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Abstract- Thirty domestic dahi samples collected from the different parts of north Bengaluru. 40 lactic isolates were 
obtained from 30 domestic dahi samples. To determine the probiotic nature the lactic isolates were subjected for acid and 
bile tolerance test and antibacterial compounds. Out of 40 lactic isolates only 21 lactic isolates showed varied tolerance to 
acid and bile all the acid and bile tolerance and all the 13 lactobacilli isolates which were produced antibacterial compounds 
against the indicator bacteria such as E.coli, Salmonella and Stap. aureusand other 9 isolates did not produced antibacterial 
compounds. These 21 lactic isolateswere identified to species level phenotypically and further identity confirmed by 16S 
rRNA sequencing. The identity revealed that 2 lactococci isolates as L.lactis ssp. lactis and L.lactis ssp. lactisbvdiacetylactis 
13 lactobacilli isolates as  L.rhamnosus(5 nos), L.plantarum (3 nos), L.fermnetum (3 nos), Lab.delbreukii ssp. bulgaricus (2 
No.s) Leuconostocmesentroides ssp. mesentroides (3 nos) and S.thermophilus (3 nos). Further, both acid and bile and 
antibacterial activity lactobacilli isolates selected for antibiotic screening. The lactic cultures do carry antibiotic genes, if the 
antibiotic genes are transferable is a safety issue. Hence, in this study a screening test was conducted to determine whether 
the isolates obtained are resistance or susceptible to the used antibitics and lesser the inhibitory zone more the resistance and 
more the inhibitory zone indicates their susceptible nature. All the lactobacilli cultures used in this study were screened for 
their antibiotic resistance or susceptibility against the seven commonly used antibiotics such as vancomycin,penicillin, 
gentamycin, tetracycline, bacitracin, streptomycin, kanamycin. All the 5 strains of L.rhamnosus strains were susceptible to 
all the 7 antibiotics tested as they showed more than 10 mm diameter inhibitory zone. Similarly, all the 3 strains 
ofL.plantarum, all the 3 strains of L.fermentum and 2 strains of L.delbruckiissp. bulgaricus were susceptible to all the 
antibiotics to varying degrees. These results clearly demonstrate the susceptible nature of the probiotic lactic isolates in this 
study towards commonly used antibiotics. 
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I. INTRODUCTION 
 
In view of the commercialization of probiotic dahi 
products to meet the growing demands of the 
consumers due to their proposed health benefits, the 
manufacturers are using  addition of probiotics 
through the food carriers as a food adjuvant. 
However, some of the countries, especially under 
developed countries, are not following strict probiotic 
regulation. Hence, relatively there could be a chance 
of non- defined probiotic cultures entering into the 
foods and making situation still adverse. One such 
threat may be of transferable antibiotic resistance 
genes through the use of undefined probiotics 
(Courvalin, 2006).The probiotics normally donot 
carry transferable antibiotic resistance genes, since 
they are chromosomally encoded. Nevertheless, 
certain reports revealed that probiotics used in certain 
foods do carry the transferable antibiotic resistance 
genes, this resistance may be related to chromosomal, 
transposon or plasmid located genes (Salminenet al., 
1998).  The LAB have shown resistance, intermediate 
and susceptibility to various antibiotics and the 
microbiological break point for the antibiotics have 
been recommended by the international organization 
such as European Food Safety Authority (EFSA) for 
regulating the use of probiotic bacteria in the food 
applications. In fact, some probiotic strains with 
intrinsic antibiotic resistance could be useful for 

restoring the gut microbiota after antibiotic treatment. 
However, specific antibiotic resistance determinants 
carried on mobile genetic elements, such as 
tetracycline resistance genes, are often detected in the 
typical probiotic genera, and constitute a reservoir of 
resistance for potential food or gut pathogens, thus 
representing a serious safety issue (Miguel et al., 
2013). 
 
II. MATERIALS AND METHODS 
 
Collection of dahi samples: Domestic dahi samples of 
3 numbers, from each location of north Bengaluru, of 
approximately 100 g were collected aseptically in 
sterile sample bottles. The samples were stored in ice 
boxuntil they were transferred to refrigerator and 
subjected to enumeration of lactic acid bacteria. 
 
