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Abstract: The bacteriological quality of mola fish (Amblypharyngodon mola) from
three local fish markets as fresh and as frozen from three departmental chain
shops of Dhaka metropolis were analyzed. The microbial quality parameters varied
with different sources and the quality was found to be poor for local market fish
samples. In total 24 samples were considered for bacteriological quality analysis
and 10 pathogenic isolates for antibiotic sensitivity test to 12 antibiotics. The total
bacterial count ranged from 1.8 £ 0.25 x 10% to 6.5 = 0.75 x 106 cfu/g for fresh
and 5.5 £ 0.55 x 103to 7.0 £ 0.80 x 105 cfu/g for frozen mola. The highest total
coliform count of mola was 8.0 + 0.55 x 10% and 6.1 + 0.40 x 103 cfu/g for local
market and departmental chain shop, respectively. All fresh and frozen samples
were observed having high quantity of E. coli above 102 cfu/g. Furthermore,
Salmonella-Shigella was identified in 67% samples (75% of fresh and 58% of frozen
samples) varied from 0.9 £ 0.00 x102to 5.3 + 0.30 x 103 cfu/g whereas Vibrio spp.
was confirmed in 79% samples (83% of fresh and 75% of frozen samples) of which
90% samples exceeded 102 cfu/g. Similar pattern was observed in Staphylococcus
spp. with 83% of fresh and 58% of frozen samples (63% of total samples) beyond
103 cfu/g. In case of antibiotic sensitivity pattern of the indicator and pathogenic
isolates, all of them were resistant to amoxicillin and penicillin. Most of the
isolates were sensitive to bacitracin, ciprofloxacin, erythromycin and streptomycin.
The findings proved that mola fish under this study was more or less
contaminated and local fish market samples were highly privileged with food borne
pathogens which confirmed the unhygienic condition of the market as well as the
presence of antibiotic resistance bacteria in mola fish may threat to public health
safety.
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INTRODUCTION

Bacteriological quality is of importance to public health as it directly relates
to spoilage of fish and becomes the cause of food poisoning. Microbial hazards
causing infections and poor health are closely related to food safety concerning
with animal proteins derived from marketed food - fish, fishery products, meat
and meat products. This creates a burning question for all consumers with a
high risk commodity with regard to pathogenic bacterial contaminations
alarming to food safety challenge. Food borne disease results from the ingestion
of bacteria and the toxins produced by microorganisms present in the marketed
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food, and the intensity of the signs and symptoms may vary with the amount of
the contaminated food ingested and susceptibility of the individuals to the toxin
(Clarence et al. 2009).

Among Small Indigenous Species (SIS) of fish, mola (Amblypharyngodon
mola) is most demanding and delicious fish to the people of Bangladesh. Mola is
particularly important for its high content of vitamin-A than any other edible
fish (Ahmed 1981). Nutrition surveys conducted in Bangladesh revealed that
about 75% of the rural children in Bangladesh suffer from malnutrition and
25% of them below five years of age die due to malnutrition (Ahmed and Hassan
1983). Human nutritionists claim that small indigenous fish species especially
mola can play a major role in the elimination of malnutrition as well as night
blindness in rural Bangladesh.

The quality of the processed product largely depends on the quality of raw
materials and it is difficult to preserve the freshness of raw materials when there
is a long period of time between the harvesting and processing periods. During
this period fishes continue to deteriorate due to improper handling and further
processing can never bring back its freshness. Low quality frozen foods are
related with improper processing and poor hygienic condition. Consequently,
frozen fishes may be contaminated with different types of bacteria, such as
Vibrio cholerae, Salmonella, coliform, fecal coliform, streptococci and
Staphylococcus aureus, and these are responsible for causing cholera and other
food borne diseases (Mobin et al. 2001). It is well documented that raw or frozen
fishes provide important epidemiological pathways for food borne disease
transmission (WHO 2002). So, the quality of the marketed fish is of major
concerns to fish processors and public health authorities.

A live fish body is sterile and it is infected through contaminated water.
During transportation of these fish to land and wholesale market, the fish may
also infect people associated in handling. When the consumers purchase these
fish, they (fish with high bacterial load) are definitely transferred to the person
who carries out them (Das et al. 2007). Biological contaminants constitute the
major cause of food borne diseases ranging from mild indisposition to chronic or
life threatening illness (Phyllis 2007) and spoil food, including fish, meat, fresh
fruits and vegetables (Pelczar et al. 1986).

