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IDENTIFICATION OF LACTOBACILLUS FROM SET YOGHURT SAMPLES 

AND DETERMINATION OF THEIR ACID TOLERANCE ACTIVITY 

Fathima Shurfaath Suayb, Punsisi Weerasooriya 

School of Science, Business Management School, Sri Lanka  

ABSTRACT 

Lactobacillus is the most commonly 

used probiotic live bacteria in the dairy 

industry, that have health benefits to the 

host when consumed in sufficient 

concentrations. The aim of this study was 

to identify lactobacillus from set yoghurt 

samples and to determine their acid 

tolerance activity. Lactobacillus was 

isolated from five set yoghurt samples 

cultured on MRS agar and subjected to 

Grams staining and catalase test. The 

identified isolates were then sub-cultured 

in MRS broth. DNA was extracted by boil 

cell and kit-based methods followed by 

quantification, presumptive lactobacillus 

was further identified by PCR. Then the 

acid tolerance activity of the bacterial 

isolates was assessed. Creamy/white, 

shiny, mucoid colonies having an entire 

margin with flat, raised and convex 

elevations observed on MRS agar, purple 

rod-shaped bacteria observed under 

Grams staining and no oxygen bubble 

formation was observed in catalase test 

indicating catalase negative. The 

biochemical test results confirmed that all 

the samples contained lactobacillus. 

Higher DNA concentration was obtained 

via boil cell method compared to kit 

method. PCR products were obtained for 

all the samples which further confirmed 

the presence of lactobacillus. Acid 

tolerance activity assay indicated no 

significant difference in survival of 

lactobacillus between 0 hours and 3 hours 

incubation at pH 3.0 indicating 

lactobacillus a has good acid tolerance 

activity. In conclusion, lactobacillus 

bacteria isolated from all samples survived 

at pH3.0 confirming acid tolerance 

property. Incorporating acid tolerant 

lactobacillus into food products may 

enhance health benefits.  

Keywords: Probiotics, yoghurt, 

Lactobacillus, Biochemical 

characterization, Acid tolerance activity.     

 

INTRODUCTION  

probiotics  

Awareness towards human nutrition 

over the past few decades has led to the 

rapid growth of probiotic industry 

(Sahadeva et al., 2011). Elie Metchnikoff 

father of probiotics, discovered that the 

Bulgarian bacillus present in fermented 

milk product yoghurt enhanced health 

benefit in a certain group of Bulgarian 

people (Metchnikoff, 1907). Probiotic is 

defined as, live microorganisms when 

administered in adequate amounts confer a 

health benefit to the host (Oyeniran et al., 

2020). The health benefits of the probiotic 

bacteria to the host includes improvement 

of intestinal health, enhancement of 

immune response, reduction of serum 

cholesterol, antiallergic and anticancer 

effect and also can be used as therapeutics 

(Kechangia et al., 2013). The most 

common fermented milk probiotic sources 

are yoghurt, curd and cheese which are 

rich in lactobacillus spp, bifidobacterium 

spp and enterococcus spp (Sornplang and 

Piyadeatsoontorn, 2016).  

 
Lactobacillus as a probiotic 
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 Lactobacillus bacterium belongs to the 

genus of Lactic Acid Bacteria (LAB) and 

is a normal flora of mouth, intestine and 

female genital tract (Karami et al.,2017). 

Lactobacillus is a rod shaped, Gram-

positive, non-spore forming, catalase 

negative, facultative anaerobic/ 

microaerophilic and acid tolerant bacteria 

(Huang et al., 2018; Chowdhury et al., 

2012).   

Probiotic lactobacillus is used in 

industrial and medical applications as they 

are Generally Considered As Safe 

(GRAS) (Kumar and Kumar,2014). The 

most common properties of an ideal 

probiotic lactobacillus include, 

antimicrobial activity, adhesion to 

epithelial cells, bile salts hydrolase 

activity, antioxidant activity, acid 

tolerance activity, resisting antibiotics and 

production of exopolysaccharides (Fijan, 

2014: Kechagia et al.,2013).  

Acid tolerance activity of probiotic 

lactobacillus  

An effective probiotic bacterium must 

survive in the gastrointestinal tract (GIT) 

in order to confer health benefit to the host. 

