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The purpose of this study was to isolate and characterize lactic acid 

bacteria from fermented burnt sweet cheese (chhenapoda) by PCR 

based molecular methods for identification of the isolates, which may 

help to formulate the starter culture as well as in the biological 

preservation of foods. Both classical and PCR based molecular 

methods were used to identify the lactic acid bacteria isolates. A total 

number of 18 isolates have been recovered from chhenapoda and 

characterized with molecular tools. RAPD analysis was performed 

initially to cluster the isolates using two different primers 27F and 

1492R. Species identification was based on sequence analysis of 

16SrRNA gene. A single cluster of lactic acid bacteria PCR products 

was sequenced and subjected to BLAST. The isolate showed high 

similarity with Bacillus vallismortis based on nucleotide homology and 

phylogenetic analysis. Phylogenetic analysis was performed using 

software MEGA 7. The study concludes that Bacillus vallismortis can 

be used to formulate starter cultures for the commercial production of 

burnt sweet cheese (chhenapoda), in dairy industries. 
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Introduction:- 
Lactic acid bacteria (LAB) are candidate probiotic bacteria (Todorov and Franco, 2010) distributed widely in nature 

and used in food industry (Tserovska et al., 2010). Probiotic bacteria confer health benefits to the human 

gastrointestinal tract (Junior et al., 2015; Reale et al., 2015). LAB are a group of anaerobic or microaerophilic Gram- 

positive bacteria, unable to form spores and catalase, characterized by the absence of the cytochrome system (Cintas 

et al., 2001; Lu et al., 2014) and able to produce antimicrobial substances for biopreservation (Tabanelli et al., 2014; 

Bozoudi et al., 2015). Mostly, dairy products such as yogurt and cheese are good sources of probiotics (Palomo et 

al., 2014). The advantages of lactic acid fermentation include improved shelf life and increased food palatability 

(Sullivan et al., 2002). Lactic acid bacteria are generally recognized as safe (GRAS) as they can produce 

bacteriocins and confer several health benefits such as controlling intestinal infections, improving lactose utilization, 

lowering blood ammonia levels, providing resistance against gastric acid and bile (Federici et al., 2014; Kumar and 

Kumar, 2015; Angmo et al., 2016), boosting immunity and lowering serum cholesterol levels (Ouwehand et al., 

2002; Liong and Shah, 2005). Also, LAB `colonize the gastrointestinal tract providing pathogen inhibition (Giraffa, 

2003; Mercenier et al., 2003). The presence of lactic acid bacteria has hardly any impact on other intestinal 

microbial groups (Stromptova and Laukova, 2014). Chhenapoda, a traditional dessert of Odisha, is literally known 
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as burnt sweet cheese. It is originated in the 20
th

 century in the Nayagarh district of Odisha, India by a person 

Sudarshana Sahoo by name. It is often offered to Lord Jagannath at the Sri Jagannath temple, Puri, Odisha. It is 

made up of well kneaded homemade cottage cheese, sugar, cashewnut and raisins. This rare dessert is baked for 5 

hours until it becomes brownish red or of caramel colour. The caramelized sugar brings out the distinct flavour of 

chhenapoda. Its shelf life is usually 3 to 4 days. Being sold in almost every nook and corner of Odisha, this dish is 

simple, easy and absolutely delicious. 

   

DNA based molecular identification of the 16SrRNA gene helps in discriminating between closely related bacterial 

species (Kargozari et al., 2015). The isolation, identification and characterization of the lactic acid bacteria help in 

finding the taxonomy of the isolate. Also, the beneficial and functional probiotic LAB is also obtained (Fuller, 1989; 

Bujnakova et al., 2014). There is hardly any research on the LAB present in chhenapoda or burnt sweet cheese. 

Therefore, the study aims at isolation, identification and molecular characterization of the lactic acid bacteria in 

order to develop a suitable starter culture for controlled fermentation. 

 

Materials And Methods:- 
Sample Collection: 

Fifty samples (n=50) of burnt sweet cheese (chhenapoda) were collected from different regions of Odisha. Samples 

were packed in sterilized bags and transported to the laboratory for analysis. 

 

Isolation of the lactic acid bacteria: 

Lactic acid bacteria were isolated from chhenapoda sample using de Man, Rogosa and Sharpe agar (HIMEDIA) 

medium (MRS). Ten grams of the sample was taken and homogenised with 90 ml of sterile peptone water. The 

homogenate was diluted serially upto 10
-8 

and 1ml aliquot from 10
-5

,10
-6

 and 10
-7

 dilutions was used for isolation. 

The petriplates were incubated for 48 hours at 37℃ anaerobically. After incubation, individual colonies were 

selected and transferred into sterile broths (MRS broth for enrichment). The bacteria from the enriched medium 

were purified using streak plate technique. Gram positive and catalase negative colonies were stored in glycerol 

solution at -20℃. 

 

Biochemical tests: 

Isolated bacteria were tested for Gram reaction, catalase production, spore formation and cell morphology according 

to the methods described by Kebede et al. (2007). 

1. Gram staining- The Gram staining procedure was undertaken using crystal violet stain for one minute. The 

excess stain was removed under tap water. Again it was stained with Gram`s iodine as mordant for one minute 

and washed under tap water. The washed Gram`s iodine mordant was fixed with 5% alcohol for 15 sec. and 

counterstained with safranine for 30 sec., washed under tap water and dried with cotton towel gently. 

