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ABSTRACT

Fermented foods offer beneficial health effects due to the antimicrobial activity of the bacteria present in
them. These microorganisms possess probiotic activity that promotes a positive health effect due to
fermentation. The fermentation process involves the action of the microorganisms on rice, transforming its
chemical composition and imparting unique flavours, textures, and nutritional benefits. Consumption of
fermented rice is believed to have the soothing effect on intestines because the rice is fermented and digested
by the bacteria. In the past, farmers and the labourers from Asian countries kept leftover rice for fermentation
overnight and consumed for breakfast, which has been known to offer several health benefits. This ancient
practice not only contributes to the diversification of taste but also enhances the overall nutritional profile
of rice-based food dishes. This food provides sustained energy with all natural nutritional supplements.
Fermented foods can be consumed by vulnerable groups such as children, expectant and breastfeeding
mother, the elderly, sick people and helps in keeping good health. The present study is focused on the
isolation and molecular identification and characterization of potential probiotic microorganisms from

fermented rice of commonly used rice varieties.
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Introduction

Fermented foods have been an important compo-
nent of the human diet from time immemorial. It
contains high number of probiotics that have been
associated to a wide range of health benefits includ-
ing improved digestion and immunity. Fermenta-
tion is a simple and economical way of preserving
food improving the nutritional value, sensory prop-
erties and functional qualities of food. Fermented
foods are produced worldwide using various manu-
facturing techniques, raw materials and microorgan-

isms. It can also be applied in the production of
functional foods, such as probiotic foods (Razak et
al., 2019).

Fermented foods offer beneficial health effects
due to the antimicrobial effects of the lactic acid bac-
teria present in them. Due to their beneficial proper-
ties, Lactic acid bacteria (LAB) are widely used as
starter culture, probiotics and microbial cell factories
for the production of bioactive components, includ-
ing lactic acid, which shows an antimicrobial effect
and interferes with the growth of pathogenic micro-
organisms (Jagadeeswari et al., 2010). Microorgan-
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isms possess probiotic activity that promotes a posi-
tive health effect during fermentation. In the past,
farmers and the labourers from Asian countries kept
leftover rice for fermentation overnight and con-
sumed for breakfast, which has been known to offer
several health benefits. The fermentation process
involves the action of the microorganisms on rice,
transforming its chemical composition and impart-
ing unique flavores, textures, and nutritional ben-
efits. This ancient practice not only contributes to the
diversification of taste but also enhances the overall
nutritional profile of rice-based dishes. This food
provides sustained energy with all natural nutri-
tional supplements that arise from the fermenting
bacteria inside of it.

Fermented rice is generally mentioned as called
‘pazhaya sadham’ in ‘Tamil” language in Tamil
Nadu, India. It is prepared by soaking cooked par-
boiled rice in water overnight. Fermentation en-
hances the bioavailability of essential nutrients, es-
pecially minerals, through the enzymatic reduction
of phytate.

Fermented rice is one of the neglected foods in
countries where rice is the staple food. The con-
sumption of fermented rice as a contributor to a
healthy lifestyle is either ignored or ridiculed as a
poor man’s lifestyle food. Many strains of probiotic
lactic acid bacteria have been isolated from the dif-
ferent traditional fermented foods. Exploring the
bacteria responsible for the fermentation of rice is
essential for confirming the health benefits of the
fermented food products (Kowsalya et al., 2022).

Lactic acid bacteria (LAB) constitute a diverse
group of the industrially important and safe bacte-
ria, they have interesting beneficial properties that
are primarily being used as starter cultures,
probiotics, and microbial cell factories for the pro-
duction of the highly valuable bioactive compo-
nents. The production of lactic acid plays a role in
the preservation of the product and influenced its
flavour. Various strains of lactobacillus spp are in-
volved in the rice fermentation process. The various
benefits of fermented rice are nutritional enhance-
ment, digestive health, culinary delight, etc. The fer-
mentation process increases the bioavailability of
nutrients and produces beneficial compounds, such
as organic acids and probiotics, which can promote
gut health (Lee et al., 2023). These probiotics contrib-
ute to the balance of the gut microbiota, aiding di-
gestion and potentially improving overall digestive
function. Fermentation can lead to an increase in the
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levels of certain vitamins and minerals, making the
fermented rice a more nutritionally dense food com-
pared to its non-fermented counterpart. This can be
particularly important in regions where rice is a
staple food, providing an additional source of essen-
tial nutrients. Fermented rice adds diversity to the
culinary traditions, offering a range of textures and
tastes that can elevate dishes. From rice wines to
pickles and fermented rice cakes, the versatility of
the fermented rice allows for creative and diverse
applications in the different cuisines.

