
                                       Advances in Pharmacology and Clinical Trials 
                                                  ISSN: 2474-9214 

 

Molecular Identification of Lactic Acid Bacteria Isolated From Regional 
Yoghurt Samples of Bangladesh Using 16S rDNA Sequencing 

Adv Pharmacol Clin Trials 

  

     
Molecular Identification of Lactic Acid Bacteria Isolated From 

Regional Yoghurt Samples of Bangladesh Using 16S rDNA 

Sequencing 

  

Jalil MA, Mahbubur Rahman SM* and Hossain KM 

Biotechnology and Genetic Engineering Discipline, Life Science School, Khulna 

University, Khulna-9208, Bangladesh 

 

*Corresponding author: Mahbubur Rahman SM, Biotechnology and Genetic 

Engineering Discipline, Life Science School, Khulna University, Khulna-9208, Bangladesh, Email: 

abdullahsyum1992@gmail.com 

 

Abstract 

Lactic acid bacteria (LAB) are a group of probiotic organisms that play significant roles in the fermentation of sugars into 

lactic acid as end product and they are extensively employed in dairy industrial applications since they were categorized 

as ‘generally recognized as safe’ (GRAS) micro-organisms. The aim of this study was to identify and characterize probiotic 

LAB strains from traditional dairy product like yoghurt through molecular approaches. A total of 24 isolates (previously 

isolated from five regional yoghurt samples of Bangladesh) were analyzed using RAPD - PCR, where 5 primers were used 

to produce reproducible polymorphic (100%) banding patterns in discriminating LAB isolates followed by 16S rDNA 

sequencing. On the basis of UPGMA dendrogram, it was observed that the isolates originated from the samples of the 

same geographical location grouped in the same cluster. 10 representative isolates from each group were analyzed and 

identified as Pediococcus acidilactici (8 out of 10 isolates) and Enterococcus faecium (2 out of 10 isolates). These identified 

bacteria can be introduced as valuable for further probiotic food development. 
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Introduction 

Lactic acid bacteria (LAB) play comprehensively an 
important role in food fermentation techniques in 
industrial perspective [1,2]. According to international 
dairy federation and international organization for 
standardization, LAB are described as a group of Gram-
positive, cocci or rods, non-spore forming and anaerobic 
micro-organisms that produce lactic acid as the end 
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product mostly throughout the course of fermentation of 
carbohydrates. Members of this LAB perform a major role 
in the human and animal gastrointestinal tract as well as 
in the production of many foods, feeds and beverages. As 
the probiotic capacities are strain-dependent, methods for 
credible identification of LAB at the strain level are very 
important, especially for the description of new strains 
[3].  

 
The LAB are categorized as probiotic organisms which 

induce biosynthesis in dairy products [4,5]. Probiotics can 
be defined as ‘live microorganisms which when 
administered in adequate amounts confer a health benefit 
on the host’ [6]. Probiotics keep broadly a significant role 
in our health by inhibiting growth of harmful bacteria, 
promoting immune status and progression of resistance 
to infection [7-9]. The traditional dairy products such as 
yoghurt, cheese worldwide are the treasure house of 
natural probiotic bacterial resources [10]. Yoghurt is 
prominent source of lactic acid bacteria which has worthy 
fermentation properties and probiotics beneficial to the 
health [11,12].  

 
In Bangladesh, yoghurt is likely the oldest traditional 

fermented milk product which is widely consumed by a 
large scale of population in their daily diet. In most of the 
areas of Bangladesh, different types of conventional 
yogurts are noticed but their probiotic role and 
identification of LAB have not much studied. Isolation, 
identification and characterization of probiotic 
microorganism (LAB) from indigenous yoghurt are the 
demand of time. Then identified LAB strain can be 
incorporated into suitable food products and certainly be 
augmented for the health status of mass Bangladeshi 
people.  

