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Introduction as probiotics in foods have very similar physiological 
properties and nutritional requirements and grow under The gut microbiota is made up of diverse and 
similar environmental conditions. It is necessary to complex microbial communities including bacteria, 
identify suitable LAB's with good characteristics of fungi and protozoa. This micro- biota plays a key role 
probiotics to promote Public Health and to avoid in the host  overall health [1] through its metabolic 
confusion. Identifying probiotic characteristics of these activities and physiological regulation such as promotion 
bacterial strains by in vitro studies forms the basis for of nutrient absorption, synthesis of bioactive compounds, 
selection of functional probiotics for commercial use. improvement of intestinal barrier function, motility 

Therefore, the present study was undertaken to and resistance to pathogens or modulation of the 
screen and compare the functional probiotic properties immune system. Alteration of the microbiota may 
of known strains of lactic acid bacteria.cause some direct or indirect digestive pathologies like 

infectious diseases and chronic inflammation [2, 3] Materials and Methods
metabolic disorders [4] or atopic diseases [5]. There is 

Experimental design: Six Lactic acid bacterial strains 
lot of awareness among people about use of probiotics 

were evaluated for their probiotic characteristics namely 
in place of antibiotics during the last decade but there 

acid tolerance, tolerance to bile salts, antagonistic 
has been a lot of confusion due to increased influx of 

activity against different food borne pathogens and 
probiotic foods with several strains of LAB in Indian 

antibiotic sensitivity.
market. Most of the strains of lactic acid bacteria used 

Lactic acid bacterial strains: The lactic acid bacterial 
strains namely, Lactobacillus fermentum 141, 
Lactobacillus casei 297, Lactobacillus fermentum 156, 
Lactobacillus rhamnosus 18, Lactobacillus delbruckii 

Veterinary World, EISSN: 2231-0916
Available at www.veterinaryworld.org/Vol.6/Oct-2013/18.pdf

Evaluation of different lactic acid bacterial strains for probiotic 
characteristics

1 1 2 2
B. Srinu. , T. Madhava Rao , P. V. Mallikarjuna Reddy  and K. Kondal Reddy

1. Department of Veterinary Public Health, College of Veterinary Science, Rajendranagar, Hyderabad, 
Andhra Pradesh, India; 2. Department of Livestock Products Technology, College of Veterinary Science, 

Rajendranagar, Hyderabad, Andhra Pradesh, India
Corresponding author: B. Srinu, email: beesamsrinu@gmail.com

Received: 25-05-2013, Revised: 18-07-2013, Accepted: 19-07-2013, Published online: 27-08-2013

Abstract

Objective: The objective of the present study was to collect different Lactic acid bacterial strains from culture collection 
centers and screen their functional probiotic characteristics such as acid tolerance, bile tolerance, antibacterial activity and 
antibiotic sensitivity for their commercial use. 

Materials and Methods: Acid and bile tolerence of selected LAB(Lactic acid bacteria) was determined. The antibiotic 
resistance of Lactobacillus species was assessed using different antibiotic discs on de Mann Rogosa Sharpe broth (MRS) agar 
plates seeded with the test probiotic organism. The antibacterial activity of LAB was assessed by using well diffusion method.

Results: Among the six probiotic strains tested, all showed good survivability at high bile salt concentration (0.3 to 2.0 % 
oxgall) and good growth at a low pH of 1.5 to 3.5. These probiotic species showed good survival abilities in acidic pH of 2.0 to 
3.5 except Lactobacillus delbrueckii subspp. bulgaricus 281 which did not grown at pH of 2.0.  Lactobacillus fermentum 141 
was able to grow even at pH of 1.5 also. Among the six lactic acid species, Lactobacillus fermentum 141 (except Tetracycline), 
Lactobacillus delbrueckii subspp. Bulgaricus 281 except (Cefpodoxime) and all other LAB  were resistant to all the 
antibiotics tested (Ampicillin, Nalidixic acid , Ciprofloxacin ,Co-Trimoxazole, Gentamicin and  Cefpodoxime). All these 
probiotic organisms were screened for their in vitro inhibition ability against pathogenic microorganisms namely, E.coli 
ATCC (American type culture collection centre), Pseudomonas aeruginosa, Salmonella paratyphi, Staphylococcus aureus. 
Lactobacillus delbrueckii subspp. bulgaricus 281, Lactobacillus casei 297 and Lactobacillus fermentum 141  inhibited the 
growth of all the pathogenic bacteria used in the study. 