Today more and more people are turning to fish as a healthy alternative to
red meat. The low fat content of many fish species and the effects of the
polyunsaturated fatty acids found in fatty fish species are extremely important
aspects for health conscious people particularly in the affluent countries, where
cardiovascular disease mortality is high (Huss 1994).
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The objective of this study was to determine the bacteriological status of
fresh mola fish collected from local markets and frozen mola fish from the
departmental chain shops of Dhaka metropolis with a view to provide potential
approaches for marketed food safety with regard to food borne pathogens.

MATERIAL AND METHODS

Sample collection: Mola samples were collected from different departmental
chain shops as frozen and local retail markets as fresh (raw) at Dhaka
metropolis in between April 2010 and December 2010. Total 24 samples, with
15-18 mola were taken in each sample, 12 samples from departmental chain
shops and 12 from local markets were collected to assess the bacterial load.
Identification was done according to Shafi and Quddus (2004) and Rahman
(2005). The mola samples were collected by special sterile Ziploc bags to avoid
further contamination and transported in an insulated box with ice to maintain
the temperature (4°C to 6°C) and stored at —20°C at the laboratory until use
(ICMSF 1998). The samples were processed and used within 24 hours of
collection.

Processing of the samples: The samples were thawed at room temperature for
5-6 h to melt the ice. The whole fish were taken following the method of APHA
(APHA 1998). The collected samples were separately homogenized with normal
saline solution using a homogenizer. Pour plate or spread plate were prepared
using 1 ml - 0.1 ml of the treated samples.

Microbiological analysis: The microbiological analysis was performed as per
the standard methods adopted from Online Bacteriological Analytical Manual,
USFDA for detection, enumeration and identification of individual organisms
(BAM 2005).

Total bacterial count (TBC): Total bacterial count was obtained on nutrient
agar (Becton Dickinson, France). The colonies were incubated for 24 h at 35-
37°C and calculated as cfu/g.

Total coliform (TC): Diluted samples were pour-plated on MacConkey agar
(Oxoid Ltd., Hampshire, England); typical pink colonies for TC were counted
after 24 h of incubation at 35-37°C.

Fecal coliform (FC) and E. coli (EC): Dilutions made for TBC were pour-plated
on MacConkey agar (Oxoid Ltd., Hampshire, England). Typical colonies were
counted after 24 h of incubation at 35-37°C. The suspected isolates were
streaked on modified fecal coliform (mFC) agar plates and incubated at 44.5°C
for 24 h. Typical blue colonies were counted and was further confirmed by
growing in eosin methylene blue (EMB) agar plates (Oxoid Ltd., Hampshire,
England).
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Salmonella-Shigella (SS): The sample (25 g) was homogenized in saline water.
After the enrichment of the samples, a loopful of growth from the broth was
streaked on Salmonella-Shigella agar (SSA; Oxoid Ltd., Hampshire, England),
typical black colonies from plates were isolated and identified by biochemical
tests.

Xylose Lysine Deoxycholate (XLD) (Oxoid Ltd., Hampshire, England) agar
also used for the selective isolation of Shigella and Salmonella spp. The
incubation period for Shigella and Salmonella spp. were 48 h at 35-37°C.

Vibrio spp.: The sample (25 g) was homogenized in 225 mL of alkaline
peptone water (APW) and incubated at 35°C for 24 h. Diluted homogenates were
pour-plated on TCBS agar (Oxoid Ltd., Hampshire, England).

Staphylococci: Diluted sample for TBC were spread-plated on mannitol salt
agar (MSA) (Oxoid Ltd., Hampshire, England). Typical yellow colonies were
counted after 48 h of incubation at 35°C.

Biochemical tests: Biochemical tests were done according to the manual for
general bacteriology of the American Society of Microbiology (ASM 1981).
Oxidase test, catalase test, carbohydrate fermentation/utilization test, Kligler’s
iron agar (KIA) test, indole production test, methyl red (MR) test, Voges-
Proskauer (VP) test, citrate utilization test, nitrate reduction test, motility indole
urea (MIU) tests, and salt tolerance (3%, 5%, 10% and 15% NacCl) test were done
to identify the bacteria (Cappuccino and Sherman 1990).

