Quality and Durability of Agricultural
Products and Food Staffs

e ISSN: 2783-3410
Isimle hzad Amuersity Journal Homepage: https://sanad.iau.ir/journal/qafj/

Kerman Branch

Research Paper

Isolation, Identification and Characterization of Exopolysaccharides
Produced by Bacteria Isolated from Traditional Dairy Products of Kerman

Zahra Khodaei!, Shahla Soltani-Nezhad?*

"Department of Microbiology, Ke.C., Islamic Azad University, Kerman, Iran
’Department of Microbiology, Ji.C., Islamic Azad University, Jiroft, Iran

Received: 19/10/2025, Accepted: 18/11/2025

Abstract

Exopolysaccharides (EPSs) synthesized by lactic acid bacteria have the potential to be used as food additives
with health benefits. The aim of this study was to investigate the production of EPS by strains isolated from
traditional dairy in Kerman and their characterizations. The production of EPSs was measured by phenol-
sulphuric acid method. The results were compared with the standard curve of glucose (mg/L). The EPSs
production pattern was assessed with the pattern of bacterial growth as well as the effects of temperature and
acidity changes on the EPSs production. In order to characterize EPSs, Fourier transform infrared (FTIR)
spectrum was done. Finally, highest EPS producing isolates were identified by molecular methods. Our results
show that all 20 examined isolates produced both cell-bound and released EPSs. Among them, two isolates were
belonged to Lactococcus lactis and Enterococcus faecium. The highest EPS production was observed at 37°C,
pH 7.5 and started at late logarithmic phase. Identified functional groups from the purified EPSs obtained by
infrared spectroscopy were include (O-H), (C-H) and (C=0) aldehyde groups. Here, for the first time our results
show that isolated bacteria from traditional dairy in Kerman province have the ability to produce both cell-
bound and released EPSs.
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Extended Abstract

Introduction

Mesophilic lactic acid bacteria are used as
starter cultures in traditional fermented
milks, industrial processes, and in the
dairy industry. Some of them produce
lactic acid, flavor compounds, and
bacteriocins. Several strains also have the
ability to secrete exopolysaccharides. Most
exopolysaccharide-producing lactic acid
bacteria  belong to the  genera
Streptococcus, Lactobacillus, Lactococcus,
Leuconostoc, and Pediococcus. Some
strains of Bifidobacterium have also
shown the ability to produce these
exopolysaccharides. Exopolysaccharides
are highly variable polymeric groups.
Many plant-derived polysaccharides, such
as starch, pectin, and gum, are used as
thickeners and gelling agents. In recent
decades, microbial exopolysaccharides
have replaced plant polysaccharides,
which have the above properties and are
obtained in large quantities and with a
higher degree of purity. The first group of
microbial polysaccharides is a capsule that
is located on the cell surface and plays an
important role in protecting microbes
against phage attack, phagocytosis, toxic
compounds, and antibiotics. The second
group is exopolysaccharides that are
secreted outside the cell. Due to their
physical and  chemical properties,
exopolysaccharides are widely used in the
food industry as viscosifying, gelling, and
thickening agents. These compounds are
used in the removal of heavy metals and in
the pharmaceutical industry as drug
delivery agents. Their biological effects
include anticancer, antiviral, anti-
inflammatory, cholesterol-lowering, and
blood sugar-lowering properties. They can
also remain stable in the digestive tract and
have a prebiotic effect. The aim of this
study is to investigate the ability of
exopolysaccharide production in strains
isolated from local dairies in Kerman

province and to determine the nature of the
exopolysaccharide produced.