Conclusion: The study indicated Lactobacillus fermentum 141 and Lactobacillus casei 297 as potential functional probiotics 
for future in vivo studies for commercialization in the food industry.
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subspp bulgaricus 281 and Lactobacillus plantarum 20 over the surface of MRS agar plates with a sterile 
were obtained from National Dairy Research Institute cotton swab. The plates were allowed to dry and a 
(NDRI, Karnal) to test their functional probiotic sterile cork borer of diameter 7.0 mm was used to cut 
characteristics. Culture media were procured from uniform wells in the agar plates. Each well was filled 
Himedia Laboratories, India and prepared according to with 0.1 ml of inoculums from MRS broth and 
standard procedures. The lactic acid bacterial strains incubated at 37°C for 36 to 48 h. After incubation, the 
were sub-cultured three times before use in sterile de diameter (mm) of the inhibition zone around the well 
Mann Rogosa Sharpe broth (MRS) using 1% was measured by [8] method. 
inoculums and incubated at 37°C for 48 h. 

Results and Discussion

Acid and bile tolerance: Acid and bile tolerence of 
Acid and bile tolerance: The bile and acid tolerance are 

selected LAB was determined according to [6] method. important characteristics of lactic acid bacterial strains. 
The growth of LAB in MRS broth containing different Bile tolerance is required for bacterial growth in small 
concentrations of oxgall was measured by spectro- intestine [10] and acid tolerance is required for the 
photometer at 620nm. The growth of LAB in MRS bacteria to survive passage through the stomach [11] as 
broth with different pH range (1.5, 2.0, 3.0 and 3.5was well as to survive in food [10]. All the selected Lactic 
tested. The growth of LAB on MRS agar plate was used acid bacterial strains showed good survival abilities in 
to designate as acid and bile salt tolerant. the tested acidic pH range (1.5, 2.0, 3.0 and 3.5) as 

shown in Table-1. Among all the strains tested except, Antibiotic sensitivity test: The antibiotic resistance of 
Lactobacillus delbrueckii subspp. bulgaricus 281 did Lactobacillus species was assessed using different 
not grow at pH 2.0 and these findings are in accordance antibiotic discs on MRS agar plates seeded with the test 
with the reports of [6,12,13,14,] . probiotic organism. The antibiotic discs were placed on 

In the present study, it was observed that all the surface of agar and the plates were kept at 4°C for 
1h for diffusion and then incubated at 37°C for 24 h the Lactic acid bacterial strains survived and 
according to [7]. Resistance was assessed against the tolerated bile salts (Oxgall) concentrations of 0.3 
different antibiotic discs namely Ampicillin (10 mcg), to 2.0 % quite effectively. But a marginal decrease 
Nalidixic acid (30µg), Ciprofloxacin (30µg), Gentamicin in the viability of all the strains was found when a 
(10µg), Cefpodoxime (10µg), Co-Trimoxazole (25µg) 

bile salt concentration was increased from 0.3 to 
and Tetracycline (10µg). The zone size (mm) 

2.0 %.  Similar observations were also reported by interpretative chart for antibiotics was measured 
[15]. The differences in the absorbance values of according to Performance Standards for Antimicrobial 
bile tolerance (at 620nm)  between strains in the Disk Susceptibility Tests as described by [8].
present study might be due to differences in their 

Antibacterial activity: A modified method described 
ability to grow and colonize and these findings are by [9] was used in which an overnight culture of 
similar to the findings of [16] (Table-2). Among all pathogenic microorganisms namely. Staphylococcus 
the Lactobacillus spp., Lactobacillus fermentum aureus, Salmonella paratyphi B, Escherichia coli and 
141 showed highest absorbance at 620 nm at Pseudomonas aeruginosa were grown in nutrient 
different bile salt concentrations (0.3-2.0%). broth. A lawn of an indicator strain i.e., pathogenic 

organisms were made by spreading the cell suspension Absorbance values are presented in the Table-2.