The survival and viability of the probiotic 

lactobacillus after consumption remains 

obscure as they are subjected to 

unfavourable physiological conditions of 

the GIT, such as acidic environment (low 

pH), bile salt concentrations, proteolytic 

enzymes and pancreatic juices (Shuhadha 

et al., 2017: Wang et al., 2017). Probiotic 

lactobacillus possesses the following acid 

resistance mechanism in order to have 

sufficient survival and viability in the GIT 

such as neutralization processes, biofilm 

and cell density, proton pumps, protection 

of macromolecules, pre adaptation and 

cross protection (Hassanzadazour et 

al.,2012).  

The acid tolerance assay helps to 

determine the viability and survival rate of 

probiotic bacteria at varying levels of 

acidic conditions (Fouchi et al., 2015). 

According to a study by Qian et al., 2017, 

showed that lactobacillus plantarum has 

high acid tolerance activity (68.05%) than 

lactobacillus bulgaricus (30.35%) at 

pH3.0 which were probiotic bacteria of 

yak yoghurt samples, this indicates that the 

probiotic lactobacillus can survive at low 

pH levels and confers health benefits to the 

host. The study carried out by Jatmiko, 

Horwath and Barton (2017), subjected 20 

strains of lactobacillus plantarum present 

in fermented milk to two set of pH levels 

which were slightly acidic media (pH 5-6) 

and acidic media (pH2-4), the results 

obtained by the study showed that 35% out 

of 20 strains tolerated slightly acidic 

media but whereas 5% higher tolerance 

was observed in acidic media of pH 2-4. 

This indicates that the probiotic bacteria 

can survive the GI transit while resisting 

low pH levels of about pH 3.0 and enhance 

the health benefits to the host. 

Set yoghurt as a source of Probiotic 

lactobacillus.  

Yoghurt is a widely marketed milk 

fermented dairy product and is known for 

its taste, ease of production and the health 

benefits. Yoghurt is a good source of 

several micronutrients and consumption of 

it has shown to promote health status due 

to the presence of live probiotic bacteria 

such as streptococcus thermophiles and 

lactobacillus delbrueckii subsp as starter 

cultures (Oyeniran et al., 2020).  

Metchnikoff (1907), discovered that the 

Bulgarian bacillus present in the 

fermented milk product yoghurt enhanced 

health in certain group Bulgarians, which 

is now characterised as lactobacillus 

bulgaricus. A study carried out by 

Ranasinghe and perera (2016) discovered, 

isolates cultured on MRS gar were all 

bacilli with long and rounded ends, 

indicating presence of lactobacillus 

bulgaricus in eight different yoghurt 

brands from different markets in Sri 

Lanka.  

 Significance of the study  

Survival and viability of a probiotic 

bacteria is an important consideration 

because they must survive in food 
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supplements during the shelf life of the 

probiotic fermented milk product and in 

the unfavourable environment during the 

GIT transit by resisting low pH in order to 

actively elicit the probiotic functions of 

the bacteria and improve health status of 

the host. (Wang et al., 2017: Ranasinghe 

and perera ,2016).  

This study aims to determine the acid 

tolerance activity of the probiotic bacteria 

in five different yoghurt samples and to 

identify which yoghurt samples have the 

potential probiotic lactobacillus bringing 

about health benefits to the host by 

maintaining their survival and activity at 

acidic environment of the GIT. The 

purpose of this study identify lactobacillus 

from set yoghurt samples and determine 

their acid tolerance activity. Therefore, the 

findings of this study will provide useful 

information to the dairy industry to 

develop new technologies to ensure the 

supply of high-quality milk products to the 

consumers    

 

METHODOLOGY 

Sample preparation and isolation of 

lactobacillus bacteria 

Five set yoghurt samples were 

purchased from the local market. Two 

grams (2g) of each sample was 

homogenized into beakers labelled as A to 

E. A loop full of each sample was streaked 

on MRS agar using quadrant streaking 

method. The processed plates were then 

incubated for 48 hours at 37℃. 

Biochemical characterization of 

presumptive lactobacillus  

A presumptive isolated lactobacillus 

colony was selected and a thin smear was 

prepared and gram staining procedure was 

followed. Purple rod-shaped bacteria were 

observed. 

In catalase test the presumptive colony 

was treated with 3% H2O2 and observed 

for evolution of bubbles.  

Subculture  

The isolated presumptive lactobacillus 

confirmed via catalase and grams staining 

were then sub cultured in 35ml of MRS 

broth. These were incubated at 37℃ for 48 

hours 

DNA extraction  

The DNA extraction procedure was 

carried out for all samples along with the 

positive control via Qiagen D Neasy 

Blood and Tissue Kit and boil cell method 

(Abdulamir et al., 2010). The DNA 

extracts were then stored at 4℃ until 

further use. 

