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Abstract: The present study investigated the occurrence of Vibrio spp. in commercially available frozen foods
from Jabalpur, Madhya Pradesh, India. A total of 133 samples, including frozen vegetables, ready to cook
snacks etc. were analyzed using standard microbiological procedure, prescribed by the Food Safety and
Standards Authority of India. Following pre-enrichment, selective isolation was performed on thiosulfate
citrate bile salts sucrose (TCBS) agar, and presumptive isolates were confirmed by colony morphology, Gram
staining, and biochemical tests. Overall, 2.26% of the samples were positive for Vibrio spp. The detection of
Vibrio in frozen food products indicates potential microbiological hazards and emphasizes the need for
routine surveillance and improved food safety practices to protect public health.

INTRODUCTION

Foodborne illnesses represent a significant public
health challenge worldwide, with contaminated
food contributing to a notable disease burden,
particularly in low- and middle-income countries
(World Health Organization, 2025, WHO, 2025).
According to the World Health Organization, an
estimated one in ten people globally fall ill annually
after consuming contaminated food, leading to
millions of cases of diarrheal disease and substantial
socio-economic impacts (World Health
Organization, 2025). In India, foodborne diseases
remain a priority concern due to underreporting,
inadequate surveillance systems, and the
complexity of the food supply chain (WHO, 2025,
Bavoria et al., 2025). Common bacterial pathogens
implicated in foodborne illness include Salmonella
spp., Campylobacter spp., E. coli, and Vibrio spp.,
among others (Mahindroo et al., 2024).

Vibrio species are Gram-negative, halophilic
bacteria naturally found in aquatic environments
and have been traditionally associated with
foodborne infections (Smithand Lee, 2024).
Pathogenic members of the genus such as Vibrio
cholerae, Vibrio parahaemolyticus, and Vibrio vulnificus

can cause gastroenteritis, wound infections, and
other systemic conditions in humans (Smithand Lee,
2024). While numerous studies report the prevalence
of Vibrio spp. in seafood products (Smithand Lee,
2024; Zeidler et al., 2024), less is known about their
occurrence in non-seafood frozen foods sold in
inland regions of India. Notably, freezing does not
always eliminate pathogenic bacteria, and
contaminated raw materials or poor hygienic
practices during processing and distribution can
contribute to microbial survival (Smithand Lee,
2024).

In India, the regulatory framework for food safety
is governed by the Food Safety and Standards
Authority of India (FSSAI), which was established
under the Food Safety and Standards Act, 2006 to
unify and enforce food safety regulations across the
country (Bavoria et al., 2025). Despite this, food
safety challenges persist due to resource limitations,
laboratory testing capacity constraints, and
variations in compliance at the retail and processing
levels (Bavoria et al., 2025). With the increasing
consumption of frozen convenience foods in urban
and semi-urban populations, there is a compelling
need for systematic microbiological surveillance to
assess potential hazards posed by pathogenic
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bacteria such as Vibrio spp. in these products.

Given the limited data on Vibrio contamination of
frozen foods in Central India, this study aimed to
determine the occurrence of Vibrio species in
commercially available frozen food products
collected from retail markets in Jabalpur, Madhya
Pradesh, India. Insights from this investigation will
contribute to a better understanding of
microbiological risks associated with frozen food
consumption and inform targeted interventions for
improving food safety.

MATERIALS AND METHODS

Study Design and Laboratory Facility

The present investigation was designed to detect
and characterize Vibrio spp.,in frozen foodstuffs
marketed in Jabalpur, Madhya Pradesh, India. All
microbiological analysis was carried out at the
Microbiology Laboratory of Excellent Bio Research
Solutions Pvt. Ltd., Jabalpur, a Food Safety and
Standards Authority of India (FSSAI)-notified food
testing laboratory. Standardized procedures
recommended by FSSAI and internationally
recognized reference methods were followed
throughout the study (Food Safety and Standards
Authority of India (FSSAI). 2024, ISO. 2017. I1SO
6579-1., 1SO. 2004. ISO 21567).

Sample Collection

Frozen food samples were procured from different
retail outlets including supermarkets, Kirana
(grocery) stores, and local markets across Jabalpur
city. Samples were aseptically collected in sterile,
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Fig. 1. Proportion of various categories of frozen
food samples collected for microbiological
analysis

leak-proof containers and transported to the
laboratory in insulated thermos containers with ice
packs to ensure maintenance of the cold chain and to
prevent microbial proliferation during transit.

Storage and Handling of Samples

Upon receipt, samples were logged and stored in a
deep freezer maintained at -20 °C until analysis.
Prior to microbiological examination, samples were
thawed at ambient temperature under aseptic
conditions inside a biosafety cabinet to minimize
external contamination.

Isolation and Detection of Vibrio spp.

Sample Preparation

A representative 25 g portion of each thawed sample
was aseptically transferred into a sterile stomacher
bag containing 225 mL of sterile alkaline peptone
water. The mixture was homogenized using a
stomacher for 30-60 s to obtain a uniform
suspension (Food Safety and Standards Authority of
India (FSSAI), 2024).

Pre-Enrichment

The homogenized samples were incubated at 37 °C
for 16-18 h for selective enrichment of Vibrio species.