Table-1. Survivability of Lactobacillus species at different pH levels in MRS broth.

Name of the probiotic organism                                     pH

1.5 2.0 2.5 3.0 3.5

Lactobacillus fermentum 141 +ve +ve +ve +ve +ve
Lactobacillus fermentum 156 -ve +ve +ve +ve +ve
Lactobacillus rhamnosus 18 -ve +ve +ve +ve +ve
Lactobacillus plantarum 20 -ve +ve +ve +ve +ve
Lactobacillus delbrueckii subspp. bulgaricus 281 -ve +ve +ve +ve +ve
Lactobacillus casei 297 -ve +ve +ve +ve +ve

Note:  -ve means no turbidity, + ve means turbidity present after incubation at 37°C for 48 h.

Table-2. Absorbance values of MRS broth inoculated with Lactobacillus species at different oxgall concentration (0.3 to 2.0 
o%) after incubation at 37 C for 24 h.

Name of the probiotic organism Absorbance at 620 nm by spectrophotometer

0.3% 0.5% 1.0% 2.0%

Lactobacillus fermentum 141 1.878 1.674 1.423 1.397
Lactobacillus fermentum 156 1.769 1.564 1.453 1.276
Lactobacillus rhamnosus 18 1.438 1.153 1.061 0.999
Lactobacillus plantarum 20 1.540 1.239 1.101 0.95
Lactobacillus delbrueckii subspp. bulgaricus 281 1.852 1.645 1.534 1.256
Lactobacillus casei 297 1.487 1.365 1.187 1.027
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Antibiotic sensitivity test: Among six Lactobacillus Staphylococcus aureus, Salmonella paratyphi B, E.coli 
spp. tested, Lactobacillus fermentum 141 (except ATCC and Pseudomonas spp. Lactobacillus 
Tetracycline), Lactobacillus plantarum 20 ,  delbrueckii subspp. Bulgaricus 281, Lactobacillus 
Lactobacillus delbrueckii subspp. Bulgaricus 281 casei 297 and Lactobacillus fermentum 141  inhibited 
except (Cefpodoxime) and Lactobacillus casei 297 the all the pathogenic bacteria used in the study, 
showed resistance to all the antibiotic discs tested. whereas Lactobacillus fermentum 156 showed 
Lactobacillus fermentum 156 showed resistance to the resistance to Staphylococcus aureus and E.coli ATCC 
all the antibiotic discs tested except Ampicillin, whereas susceptibility to the Salmonella paratyphi B 
Ciprofloxacin and Cefpodoxime,  whereas  and Pseudomonas spp. The total six LAB strains used 
Lactobacillus rhamnosus 18 (except Nalidixic acid, in the study have shown good antagonistic activity 
Co-Trimoxazole and Ciprofloxacin) showed against different food borne pathogens with varying 
sensitivity to all the antibiotic discs tested (Table-3). degree of zone of inhibition. Among six LAB's, 
The strains of Lactobacillus fermentum 141 and Lactobacillus delbruckii subspp. Bulgaricus 281, 
Lactobacillus plantarum 20 have shown resistance to Lactobacillus casei  and Lactobacillus fermentum 141  
Ampicillin, Nalidixic acid, Gentamicin and Co- inhibited the all the pathogenic bacteria in vitro. [18]  
Trimoxazole, similar results were observed by [17]. reported that the antibacterial action of four strains of 
But [18] observed that these three strains exhibited L. fermentum, L. plantarum, L. casei and L. brevi which 
sensitivity to Ampicillin and Gentamicin under similar inhibited the growth of E.coli, Staphylococcus aureus, 
conditions. [6] reported that L. plantarum 20 and L. Klebsialla spp and Pseudomonas spp. They also 
rhamnosus 18 showed resistance to Ampicillin, observed slight differences in antagonistic activity of 
Nalidixic acid, Co-Trimoxazole, Gentamicin and LAB's on tested pathogenic organisms due to 
Tetracycline and these findings are in accordance with production of antimicrobial compounds to varying 
the results of the present study except L. rhamosus 18 degree. The increase in the production of lactic acid 
which was susceptible to Ampicillin, Gentamicin and with time has been attributed to lowered pH, which 
Tetracycline. permits the growth of LAB. The antimicrobial effect of 