DNA quantification  

 

Absorbance of DNA was measured 

using UV visible spectrophotometer at 

260nm.  The following equation was used 

to calculate DNA concentration 

(Abdulamir et al., 2010). 

 
 

DNA concentration (µg ml-1): 

(𝐴260 𝑖𝑛 𝑂𝐷 𝑢𝑛𝑖𝑡𝑠×50µ𝑔 𝑚𝑙−1  ×𝐷𝐹)

1000
 

Identification of lactobacillus using 

genus specific PCR assay. 

 
The DNA were amplified using genus 

specific primers. The components of a 

PCR mix contained 5 μl of PCR buffer, 1.5 

μl of MgCl2,  0.5 μl of dNTPs, 2.5 μl of 

forward ad reverse primers 0.25 μl of taq 

polymerase , 10.75 μl of distilled water 

and 1 μl of DNA sample. The total volume 

of a PCR mix was 24 μl. The PCR tubes 

were then subjected to the following 

thermal cyclic conditions in the PCR 

reaction initial denaturation at 94℃ for 3 

minutes, denaturation at 94℃ for 1 

minute, annealing at 62℃ for 1 minute, 

extension at 72℃ for 2 minutes, and final 

extension at 72℃ for 12 minutes. The 

steps of denaturation, annealing and 

extension was repeated for 35 cycles.  
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Visualization of PCR fragments by 

agarose gel electrophoresis 

 

The PCR amplicons were analysed by 

electrophoresis on a 1% agarose gel and 

was visualized using the gel 

documentation system.  

 
Acid tolerance assay 

 
3-5 ml of overnight bacterial culture 

was centrifuged at 3000rpm for 5 minutes. 

Then the cell pellet was resuspended in 

2ml of peptone water, the suspension was 

mixed well and 1ml of suspension was 

transferred into two tubes labelled as of pH 

3.0 and 7.2. The pH was adjusted to 3.0 by 

addition of HCL. pH 7.2 was used a 

control. Suspensions of both pH was 

incubated for 0hours and 3hours. After 

incubation, all samples of both pH were 

subjected to 1:10 dilution. Absorbance 

was measured at 600nm in duplicates and 

average absorbance was calculated (Azat  

et al., 2010). 

 

Statistical analysis  

The results of DNA quantification and 

acid tolerance assay was analysed by 

oneway ANOVA in SPSS software. P 

value less than 0.05 was considered as 

statistically significant. 

 

RESULTS 

First streak on MRS agar 

Morphological observation of bacterial 

colonies on MRS agar after 48-hour 

incubation. 

 

 
 

Creamy/white, shiny, mucoid colonies 

having an entire margin with flat, raised 

and convex elevations were observed in all 

five (5) MRS agar plates 

 
Gram’s staining 

Biochemical identification of 

presumptive lactobacillus isolates 

 
 
 

 

 
 
 
 
 
 
 

Catalase test 

Biochemical identification of 

presumptive lactobacillus isolates 
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No O2 bubbles were formed in all the samples, indicated the bacterial isolates were catalase 

negative. 

According to Gram’s staining and catalase test results all the samples may contain 

lactobacillus. 

DNA concentration 

Comparison of DNA concentrations of boil cell and kit based extraction methods. 

  
 

 
 
 
 
 
 
 
 

According to above figure 4 the DNA concentration obtained via boil cell extraction method 

is higher than kit-based extraction. 

Table 1: The oneway ANOVA output in the comparison of DNA concentration. 

 
 
 
 
 
 
 
 

P value is less than 0.05 therefore there is a significant difference between DNA 

concentrations of the boil cell method and kit based. 

PCR gel images 

 

Visualization of PCR products under UV using the gel documentation system after gel 

electrophoresis. 
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According to figure 5 all samples (L4-8) along with the positive control (L2) yielded a PCR 

product of 233bp long but no band was observed for negative control. 

 
 
 
 
 
 
 
 

According to figure 6 all samples (L4-8) along with the positive control (L2) yielded a PCR 

product of 233bp long but no band was observed for negative control 

Acid tolerance 

 

Acid tolerance activity was assessed for all samples as PCR confirmed the presence of 

lactobacillus 

 
 
 
 
 
 
 
 
 

According to figure 7 samples A and C shows an increase in survival of the bacteria after 3 

hours but whereas samples B, D and E shows a decrease in survival. 