Determination of antibiotic susceptibility of the isolated bacteria from mola
samples: The susceptibility of E. colii Salmonella, Shigella, Vibrio and
Staphylococcus isolates to different antimicrobial agents was measured in vitro
according to the Kirby-Bauer disk diffusion method (Bauer et al 1966).
Commercially available 12 antimicrobial discs [ampicillin (AMP), amoxicillin
(AML), bacitracin (B), chloramphenicol (C), ciprofloxacin (CIP), erythromycin (E),
gentamycin (GN), kanamycin (K), penicillin (P), polymyxinB (PB), streptomycin
(S) and tetracycline (TE)] were used for the test.

Statistical analysis: Statistical analysis was performed with the SPSS
software package (versonl1.5, SAS Institute Inc, Cary, USA).

RESULTS AND DISCUSSION

The results of bacteriological quality analysis conducted on collected 24 fresh
(sample 1-12) and frozen (sample 13-24) mola fish samples, respectively from
three different local fish markets (LFM) and three different departmental chain
shops (DCS) are shown in Table 1. The results reveal that bacterial count was
higher in the local markets samples.
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The TBC of mola fish collected from Dhaka metropolis varied from 103 to 106
cfu/g, with 62.5% samples were found cross the limit (> 105 cfu/g) set by
International Commission on Microbiological Specifications for Foods (ICMSF
1986). The highest bacterial abundance (6.5 + 0.75 x 10°) was found in sample 8
from LFM-2 and the lowest load (5.5 + 0.55 x 103) was in sample 22 from DCS-3.
The bacterial density in fish apparently gives an idea about the quality of the
samples. The processed food or food products are considered as spoiled when
the TBC values reach to 106 cfu/g or more in food items (Shewan 1970). So, this
result proves that the fish quality of departmental chain shops was better than
those of local markets in respect of bacterial load.

Table 1. Total bacterial count (TBC), total coliform (TC), fecal coliform (FC) and E. coli (EC)
density (mean * SEM) in mola fish samples from different local fish markets (LFM)
and different departmental chain shops (DCS) of Dhaka metropolis.

Sample No Bacterial density (cfu/g)
TBC TC FC EC

Local fish markets

LFM-1 1 1.8+ 0.25 x 104 4.0 £0.20 x 103 1.7+0.15 x 103 1.4 +£0.15 x 103
2 2.0 +£0.30 x 104 1.1 £0.25 x 10* 2.7+0.30 x 103 1.7+0.15x 103
3 1.2+£0.35x 105 5.6 £0.30 x 103 2.7+0.35x 104+ 3.1+0.25x 103
4 5.5+0.35x 104 8.5+0.45 % 103 4.8+0.45 x 104 4.7 +0.45 x 104

LFM-2 5 7.5+0.55 x 105 2.4 +0.30 x 103 3.5+0.10 x 102 3.4+0.10 x 102
6 1.2+£0.35 % 105 9.0 £0.50 x 103 6.0+ 0.40 x 108 4.8 +0.45 x 104
7 5.2+0.45 x 105 5.2+0.30 x 103 2.5+0.35x 104 2.9+0.35 x 104
8 6.5+ 0.75 x 106 1.2 £0.30 x 10* 4.0£0.40 x 104 3.9+0.40 x 10%

LFM-3 9 7.1 £0.55 x 10° 8.1+0.45x 103 4.1 £0.40 x 104+ 3.8 £0.40 x 104
10 5.1+0.45 % 105 7.0 £0.50 x 104 7.6+0.15x 102 4.1 +0.30 x 103
11 5.6 £0.50 x 105 8.0 £0.55 x 104 1.9+£0.20 x 103 1.9+£0.20 x 103
12 4.3 £0.60 x 106 4.4 +£0.45 x 10* 3.6 £0.25 x 103 5.1+0.30 x 103

Departmental chain shops

DCS-1 13 5.8 £0.70 x 105 2.3+0.25 % 103 1.6 £0.15 x 103 1.8 £0.10 x 102
14 6.0 £0.60 x 104 2.0+0.10 x 102 2.0 £0.25 x 103 1.8 +£0.20 x 103
15 6.1+0.75 x 105 1.7+0.15 x 103 2.4+0.25%x 103 2.5+0.25 % 103
16 6.5+0.75 x 105 3.2+0.25 % 103 1.2+0.10 x 102 2.1 £0.25 x 103

