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ABSTRACT
The pattern of survival and growth of Aeromonas spp (A. hydrophila, A. caviae, A. sobria together) in fish mince
and fillets of Emperor Fish (Lethrinus lentjan) under refrigerated storage for a period of 15 days and frozen storage
for a period of 4 months were investigated. Aerobic Plate Count and native Aeromonas counts in control samples
i.e. mince/fillet of marine fish increased under refrigerated storage and declined in frozen storage. In the intentionally
contaminated mince sample, Aeromonas counts increased from 7.44 to 9.36 log cfu/g under refrigerated storage,
while APC increased from 8.17 to 10.23 log cfu/g. However, under frozen storage, Aeromonas counts reduced
to the level of 4.00 log cfu/g in mince from the initial level of 7.30 log cfu/g and correspondingly fillet samples.
The result obtained showed that the frozen storage studies were effective to reduce the microbial load of mince
and fillets when compare with refrigerated stored sample although small differences were found among fish
mince and fillet sample. The temperature storage was the main factor to reduce the microbial growth. Aeromonas
spp was unable to grow at frozen storage while significant growth at refrigeration.
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has been isolated from a variety of fresh foods including
vegetables, fish, milk, cheese, ready to eat foods and also
from drinking water sources (Sen and Rodgers, 2004; Janda
and Abbott, 2010), 61 to 62% Aeromonas spp isolated from
fish carrying crates (Sumerhassan et al., 2011), the presence
of Aeromonas sp. in the food chain should not be ignored as
their presence of in refrigerated and frozen storage could
increase the food hazard risk. Das et al. (2012) reported the
surveillance of A. sobria and A. hydrophila in commercial
food stuffs, similarly (Provincial et al., 2013) survival of Vibrio
parahaemolyticus and Aeromonas hydrophila in sea bream
(Sparus aurata) fillets packaged under enriched CO2 modified
atmospheres. Popoff (1984) studied on the stability/survival
of A. hydrophila to freezing or freeze-drying and found that
only 20% of A. hydrophila isolates survived freeze-drying in
skim milk. Earlier studies have shown that this organism can
grow and produce toxins at refrigerated temperature which is
of great importance in refrigerated food products that have an
extended shelf life at this temperature. Therefore the study
was taken up to determine the survival and growth of
Aeromonas spp. in fish mince and fillets prepared from marine
fish under different storage condition.

INTRODUCTION
Aeromonads are gram negative, facultative anaerobic rod
shaped motile bacteria (Nordmann and Poirel, 2002) widely
distributed in fresh water, estuarine and marine environments
(Hazen et al., 1979). Motile Aeromonas spp. (A. hydrophila,
A. sobria and A. caviae) were recognized as causative agents
of various infections in humans, the main types are
gastroenteritis, wound infections and systemic infection
(Khardori and Fainstein 1988; Janda 1991). However most of
Aeromonas spp. is exist psychrotrophic and can grow at
refrigerated temperature in addition studies have also shown
that Aeromonas spp. are able to survive and multiply at low
temperatures in food products such as beef, roasted beef and
pork stored between -2 and - 10ºC (Krovacek et al., 1992;
Mano et al., 2000), and can produce toxins even at these low
temperatures (Mateos et al., 1993; Eley et al., 1993). Therefore
seafood products are among the ideal substrates for
proliferation of Aeromonas (Janda, 1991; Pinto et al., 2011).
The Aeromonads implicated in human illnesses include A.
hydrophila, A. caviae, and A. veronii (biotype sobria) (Janda
and Abbot, 1998). Over the past twenty five years, Aeromonas
have received increasing attention as an emergent agent of
foodborne gastrointestinal disease (Pablos et al., 2009). The
ability of Aeromonas to grow at refrigeration temperatures may
have great impact on refrigerated stored foods (Daskalov, 2006).
Although the number of food-borne outbreaks caused by
Aeromonas sp. have been quite limited so far (Altwegg et al.,
1990; Krovacek et al., 1991; Mattick and Donovan, 1998). It

MATERIALS AND METHODS
Sample collection
Sample of marine emperor fish (Lethrinus lentjan) was
procured from Thoothukudi fishing harbor and immediately
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were inoculated with bacterial suspension and stored in a
freezer (-18ºC) and a set of each 10 packs were maintained as
control. Samples were analysed from stored samples of
refrigerated condition were drawn for microbiological analysis
at the interval of 5 days and the samples from frozen storage
were tested in 30 days interval is done as per (Provincial et al.,
2013).

transferred to the laboratory aseptically for microbiological
analysis.
Bacteriological media
Nutrient agar (NA), Aeromonas starch DNA agar base,
Ampicillin supplement. These were prepared using either
individual ingredients according to standard formulation as
suggested in the methods of dehydrated media supplied by
M/S. Himedia, Mumbai.

