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Abstract 

   
In this study, five (5) Lactobacillus acidophilusisolates characterized from local yoghurt sample after enrichment 

in MRS broth using biochemical and morphological examination. Two of the five, isolate LA002 and LA005, 

posed best probiotic activity on test organisms.Al of theL. acidophilusisolates grew best at 37°C with an initial 

pH 5. However, the best activity ofL. acidophilus was observed in pH 6. The two lactic acid bacterial isolates, 

LA002 and LA005 demonstrated potent antimicrobial activity against different multidrug resistant isolates of 

Escherichia coli, Klebsiella pneumonia and Salmonella typhimorium. The L. acidophilus was found to be the 

most potent antagonistic microbe against E. coli and activity was much higher than onion and garlic.  K. 

pneumonia also significantly inhibited by L. acidophilusisolates. However, L. acidophilus isolates can not 

considerably inhibit the growth of S. typhimorium.These results demonstrated that L. acidophilus bacteria can 

support a healthy digestive tract and can be used as a probiotic supplementation.  
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Introduction 

Curd is the regular and common food component in 

all major areas of Bangladesh.Lactic acid bacteria 

(LAB) are a group of Gram positive, non-respiring, 

non-spore forming, cocci or rods which produce lactic 

acid as major end product from fermentation of 

carbohydrates. Lactobacilli are one of the major 

microbial components of commercial curd considered 

to be beneficial participants in human microbial 

ecology (Hummel et al., 2007). Among LAB group, 

L.acidophilus found plentiful in commercial curd and 

recommended as a preventive approach to maintain 

the balance of intestinal microflora (Shah, 2007). 

 

Probiotics’ are live microbial food and feed 

supplements that are supposed to benefit health by 

improving the balance of the intestinal microbial 

community.  

 

The term probiotics was first introduced by Parker 

(1974).According to him probiotics are “Organisms 

and substances which contribute to intestinal 

microbial ecological balance”. Helpful bacteria, such 

as L.acidophilus have the ability to kill off other 

bacteria by secreting small quantities of antibiotic–

like substances, including lactic-acid, acetic–acid, 

benzoicacid, hydrogen peroxide, acidolin, lactocidin 

and acidophilin. Research has shown that the benefits 

of the friendly bacteria are achieved without the 

undesirable side effects of antibiotic therapy, 

including diarrhea, digestive problems and vaginal 

yeast infections (Fuller, 1989). Lactobacilli of human 

intestinal origin have been shown to exhibit 

antagonistic activity against both Gram positive and 

Gram negative bacteria. Many strains belonging to 

the L. acidophilus groups have been reportedto 

produce antimicrobial compounds, which show a 

great variety as to their inhibition spectrum. 

Antimicrobial substance produced are smaller 

peptides and do not contribute to the formation of 

resistance to pathogens (Alla et al., 2003). 

 

Lactobacillus acidophilus is a well-known and well-

studied probiotic microorganism. However, it is now 

clear that different strains vary in their efficiency and 

probiotic potentials in different conditions (Ng et al., 

2009). Hence the present study was conducted to 

determine an optimized growth condition of 

L.acidophilus in culture that showed a potent activity 

against human clinical samples and thus can be used 

as potential probiotic. 

 

Materials and methods 

Curd collection 

A total of 20samples were collected aseptically from 

three different sources: Bogra, Sylhet and Dhaka. 

After collection, the samples were immediately 

brought to the laboratory in cold condition and 

processed within an hour. 

 

Preparation of media 

Curd is the best source for lactobacillus spp. among 

the other dairy products such as milk, buttermilk etc. 

Curd istaken in sterilized flask. Under the aseptic 

conditions curd was serially diluted from 10-1 to 10-

14 from this 14dilutions 10-5 10-7 10-9 are selected. 

For this 3 tubes spread plate technique further with 

streak plate technique isdone on MRS medium. They 

are incubated in incubator at 370C which is optimum 

temperature for lactobacillus species for 24 hours. 

After the period of incubation 3 isolated colonies were 

grown. Colony characterization is done for this 3 

colonies found to be lactobacillus species. 1 colony 

shows 100% resemblance with lactobacillus 

acidophilus. Further catalase test was done. Selected 

colonies were purified by streak plate method. The 

purified bacterial isolates were stored at -80C in 

sterile reconstituted skim milk 12.5 (w/v) 

supplemented with 15% glycerol.  