DCS-2 17 6.1 £0.75 x 105 3.5+£0.25 x 103 2.7+0.30 x 103 1.7 £0.10 x 102
18 5.9+£0.70 x 105 3.1+0.25x 103 2.1+0.10 x 102 2.4 +0.25 x 103
19 6.9 £0.80 x 104 6.1 +£0.40 x 103 2.1+0.25 x 103 1.4 +£0.10 x 102
20 7.0 £0.80 x 104 2.0+£0.20 x 103 1.5+£0.10 x 102 2.3 +£0.25 x 103

DCS-3 21 5.3 £0.65 x 105 4.2 +0.30 x 103 1.0 £0.10 x 102 1.9+£0.10 x 102
22 5.5+0.55 x 103 2.7+0.15 x 102 1.9 +£0.10 x 102 1.5+ 0.10 x 102
23 7.4 +£0.65 x 104 1.6 £0.15 x 103 1.5+0.10 x 102 1.7 £0.20 x 103
24 7.0 £0.65 x 104 1.4+£0.15 x 103 1.3+£0.15x 103 2.8+0.25x 103

The contaminated source of water, poor hygiene and sanitation condition of
the processing or market premises might be the causes for such contagion
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(Hatha et al. 2003) and high microbial abundance (Nilla et al. 2012). The
bacterial flora on newly caught fish depends on the environment in which it is
caught rather than on the fish species (Shewan 1961). Another source of
contamination of harmful microorganisms could be catching vessels (Wahab et
al. 2003). Besides, freezing only can limit the growth of microbes for a little
period and when favorable condition comes back, most of the microbes can
multiply within short time (LeitaO and Rios 2000).

All samples were observed having high quantity of total coliform exceeding
the limit (> 102 cfu/g) suggested by ICMSF (ICMSF 1986) and proves the supply
of low quality fish in either local fish markets or departmental chain shops.
Table 1 shows the highest and lowest TC density were found 8.0 £ 0.55 x 104
and 2.0 £ 0.10 x 102 cfu/g in sample 11 from LFM-3 and sample 14 from DCS-
1, respectively. The presence of TC confirms the sewage contagion. It also
indicates the contamination during handling and selling processes in the
markets including holding temperature. Moreover, the contamination may also
come from the water use for washing or icing (Boyd 1990).

Fecal coliform were more accurate indication of animal or human waste than
the total coliform because the origins of FC are more specific than the origins of
TC group of bacteria (CDCP 2010). Among the 24 samples, the highest FC count
was observed 4.8 £ 0.45 x 104 cfu/gin sample 4 from LFM-1, whereas the lowest
was 1.0 £ 0.10 x 102 cfu/g in sample 21 from DCS-3 (Table 1). This result
reveals lower contamination in the departmental chain shops than the local fish
markets. The FC contents in mola also refer to the poor sanitary and hygienic
conditions of the markets and fish landing centers.

E. coli is usually considered as an indicator of fecal contamination. The
highest load of EC was 4.8 £ 0.45 x 104 cfu/g and the lowest was 1.4 + 0.10 x
102 cfu/g found in sample 6 from LFM-2 and sample 19 from DCS-2,
respectively (Table 1). The presence of EC in higher range suggests the
contamination of the samples before or during handling, processing and
marketing. This result indicates that the water or processing units were
somehow contaminated with human or animal waste. Although the water
cannot be linked directly to the contamination by human sewage, since the
bacteria is found in high concentration within the sewage.

Since, all of the fish samples were found exceeded the limit of 1.0 x 102 cfu/g
according to ICMSF (ICMSF 1986), further identification was carried out to
investigate the presence of other harmful and pathogenic microorganisms, such
as Salmonella spp., Shigella spp., Vibrio spp. and Staphylococcus spp.

The Salmonella-Shigella was identified in 67% (16 out of total 24) of the total
samples (Table 2) where 75% of the fresh samples and 58% of the frozen
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samples were infected by SS. The SS count ranged between 0.9 = 0.00 x102 and
5.3 £ 0.30 x 103 cfu/g for the fish samples that also exceeded the limit of 1.0 x
102 cfu/g. The highest and lowest levels of SS were found in sample 7 from LFM-
2 and sample 20 from DCS-2, respectively. This result proves that the
processing, handling, storage condition, hygiene and sanitary maintenance of
departmental chain shops was good and the quality of fish was better than the
local markets. Besides, the relatively long storage period with low ice quality
until sold and improper storage condition due to handling disruption might be
the reasons for the SS infection in local markets fish (Nilla et al 2012).
Moreover, as the marketed mola fish either fresh or frozen directly came from
different sources of Dhaka metropolis, so the fish might contain SS isolates
(Reilly et al. 1992).

