmed at an initial 

temperature of 50° C for 1 min, rising at 25°C per minute to 160° C and maintained at 

that temperature for 1 min. The temperature was subsequently increased by 10° C per min 

to 230° C and maintained at that temperature for a further 4.6 min. The carrier gas helium 

was kept at a constant pressure of 5 kPa. The GC was directly interfaced with an Agilent 

mass spectrometer with an interface temperature of 250°C. Sample ionization was done 

by 70 eV electron impact and was analysed in positive mode. Structural determination 

was by comparison of mass spectral patterns to NIST data bases. 
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3 RESULTS AND DISCUSSION 

3.1 ISOLATION OF PURE COLONIES FROM BREAST MILK SAMPLE 

In the present investigation, Lactobacillus was isolated from breast milk and 

named as BMSD. 

 

3.2 SUB CULTURING DIFFERENT COLONIES (SUBSEQUENT DAYS) 

Subculture the different colonies of sample (BMSD) for subsequent hours as  

following 34 hours, 48 hours, 72 hours, 96 hours, 120 hours. On MRS agar plates, pure 

white colonies were observed and this was identified as Lactobacillus sp. (Fig 1) 

 

Figure 1 : Pure culture of BMSD 

 
Source: Breast Milk 

 

3.3 GRAM’S STAINING 

Gram’s staining was performed for all colonies for the study of different 

morphologies. Luxuriantly grown bright white colonies from MRS agar were selected for 

grams staining. When specimen was observed under 100X (oil immersion) gram positive 

purple colour rod shaped bacilli were observed. (Fig 2) 
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Figure 2 : Gram staining of BMSD 

 
Source: Breast Milk 

 

3.4 PREPARATION OF STOCK CULTURE 

In 80μl of MRS broth, culture of Lactobacillus sp.  was inoculated and incubated 

the standing culture at 370C in an incubator. This obtained broth is the stock culture which 

is used for future studies. 

 

3.5 BIOCHEMICAL CHARACTERIZATION 

The biochemical characterization of the sample BMSD was as follows: (Table:1) 

 

Table:1 Biochemical characterization of BMSD 

BIOCHEMICAL TEST SAMPLE 

BMSD 

Triple sugar iron agar + 

Urease test - 

Citrate utilization test - 

Catalase test - 

Oxidase test - 

Indole test - 

Methyl red test - 

Voges Prauskauer test - 

Sucrose + 

Glucose + 

Lactose + 

Source: Breast Milk 

 

3.6 Antimicrobial screening using Lactobacillus spp. 

The zone of inhibition was measured for both antimicrobial and antibiotic 

sensitivity test against the pathogenic organisms: 
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3.6.1 Antibiotic Sensitivity Test: 

The zone of inhibition was measured for antibiotics against the pathogenic 

organisms which were shown in (Fig 3) 

 

Figure 3: Antibiotic sensitivity test 

 
Source: Different antibiotics 

 

The antibiotic sensitive test of antibiotics was investigated against pathogenic 

organisms Klebsiella pneumoniaee, Staphylococcus aureus and Enterococcus faecalis. 

For Klebsiella pneumoniaee, oflaxcin showed maximum zone of inhibition than 

Amphotericin B,followed by Enterococcus faecalis, Nitofurantoin showed maximum 

zone of inhibition than vancomycin and for Staphylococcus aureus, gentamycin showed 

maximum zone of inhibition than vancomycin. 

 

3.6.2 Antimicrobial Screening 

The zone of inhibition was measured for BMSD against the pathogenic organisms 

were shown in (Fig 4) 
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Figure 4: Antimicrobial screening 

 
Source: Micro-organisms 

 

The anitimicrobial activity of BMSD was investigated against pathogenic 

organisms Klebsiella pneumoniaee, Staphylococcus aureus and Enterococcus faecalis. 

The highest antimicrobial activity was observed for BMSD against Klebsiella 

pneumoniae (38mm), Enterococcus faecalis (34mm), Staphylococcus aureus (35mm) in 

50 μl concentration respectively. 