Enumeration of Lactic acid bacteriafrom dahi 
samples: 
The dahi samples collected were serially diluted in 
sterile physiological saline. Dilution of the first was 
prepared by transferring 11 g of dahi to 99 ml of 
sterile saline and mixed thoroughly. Using the first 
dilution, required dilutions were prepared for 
lactococci, leuconostocs and lactobacilli. For 
streptococci, the first dilution was subjected to 
laboratory pasteurization of 630C for 30 min., cooled 
to room temperature immediately and separately 
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diluted for required dilutions.The required dilutions 
of 1 ml weretransferred to labelled sterile petri plates, 
10-15 ml of molten agar medium maintained at 500C 
water bath, mixed gently, inverted and anaerobically 
incubated in a candle jar after solidification. The 
colonies were counted from the countable plates, a 
known number of isolates was picked up based on the 
colony morphology from each sample. 
 
Isolation of lactic acid bacteria from dahi samples: 
The selected colonies of lactococci and streptococci 
from countable plates were transferred to M17 broth 
while colonies of leuconostocs and lactobacilli to 
MRS broth and incubated anaerobically at 30 0C and 
370C for 24-48 h.After the growth was observed as 
turbidity in broth, the broth culture was streaked on 
M17/MRS agar and incubated at 30 /37 0C. Single 
and discrete colony was selected and transferred to 
M17/MRS broth and incubated at 30/37 0C. After 
repeated purification, the purified culture was 
streaked/stabbed in agar slants, appropriately 
numbered and stored in deep freezer/refrigerator. 
 
Identification key for Lactic acid bacteria: 
Identification for each genus of LAB was made 
possible by adopting identification key prepared by 
referring to Bergey’s manual of Systemic 
Bacteriology II edition III volume (2009). 
 
Acid tolerance (Rajashekar, 2013): MRS/M17 
broth after adjusting pH to 2.0 using Hcl was 
inoculated with overnight cultures and incubated at 
30/37 0C. Samples were drawn immediately and after 
2 h of incubation and tested for the number of 
survivors by plating and incubating at 30/37 0C for 
24/48 h. 
 
Bile tolerance test (Rajashekar, 2013): To 10 ml 
MRS/M17 broth containing 0.3% ox bile, were added 
with the  1% inoculum of lactic isolates and 
incubated. 1 ml of samples was immediately plated to 
determine the count at 0 h. Then the remaining broth 
was incubated further for 6 h and enumerated for 
survivors on MRS and M17 agar. 
 
Antibacterial Activity (Prabha et al., 2008): The 
acid and bile tolerant isolates were tested for the 
antimicrobial activity against the pathogens such as 
Salmonella sp. (MTCC 1169), E.coli (MTCC 1162) 
and Staphylococcus aureus (MTCC 7449). The zone 
formation around the wells were measured as 
indicative of antimicrobial activity. Isolates 
producing more than one mm inhibitory zone 
formation around the well were considered as having 
antimicrobial activity against the particular 
pathogens. 
 
Screening for antibiotic susceptibility (Charteriset 
al., 2008): All the tests were performed in MRS for 
lactobacilli, leuconostocs and M17 forlactococci and 

streptococci. The respective agarwas inoculated with 
100 μl of the isolates of prior adjusted to 108 cells/ml. 
Inoculum was spread evenly over the entire surface of 
the plate by swabbing in three directions. Disc 
diffusion method was used to screen for the antibiotic 
susceptibility of isolates with antibiotic discs of 
penicillin (10μg), gentamycin (10μg), streptomycin 
(10μg), chloramphinicol (10μg), kanamycin (30μg) 
erythromycin (15μg) and bacitracin (10 μg). 
Antibiotic discs were firmly applied to the surface of 
the agar plates dried previously.  Four antibiotic discs 
were placed in one plate. Plates were incubated at 37 
or 30 0C for 24 h and diameter of the zones formed 
were measured using the calibrated scale. If the 
diameter of zone formation including the disc is < 
10mm, such isolates considered as resistant while 
isolates showed >10 mm listed as susceptible. 
 