Fermented rice can serve as a function ingredient
in the development of various food products. It can
be incorporated into bread, cereals and snacks, it
enhances their nutritional content and provide the
unique flavours, catering to the growing demand for
the innovation and health-conscious food options.
The presence of bioactive compounds in fermented
rice, such as antioxidants and anti- inflammatory
agents, may offer potential health benefits. While
research in this area is ongoing, the consumption of
the fermented foods has been associated with im-
proved immune function and other positive health
outcomes.

Materials and Methods

The aim of this study is to isolate probiotic microor-
ganisms from regularly consumed rice samples to
explore their potential for application in functional
foods and dietary supplements.

Sample Collection

Collection of rice samples from commonly con-
sumed varieties (Raw rice, Ration rice and Parboiled
rice).

Pressure cooked and overnight fermentation of
rice samples in sterile water for 10 hours.

Isolation of Microorganisms

Isolation of Probiotic Microorganisms from fer-
mented rice by inoculating mashed sample in Nutri-
ent agar (Hi-Media).

Identification of bacteria by preliminary bio-
chemical testing and confirmed using 16S rRNA se-
quencing (Makut et al., 2022).

Molecular Identification and Characterization of
LAB Isolates

DNA extraction
Genomic DNA extraction was carried out with col-
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umn based IGB DNA extraction kit method (IGB
MarabanX Bacteria DNA Extraction Kit — Cat No:
IGB-DEX-001A).

16s rRNA PCR

Veriti 96-well thermal cycler (Applied bio systems,
USA) using broad range pan eubacterial primers.

Amplicon Purification

Favo rPrep PCR purification mini kit (Favorgen,
Taiwan)

Sequencing

ABI 3730XL sequencer (Applied Bio system, USA)
using ABI PRISM Bigdye terminator.

Results

Isolation and Identification of Probiotic Strain

Out of 17 strains isolated, only two common strains
were observed to be morphologically and biochemi-
cally identical as Lactococcus species (*No
Lactococcus species isolated from fermented par-
boiled rice). These two common strains were sub-
jected to molecular identification using 16s rRNA
sequencing, the strains which were pinpoint colony
— gram positive cocci in chain were identified as
Lactococcus lactis in fermented rice sample with 100%
homology.
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Fig. 1. Ladder Specification
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Sanger Seq data
>Ration rice _16SrRNA

CGTGCCTAATACATGCAAGTTGAGCGCTGAAG
GTTGGTACTTGTACCGACTGGATGAGCAGCG
AACGGGTGAGTAACGCGTGGGGAATCTG
CCTTTGAGCGGGGGACAACATTTGGAAACG
AATGCTAATACCGCATAAAAACTTTAAACA
CAAGTTTTAAGTTTGAAAGATGCAATTGCA
TCACTCAAAGATGATCCCGCGTTGTATTAG
CTAGTT GGTGAGGTAAAGGCTCACCAAGG
CGATGATACATAGCCGACCTGAGAGGGTGA
TCGGCCACATTGGGACTGAGACACGGCCCAA
ACTCCTACGGGAGGCAGCAGTAGGGAATCTT
CGGCAATGGACGAAAGTCTGACCGAGCAA
CGCCGCGTGAGTGAAGAAGGTTTTCGGAT
CGTAAAACTCTGTTGGTAGAGAAGAACGTTG
GTGAGAGTGGAAAGCTCATCAAGTGACG GTA
ACTACCCAGAAAGGGACGGCTAACTACGTG
CCAGCAGCCGCGGTAATACGTAGGTCCCG AG
CGTTGTCCGGATTTATTGGGCGTAAAGCGA
GCGCAGGTGGTTTATTAAGTCTGGTGTAA
AAGG CAGTGGCTCAACCATTGTATGCATTG
GAAACTGGTAGACTTGAGTGCAGGAGAG
GAGAGTGGAATTCCATGTGTAGCGGTG
AAATGCGTAGATATATGGAGGAACACCG
GTGGCGAAAGCGGCTCTCTGGCCTGTAACTG
ACACTGAGGCTCGAAAGCGTGGGGAGCA
AACAGGATTAGATACCCTGGTAGTCCACG
CCGTAAACGATGAGTGCTAGATGTAGGGAGC
TATAAGTTCTCTGTATCGCAGCTAACGCAATA
AGCACTCCGCCTGGGGAGTACGACCGCAA
GGTTGAAACTCAAAGGAATTGACGGGGGCC
CGCACAAGCGGTGG