 

Determination of acid tolerance 

Percent survival of the three strains wasdetermined 

after exposure to pH 2.5 for 2 h and 4 hat 37°C. For 

this, overnight grown cultures wereinoculated in MRS 

broth adjusted to pH 2.5. Thesamples were plated 

onto MRS agar at the end ofexposure time. The plates 

were incubated for 24 h at37°C and total viable count 

was determined. Uninoculatedbroth served as 

negative control while set of test organisms 

inoculated in MRS broth (pH6.2) was used as positive  
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control. 

 

Determination of bile tolerance 

Bile tolerance of L. acidophilus cultures wasexamined 

by inoculating them in MRS brothcontaining oxgall 

(Central Drug House, New Delhi,India) at the 

concentrations of 0.2%, 0.3% and 0.5%.The control 

comprised of MRS broth without bilesalt. Bacterial 

growth was monitored by measuringabsorbance at 

600 nm after incubation for 24 h at37°C. 

 

Antimicrobial activity 

Using in-vitro agar well diffusion 

method,antimicrobial activity experiments were 

carried out(Zinedine and Faid 2007). The probiotic 

activity ofLactobacillus strains was tested against 

three common human pathogens (1) Escherichia coli 

(2) Salmonella typhi and (3) Klebsiellapneumoniae 

cultured earlier in nutrient agar (NA) broth. 

Overnight growncultures of L. acidophilus strains 

were inoculated inthe wells of nutrient agar where 

testmicroorganisms were inoculated by pour 

platetechnique. The plates were incubated at 37ºC for 

24h. The inhibition zones were measured at the end 

ofincubation period according to Foysal et al., 2011. 

 

Antibiotic susceptibility assay 

A disc diffusion assay was performed to 

studyantibiotic susceptibility of L. acidophilus 

strains. Thecultures were inoculated in MRS agar 

using pourplate technique. The antibiotics were 

supplied in theform of dodeca discs (Hi Media, India) 

which includednalidixic acid, norfloxacin, co-

trimoxazole, gentamycin, ampicillin, cephalexin, 

mecillinam, chloramphenicol, tetracycline, 

kanamycin, amikacinand streptomycin. The zones of 

inhibition weremeasured after incubation at 37ºC for 

24 h. The strains were cultivated on control plates 

(MRS agarwithout antibiotic discs) under identical 

conditions. 

 

Results 

After primary isolation, five (5) out of twelve samples 

showed to be L. acidophilus and two (40%) of them 

(LA002 and LA005) showed very good probiotic 

properties. These two strains were come from Bogra, 

Bangladesh, used in regular food chain for human 

diet. The isolated two strains were Gram-positive, 

catalase negative, non-spore forming, mesophillic 

bacilli. 

 

Table 1. Biochemical characteristics of Lactobacillus acidophilus. 

Serial No. Name of the test L. acidophilus 

1 Grams Reaction Positive 

2 Catalase test Negative 

3 Motility test Non-motile 

4 Gas from Glucose Negative 

5 Arginine test Negative 

6 Mannitol Negative 

7 Lactose Positive 

8 Glucose Positive 

 

Effect of temperature on the growth of L. acidophilus 

strains 

In all the three experiments, effect of temperatures 

28⁰ C, 37⁰ C and 45⁰ C on the growth of two selected 

strains were found to be significantly different. Fig. 1 

shows the effect of temperature on viability ofL. 

acidophilus strains. All strains grew well at 28⁰ C and 

37⁰ C and their growth was comparable. None of 

them could grow at 45⁰ C. Considering the 

physiological temperature of human body and the 

results obtained, all further experiments were carried 

out at 37⁰ C. 

 

Growth at different pH  

Table 2 shows the results of the growth of L. 

acidophilus at different pH values. The turbidity 
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observed for pH values in the range of 3.0 to 9.0 

indicating that the bacteria preferred to grow in acidic 

and neutral environment, particularly at pH 5 and 6. 

Out of five isolates, LA002 and LA005 grow at vey 

low pH well bellow 3 after 1h incubation period. 

 

Bile salt tolerance  

The bacteria to be used as probiotics should be able to 

resist inhibitory factors in the gastrointestinal tract 

such as bile salts.For this purpose, the effect of 

different concentrations of bile salts on the growth of 

L. acidophilus bacteria in MRS broth was investigated 

and the results are presented in Table 2. The total 

viable count of L. acidophilus decreased with an 

increase in the bile salt concentration when compared 

with the control. L acidophilus showed reasonable 

growth at all bile salt concentrations studied. The bile 

tolerance results were 87.41%, 75.49%, 69.53% and 

54.96 % for the 0.1%, 0.3%, 0.5% and 1.0 % of bile 

salt concentrations.  

 

Table 2. Effects of pH and different concentrations of bile salts on the growth of L. acidophilus. 