 

Table 2: The oneway ANOVA output of the survival of lactobacillus at pH 3.0 at two time 

intervals 

 
 
 
 
 
 

P value is higher than 0.05 therefore there is no significant difference in survival of 

lactobacillus between 0 hours and 3 hours at pH 3.0 
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According to figure 8 the survival of lactobacillus at pH 7.2 is similar between the two-time 

intervals. 

 
DISCUSSION  

In this study lactobacillus bacteria were 

isolated from set yoghurt samples and was 

investigated for their acid tolerance 

activity. In the initial step of isolation, a 

highly selective culture media was used 

which is MRS agar. The colony 

morphology observed was of 

creamy/white, shiny, mucoid colonies 

having an entire margin with flat, raised 

and convex elevations as shown in figure 

1. These observations were in concurrence 

with the observation of a previous study by 

Chowdury et al.,2012 indicating the 

identification of this morphology as 

presumptive lactobacillus.  

The presumptive lactobacillus was then 

subjected for biochemical characterization 

by Gram’s staining and catalase test. The 

results observed for the presumptive 

isolates in the current study was purple rod 

shaped bacteria and no oxygen bubble 

formation in Gam’s staining and catalase 

test respectively as shown in figures 2 and 

3. Gram’s staining was performed in order 

to distinguish between gram positive and 

gram negative bacteria and catalase test 

was carried out to observe whether oxygen 

bubbles are formed when reacted with 

hydrogen peroxide (Kumar and 

Kumar,2014). A study carried out by 

Mannan et al., 2017 had proven that 

lactobacillus is a purple rod shaped gram 

positive bacteria. Observations of the 

study by Goyal et al., 2012 had proven that 

there was no oxygen bubble production 

from lactobacillus during catalase test. No 

oxygen bubble formed during catalase test 

is due to lack of catalase enzyme that 

converts hydrogen peroxide into water and 

oxygen (Ismail, Yulvizar and 

Mazhitor,2019).  

The statistical analysis in comparison of 

DNA concentration between the two 

extraction methods indicates, the p value 

(0.00) less than 0.05 therefore there is a 

significant difference in DNA 

concentrations of the DNA extracts 

between boil cell and kit based method. In 

figure 4 shows that DNA concentration of 

all samples are higher in boil cell method 

extracts than in kit based method, this 

confirms the DNA concentration of boil 

cell method is significantly higher than the 

kit based concentration which is indicated 

by the statistical analysis shown in table 1. 

A similar observation was seen in a 

previous study conducted by Yahya, 

Firmansyah and Arlisyan ,2017 states that 

the DNA obtained through conventional 

method gave very high yield and was of 

good quality in comparison to DNA 

obtained via kit based extraction. The 

study carried out by Dimitrakopoulou et 

al.,2020, assessed comparison of DNA 

yield and purity between DNA extraction 

methods, the data obtained by the study 
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proved that boil cell method was the most 

efficient and produced DNA of high 

concentration in comparison to other kit 

based extraction methods.  

Polymerase chain reaction was carried 

out to further confirm presence of 

lactobacillus. According to the PCR gel 

images shown in figures 5 and 6 the 

positive control and all five samples 

yielded a 233bp long PCR product, 

confirming the presence of probiotic 

lactobacillus in all yoghurt samples. The 

absence of a band in the lane-3 of negative 

control indicates no contamination. The 

genus specific primers LactoF and LactoR 

are highly specific for all lactobacillus 

producing an amplicon size of 233bp 

(Byun et al., 2004) The confirmation of the 

isolates as lactobacillus by the genus 

specific PCR led to the next step in 

determining the acid tolerance activity of 

the bacterial isolates. pH is an important 

factor which can dramatically affect 

bacterial growth and survival.  

The statistical analysis of acid tolerance 

activity in table 2 shows that p value 

(0.293) is higher than 0.05 therefore there 

is no significant difference in survival of 

lactobacillus bacteria between 0hours and 

3hours at pH3.0. According to figure 7 the 

absorbance of lactobacillus in samples A 

and C is higher in 3 hours than in 0hours, 

but whereas the absorbance of bacteria is 

lower in samples B, D and E after 3-hour 

incubation period, this difference in 

survival is not statistically significant. A 

higher absorbance in samples A and C 

may be due to presence of high number 

lactobacillus after 3hours indicating 

growth and survival compared to 0hours. 