 
Conventional morphological, physiological and 

biochemical approaches are often conducted but are 
ambiguous and time-consuming identification of the LAB. 
Therefore, the prime focus for the identification has 
changed from phenotypic to genotypic methods because 
of more sensitive and accurate results, as reported for 
lactic acid bacteria [13]. RAPD analysis is effective to 
identify genetic diversity in a wide variety of plants, fungi 
and bacteria [14-18]. RAPD markers have been 
successfully employed in classifying and determining 
genetic variation and divergence of many bacteria to the 
strain level [19]. 16S rDNA sequencing is well-established, 
authentic and universal gold standard method for the 
identification and phylogenetic grouping of prokaryotic 
species, genera and families [20,21]. 

 

Therefore, the aim of this study was to conduct 
molecular approaches for the identification of 
microorganisms found in fermented regional yoghurt of 
Bangladesh expecting to give better understanding of 
microbial community specially probiotics.  
  

Materials and Methods 

Sample Preparation  

Twenty four isolates of lactic acid bacteria isolated 
previously using morphological and biochemical assay 
from regional yoghurt samples (Bogura, Sirajgonj, 
Jashore, Khulna and Sathkhira) of Bangladesh was used in 
this study. All isolates were grown in selective media MRS 
agar plate through streaking method (de Man Rogosa and 
Sharpe; Merck KGaA, Darmstadt, Germany) and incubated 
under anaerobic environment at 37°C for 48h. Then 
overnight cultures ware performed at 37°C in MRS liquid 
medium. 
 

Extraction of Genomic DNA  

The total genomic DNA of each isolate was extracted 
from 1ml MRS liquid culture medium grown overnight at 
37°C following bacterial DNA preparation kit 
manufactured by Jena Bioscience, Germany. The kit (100 
preps) comprised of cell suspension solution, lysozyme, 
cell lysis solution, RNase A, protein precipitation solution, 
washing buffer and DNA hydration solution. Briefly, for 
each of the isolates, the culture was centrifuged at 15000 
g for 1 min and discarded the supernatant. The cell pellet 
was resuspended in 300 µl of cell resuspension solution 
and added 2 µl of lysozyme solution with mixing by 
inverting and then centrifuged at 15000 g for 1 min for 
getting pellet which was resuspended again in 300 µl of 
cell lysis solution. Next, 1.5 µl of RNase A solution was 
added and mixed by inverting and incubated at 37°C for 
30 min and then cooled on ice for 1 min. Subsequently, 
100 µl of protein precipitation solution was added and 
vortexed for 30 sec. and centrifuged at 15000 g for 5 min. 
Then, the supernatant was transferred to a clean 1.5 ml 
micro-tube containing 300 µl isopropanol (99%). The 
sample was mixed by inverting gently for 1 min and 
centrifuged at 15000 g for 1 min. Washing buffer about 
500 µl was added to the tube and inverted several times 
to wash the DNA pellet after discarding the supernatant. 
Afterwards, the tube was centrifuged at 15000 g for 1 min 
and discarded the ethanol carefully and dried at room 
temperature for 15 min. Finally, 50 µl of DNA hydration 
solution was added to the dried DNA pellet and incubated 
at 65°C for 60 min for each sample. The extracted DNA 
samples were stored at -20°C.  



Advances in Pharmacology and Clinical Trials 

 

Mahbubur Rahman SM, et al. Molecular Identification of Lactic Acid Bacteria 
Isolated From Regional Yoghurt Samples of Bangladesh Using 16S rDNA 
Sequencing. Adv Pharmacol Clin Trials 2019, 4(2): 000158. 

      Copyright© Mahbubur Rahman SM, et al. 
 

 

3 

RAPD - PCR 

The primers used for RAPD banding pattern were OPA 
1 (5’-CAGGCCCTTC-3’), OPA 2 (5’-TGCCGAGCTG-3’), OPA 3 
(5’- AGT CAG CCA C-3’), OPA 4 (5’- AAT CGG GCT G -3’), 
OPA 5 (5’- AGG GGT CTT G -3’). RAPD was conducted on 
the basis of Chao et al. (2008). The PCR reactions were 
executed in 20 µl of a mixture containing 0.20 µl of 250 
µM dNTPs, 0.30 µl of 1.5 U Tag DNA, 2.40 µl of 3 mM 
MgCl2, 2.00 µl of 1X PCR buffer, 1.00 µl of 10 Pmol primer, 
1.00 µl of 5 ng/µl DNA template and 13.10 µl PCR grade 
water. The PCR condition for DNA amplification were 30 
cycles of denaturation for 2 min at 94°C, annealing for 1 
min at 37oC and extension for 2 min at 72°C. The cycles 
were initially denatured at 94°C for 3 min followed by 

final extension for 5 min at 72°C. The PCR amplified 
product was separated by electrophoresis on 1.5% (w/v) 
agarose gel using 1X TAE buffer and the gel was stained 
with ethidium bromide solution. Finally, results were 
visualized under UV transilluminator [22], (Table 1). 
 