III. RESULTS AND DISCUSSION 
 
Isolation and identification of LAB: From the thirty 
domestic dahi samples 80 lactic nature isolates were 
selected and after subjecting them for their 
performance in milk to determine the curdling time, 
acidity and Direct Microscopic Counts (DMC) only 
21 lactic isolates showed reasonably good 
performance. Further, these 21 lactic isolates were 
identified to their species level as per the 
Bergey’sManualof Systematic Bacteriology 
(2009).The phenotypically identified 21 lactic isolates 
were further confirmed by the 16S r RNA 
sequencing. 
 
Acid and bile tolerance: All the 21 identified lactic 
isolates were further characterized for the probiotic 
nature such as acid and bile resistance, antibacterial 
compounds production. The results showed that only 
the 21lactici isolates showed tolerance to acid and 
bile (Table 1& 2)and among the lactobacilli isolates 
the Lab.rahmnosusLB3Lab.plantarunLB9were shown 
more tolerance to acid and bile.In the present study 
out of 40 LAB isolates, which set the milk, only 21 
lactic isolates showed resistance to the acid, other 19 
lactic isolates did not tolerate the acid conditions after 
2 h exposure at pH 2.0. Among the survived isolates 
variations were found. Species of the Lactobacillus 
exhibited acid tolerance, however, gastric resistance 
has been shown to be highly strain dependent, with 
great variations between strains of the same species 
(Tannock, 2004). In agreement with Tannock(2004), 
the present study also showed that the Lactobacillus 
isolates had the highest tolerance to acid followed by 
streptococci, leuconostocs and the least survivability 
was by lactococcus isolates. Among the lactobacilli, 
two isolates, Lab.rahmnosusLB3 and Lab. 
plantarumLB9, showed the highest tolerance to the 
acid.The significant (P<0.05) reduction in survival of 
the strains observed after  subjected for bile 
treatment, even though all the strains showed  
reduction in viable counts, the Lab.rahmnosus LB3 

http://iraj.in


International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009,              Vol-5, Iss-2, Spl. Issue-2 Jun.-2017 
http://iraj.in 

Antibiotic Resistance in Probiotic Lactic Acid Bacteria: A Safety Concern 
 

35 

and Lab.plantarum LB9 were less affected during the 
bile exposure after 6 h. The variability in 
sensitivity/resistivity to bile conditions among strains 
may be attributed to differences in their Bile Salt 
Hydrolase (BSH) activity (an enzyme which de-
conjugates and decreases the digestive capability of 
bile) as reported (Singh et al., 2012). The findings of 
the study in this regard confirm the observations of 
several other researchers (Mishra and Prasad, 2005) 
who also reported sizeable variations in the bile 
tolerance among their probiotic strains. It was found 
in this study thatLab.rhamnosusLB3 and 
Lab.plantarum LB9 were found to be the most 
resistant strain to acid and bile conditions (2 log 
reductions). Similarly, other researchers have 
reported the ability of Lactobacillus strains to survive 
simulated gastric-intestinal conditions ( Pisanoet al., 
2014).The significant (P<0.05) reduction in survival 
of the strains observed after  subjected for bile 
treatment, even though all the strains showed  
reduction in viable counts.Generally the probiotic 
cultures are ingested with a product which also may 
contain other ingredients including a natural 
prebiotic. The product containing protein, fat and 
prebiotic may coat the probiotic culture and action of 
both acid and bile on probiotics may be lesser, where 
as in the laboratory experiments for acid and bile, the 
lactic isolates are used directly without any other 
ingredients and hence the effect may be harsh on the 
isolates than when eaten with a product. 
Antibacterial activity: The probiotics after they reach 
the colon segment of large intestine, need to survive 
in large numbers in viable form and also need to 
compete with the other microbes including 
pathogens. As a measure to survive in the 
competition to exert health benefits these probiotics 
produce various antibacterial substances such as 
acetic acid, lactic acid, hydrogen peroxide, 
bacteriocins and other inhibitory substances. The 
organic acids produced by probiotics reduce the pH 
of the colon so that the pathogens are inhibited and 
hydrogen peroxide produced by them, being a strong 
oxidizing agent, oxidizes the cell compounds. The 
bacteriocins are able to inhibit the pathogens. 
 