>Raw rice _16SrRNA

GGCAGGCCTAACACATGCAAGTCGAGCGG
CAGCGGGAAAGTAGCTTGCTACTTTTGC
CGGCGAGCGGCGGACGGGTGAGTAATGC CTG
GGAAATTGCCCAGTCGAGGGGGATAACAG
TTGGAAACGACTGCTAATACCGCATACGCC
CTACGGGGGAAAGCAGGGGACCTTCGGGC
CTTGCGCGATTGGATATGCCCAGGTGGGA
TTAGCTAGTTGGTGAGGTAATGGCTCACCAA
GGCGACGATCCCTAGCTGGTCTGAGAGGAT
GATCAGCCACACTGGAACTGAGACACGGTCC
AGACTCCTACGGGAGGCAGCAGTGGGGA
ATATTGCACAATGGGGGAAACCCTGATG CAG
CCATGCCGCGTGTGTGAAGAAGGCCTTC
GGGTTGTAAAGCACTTTCAGCGAGGAGGAAA
GGTCAGTAGCTAATATCTGCTGGCTGTGAC
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GTTACTCGCAGAAGAAGCACCGGCTA ACT
CCGTGCCAGCAGCCGCGGTAATACGGA
GGGTGCAAGCGTTAATCGGAATTACTGGGC
GTAAAGCGCACGCAGGCGGTTGGATAAGTT
AGATGTGAAAGCCCCGGGCTCAACCTGGG
AATTGCATTTAAAACTGTCCAGCTAGAGTCT
TGTAGAGGGGGGTACAATTCCAGGTGTAGC
GGTGAAATGCGTAGAGATCTGGAGGAATAC
CGGTGGCGAAGGCGGCCCCCTGGACAAAG
ACTGACGCTCAGGTGCGAAAGCGTGGGGAG
CAAACAGGA

Discussion

Probiotics are live microorganisms that, when con-
sumed in adequate amounts, confer health benefits
to the host. Probiotics derived from fermented foods
offer a natural and accessible way to improve gut
health, enhance immune function, and potentially
prevent or manage various health conditions
(Thilagavathy et al., 2019). Incorporating a variety of
fermented foods into the diet can provide a diverse
array of probiotic strains, promoting overall health
and well-being (Razak et al., 2019). The present
study is aimed to isolate probiotic bacteria from
commonly consumed rice varieties in South India.
Similar study has been documented by various re-
searchers where probiotics are isolated from red raw
and white rice (Jeygowri ef al., 2015 and Nabayi et
al., 2023). Probiotic microorganisms isolated from
fermented rice are screened for antimicrobial activ-
ity (Acharya et al., 2019).

In this study isolation and identification of
Probiotic bacteria from fermented rice sample have
been successfully conducted through systematic
laboratory procedures. The analysis revealed the
presence of beneficial bacterial strains Lactococcus
lactis confirming the potential of fermented rice as a
source of probiotics.

Conclusion

Traditional fermented food products like fermented
rice are known to possess probiotic potential that
provide a myriad of health benefits. This study con-
tributes to the understanding of the microbial com-
position of fermented rice and its potential health
benefits. Further research could delve into optimiz-
ing fermentation conditions to enhance probiotic
content and exploring the functional properties of
the isolated strains for potential therapeutic applica-
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