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Abstract

Kefir is a fermented probiotic beverage with strong antimicrobial properties, derived from kefir grains. This
study aimed to isolate and identify bacterial strains present in kefir and evaluate their antibacterial activity
against five major foodborne pathogens, including Bacillus cereus, Staphylococcus aureus, Listeria
monocytogenes, Escherichia coli, and Salmonella enterica. After culturing the samples on MRS agar and
purification, 34 Gram-positive isolates were obtained. Among them, four superior strains with the highest
antagonistic activity were selected and subjected to molecular identification. 16S rRNA gene sequencing results
revealed that these strains belong to the species Enterococcus durans and were registered in the Gene Bank
under accession numbers MT032372 , MT032373, MT032374 MT032375. These strains lacked proteolytic
activity but exhibited amylolytic activity and the ability to produce strong antibacterial metabolites. Increasing
the fermentation time from 24 to 72 hours led to a significant increase in the diameter of the growth inhibition
zones (ranging from 10 to 23 mm). The findings indicate that the Enterococcus durans strains isolated from
kefir have high potential for use as biocontrol agents in the food industry and for the production of probiotic
products.

Keywords: Kefir, probiotic, antibacterial activity, Enterococcus durans, foodborne pathogens

Citation: Shafiee M, Shafiee Y, Soltani-Nezhad S, Evaluation of the inhibitory effect of
Enterococcus durans strains isolated from kefir grains against five foodborne pathogenic
bacteria. Quality and Durability of Agricultural Products and Food Stuffs, 2025; 4(4):
91-102.

E; (D& © The Author(s) Publisher: Islamic Azad University of Kerman, Iran

DOI: https://doi.org/10.71516/gafj.2025.1214324

* Corresponding author Matin Shafiee, Email: matinshafie1356@gmail.com



Quality and Durability of Agricultural Products and Food Stuffs, Vol 4, No.4, 2025 92

Extended Abstract

Introduction

Kefir, a traditional fermented dairy
beverage, has attracted growing scientific
and industrial attention due to its diverse
microbial community and broad spectrum
of health-promoting properties. Produced
from gelatinous kefir grains, which harbor
a complex symbiosis of lactic acid
bacteria, acetic acid bacteria, and yeasts
embedded in a polysaccharide matrix
known as kefiran, kefir represents a unique
natural consortium with both nutritional
and therapeutic relevance. Its fermentation
process results in a wide array of
metabolites including lactic acid, acetic
acid, ethanol, carbon dioxide, and volatile
flavor compounds that not only contribute
to its sensory attributes but also exert
significant antimicrobial,
immunomodulatory, and  antioxidant
activities. Regular consumption of kefir
has been associated with health benefits
ranging from cholesterol and blood
pressure reduction to improved immune
response, allergy control, and reduced
risks of cardiovascular disease and cancer.
Central to these effects is the production of
antimicrobial metabolites such as organic
acids, hydrogen peroxide, diacetyl, and
bacteriocins, which can inhibit the growth
of diverse human and foodborne
pathogens. Food safety remains a pressing
global issue, as contamination of food
products with pathogenic bacteria is a
major cause of foodborne illnesses and
outbreaks. Among the most common
foodborne pathogens are Bacillus cereus,
Staphylococcus aureus, Listeria
monocytogenes, Escherichia coli
(particularly 0O157:H7), and Salmonella
enterica. These microorganisms are
responsible for a range of gastrointestinal
infections, systemic complications, and
food poisoning events, often exacerbated
by their resilience in food matrices and
resistance to environmental stresses.

Controlling these pathogens in food
products is therefore a critical concern for
public health and the food industry.
Despite evidence supporting kefir’s
antimicrobial capacity, most studies have
been limited to broad observations of
inhibitory activity, with relatively little
focus on identifying specific bacterial
strains from Kkefir responsible for such
effects. This gap motivated the present
study, which aimed to isolate, characterize,
and molecularly identify probiotic strains
from kefir grains and to evaluate their
antagonistic ~ potential ~ against  the
aforementioned five major foodborne
pathogens.