Probiotic bacteria can lower the luminal pH through 
secretion of acetic acid, lactic acid, which inhibits the 
growth of certain pathogens including entero-
pathogenic E.coli(Ogawa et al., 2001). Carey et 
al.(2008) reported that Short Chain Fatty Acids 
(SCFA) production also decreased 
enterohemolyticE.coli (EHEC) Shiga toxin 
expression, providing an additional barrier to 
infection. 
 
The antibacterial activity of the Lactobacillus isolates 
was evaluated in this study as shown in the Table 3 
and found that among the five isolates 
ofLab.rhamnosus tested, the isolate LB3, produced 
the highest inhibitory area against all the test 

organisms namelyE.coli, Salmonellasp. and 
Staph.aureus. Similarly among theLab. 
plantarumisolates, isolate LB14, showed  inhibition 
against all the three test organisms. Among 
Lab.fermentum isolates, isolate LB11showed the 
maximum inhibition against all the three test cultures. 
Both the strains of Lab.bulgaricusssp.delbruckii 
showed low inhibitory activity against all the three 
pathogens.DeVuyst and Vandamme (1994) have 
reported that LAB displays a wide range of 
antimicrobial activities. Among these activities, the 
production of lactic acid and acetic acid is obviously 
the most important. However certain strains of LAB 
are further known to produce bioactive molecules 
such as ethanol,formic acid, fatty acids, hydrogen 
peroxide, diacetyl, reuterin and reutericyclin. Ronkaet 
al. (2003) andAmin et al.(2012) have reported that 
Lactobacillus sp. showed a broad inhibitory spectrum 
against the E.coli. Ashraf et al.(2009) summarized 
that all lactobacilli testedexcept Lab. delbrucekissp. 
bulgaricusinhibited the growth of E. coli and Staph. 
aureus.In this study the highest antibacterial 
inhibition zone against E.coil, Salmonella sp. and 
Staph.aureus produced by the Lab.rahmnosusLB3 
may help in considering it as a potential probiotic 
strain. Many strains also produce bacteriocins and 
bacteriocin-like molecules that display antibacterial 
activity. Similar studies conducted by Ali et al. 
(2012) havereported that antibacterial activity of the 
good fourteen selected probiotic isolates exhibited 
varying degrees of inhibitory activity against human 
pathogenic Staph.aureus. 
 
Screening for Antibiotic properties: The probiotics 
normally donot carry transferable antibiotic resistance 
genes, since they are chromosomally encoded. 
Nevertheless, certain reports revealed that probiotics 
used in certain foods do carry the transferable 
antibiotic resistance genes, this resistance may be 
related to chromosomal, transposon or plasmid 
located genes (Salminenet al., 1998).  The LAB have 
shown resistance, intermediate and susceptibility to 
various antibiotics and the microbiological break 
point for the antibiotics have been recommended by 
the international organization such as European Food 
Safety Authority (EFSA) for regulating the use of 
probiotic bacteria in the food applications. In fact, 
some probiotic strains with intrinsic antibiotic 
resistance could be useful for restoring the gut 
microbiota after antibiotic treatment. However, 
specific antibiotic resistance determinants carried on 
mobile genetic elements, such as tetracycline 
resistance genes, are often detected in the typical 
probiotic genera, and constitute a reservoir of 
resistance for potential food or gut pathogens, thus 
representing a serious safety issue (Miguel et al., 
2013). 
 