Microbiological analysis
Whole 10 g of sample in the pack was transferred to sterile
pestle and mortar and homogenized with 90 ml physiological
saline (0.85%). Serially diluted sample was plated for aerobic
plate count and Aeromonas count by spread plate technique.
Aerobic plate count was estimated by spread plate methods
using NA medium. Plates were incubated for 24 h/30ºC and
the counts were taken and the results expressed as the colony
forming units /gram (cfu/g). Aeromonas count was analyzed
by spread plating technique on Aeromonas starch DNA agar
with ampicillin supplement. The plates were incubated at
30ºC/24 h. Counts were taken and the results were expressed
as the colony forming units /gram (cfu/g). The methods followed
as per APHA (1988).

Culture
Standard bacterial cultures such as Aeromonas hydrophila
(MTCC 1739), Aeromonas caviae (MTCC 7725) and
Aeromonas sobria (MTCC 3613) were procured from
Microbial Type Culture Collection, Institute of Microbial
Technology (IMTech), Chandigarh and used in the present
study.
Preparation of bacterial inoculum
Stock culture of Aeromonas hydrophila, A. caviae and A.
sobria was maintained in nutrient agar slants. Cultures were
reactivated by streaking on NA plate with 24 h incubation at
30ºC. Ten milliliter of sterilized NB medium was inoculated
with reactivated bacterial cultures individually and incubated
at 30ºC/24 h. Cells were pelleted by centrifugation at 5000
rpm/15 min, washed in 10 ml of physiological saline (0.85%
Nacl) method followed as per (Brandi et al., 1999). The process
was repeated twice finally the pellet was suspended in 1 ml of
saline, which contained 108 cells/ ml of A. hydrophila, A.
caviae and A. sobria together. From this, required volume of
inoculum was taken for use.

Statistical analysis
Results of the analyses were statistically processed using
standard deviation (Microsoft Office EXCEL 2012).

RESULTS
Microbial changes in fish mince and fillet control sample
under refrigerated and frozen storage condition

Preparation, packing and storage of mince and fillet

Quantitative changes of APC and native Aeromonas count in
marine fish mince and fillet under refrigerated storage made
each sampling days shows (Table 1). Aerobic plate count was
increased from 4.14 to 6.41 log cfu/g in fish mince and fillet
sample increased from 3.82 to 6.27 log cfu/g during
refrigerated storage. Native Aeromonas count in fish mince
and fillet increased from 4.23 to 6.38 and 3.93 to 6.20 log cfu/
g respectively. During storage period it was found that both of
APC and native Aeromonas count in fish mince and fillets

Fish mince was prepared by using of mechanical deboner
and filleted manually with a sharp knife. Samples unit of 10 g
of mince and fillet was packed individually in pre-sterilized
zip lock cover aseptically using sterile gloves inside the laminar
air flow chamber. Mince and fillet 10 set of packs was
inoculated with 1 ml of bacterial suspension and stored in a
refrigerator (5ºC). A set of each 10 packs were maintained as
control. Similarly, in another mince and fillet 10 set of packs

Table 1: Quantitative changes of APC and native Aeromonas count in marine fish mince and fillet control samples under refrigerated storage
condition (log cfu/g)
Storage
period(Days)
0
1
5
10
15

Fish Mince
APC
4.14±0.04
4.07±0.02
5.32±0.30
6.20±0.19
6.41±0.30

Aeromonas
4.23±0.08
4.17±0.09
5.14±0.09
5.20±0.15
6.38±0.20

Fish Fillet
APC
3.82±0.12
3.71±0.09
5.44±0.14
6.17±0.17
6.27±0.07

Aeromonas
3.93±0.13
3.84±0.09
4.68±0.18
5.11±0.01
6.20±0.05

Table 2: Quantitative changes of APC and native Aeromonas count in marine fish mince and fillets control samples under frozen storage
condition (log cfu/g)
Storage period
(Months)
0
1
2
3
4