2. Catalase test- Catalase enzymes break down hydrogen peroxide into oxygen and water molecules and oxygen 

production was observed by the generation of bubbles. Catalase test was performed by adding few drops of 3% 

hydrogen peroxide to a test tube containing 24 h old culture of the isolate. 

 

Molecular Characterization 

Genomic DNA isolation from bacteria: 

A single colony from an isolate was inoculated into 10 ml of the MRS broth medium (kept in a 15 ml Falcon tube) 

and incubated overnight at 37℃. The cultivated culture was harvested by centrifugation at 5000 rpm for 5 mins and 

the genomic DNA was isolated by a genomic DNA isolation protocol (Sambrook and Russell, 2001). 

 

PCR, 16SrDNA sequencing and phylogenetic analysis: 

DNA was isolated from the culture. Its quality was evaluated on 1.0% agarose gel; a single bond of high molecular 

weight DNA was observed. Fragment of 16SrDNA gene was amplified by 27 F and 1492R primers. A single 

discrete PCR amplicon bond of 1500 bp was observed when resolved on agarose gel. The PCR amplicon was 

purified to remove contaminants. Forward and reverse DNA sequencing reaction of PCR amplicon was carried out 

with forward and reverse primers using BDTv3.1 Cycle sequencing kit on ABI 3730x1 Genetic Analyser. 

Consensus sequence of 16SrDNA gene was generated from forward and reverse sequence data using aligner 

software. The 16SrDNA gene sequence was used to carry out BLAST with the database of NCBI genbank database. 

Based on maximum identity score first ten sequences were selected and aligned using multiple alignment software 

program Clustal W. Distance matrix was generated and the phylogenetic tree was developed using MEGA7. 
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Result and discussion:- 
Morphological and Biochemical properties: 

Strains of bacteria isolated from chhenapoda (burnt sweet cheese) were examined. The bacterial isolates picked from 

MRS agar plates were found to belong to the genus Bacillus, according to their morphological and biochemical tests. 

The isolates were subjected to Gram staining test, endospore test and catalase test. It was inferred that the isolates 

were characterised as Gram positive, non spore forming and catalase negative (Table 1). 

 

Table 1:-Characteristics of lactic acid bacteria isolated from chhenapoda.  

SERIAL NUMBER CHARACTERIZATION RESULT 

1 Cell Morphology Rod shaped 

2 Gram Staining Positive 

3 Endospore Non spore forming 

4 Catalase Negative 

 

Microbial identification: 

The isolate which was labelled as PD 13A was identified as Bacillus vallismortis based on nucleotide homology and 

phylogenetic analysis. g DNA and 16S amplicon QC data reflect the ladder specification (Fig. 1).  

 
Fig.1:-Ladder specification 

 

Sanger sequence chromatogram and the distribution of 100 BLAST hits on the query sequence were developed 

(Figs. 2 and 3). 
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Fig 2:-Sanger sequence chromatogram file data. 
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Fig 3:-Alignment view using combination of NCBI GenBank. 

 

 
Table 2:-Significant alignments through sequencing (above). 
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The evolutionary history was inferred by using the maximum likelihood method (Fig.4) based on the Kimura 2- 

parameter model (Kimura, 1980). The bootstrap consensus tree inferred from 1000 replicates (Felsenstein, 1985) is 

taken to represent the evolutionary history of the taxa analysed (Felsenstein, 1985). Branches corresponding to 

partitions reproduced in less than 50% bootstrap replicates are collapsed. The percentage of replicate trees in which 

the associated taxa clustered together in the bootstrap test (1000 replicates) are shown next to the branches 

(Felsenstein, 1985). Initial tree (s) for the heuristic search were obtained automatically by applying Neighbour-Join 

and BioNJ algorithms to a matrix of pair- wise distances estimated using the Maximum Composite Liklihood 

(MCL) approach, and then selecting the topology with superior log likelihood value. The analysis involved 11 

nucleotide sequences. Codon positions included were 1
st
 + 2

nd
 + 3

rd
 + Noncoding. All positions containing gaps and 

missing data were eliminated. There were a total of 1,434 positions in the final dataset. Evolutionary analysis were 

conducted in MEGA7 (Kumar et al., 2015).  

 
Fig 4:-Molecular phylogenetic analysis by maximum likelihood method. 

Distance Matrix 

 

Table 3:-Estimates of evolutionary divergence between sequences. 

 
 

The number of base substitutions per site between sequences is developed (Table3). Standard error estimate (s) is 

shown above the diagonal. Analyses were conducted using the Kimura 2- parameter model (Kimura, 1980) which 

involved 11 nucleotide sequences. Codon positions included were 1
st
+ 2

nd
+3

rd
+ Noncoding. All positions containing 

gaps and missing data were eliminated. There were a total of 1,434 positions in the final dataset. Evolutionary 

analyses were conducted in MEGA7 (Kumar et al., 2015). 

 

Conclusion:- 
Although molecular characterization of the lactic acid bacteria in different types of cheese has been completed, this 

finding focuses on the molecular characterization of the predominant LAB found in chhenapoda. This study 
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concludes that Bacillus vallismortis is the predominant lactic acid bacteria which can be used to formulate the starter 

culture in the dairy industry for the commercial production of chhenapoda (burnt sweet cheese). 
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