In the survival of lactobacillus at pH 7.2 

the control a similar absorbance value was 

obtained in samples A, C and D with a 

slight decrease after 3hours, but whereas 

in sample B a higher absorbance and in 

sample E a lower absorbance value was 

obtained.  

However, the absorbance value 

obtained at pH 3.0 and pH 7.2 indicated 

that the lactobacillus bacteria were viable 

in all samples after 3-hour incubation. To 

be used as probiotic, organisms have to 

tolerate low pH of human gut. The isolated 

Lactobacillus spp. can tolerate a wide 

range of pH (1-9) and grow well at acidic 

pH (1-5) (Chowdury et al.,2012). The 

study conducted by Hassanzadazar et al., 

2012 examined survival of probiotic 

lactobacillus at pH 3.0 between 1 and 3-

hour incubation period, the results of the 

study showed similar absorbance values 

between 1 hour and 3 hours, indicating 

similar pH tolerance between two 

incubation periods and no significant 

growth of bacteria was observed, but it 

confirmed that lactobacillus could survive 

at pH 3.0 after 3-hour incubation.  

According to a study by Shuhadha et 

al.,2017 states that results obtained 

showed the isolates had an ability to grow 

at pH 3.0, but however viability of isolates 

decrease with time and most of the isolates 

showed no significant growth at pH 3.0 

after 5 hours of incubation. The results 

obtained by the current study has a similar 

pattern to the data of pre published study 

mentioned above, showing that isolates of 

all 5 samples showed viability at pH 3.0 

after 3-hour incubation but a decreased 

viability and no significant growth was 

observed. The study by Hashemi et 

al.,2014 determined the exposure of 

lactobacillus to acidic pH levels 2.0 and 

3.0 for a 2-hour incubation period, it was 

observed that lactobacillus cells incubated 

at pH 3.0 showed higher resistance to acid 

giving a high colony count than in pH 2 

acidic condition. The probiotic bacterial 

cell count decreases on exposure to PH 3.0 

after 3hour incubation but whereas 

exposure to pH 7.2 (control) has a fairly 

constant count (Sahadeva et al., 2011). 

The above mentioned pattern was also 

observed in the current study as shown in 

figure 8 which shows a high and fairly 

similar absorbance value at pH 7.2 

between the two time intervals in 

comparison to figure 7 which shows a 
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lower absorbance value at pH3.0 after 3 

hour incubation but this difference at pH 

3.0 is not statistically significant. 

The acid tolerance activity results 

obtained of the current study showed that 

the lactobacillus present in all samples 

survived the low acidic pH level 3.0 after 

3-hour incubation indicating viability of 

the bacterial cells but no significant 

growth was observed it could be due to 

decrease in bacterial count. The decrease 

in cell count is due to failure of acid 

resistance mechanism of lactobacillus in 

maintaining internal pH and the internal 

acidification leads to decreased enzyme 

activity and protein, DNA damage leading 

to cell death (Ng et al.,2015) Consumption 

of probiotic bacteria along with food or 

dairy products increases the stomach pH to 

3.0 or higher, this increase in pH levels of 

the stomach environment enhances 

viability of probiotic lactobacillus and 

increase survival and colonization in the 

GI tract confirming health benefit to the 

host (Hashemi et al.,2014). The survival 

and viability of probiotic bacteria in acidic 

environment of the stomach is achieved 

due to acid resistance mechanisms as 

mentioned earlier . However, acid 

tolerance activity of probiotic bacteria in 

vitro cannot determine the performance of 

the bacteria in situ due to other 

physiological factors that might affect the 

survival and viability (Sahadeva et al., 

2011). Survival of a lactobacillus at pH 3.0 

for 2hours is one of the requirements for 

bacteria to be considered as a potential 

probiotic (Ng et al.,2015).  

 
CONCLUSION 

This study aimed to isolate probiotic 

lactobacillus from set yoghurt samples. 

The biochemical characterization tests 

confirmed the presence of lactobacillus 

which was further proved by the PCR 

amplicons yielding a 233bp long product. 

The boil cell method was proved to be a 

better extraction procedure since it 

produced a greater yield compare to kit-

based method.  The lactobacillus isolates 

of all samples confirmed the acid tolerance 

activity by surviving at a low pH of 3.0. 

Determination of acid tolerance activity is 

the most common and preliminary 

selection criteria for a probiotic bacterium. 
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