Methods

Local dairy samples were collected from
villages in Kerman province and cultured
on MRS agar medium to isolate probiotic
bacteria. After morphological examination
and Gram and catalase tests, 20 isolates
were selected. Bound and released
exopolysaccharides were extracted by
physical and chemical methods and
quantified by phenol-sulfuric acid method.
Exopolysaccharide-producing strains were
identified using glucose standard curve.
The growth pattern and exopolysaccharide
production of the selected isolates were
studied simultaneously and at 6-hour
intervals. The effect of temperature (25 to
42 °C) and pH (6.5 to 8) on the rate of
exopolysaccharide production in two
isolates C-7 and C-10 was studied. Initial
identification was done by biochemical
tests and final by 16S rRNA gene
sequencing. PCR reaction was performed
with primers F8 and RI1541 and the
products were electrophoresed in agarose
gel. Sequence alignment with NCBI and
EBI databases and phylogenetic analysis
were performed with MEGA software.
Purified exopolysaccharide samples were
prepared for FTIR spectroscopy by KBr
pelleting method. All experiments were
performed with equal repetition and data
were analyzed by one-way analysis of
variance. Significant differences between
means were evaluated by Tukey test at the
95% level. This study sought to find
indigenous Lactobacillus strains with high

potential for exopolysaccharide
production. Optimal environmental
conditions for maximum

exopolysaccharide production were also
determined. The findings can be used in
the development of functional and
probiotic food products.

Results and Discussion
Of the 46 samples studied, 20 isolates
were selected based on microbial
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phenotypic tests, of which two isolates C-
10 and C-7 were selected for further
research based on the amount of
exopolysaccharide production. The highest
amount of bound exopolysaccharide was
reported for sample C-7 and then C-10,
which were 21 and 15 mg/L, respectively,
and the range of bound exopolysaccharide
production was (0.03-21) mg/L. In the
case of released exopolysaccharide, the
highest amount was reported for isolates
C-7 and C-10, which were 14 mg/L for
sample C-7 and 11 mg/L for sample C-10
and 23 mg/L for released
exopolysaccharide production. The
selected strains (C-7 and C-10) had the
highest exopolysaccharide production at
the end of the logarithmic phase and the
beginning of the stationary phase, and after
that the production rate decreased. The
highest production rate was reported for
isolate C-10 at 37 °C and for isolate C-7 at
42 °C. The highest production rate was
observed at acidity 7 and 7.5. There was
no significant difference between the
production rates at these two acidity levels.
The lowest production rate was reported at
acidity 6.5. Based on molecular
identification, strain C-7 was attributed to
Enterococcus faecium and strain C-10 to
Lactococcus lactis. In the infrared
spectrum, a peak at 1724 related to the
aldehyde functional group was observed,
which could be related to the sugar factor.
Other functional groups observed from the
purified exopolysaccharide include the
hydroxyl (OH) group peak observed at
3419 and the nitrile or alkyne group at
2359. Peaks related to alkane hydrogens
were also observed at 2926. In this study,
20 isolates of lactic acid bacteria native to
Kerman province, Iran were screened for
their ability to produce
exopolysaccharides. The results showed
that all isolates were capable of producing
both bound and released
exopolysaccharides. The highest
exopolysaccharide production occurred at
the end of the logarithmic phase and the
beginning of the stationary phase and then

decreased. Two isolates, C-7 and C-10,
were selected as the top producers.
Environmental studies showed that 30°C
and pH between 7 and 7.5 were the most
optimal conditions for exopolysaccharide
production in these strains. These findings
are consistent with some previous studies,
but the type and amount of production
were more precisely determined in this
work. Unlike many previous studies that
focused on only one strain, this study
examined a wider range of local samples.
Also, for the first time, exopolysaccharide
production has been reported from
traditional Kerman dairy products. The
results indicate that growth conditions,
time, and genetic characteristics of the
strains are effective in the production of
these compounds. These indigenous
isolates can be used as starter cultures in
functional food industries.

Conclusion

This research led to the identification of
bacterial strains isolated from traditional
dairy products and the characterization of
the EPS they produce. The findings
highlight the practical potential of these
bacterial strains as natural sources of EPS
for the food industry particularly as bio-
stabilizers and health-promoting
compounds, including prebiotic effects.
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