Selective Plating and Incubation

Following enrichment, a loopful of culture was
streaked onto Thiosulfate Citrate Bile Salts Sucrose
(TCBS) agar plates. The inoculated plates were
incubated at 37 °C for 2448 h.

Presumptive Identification

After incubation, TCBS plates were examined for
characteristic colony morphology. Sucrose-
fermenting Vibrio species such as Vibrio cholerae
typically produced yellow colonies, whereas non-
sucrose-fermenting species such as Vibrio
parahaemolyticus produced green to bluish-green
colonies. Presumptive isolates were further
processed for confirmatory biochemical
identification as per standard protocols (Food Safety
and Standards Authority of India (FSSAI), 2024;
APHA. 2015).

RESULTS
A total of 133 commercially available frozen food

samples were analyzed over different sampling
intervals to determine the occurrence of Vibrio
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species. The samples comprised a variety of frozen
vegetables, including peas, beans, carrots, corn, and
potato fries (Fig. 1). All collected samples were
subjected to selective enrichment and culture-based
detection for Vibrio spp.

Out of the 133 frozen food samples examined,
three samples (2.26%) were found to be positive for
Vibrio spp. (Fig. 2). The remaining 130 samples

Fig. 2. TCBS agar plate showing dark green colonies of
presumptive Vibrio parahaemolyticus isolated from
frozen food samples.

(97.74%) did not show the presence of Vibrio under
the applied detection protocol.

On Thiosulfate Citrate Bile Salts Sucrose (TCBS)
agar, all three positive samples produced well-
isolated dark green to bluish-green colonies, which
are indicative of non-sucrose-fermenting Vibrio
species. None of the samples yielded yellow
colonies on TCBS agar, suggesting the absence of
sucrose-fermenting Vibrio species such as Vibrio
cholerae. The reference strain Vibrio parahaemolyticus
ATCC 17802 also produced dark green colonies on
TCBS agar, showing close similarity with the
colonies recovered from positive samples.

Microscopic examination of presumptive isolates
revealed Gram-negative, short, curved bacilli
arranged singly or in pairs, consistent with the
typical morphology of Vibrio spp. Further
biochemical characterization supported their
identity. All isolates were positive for indole
production, methyl red test, oxidase activity,
catalase activity, urease production, and L-lysine
decarboxylase activity. On triple sugar iron (TSI)
agar, the isolates demonstrated an acidic slant and
alkaline butt reaction without gas or hydrogen
sulfide production.

Negative reactions were observed for Voges—
Proskauer test, citrate utilization, and arginine
dihydrolase activity. The combined colony
morphology, microscopic appearance, and
biochemical reaction profile were consistent with
Vibrio parahaemolyticus. Consequently, all three
Vibrio-positive samples were confirmed as
contaminated with V. parahaemolyticus, while V.
cholerae and other sucrose-fermenting Vibrio species

were not detected in any of the analyzed frozen food
samples.

DISCUSSION

The present study investigated the occurrence of
Vibrio spp. in frozen vegetables and ready-to-cook
frozen food items marketed in Jabalpur, Madhya
Pradesh. Of the 133 samples analyzed, three (2.26%)
were positive for Vibrio spp., and all isolates were
identified as Vibrio parahaemolyticus. Although the
prevalence was low, the detection of this pathogen
in frozen and ready-to-cook foods highlights a
potential public health concern.

Contamination of plant-based frozen foods may
occur at multiple stages, including cultivation,
harvesting, washing, processing, and packaging,
particularly through exposure to contaminated
water, soil, or unhygienic handling practices
(Beuchat, 2002, Berger et al., 2010, FAO/WHO, 2008).
Freezing suppresses microbial growth but does not
eliminate pathogens, and V. parahaemolyticus has
been shown to survive frozen storage and regain
viability after thawing (ICMSF, 2018, Oliver, 2015).
This explains its recovery from frozen food matrices
in the present investigation.

The absence of Vibrio cholerae in all samples
suggests a comparatively lower risk of this species
in frozen vegetable-based and ready-to-cook
products, consistent with earlier reports showing
greater persistence of V. parahaemolyticus in frozen
foods (Abd-Elghany and Sallam,2013). The cultural
and biochemical characteristics of the isolates
matched standard descriptions, supporting the
reliability of conventional identification methods
(FDA, 2020).

From a public health perspective, improper
thawing, cross-contamination, and inadequate
cooking of frozen foods may facilitate transmission
of V. parahaemolyticus, which is known to cause acute
gastroenteritis (Raghunath, 2015). Therefore, strict
implementation of Good Manufacturing Practices
(GMP), Good Hygiene Practices (GHP), and
HACCP systems, along with routine
microbiological surveillance, is essential to ensure
the safety of frozen and ready-to-cook food
products.

CONCLUSION

The present study demonstrated prevalence of Vibrio
spp. in frozen vegetables and ready-to-cook frozen
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food items marketed in Jabalpur, Madhya Pradesh,
with all positive samples identified as Vibrio
parahaemolyticus. ~ Although the overall
contamination level was limited, the presence of this
pathogen indicates a potential risk to consumers.
Continuous microbiological monitoring and strict
adherence to good hygiene and manufacturing
practices are essential to ensure the safety of frozen
food products and to minimize foodborne health
hazards.
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