The antimicrobial activity of BMSD-1 was investigated against pathogenic 

organisms Klebsiella pneumoniaee, Staphylococcus aureus and Enterococcus faecalis in 

different concentrations. The highest antimicrobial activity was observed against 

Klebsiella pneumoniae (38mm in 50 μl conc.), (22mm in 40μl conc.), and (20mm in 30μl 

conc.) respectively, followed by Enterococcus faecalis (34mm in 50 μl conc.), (22mm in 

40μl conc.), and Staphylococcus aureus (35mm in 50 μl conc.), (20mm in 40μl conc.), 

and (16mm in 30μl conc.) (Fig 5) 

 

Figure 5: Maximum zone of inhibition shown by BMSD-1 against 1. Klebsiella pneumoniae, 2. 

Enterococcus faecalis, 3. Staphylococcus aureus 

 
Source: Different micro-organisms 
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3.7 GC-MS ANALYSIS OF THE EXTRACELLULAR COMPONENTS 

Fig 6 shows the extracellular compounds found from Lactobacillus. The main 

component was found to be lactic acid. 

 

Figure 6: Extracellular Compounds obtained from Lactobacillus 

 
Source: Lactobacillus 
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Table 2: Prediction of Target for Lactic Acid: Probability scores for lactic acid - higher probability with 

indicated protein class is assumed as bioactive and to have this protein as target. 

 

 
Source: Lactobacillus 

 

4 CONCLUSION 

A study was initiated to know the antimicrobial activity of Lactobacillus isolated 

from breast milk against vaginal pathogens (Klebsiella pneumoniae, Staphylococcus 

aureus and Enterococcus faecalis).In present investigation, Lactobacillus were isolated 

from breast milk sample from a healthy mother and was identified by grams staining, 

biochemical and motility test. The Lactobacillus was tested against vaginal pathogens for 

its antimicrobial screening in three different concentration (30µl, 40µl and 50µl). 

Antibiotic sensitivity test for the vaginal pathogens were tested by using various antibiotic 

disc, by this test the sensitivity and resistivity to different antibiotics of vaginal pathogens 

were examined. In this work, Lactobacillus isolated from breast milk of a healthy mother 

showed maximum zone of inhibition in all three concentration against Klebsiella 

pneumonia (38mm in 50 μl conc.), (22mm in 40μl conc.), and (20mm in 30μl conc.) 

respectively, followed by Enterococcus faecalis (34mm in 50 μl conc.), (22mm in 40μl 

conc.), and Staphylococcus aureus (35mm in 50 μl conc.), (20mm in 40μl conc.), and 

(16mm in 30μl conc.) The bioactive compounds present in Lactobacillus were determined 

Target Common name Uniprot ID ChEMBL ID Target Class  Probability* 

Tyrosine-protein kinase LCK LCK P06239 CHEMBL258 Kinase 0

Tyrosine-protein kinase FYN FYN P06241 CHEMBL1841 Kinase 0

Matrix metalloproteinase 9 MMP9 P14780 CHEMBL321 Protease 0

Matrix metalloproteinase 2 MMP2 P08253 CHEMBL333 Protease 0

HMG-CoA reductase HMGCR P04035 CHEMBL402 Oxidoreductase 0

Histone deacetylase 3 HDAC3 O15379 CHEMBL1829 Eraser 0

Estrogen receptor beta ESR2 Q92731 CHEMBL242 Nuclear receptor 0

Egl nine homolog 1 EGLN1 Q9GZT9 CHEMBL5697 Oxidoreductase 0

Aldose reductase AKR1B1 P15121 CHEMBL1900 Enzyme 0.085

Adenylosuccinate synthetase 2 ADSS P30520 CHEMBL4875 Enzyme 0

DNA Adenine Methylase DAM P0AEE9 CHEMBL1075075 Enzyme 0.11
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by GC-MS method and molecular docking of these compound will be done in further 

studies. Hence, Lactobacillus a probiotic isolated from breast milk showed great effect 

against vaginal infection  and these steps toward establishing “good science” may result 

in the approval of health claims in the near future. 
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