Fish Mince
APC
4.43±0.21
4.97±0.07
3.90±0.10
3.27±0.07
3.23±0.08

Aeromonas
4.38±0.30
4.27±0.17
3.17±0.10
3.97±0.17
3.04±0.04
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Fish Fillet
APC
3.34±0.14
3.25±0.25
3.32±0.12
3.23±0.13
2.14±0.04

Aeromonas
4.17±0.07
4.00±0.20
4.34±0.04
3.41±0.21
3.25±0.25
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Table 3: Survival and growth of APC and Aeromonas count in intentionally contaminated fish mince and fillets samples under refrigerated
storage condition (log cfu/g)
Storage
period(Days)
1
5
10
15

Fish Mince
APC
8.17±0.10
8.27±0.12
9.39±0.09
10.23±0.13

Aeromonas
7.44±0.14
7.99±0.14
8.07±0.07
9.36±0.06

Fish Fillet
APC
7.25±0.25
8.27±0.07
9.44±0.43
9.98±0.08

Aeromonas
7.43±0.31
7.00±0.20
7.14±0.10
8.46±0.26

Table 4: Survival and growth of APC and Aeromonas count in intentionally contaminated fish mince and fillets samples under frozen storage
condition (log cfu/g)
Storage period
Fish Mince
Fish Fillet
(Months)
APC
Aeromonas
APC
Aeromonas
0
7.41±0.11
7.30±0.10
7.39±0.34
7.41±0.21
1
7.23±0.03
6.17±0.07
6.25±0.25
6.39±0.30
2
6.41±0.20
6.04±0.04
6.17±0.17
5.34±0.28
3
5.1±0.10
5.00±0.05
6.97±0.10
5.20±0.05
4
5.95±0.15
4.00±0.10
5.25±0.05
4.92±0.02

decreased from 7.30 to 4.00 log cfu/g in fish mince and in fish
fillet decreased from 7.41 to 4.92 log cfu/g throughout storage
period.

gradually increased border line of spoilage.
Quantitative changes of APC and native Aeromonas count in
fish mince and fillets control samples under frozen storage
condition result shown in table 2. Initially, APC count was
4.43 log cfu/g in marine fish mince and 3.34 log cfu/g in
marine fish fillet. During frozen storage, there was about 1 log
cfu/g reduction in both samples. Native Aeromonas count
slightly decreased from 4.38 to 3.04 log cfu/g in marine fish
mince and from 4.17 to 3.25 log cfu/g in marine fish fillet. In
frozen storage condition microbial count was decreased during
the storage period of 4 month.

DISCUSSION
Microbial changes in fish mince and fillet control sample
under refrigerated and frozen storage condition
Microbial growth in fresh seafood is the main factor associated
with quality deterioration, spoilage and economic loss (Zhuang
et al., 1996). Aerobic plate count was increased from 4.14 to
6.41 log cfu/g in fish mince and 3.82 to 6.27 log cfu/g in fish
fillet during refrigerated storage. Present study results are in
accordance with earlier reports (Garg and Stephen, 1982;
Reddy and Srikar, 1991; Ali and Karunasagar, 1992; Du et al.,
2001) which is revealed that the total bacterial counts raised
by 2 log cfu/g in tuna, carp, kati and pink perch stored in ice.
These results conformed to the results of Shalini et al. (2001)
that the total plate count increased by 3 log units in Lethrinus
lentjan fillets stored under refrigeration temperature (4ºC) in 9
days. Aeromonas count was 4.23 log cfu/g in marine fish
mince initially. Neyts et al. (2000) who reported that number
of Aeromonas organisms in food products varies from < 102
to 105 cfu/g, which is also confirmed by Palumbo et al. (1987).
Upon storage period of 15 days there was about 2 log cfu/g
raise in marine fish mince. Palumbo et al. (1985) who observed
the Aeromonas counts raised by 1-3 log cfu/g over 7 days of
storage at 5ºC. Native Aeromonas count in fish fillet increased
from 3.93 to 6.20 log cfu/g respectively. Boari et al. (2008)
reported Aeromonas count was 2 log cfu/g in fresh tilapia
fillet.