Lactobacillus species has shown sensitivity to lactic acid is due to undissociated form of acid, which 
Cefpodoxime and Gentamicin, whereas resistance to penetrates the membrane and liberates hydrogen ion in 
almost all the antibiotic discs tested similar findings the neutral cytoplasm thus leading to inhibition of vital 
were revealed by [19] stated that all the lactic acid cell functions. Lactic acid bacterial strains used in the 
bacterial strains exhibited resistance to different study have exhibited good antibacterial activity against 
antibiotic discs could be due to their natural and the food borne pathogens tested and the results are in 
intrinsic resistance and might be due to the cell wall agreement with the findings of the [21]. Antibacterial 
structure and membrane impermeability of LAB activity of LAB on enteric pathogenic bacteria viz, S. 
strains. In the present study, Lactobacillus casei 297 aureus and E.coli are in accordance with [22]. Good 
showed resistance to all the antibiotics discs tested. antibacterial activity was shown against all the 
Among six LAB's tested, five showed susceptibility to pathogens used in the study by L. delbrueckii subspp. 
some of the antibiotic discs tested. The susceptibility bulgaricus 281 which was similar to the findings of 
might be due to their broad antibacterial spectrum and [23]. Among all the strains L. plantarum 20 and L. 
excellent safety profile [20]. rhamnosus 18 showed strong antibacterial activity 
Antibacterial activity: All the six lactic acid bacterial against all the enteric pathogens tested and similar 
strains showed good antibacterial activity (Table-4) results were observed by [6]. This might be due to the 
against the tested pathogenic bacteria namely, production of acetic and lactic acids that lower the pH 

Table-3.  Lactobacillus species showing sensitivity/resistant with different antibiotics (zone of inhibition diameter in mm) [24].

Name of the probiotic organism Ampicillin Nalidixic acid Ciprofloxicin Cefpodoxime Gentamicin Co-Trimoxazole Tetracycline

Lactobacillus fermentum 141 13mm (R) R 20mm (I) R 14mm(I) R 25mm(S)
Lactobacillus fermentum 156 25mm(S) R 27mm(S) 22mm(S) R R R
Lactobacillus rhamnosus 18 23mm(S) R 13mm(R) 26mm(S) 15mm(S) R 34mm(S)
Lactobacillus plantarum 20 R R 12mm (R) 14mm ® 14mm(I) R R
Lactobacillus delbrueckii subspp. 11mm (R) R 13mm (R) 28mm (S) 10mm(R) 10mm(R) 18mm(I)
bulgaricus 281
Lactobacillus casei 297 R R R R R R R

 In brackets R=Resistant S=Sensitive, I=Intermediatory according to the performance standards for antimicrobial disc suspension tests [24].

Table-4. Antibacterial activity of Lactobacillus spp. against various pathogenic bacteria

Name of the probiotic organism S. aureus Salmonella para-B E.coli ATCC Pseudomonas spp.

Lactobacillus fermentum 141 15mm 19mm 13mm
Lactobacillus fermentum 156 Resistant 14mm Resistant 13mm
Lactobacillus rhamnosus 18 Resistant 15mm 17mm 12mm
Lactobacillus plantarum 20 Resistant 17mm 13mm Resistant
Lactobacillus delbrueckii subspp. bulgaricus 281 17mm 16mm 16mm 15mm
Lactobacillus casei 297 16mm 20mm Resistant 17mm

Resistant
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