In the present study the selected Lactobacillus 
isolates were screenedagainst the commonly used 7 

http://iraj.in


International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009,              Vol-5, Iss-2, Spl. Issue-2 Jun.-2017 
http://iraj.in 

Antibiotic Resistance in Probiotic Lactic Acid Bacteria: A Safety Concern 
 

36 

antibiotics, using the disc diffusion method described 
by the Charteriset al.(2008). All the isolates showed 
variable results with different antibiotics but all the 
13 lactobacilli isolates were susceptible for all the 7 
antibiotics as the inhibitory zones were less than 10 
mm diameter(Table 4). From the results obtained it 
can be inferred that antibiotic resistant is strain 
specific, species specific and antibiotic specific. 
 
Mari et al. (2007) have reported that the isolates 
obtained from commercial dairy and pharmaceutical 
products, 34 strains declared as probiotics, belonging 
to the genera Bifidobacterium and Lactobacillus and 
21 strains of starter culture bacteria. The lactobacilli 
were Lab. acidophilus, Lab.caseii, and 
Lab.delbrueckii ssp. bulgaricus. The streptococci 
were all Str.thermophilus, All tested strains were 
susceptible to ampicillin, bacitracin, clindamycin, 
dicloxcillin, erythromycin, novobiocin, penicillin G, 
rifampicin (MIC90 ranging from 0.01 to 4 μg/ml); 
resistant to aztreonam, cycloserin, kanamycin, 
nalidixic acid, polymyxin B and spectinomycin 
(MIC90 ranging from 64 to 1000 μg/ml) further, 
susceptibility to cephalothin, chloramphenicol, 
gentamicin, lincomycin, metronidazole, neomycin, 
paromomycin, streptomycin, tetracycline and 
vancomycin was variable and depending on the 
species. 
 
Kleinet al. (2000) have shown that Lactobacillus sp. 
are generally susceptible to chloramphenicol, 
erythromycin and tetracycline.Chang Liu et al. (2009) 
have reported that a total of 35 strains out of 41 LAB 
are resistant to antibiotic agents, some of which are 
resistant to multiple drugs and all isolates are 
susceptible to chloramphenicol, tetracycline, 
erythromycin, and β-lactams. On the contrary to 
present study Lin et al. (1996) and Gevers et al. 
(2001) have observed resistance genes in LAB found 
are tet(M) for tetracycline resistance and erm(B) for 
erythromycin, followed with cat genes coding for 
chloramphenicol resistance. The antibiotics 
breakpoints for all the LAB species is still under the 
developing stage and lot of research work need to be 
done to establish the breakpoint for each antibiotic 
against LAB and probiotics. 
 
REFERNCES 
 

[1] ALI F. S., SAAD O. A. O. and SALWA, A. HUSSEIN, 
2012.Antimicrobial activity of `probiotic bacteria 
Egypt.Acad. J. Biolog. Sci., 5(2): 21-34) 

[2] AMIN, M. R., ISLAM, M. N., HABIB1 M. A. And ISLAM, 
F., 2012.Shelf-life of Dahi (Yogurt) with or without potato 
mash.The Bangladesh Vet., 29(1) : 22 – 30 

[3] ASHRAF, M., M. ARSHAD, M. SIDDIQUE and. 
MUHAMMAD, 2009.In Vitro screening oflocally isolated 
Lactobacillus species for probioticproperities.Pakistan. Vet. 
J., 29(4):186-190 

[4] CHARTERIS, W. P., KELLY, P.M.,and MORELLI  L., 
2008. Gradient diffusion antibiotic susceptibility testing of 
potentially probiotic lactobacilli.J.Food. Prot.,  64(12): 
2007-2014 

[5] COURVALIN, P., 2006. Antibiotic resistance: the pros and 
cons of probiotics. Digestive andLiver Dis., 38, 261-265 

[6] DE VUYST, L. and VANDAMME, E.J., 1994. Bacteriocins 
of lactic acid bacteria.microbiol genetics and applications. 
London, Blackie Academic & Professional 

[7] GEVERS, D., HUYS, G. and SWINGS, J., 
2001.Applicability of rep-PCR finger printing 
foridentification of Lactobacillus species.FEMS Microbiol. 
Lett.,205: 31–36 