Temperature 

25ᴼC                                                                                           

37ᴼC 

45ᴼC 

pH  

Result  

++ 

+++ 

_ 

3.0  + 

4.0  + + 

5.0  +++  

6.0  +++  

7.0  ++  

8.0  -  

9.0  -  

Bile salt concentration (%)  Bile tolerance (%)  

0.0  100.0  

0.1  87.4  

0.3  75.5  

0.5  69.5  

1.0  55.0  

 

Antimicrobial activity of the isolates 

All the five strains were screened initially for 

antimicrobial activity using pate assay method using 

MRS media against the three pathogenic organisms, 

E.coli, Salmonella typhimurium and 

Klebsiellapneumonia. All three bacterial isolates were 

resistant to sulphamethaxazole (SXT), gentamycin 

(GM) and cefradine (CF). Preliminary screening of 

bacterial isolates showed that LA002 and LA005 had 

excellent antibacterial activity against E. coli and 

K.pneumoniabut had low (very low for LA005) 

inhibitory activity againstS. typhimurium compared 

with other two bacteria. Both of the two isolates 

(LA002 and LA005)exhibited greater antibacterial 

activity against E. coli than onion and garlic on 

culture plate. 

 

Discussion 

Bangladesh is agriculture based country since 

civilization; cow milk contributes a major part of 

economy. Thousands of milk products like curd, 

butter, cream, cheese, lacci, rassogolla regularly used 

in Bengali community in different occasions and 

festivals all over the year. Especially, yogurt is very 

essential and regular food diet in Bangladesh. In 

general, yogurt contains good intestinal flora 

thatincrease digestion of food and ensured balanced 

health of human. 
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Table 3. Inhibitory effect of L. acidophilus against opportunistic human pathogen. 

Isolates E. coli, E17 K.pneumonia, K14 S. typhimurium, ST2 

LA002 20.5mm 12.2mm 4.2mm 

LA005 18.6mm 11.8mm 2.8mm 

Onion  16.8mm 15.5mm 14.4mm 

Garlic 18.5mm 17.2mm 16.6mm 

 

In general, Lactobacillus acidophilus grows best at 

human body temperature. In this study, after 48 

hours post incubation, majority of the isolates yielded 

best growth at 37°C under low acidic environment 

(pH 4 and 5). Similar study conducted by Aslam and 

Qazi in 2010 and found exactly same optimum growth 

temperature. Probiotic bacteria are mostly delivered 

in a food system and must be acid and bile tolerant to 

survive in the human gastrointestinal tract.Survival at 

low pH 3.0 for 2h is considered optimal acid tolerance 

for probiotic strains (Usman, 1999). In this 

study,Lactobacillus species produced yogurt and 

tolerated highly acidic conditions i.e., upto pH 3 after 

40 minutes incubation period, while L. acidophilus 

strain LA002tolerated well up to pH 1. Comparable 

results have been reported by Liong and Shah (2005), 

indicated that L. acidophilus survived best under the 

acidic conditions.These characteristics together with 

their antagonistic effects against frequently food 

contaminating microorganisms render them good 

probiotics candidates. Yogurt has long been 

supplemented with Lactobacillus acidophilus to 

enhance mucosal and systemic immune responses to 

cholera (Aslam and Qazi, 2010). 

Fig. 1. Effect of temperature on L. acidophilus 

isolates. 

 

Antimicrobial effect exerted by the L. acidophilus is  

mainly due to acid production, hydrogen peroxide,  

fatty acids, aldehydes and other compounds 

(Daeschel, 1989). Goderska and Czarnecki (2007) 

reportedLactobacillus acidophilus as a strong 

inhibitor (26mm zone of inhibition) ofE. coli. Present 

data also support previous finding where both two 

isolates posed strong antibacterial activity against E. 

coli, better than onion and garlic. Very low inhibitory 

effect observed against Salmonella typhifor LA002 

and almost no inhibition was observed for LA005. 

Millette et al. (2007) reported no inhibition against 

gram negative bacteria after 8 h of fermentation by a 

mixture of Lactobacillus acidophilus and 

Lactobacillus casei. The varying results from different 

locations may be due to large number of differences 

inherent to the microbes evaluated as probiotics, test 

organisms and the physiochemical environments of 

assays procedures. 

 

It is concluded from the present study that the 

Lactobacillus species isolated from the yogurt 

appeared strong antagonistic against E. coli isolates 

while inhibiting, Klebsiella pneumoniae too. 

However, Lactobacillus acidophilus can not strongly 

inhibit Salmonella typhi in culture media. Thus, 

Lactobacillus acidophilus contain yogurt can be used 

a probiotics in regular healthy diet. 
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