
Biodiversity of probiotic isolates from traditional fermented food product “Seera” from 

Himachal Pradesh 

Sampath Bardhwaj and Sonali Sharma 

 Microbiology Research Laboratory, Department of Biotechnology, 

Chandigarh University, India 

 

 

Abstract 

Probiotics can be defined as nonpathogenic and  live, microorganisms that confer health benefits 

when administered in adequate amounts by the host. Traditional fermented foods are prepared 

and consumed without much knowledge and awareness about the role and their involvement of 

microorganisms. Fermentation serves as an extremely valuable cultural legacy in contributing to 

a huge number of  potential, valuable and undiscovered strains present in the food matrices 

which harbor promising health benefits to the host. In the present study traditional fermented 

food viz. seera from the Himalayas were explored for the biodiversity of potential probiotic 

strains from these food matrices. Lactic acid bacterial strains were isolated and were subjected to 

morphological, physiological and biochemical tests, and the data obtained was pooled to obtain a 

dendrogram usig NTSYSpc software to obtain relationship similarity between the strains. Further 

these isolates were screened on the basis of antimicrobial potential against various food borne 

pathogens  i.e B.cereus, S.aureus, E.coli and E. faecalis. Production of antimicrobial metabolites 

i.e organic acids(mainly lactic acid), hydrogen peroxide production and production of 

bacteriocin.  

Keywords: Fermentation, North East and West Himalayas, Biodiversity, Dendrogram, 

Antimicrobial potential 

Introduction 

The Himalayas are divided into Eastern and Western Himalayas, and are inhabited by a sizeable 

population of 65.57 million belonging to different indigenous tribes. A variety of ethnic 

fermented foods and beverages are prepared and consumed in this region by  the native people 

belonging to the tribal areas ritually without having any knowledge about the value and 

usefulness of these food matrices. The North East and West Himalayas are considered as the 
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most untouched and unexplored region. There are local variations in the microbiota of traditional 

foods from region to region and which has lead to different sensory charcteristics and harbor a 

huge number of  potential, valuable and undiscovered strains. (Sharma and Gautam, 2013)  

Different types of microorganisms ranging from filamentous fungi to alcohol producing yeasts, 

Lactic acid bacteria (LAB), bacilli and micrococci are associated with fermentation and 

production of ethnic foods (Sharma et al 2014) Fermentation is one of the oldest forms of food 

technology in the Indian Subcontinent (Deka, 2012) and is reported to enhance the nutritional 

quality of any product by enhancing the amount of vitamins and protein solubility (Sohliya et al, 

2009). It is a slow decomposition reaction of organic substances accelerated by microorganisms 

or enzymes that essentially convert complex substances into simpler ones as carbohydrates to 

alcohols or organic acids (FAO, 1998), enhances digestibility, flavor and aroma of food and 

exerts health promoting benefits through biological enrichment of food substrates with protein, 

essential amino acids, essential fatty acids and vitamins.  It may also assist in the destruction or 

detoxification of certain undesirable compounds which may be present in certain foods. In many 

cases, production methods of different traditional fermented foods were unknown and passed 

down to subsequent generations as family traditions. Indigenous fermented foods have been 

prepared and consumed for thousands of years, and are strongly linked to culture, traditions and 

reveal the intellectual richness of indigenous people and their ability to prepare microbial 

products for varied purposes (Sekar and Mariappan, 2007). However, the preparation of 

indigenous or “traditional” fermented foods  remain as a household art today (Larry and Beuchat, 

2008). These fermented foods are prepared by utilizing different substrates and non-pathogenic 

micro-organisms as starter (Senesi et al 2001). 

This study aims to evaluate the biodiversity of popular traditional fermented food products viz. 

seera, sidu, choora, churpi, sidra, gundruk, bari, papaya bari and curd and identify potential 

probiotic strains on various morphological, physiological and biochemical tests. 

Materials and Methods 

The present study was carried out in different districts of Trans Himalayan states of Himachal 

Pradesh. Traditional fermented food products were identified and their method of prepration 

were documented. The microbial diversity were isolated and characterized on the basis of 
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microscopic, physiological and biochemical characteristics using Bergey s manual. Preparation 

procedures of traditional food items found in Himachal Pradesh are described below: 

Fermented food products: 

1. Seera: 

It is prepared from wheat grains (Triticum aestivum Linn. Poaceae), water soaked wheat grains 

are kept for fermentation to occur for a week  from innate microflora, water is changed regularly 

to avoid off-flavours. Thereafter, grains are ground, steeping is done to allow the starch grains 

and proteins to settle down and then bran is separated. Starch and proteins are removed, 

sundried. Seera is cooked in hot ghee, sugar is added and served as sweet dish/snack, and can be 

served at breakfast or supper time Uncooked seera is stored in an air tight container for better 

shelf life. Seera is highly nutritive energy rich fermented food with high medicinal value 

especially taken during winters and also recommended for many gynecological ailments 

especially in uterus bleeding to a postnatal mother.(Sharma et al 2014; Kapoor et al 2010) 