[8] KLEIN, G., HALLMANN, C., CASAS, I.A., ABAD, 
[9] J., LOUWERS, J. and REUTER, G., 2000. Exclusion of 

vanA, vanB and vanC type glycopeptide resistance in 
strains of Lactobacillus reuteriand Lactobacillus 
rhamnosusused as probiotics by polymerase chain reaction 
and hybridization methods. J. App.Microbiol., 89: 815-824 

[10] MARI ROSARIA D'AIMMO MONICA MODESTO, and 
BRUNO BIAVATI, 2007. Antibiotic resistance of lactic 
acid bacteria and Bifidobacteriumspp.isolated from dairy 
and pharmaceutical products, Int. J. Food Microbiol.,115: 
35–42 

[11] MIGUEL GUEIMONDE, BORJA SÁNCHEZ, CLARA G. 
DE LOS REYES-GAVILÁN, 2013.Antibiotic resistance in 
probiotic bacteria, Front.Microbiolsimulated human GI 
tract. Journal of Biomedicine and Biotechnology.,12: 1-9 

[12] MISHRA, V. and PRASAD, D.N., 2005. Application of In 
vitro methods for selection ofLactobacilluscasei strains as 
potential probiotics. Int. J.FoodMicrobiol., 103: 109-115 

[13] OGAWA, M., SHIMIZU, K., NOMOOTO, K., TANAKA, 
R., HAMABATA,T., YAMASAKI,S., TAKEDA, T. and 
TAKEDA,Y., 2001. Inhibition in vitro growth of Shiga 
toxin-producing Escherichia coli O157:H7 by probiotic 
Lactobacillus strains due to production of lactic acid. 
Int.J.Food Microbiol.,68:135-140 

[14] PISONA, M B., VIALE, S., CONTI, S., FADDA, M E., 
DEPLANO, M., MELIS, M P., DEINA,M. and 
COSENTINO, S., 2014. Preliminary evaluation of probiotic 
properties of Lactobacillus strains isolated from Sardinian 
dairy products. Bio.Med. Res. Int., 1-9 pages (Artcile ID 
286390) 

[15] PRABHA, R., MANJUJNATH, R., KRISHNA, R. and 
SHANKAR, P. A., 2008.Antibacterialactivity of 
Lactobacillus acidophilus in MRS broth and skim milk. The 
Mys.J. Agri. Sci., 42:697 – 702 

[16] RAJASHEKAR, P., 2013. Evaluation of the characteristics 
of the wild strains of the lactic isolates obtained from dahi. 
M.Tech Thesis submitted to KVAFSU, Bidar 

[17] TANNOCK, G. W., 2004. Identification of Lactobacilli and 
Bifidobacteria.Curr.Iss. Mol. Biol.1(1): 53-64 

[18] RONKA, E., E. MALINENA, M. SAARELAB, M.RINTA-
KOSKIC, J. AARNIKUNNASA,and  PALVA, 2003. 
Probiotic and milk technological properties of Lactobacillus 
brevis.Int. J. Food Microbiol.,83 : 63-74 

[19] SALMINEN,S., BOULEY,C., BOUTRON-RUAULT,M.C., 
COMING,J.H., FRANCK,A.,GIBSON,G.R., ISOAURI,E., 
MOREAU, M.C., ROBERFROID,M. and ROWLAND, I., 
1998. Functional food science and gastrointestinal 
physiology and function.Br. J. Nutr., 80: 147-171 

[20] SINGH, T.P., KAUR, G., MALIK., R.K., SCHILLINGER, 
U., GUIGAS, C. and KAPILA, S.,2012. Characetrization of 
intestinal Lactobacillus reuteri strains as potential 
probiotics. Prob. Antimicro.Prot., 4:47-58 

 
 
 
 
 
 

http://iraj.in


International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009,              Vol-5, Iss-2, Spl. Issue-2 Jun.-2017 
http://iraj.in 

Antibiotic Resistance in Probiotic Lactic Acid Bacteria: A Safety Concern 
 

37 

 
Table 1: Acid tolerance of the selected lactic isolates 

 