Survival and growth of APC and Aeromonas count in
intentionally contaminated samples under refrigerated
storage condition.
Survival and growth of APC and Aeromonas count in
intentionally contaminated fish mince and fillets samples under
refrigerated storage condition are presented in (Table 3) After
inoculation, APC increased from 8.17 to 10.23 log cfu/g in
marine fish mince and from 7.25 to 9.98 log cfu/g in marine
fish fillet. Over the storage period APC increased by about
2.06 log cfu/g in marine fish mince and 2.73 log cfu/g in
marine fish fillet . Aeromonas count was 7.44 log cfu/g in
marine fish mince and 7.43 log cfu/g in marine fish fillet after
inoculation of Aeromonas spp. Upon storage, there was about
1.92 log cfu/g increase in Aeromonas count in fish mince
samples and 1.03log cfu/g increased in marine fish fillet. Overall
refrigerated storage period there was not much growth
occurred at the same time not declined. Survived the both
microbes in low temperature storage not grow well.
Survival and growth of APC and Aeromonas count in
intentionally contaminated samples under frozen storage
condition.

On contrary to the refrigerated storage, APC counts declined
by about 1 log unit both in fish mince and fillet kept under
frozen storage from the initial level of 4.43 log cfu/g. These
observations are in agree with the findings of Agrawal et al.
(2013) who observed that there was a continuous reduction
in APC from 4.5×105 to 8.3×104 cfu/g in Nandus nandus,
4×105 to 6.6×103 in Channa marulius and 3.3×105 to 3×104
cfu/g in Puntius sarana, which were stored at -20ºC for a period
of 180 days of storage. Native Aeromonas count slightly

Survival and growth of APC and Aeromonas count in
intentionally contaminated fish mince and fillets samples under
frozen storage condition are given (Table 4). After inoculation
of Aeromonas spp in fish mince and fillet the APC count was
7.41log cfu/g in fish mince and 7.39 log cfu/g in fish fillet
initially. It was decreased slowly both the sample 2 log cfu/g
during storage period of four months. Aeromonas count was
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decreased from 4.38 to 3.04 log cfu/g in marine fish mince
and from 4.17 to 3.25 log cfu/g in marine fish fillet. This initial
count of Aeromonas result was similar to that by (Ali, 2011).
However, pseudomonas /Aeromonas count of 2.75 log cfu/g
in frozen shrimp had been reported by (Ali, 2011). In frozen
oyster, Liobrera et al. (1986) recorded 5.3 – 33.3% Aeromonas
group among the total bacterial population. Ali (2011)
observed the total psychrotrophic count of 4.19 log cfu/g and
Pseudomonas/Aeromonas count of 3.65 log cfu/g in fresh
fish fillet. This result was similar to the present study.
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Survival and growth of Aeromonas spp in intentionally
contaminated samples under refrigerated storage condition.
Aeromonas spp are able to survive and multiply at low
temperature in a variety of food products stored between -2ºC
and -10ºC such as beef, roast beef and pork (Krovacek et al.,
1991; Mano et al., 2000). Aeromonas count was 7.44 log cfu/
g in marine fish mince and 7.43 log cfu/g in marine fish fillet
after inoculation of Aeromonas spp. Upon storage, there was
about 1.92 log cfu/g increase Aeromonas count in mince
and 1.03 log cfu/g fillet. In the present study, the observation
on survival and multiplication of Aeromonas organisms 1-2
log cfu/g raise in both the samples at refrigerated condition are
in accordance with Herrera et al. (2006) reported that
Aeromonas count ranged between 2.29 and 7.20 log cfu/g in
marine fish fillet and streak. Conclusively, the inoculated
Aeromonas along with native Aeromonas population not only
survived but also grew well on storage at 5ºC with an increase
of 2 log cfu/g approximately.
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Survival and growth of Aeromonas spp in intentionally
contaminated samples under frozen storage condition.

Hazen, T. C. 1979. Ecology of Aeromonas hydrophila in a South
Carolina cooling reservoir. Microbial Ecology. 5: 179-195.

Aeromonas count was decreased from 7.30 to 4.00 log cfu/g
in mince and fillet decreased from 7.41 to 4.92 log cfu/g
throughout storage period. This reduction in counts is
obviously due to the cold storage temperature of -18oC which
created an unfavorable condition for further growth of
microorganisms as reported by Obemeata et al. (2011).
Altwegg et al. (1990) reported that psychrophilic strains having
an optimum growth temperature of 15 to 20ºC, may grow at
temperatures as low as 0 to - 5ºC. Published reports are not
much available on the survival of Aeromonas spp in fish mince
and fillets under frozen storage condition. However, Das et al.
(2012) have recorded the prevalence of A. sobria and A.
hydrophila in commercial food stuffs including frozen fish,
freshwater fish and fish pickle etc.
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