Methods

Kefir grains were traditionally cultured in
pasteurized whole milk under sterile
conditions.  Following  fermentation,
bacterial isolates were obtained by serial
dilution and plating on selective MRS
agar. Colonies were purified and subjected
to preliminary identification using Gram
staining, catalase testing, carbohydrate
fermentation profiling, and assays for
amylolytic and proteolytic activity. Only
Gram-positive, catalase-negative isolates
with promising metabolic characteristics
were selected for further analysis.
Antagonistic activity was evaluated by the
well diffusion method against standardized
suspensions of the five pathogens.
Supernatants from probiotic cultures were
introduced into agar wells seeded with
pathogens, and zones of inhibition were
measured. Strains exhibiting the strongest
inhibitory effects were subjected to
molecular identification through 16S rRNA
gene sequencing and  phylogenetic
analysis.

Results

From kefir samples, 34 bacterial isolates
were obtained, all Gram-positive and
belonging morphologically to cocci or
rods. Catalase tests were uniformly
negative, confirming their lactic acid
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bacterial nature. Fermentation patterns
revealed metabolic diversity among
isolates.  Both Lactobacillus  and
Enterococcus species exhibited inhibitory
effects against the pathogens, but
Enterococcus isolates produced
consistently  larger inhibition  zones,
indicating stronger antagonistic potential.
Notably, four isolates designated AK-
IAUK5, AK-IAUK6, AK-IAUK7, and
AK-1AUK8—demonstrated the highest
activity against all five pathogens, with
inhibition zones ranging from 10 to 23
mm. These strains were positive for
amylolytic activity but lacked proteolytic
activity, a desirable trait for food
applications since proteolytic breakdown
can negatively affect sensory or nutritional
qualities. Molecular sequencing confirmed
all four isolates as Enterococcus durans,
with >99% sequence identity to reference
strains. Phylogenetic analysis placed them
firmly within the E. durans clade, clearly
distinct from closely related species such
as E. faecium and E. hirae. Their
sequences were deposited in GenBank
with accession numbers MT032372—
MT032375.

Discussion

The findings confirm that Enterococcus
durans strains isolated from kefir grains
possess strong inhibitory activity against
major foodborne pathogens, surpassing
that of Lactobacillus isolates in this study.
The inhibitory effects are likely mediated
by the production of organic acids,
hydrogen peroxide, bacteriocins, and other
secondary metabolites. Importantly, the
absence of proteolytic activity suggests
that these strains are less likely to degrade
host or food proteins, making them
suitable  candidates  for  industrial
application. The enhanced antagonistic
activity observed with longer fermentation
times (72 h vs. 24 h) underscores the
dynamic nature of metabolite production
in kefir and highlights the importance of
fermentation parameters in optimizing
antimicrobial efficacy. These results align
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with previous reports documenting the
antimicrobial effects of kefir-fermented
broths and kefir-derived lactic acid
bacteria. However, the present study adds
to the field by identifying specific E.
durans strains as highly active contributors
to kefir’s antimicrobial properties. The
growing interest in postbiotics, including
bacteriocins and exopolysaccharides like
kefiran, further emphasizes the potential of
such strains for application in functional
foods, nutraceuticals, and therapeutic
formulations. Beyond food preservation,
these strains could serve as biocontrol
agents, contributing to safer food supply
chains. Furthermore, emerging research
suggests kefir-derived metabolites may
exert effects comparable to, or even
exceeding,  conventional  antibiotics,
raising possibilities for their use as
alternatives or adjuncts in combating
antibiotic resistance.

Conclusion

This study found that specific E. durans
strains from kefir grains are strong natural
antimicrobials. These strains are promising
for the food and health industries because
they have strong antimicrobial effects, lack
proteolytic activity and are genetically
confirmed as safe candidates. They could
be used as natural biocontrol agents,
probiotics, or in therapeutic products.
Future research should test their safety and
effectiveness in animals and humans, and
explore uses in antimicrobial packaging or
supplements. This highlights the potential
of traditional fermented foods like kefir in
modern biotechnology.
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