Sl. 
No. Group No. of 

Isolates Isolate code 

Acid Tolerance, Viable count 
log 10cfu/g CD (P<0.05) Incubation time (h) 
0 2 

1 Lactococcus 2 LL2 5.73±0.04a 1.23±0.15 b 0.35 
LL12 5.62±0.03a 0.77±0.21 b 0.60 

2 Streptococcus 3 
ST2 4.59±0.02a 3.30±0.15 b 0.80 
ST4 6.07±0.06a 3.67±0.17 b 1.09 
ST6 5.63±0.31a 3.32±0.08 b 0.23 

3 Leoconostoc 3 
LE2 5.24±0.23a 1.30±0.26 b 0.3 
LE6 4.85±0.25a 1.33±0.45 b 0.5 
LE10 5.23±0.00 a 1.53±0.24 b 0.22 

4 Lactobacillus 13 

LB1 7.32±0.28a 4.42±0.63b 0.52 
LB2 7.5±0.14a 2.7±0.36 b 0.76 
LB3 7.21±0.09a 5.14±0.49 b 0.43 
LB4 7.43±0.40a 2.37±0.55 b 0.91 
LB5 7.13±0.06a 2.42±0.15 b 0.42 
LB8 8.31±0.02a 3.17±0.29 b 0.25 
LB9 6.23±0.06a 5.07±0.00 b 0.29 
LB11 6.72±0.11a 4.13±0.08 b 0.51 
LB12 6.35±0.00a 3.87±0.32 b 0.38 
LB14 6.73±0.36a 3.17±0.30 b 0.32 
LB15 6.01±0.22a 3.93±0.15 b 0.56 
LB20 5.80±0.55a 3.14±0.15 b 0.56 
LB23 5.60±0.00a 2.77±0.00 b 0.38 

Results are expressed as means ± standard deviation of means abcd means with in a column without a common superscript are 
statistically significantly different(P<0.05 

                                    
Table 2: Bile Tolerance of The Selected Lactic Isolates 

Sl.No. Group No. of 
Isolates 

Isolate 
code 

Bile Tolerance, Viable count log 
10cfu/g 

CD(P<0.05) 
Incubation time (h) 
0 6 

1 Lactococcus 2 LL2 5.73±0.04 a 0.00±0.00 b 0.018 
LL12 5.62±0.03 a 2.00±0.00 b 0.02 

2 Streptococcus 3 
ST2 4.59±0.01 a 2.59±0.01 b 0.05 
ST4 6.07±0.00 a 2.93±0.02 b 0.034 
ST6 5.99±0.01 a 2.56±0.11 b 0.18 

3 Leoconostoc 3 
LE2 5.53±0.03 a 2.15±0.17 b 0.29 
LE6 5.52±0.03 a 1.93±0.15 b 0.25 
LE10 5.8±0.20 a 2.00±0.20 b 0.82 

4 
 Lactobacillus 13 

LB1 6.78±0.53 a 4.34±0.20 b 0.09 
LB2 7.56±0.04 a 4.33±0.22 b 0.44 
LB3 7.21±0.09 a 5.59±0.15 b 0.28 
LB4 6.87±0.11 a 4.87±0.32 b 0.55 
LB5 7.10±0.10 a 4.10±0.10 b 0.23 
LB8 7.31±0.02 a 4.31±0.02 b 0.52 
LB9 7.25±0.13 a 5.27±0.15 b 0.07 
LB11 7.05±0.13 a 4.13±0.35 b 0.6 
LB12 6.82±0.16 a 4.87±0.21 b 0.42 
LB14 6.52±0.03 a 4.43±0.11 b 0.19 
LB15 6.09±0.08 a 5.14±0.00 b 0.16 
LB20 5.51±0.02 a 2.43±0.00 b 0.26 
LB23 5.60±0.06 a 2.40±0.00 b 0.38 
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Results are expressed as means ± standard deviation of means abcd means with in a column without a common superscript are 
statistically significantly different(P<0 

Table 3: Antibacterial activity of different strains of Lactobacillus sp. isolates against test organism 

Sl. 
No. Name of the Lactobacillus sp. 