Banding patterns of DNA fragments were scored 
manually (1 for presence and 0 for absence). The genetic 
similarity and distance among the isolates, Nei’s genetic 
diversity Nei [23] and Shannon information index 
Shannon & Weaver [24] were calculated using POPGENE 
ver. 1.32 (1997). Dendrogram was depicted on the basis 
of unweighted pair group method of arithmetic mean 
(UPGMA). 

 

Primer code 
Sequences 

(5´-3´) 
Total number of 

bands scored 
Number of polymorphic 

bands 
Proportion of polymorphic 

loci (%) 
OPA01 5’-CAGGCCCTTC-3’ 16 16 100 
OPA02 5’-TGCCGAGCTG-3’ 8 8 100 
OPA03 5’- AGT CAG CCA C-3’ 10 10 100 
OPA04 5’- AAT CGG GCT G -3’ 6 6 100 
OPA05 5’- AGG GGT CTT G -3’ 7 7 100 

Average  9.4 9.4 100 
Total  47 47  

Table 1: Banding patterns of RAPD-PCR for 24 isolates using universal primers. 
 

16S Rdna Amplification 

Fragments of the 16S rDNA genes of lactic acid 
bacterial isolates were amplified using the Universal 
primer 27F (5’-AGAGTTTGATCCTGGCTCAG-3’) and 
1492R (5’GGTTACCTTGTTACGACTT-3’). PCR reaction for 

amplification of 16S rDNA genes were in 25 µl of mixture 
volume comprised of Hot Start Green Master Mix, 
(Promega, USA) 12.5 µl, template 1 µl (25 ng/µl), primer 
27F 1 µl (10 pmol) and 1492R 1 µl (10 pmol) and PCR 
grade water 9.5 µl (Table 2). 

Sequence ID Isolate no. Species Identity Accession no. 
2888787_1_27_F 1 Pediococcus Acidilactici 

 
 
 
 

99% 
 

MK640923 
2888789_2_27_F 2 Pediococcus Acidilactici MK640924 
2888791_3_27_F 3 Pediococcus Acidilactici MK640925 
2888793_8_27_F 8 Enterococcus faecium MK640926 

2888795_10_27_F 10 Pediococcus Acidilactici MK640927 
2888797_13_27_F 13 Pediococcus Acidilactici MK640928 
2888799_17_27_F 17 Enterococcus faecium MK640929 
2888801_19_27_F 19 Pediococcus Acidilactici MK640930 
2888803_20_27_F 20 Pediococcus Acidilactici MK640931 
2888805_21_27_F 21 Pediococcus Acidilactici MK640932 

Table 2: Identification of 10 lactic acid bacteria by 16S rDNA sequencing. 
 

The PCR conditions were initial heating at 95°C for 5 
min followed by 30 cycles of denaturation at 95°C for 30 
sec, annealing at 48°C for 30 sec, extension at 72°C for 1.5 
min and final extension at 72°C for 5 min. The PCR 

product was electrophoresed in 1.5% (w/v) agarose gel 
using 1X TAE buffer and the gel was stained with 
ethidium bromide solution. Marker 1 kb Ladder was used 



Advances in Pharmacology and Clinical Trials 

 

Mahbubur Rahman SM, et al. Molecular Identification of Lactic Acid Bacteria 
Isolated From Regional Yoghurt Samples of Bangladesh Using 16S rDNA 
Sequencing. Adv Pharmacol Clin Trials 2019, 4(2): 000158. 

      Copyright© Mahbubur Rahman SM, et al. 
 

 

4 

as standard DNA size. Finally, results were visualized 
under UV trans-illuminator [22]. 
  