Morphological Characterization 

Table. 1 Biodiversity of microorganisms isolated from Seera showing their morphological 

characteristics 

S.No Isolate Food source Margin Form Color Elevation Texture 

1 JSe6 Seera  Entire  Punctiform  Creamish Flat Smooth 

2 JSe7 Seera Entire Circular White Flat Smooth 

3 JSe8 Seera Entire Circular White Flat Smooth 

4 JSe9 Seera Entire Circular Creamish Flat Smooth 

5 JSe13 Seera  Undulate Punctiform White Flat Smooth 

6 JSe14 Seera Entire Circular White Raised Smooth 

7 JSe15 Seera Entire Circular Creamish Raised Smooth 

8 JSe6 Seera Undulate Circular White Flat Smooth 

9 JSi7 Seera Entire Punctiform Creamish Raised Smooth 

10 SW Seera Entire circular White  Flat Smooth 

11 Se28 Seera Entire Circular  Creamish  Flat Smooth 

12 S8 Seera  Entire Circular  Creamish  Flat Smooth 

13 JSe24 Seera Entire Circular  White  Flat  Smooth 
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14 JSe25 Seera Entire Circular  Creamish  Flat  Smooth 

15 JSe26 Seera Entire Circular  Creamish  Flat  Smooth 

16 JSe27 Seera Entire Circular  Creamish  Flat Smooth 
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Biochemical characteristics of isolated potential probiotic bacteria and their tentative identification 

Sr. 

No. 

Isolate Gram Staining Catalase 

test 

Carbohydrate 

utilization 

Caesin 

Hydrolysis 

Citrate 

utilization 

Indole MRVP 

test 

H2S 

production 

Urease 

test 

Growth 

Conditions 

Tentative 

Identification 

Shape Gram’s 

reaction 

  

1. 
JP1 

Coccus  +ve -ve AG - + - +VP+ - + 
Facultative 

anaerobe 

Lactic acid 

bacteria 

2. 
JP2 

Rods  +ve -ve AG- + + - -VP+ - - 
Facultative 

anaerobe 

Lactic acid 

bacteria 

3. 
JSi3 

Rods +ve -ve AG- + + - +VP+ - - 
Facultative 

anaerobe 

Lactic acid 

bacteria 

4. 
JC4 

Rods +ve -ve AG- + + - +VP+ - + 
Facultative 

anaerobe 

Lactic acid 

bacteria 

5. 
JC5 

Coccus  +ve -ve 
 

AG 
+ + - +VP+ - - 

Facultative 

anaerobe 

Lactic acid 

bacteria 

6. 
JSe6 

Rods +ve -ve AG- - + - +VP+ - - 
Facultative 

anaerobe 

Lactic acid 

bacteria 

7. 
JSe7 

Rods +ve -ve AG- + - - +VP+ - - 
Facultative 

anaerobe 

Lactic acid 

bacteria 

8. 
JSe8 

Rods +ve -ve AG - + - +VP+ - + 
Facultative 

anaerobe 

Lactic acid 

bacteria 

9. 
JSe9 

Rods +ve -ve AG- + + - -VP+ - - 
Facultative 

anaerobe 

Lactic acid 

bacteria 

10. 
JB10 

Rods +ve -ve AG- + + - +VP+ - - 
Facultative 

anaerobe 

Lactic acid 

bacteria 

11. 
JB11 

Rods +ve -ve AG- + + - +VP+ - + 
Facultative 

anaerobe 

Lactic acid 

bacteria 
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12. 
JB12 

Rods +ve -ve 
 

AG 
+ + - +VP+ - - 

Facultative 

anaerobe 
Lactic acid 

bacteria 

13. 
JSe13 

Coccus  +ve -ve AG- - + - +VP+ - - 
Facultative 

anaerobe 

Lactic acid 

bacteria 

14. 
JSe14 

Coccus  +ve -ve AG- + - - +VP+ - - 
Facultative 

anaerobe 

Lactic acid 

bacteria 

15.  
JSe15 

Coccus  +ve -ve AG- + - - +VP+ - - 
Facultative 

anaerobe 

Lactic acid 

bacteria 

16. 
JSi16 

Rods +ve +ve - - - - - - - Anaerobic  
Lactic acid 

bacteria 
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Fig. 1 Seera 
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                                  Fig. 2 Dendrogram obtained from pooled data of Seera 

       Based on their biochemical characteristics isolates were pooled to obtain a dendrogram, the first cluster formed by JSe6 and JSe9 

have similarity at 0.87, second cluster formed by JSe8 have similarity of 0.87 while  JSe13,Se28,S8 have similarity of 1.0  and JSe25 

at similarity of 0.85, third cluster formed by JSe7, JSe14, JSe15 have similarity of 1.0 while JSe26 at similarity of 0.73, fourth cluster 

formed by JSe6, JSi7 have similarity of 1.0 while SW at similarity of 0.87. 
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Conclusion 

Microflora of traditional fermented foods are rich source of proteins, vitamins and nutrients. They transform the raw material into 

easily edible and appealing form  by converting fermented foods to functional foods/ nutraceuticals and contributing to intestinal 

microbial balance. Lactic acid bacteria (LAB) which are generally regarded as safe microorganisms and a potential probiotic 

candidates and  produce inhibitory substances which act against most of the spoilage and pathogenic microorganisms, and also  help in 

managing lactose intolerance, improving immune system, preventing colon cancer, lowering blood pressure  and play a vital role in  

food industry and are usually used for preservation of foods. Traditional fermented food products are rich repositories of rare 

unexplored probiotic bacteria, therefore in the present study an attempt was made to explore their biodiversity, a total of 98 lactic acid 

bacteria were isolated and screened on the basis of their morphological, physiological and biochemical tests, and a relationship 

between these isolates were obtained using NTSYS software. 
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