Inhibitory zone (sq mm) against test organism 
CD 
(P<0.05) E.coli 

MTCC 1169 

Salmonella 
sp. 
MTCC 1167 

Stap. aureus 
MTCC 7441 

1 Lab. rhamnosusLB1 80.87±0.2da1 74.9±0.25a2 138±1.18a3 2 
2 Lab.rhamnosusLB2 75±0.08b1 56.3±0.29b2 109±0.08b3 1.41 
3 Lab. rhamnosusLB3 122.2±0.25c1 94.1±0.10c2 144.8±0.68a3 2 
4 Lab. rhamnosusLB4 94.2±0.42g1 89.2±0.18d2 115±0.38c3 1.55 
5 Lab. rhamnosusLB5 56.1±0.15e1 86.3±1.52e2 115.8±0.35c3 1.79 
6 Lab.fermentumLB8 56.4±0.18e1 56.4±0.12b1 94.4±0.53d3 1.69 
7 Lab.plantarumLB9 94.2±0.12g1 90.9±0.01e2 115.3±0.23b3 1.09 
8 Lab.fermentumLB11 138.1±0.15j1 90.9±.0.25e2 138.1±.0.11e3 1.26 
9 Lab.fermentumLB12 94.2±0.05g1 56.3±0.29b2 113.8±1.70f3 1.99 
10 Lab.plantarumLB14 122±0.15c1 90.6±0.52e2 138.2±0.25e3 0.63 
11 Lab.plantarumLB15 74.5±0.11b1 74.5±10.04k1 74.9±0.24h1 0.63 
12 Lab.delbrueckiissp.bulgaricusLB20 68.4±0.50c1 56.3±0.26b2 128.9±0.48e2 0.63 
13 Lab.delbrueckiissp.bulgaricusLB23 56.3±0.05e1 74.4±0.31a2 115.6±0.32b2 0.88 
 CD (P<0.05) 0.54 0.53 1.06  

 
Results are expressed as means ± standard deviation of means, abcd means with in a  same column without a common superscript 

are statistically significantly different (P<0.05)  , 123 means with in a same row without a common superscript are statistically 
significantly different 

 
Table 4: Antibiotic sensitivity of different strains of  Lactobacillus sp. 

 

Sl.No. Name of Lactobacillus Name of Antibiotic 
Pen Str Gen Kan Chl Ery Bac 

1 Lab. rhamnosusLB1 24.67 12.67 20.33 14.00 22.33 38.67 19 
2 Lab.rhamnosusLB2 22.00 12.00 19 14.33 19.33 36.67 19.67 
3 Lab. rhamnosusLB3 18.67 11.67 18 10.67 16.33 37.67 21.33 
4 Lab. rhamnosusLB4 21.00 11.67 22 10.67 21.67 35.00 19.33 
5 Lab. rhamnosusLB5 24.33 13.67 17.33 12.33 21.00 40.33 24.67 
6 Lab.fermentumLB8 22.00 13.33 17.67 13.33 19.67 30.67 21.33 
7 Lab.plantarumLB9 24.33 12.67 16 14.67 30.67 30.67 21 
8 Lab.fermentumLB11 21.67 12.33 18 14.67 26.33 31.00 19 
9 Lab.fermentumLB12 22.00 14.00 20.67 14.33 23.00 29.33 19.67 
10 Lab.plantarumLB14 31.00 18.67 21.33 17.67 25.00 28.67 18 
11 Lab.plantarumLB15 35.33 10.67 18 13.67 23.00 32.67 20.33 
12 Lab.delbrueckiissp.bulgaricusLB20 22.33 12.33 22.33 13.00 20.67 29.67 22.33 
13 Lab.delbrueckiissp.bulgaricusLB23 23.67 11.33 18.67 12.00 19.33 31.00 18.00 

 
Pen-Penicillin (10µg), Str-Streptomycin (10µg), Gen-Gentamycin (10µg),Kan-Kanamycin (30µg), 

Chl-Chlroamphinicol (10 µg), Ery- Erythromycin (15µg), Bac-Bacitracin (10 µg) 
All the values are mean of three trials 
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