Sequencing of PCR Product and Phylogenetic 
Evaluation 

PCR products of ten isolates were sent to 1st base 
laboratories, Malaysia for sequencing. The sequencing 
results were analyzed applying Basic Local Alignment 
Search Tool (BLAST) in NCBI website and phylogenetic 
tree was constructed using MEGA 6 software. Tamura, et 
al. [25], Sunil & Vora [26] and sequencing results were 

compared with available sequences in GeneBank database 
using BLAST program at NCBI.  
 

Results 

The five primers (OPA-1, OPA-2, OPA-3, OPA-4 and 
OPA-5) were used in this study produced reproducible 
bands (Figures 1-3). Total 47 bands were observed and all 
(100%) were polymorphism. Among the primers OPA-1 
produced highest number of bands (16) and lowest 
number of bands was produced by the primers OPA-4 (6).  

 

 

 

Figure 1: Representative RAPD profile of 24 isolates using primer OPA03. M: Molecular weight marker (100 bp DNA 
ladder). 

 
 

 

Figure 2: Representative RAPD profile of 24 isolates using primer OPA04. M: Molecular weight marker (100 bp DNA 
ladder). 
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Figure 3: Unweighted pair group method of arithmetic mean (UPGMA) dendrogram based on Nei’s genetic distance, 
summarizing data on differentiation in 24 isolates according to RAPD analysis. 

 
 
The results of dendrogram analyzed by Popgene 1.32 

program with UPGME method can express the proximity 
of each isolates (Figure 3). Dendrogram divided 24 
isolates into 5 clusters. Cluster I consisted of 4 isolates 
namely 1, 2, 3, and 4 which were isolated from yoghurt 
sample of Bogra region of Bangladesh. Similarly Isolates 
no. 16, 21, 19, 20 and 23 collected from Sirajgonj region 
were in cluster II. Isolates from Jashore region in cluster 
III were 6, 15, 9, 17 and 18. Isolates no. 7, 8 and 14 
collected from Khulna region were in cluster IV. Cluster V 
consisted of 6 isolates namely 10, 12, 11, 22, 24 and 13 

which were collected from Sathkhira region. 
 

Ten isolates of each cluster were used for 
amplification of 16S rDNA region using 27F and 1492R 
primers. The isolates of lactic acid bacteria collected from 
yoghurt sample of different region of Bangladesh were 
successfully amplified in the above PCR amplification 
procedures. All of isolates showed single 16S rDNA band 
and the lengths of amplified DNA fragments were 
approximately 1500 bp which were preliminary identified 
as 16S rDNA (Figure 4). 

 
 

 

Figure 4: 16S rRNA gene profiles of 27F and 1492R primers generated from 10 different bacterial samples viz. - 1, 2. 
3, 8, 10, 13, 17, 19, 2 and 21. ‘M’ refers 1kb DNA ladder (marker). 
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The phylogenetic tree was made from sequenced 16s 
rDNA region of two representative isolates [isolate no. 2 
(288789_2_27_F) and 8 (2888793_8_27_F)] with related 
reference strains of NCBI GeneBank (Figures 5 & 6).  

 
Among the 10 lactic acid bacterial strain isolated from 

yoghurt samples of different region of Bangladesh, isolate 

no. 8 and 17 belonged to Enterococcus faecium strain and 
rest of the 8 isolates were included as Pediococcus 
acidilactici strain. All isolates of complete 16S rDNA gene 
sequence showed high level of similarity (99%) with the 
reference strains of NCBI GeneBank database. 

 
 

 

Figure 5: Identity of Pediococcus acidilactici strain with the GeneBank data base. 
 
 

 

Figure 6: Identity of Enterococcus faecium strain with the GeneBank data base. 
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Discussion 

Among the dairy products yoghurt is widely 
acceptable product as probiotic for their health benefit 
[27,28]. Lactic Acid Bacteria (LAB) is the most useful 
starters in fermentation of dairy products like yoghurt, 
cheese etc [29].  

 
In this study, isolates from traditional dairy product 

like yoghurt samples were analyzed for the identification 
of the potential probiotic bacteria by molecular 
techniques in order to gain knowledge about specific 
characteristics of LAB and utilize them more 
progressively in food products of Bangladesh. 

 
24 isolates of yoghurt samples originated from 

different region of Bangladesh were extracted DNA 
genome and to determine DNA concentrations, 
spectrophotometric analysis was performed applying UV-
VIS spectrophotometer that measured absorbance at 230 
nm, 260 nm and 280 nm. The results of A260/280 ratio 
were within 1.7 - 2.1. An A260/280 ratio of 1.8-2.0 is the 
expected DNA concentration mentioned by Sambrook, et 
al. [22]. Similarly, the ratio of A260/230 was within 1.6 - 
2.2. The values of A260/230 more than 1.8 are considered 
compatible for analysis according to Mustopa, et al. [30]. 
So identification and characterization of probiotic 
bacteria from conventional dairy products using 
molecular techniques for future utilization in food 
industries are the present demand [31]. 

 
RAPD fingerprinting is sensitive and fruitful method in 

comparison with biochemical method to measure genetic 
diversity among LAB. Therefore, molecular 
characterization of LAB was performed in this research 
using its powerful discriminative capability in typing of 
bacteria in strain level following Danova, et al. [32]. This 
technique is readily admissible for initial screening and 
isolates selection originated from different source 
Abdollahniya, et al. [33]. A total number of 5 primers were 
used in the present study producing reproducible 
polymorphic (100%) banding patterns in discriminating 
LAB isolates. Abdollahniya, et al. [33] stated that among 
42 primers, all except one primer showed 100% 
polymorphism in distinguishing Lactobacillus isolates and 
also reported that highest genetic similarity and same 
grouping was investigated among the isolates collected 
from geographically less distant location and sources. 
Amirbozorgi, et al. [29] reported that the genetic diversity 
of LAB species in dairy products was variable and area 
specific. On the basis of UPGMA dendrogram in this study, 

it was observed that isolates originated from the samples 
of same geographical location grouped in the same 
cluster.  

 
16S rDNA is well established and authentic-universal-

gold standard method for the identification and 
phylogenetic grouping of prokaryotic species, genera and 
families [20]. In present study, 10 representative isolates 
from each group were analyzed by 16S rDNA gene 
sequencing and identified predominant strain as 
Pediococcus acidilactici (8 out of 10 isolates) and 
Enterococcus faecium (2 out of 10 isolates). Ekinci, et al. 
[34] found that traditional dairy products such as 
yoghurt, cheese in Iraq contain Pediococcus spp. and 
Leuconostoc spp. identified by applying molecular 
techniques and 34 isolates of them were Pediococcus spp. 
whilst 4 of them were designated as Leuconostoc spp. 
Alnakip, et al. [35,36] reported that Enterococcus is the 
predominant Lab genus followed by Lactococcus, 
Pediococcus, Lactobacillus, Leuconostic in cow’s raw milk 
in Egypt. Lu Ren & Huayi [10] investigated that 
Enterococcus was the major lactic acid bacteria in yak 
yoghurt in western Sichuan region. Mustopa, et al. [30] 
mentioned that strains of LAB and other microorganisms 
differed depending on the place from where product was 
originated and found that identified three isolates were 
Lactobacillus fermentum, Pediococcus acidilactici and 
Pediococcus pentosaceus identified the isolated strains as 
leuconostoc, lactobacillus, Enterococcus and Pediococcus 
genus in Camel milk. 
 

Conclusion 

A total of 24 LAB isolates (previously isolated from 
five regional yoghurt samples) were analyzed using RAPD 
- PCR and 16S rDNA gene sequencing. A total number of 5 
primers used in the present study produced reproducible 
polymorphic (100%) banding patterns in discriminating 
LAB isolates. On the basis of UPGMA dendrogram, it was 
observed that isolates originated from the samples of 
same geographical location grouped in the same cluster. 
10 representative isolates from each group were analyzed 
by 16S rDNA gene sequencing and identified predominant 
strain as Pediococcus acidilactici (8 out of 10 isolates) and 
Enterococcus faecium (2 out of 10 isolates). These 
identified bacteria can be introduced as valuable sources 
for further probiotic food development. 
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