Table 2. Salmonella-Shigella (SS), Vibrio spp. and Staphylococcus spp. abundance (mean %

SEM) in mola fish samples from different local fish markets (LFM) and different
departmental chain shops (DCS) of Dhaka metropolis.

Source Sample Bacterial density (cfu/g)
No SS Vibrio spp. Staph. spp.
Local fish markets 1 1.8£0.15 x 10° 2.0£0.20 x 103 2.7 £0.25 x 10
Ll 2 2.8+0.25 x 103 3.5£0.25x 103  2.5+0.25 x 10
3 1.840.10 x 102 NF= 1.6+0.15 x 103
4 NF 1.5£0.20 x 103 1.7 £0.15 x 103
5 2.5+0.25 x 103 22£0.15% 102 2.6 +0.15 x 102
6 2.9+0.25 x 103 2.7+£0.25% 103 1.9 40.20 x 10
LFM-2 7 5.3 +0.30 x 10 3.1£0.20x 102 1.3£0.15 x 10
8 NF 2.5%£0.20 x 103 1.8 +0.15 x 103
9 1.0£0.10 x 102 1.74£0.15% 103 1.7 +0.15 x 10
10 3.1+0.25x 10° NF 4.1+ 0.40 x 10
LFM-3 17 nF 1.3+0.10x 10> 4.6 +0.10 x 102
12 1.2+0.10 x 10 1.9£0.15% 102 2.1 40.20 x 10
Departmental 13 1.5+ 0.10 x102 1.4 £0.10 x 102 3.4 £0.20 x 102
chain shops 14 NF NF 2.0 £0.15 x 102
DCS-1 15 2410.15x% 102 1.2+0.10 x 102 3.7 £ 0.20 x 102
16 1.2+0.10 x 102 22£0.15% 102 3.3+0.35 x 10
17 NF 2.0£0.15% 102 3.7 £0.40 x 10
18 1.4+0.10 x 10 2.3£0.15% 102 3.9 £0.40 x 10
DCS-2 19 nr NF 5.0 +0.20 x 102
20  0.9+0.00 x 102 NF 2.5+ 0.25 x 103
21 NF 1.3£0.10x 102 3.0 £ 0.30 x 103
22 1.0+0.10 x102 12£0.10x 102 1.7 £0.15 x 10
DCS-3 53  nNF 0.6+0.00x 102 1.6+ 0.20 x 10
24  1.1+0.10 x 102 1.0£0.10 x 102 3.2 +0.30 x 103

aNF = Not Found
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The environment acts as main source of SS in aquaculture products rather
than poor standards of hygiene and sanitation. But external contamination may
also be the source of the occurrence of these bacteria in fish (Huss 1994).
Besides, FC is present highly in diarrheal stools of infected persons. So, the
unwashed hands of infected food handlers forgetting to wash hands with soap
after using the bathroom may also contaminate food (CDCP 2010). Fish cooking
prior to consumption causes negligible health risks to the consumers for cross
contamination in the kitchens.

The presence of Vibrio spp. in mola fish is of great public health concern as
they may cause of infection to the consumers. In the present study, 19 out of 24
(79% of total) samples where 83% of fresh and 75% of frozen samples were
found to have Vibrio spp. The highest load was found in sample 2 (3.5 £ 0.25 x
108 cfu/g) from LFM-land the lowest density was 0.6 £ 0.00 x 102 cfu/g in
sample 23 from DCS-3 (Table 2). As 89.5% of Vibrio spp. containing samples
were found above the limit (> 102 cfu/g) according to ICMSF (ICMSF 1986), this
study revealed that microbial quality of local markets was not good due to the
presence of Vibrio spp. in most samples.

It was very remarkable to find out Vibrio spp. in frozen samples because
Vibrio normally cannot survive in the frozen condition due to the absence of
moisture (Jay 1996). Here, the cross contamination with other frozen foods, i.e.
shrimp, meat etc., power supply disruption, inadequate freezing condition and
the presence of moisture during freezing might be probable reasons for survival
of Vibrio spp. in frozen fish samples. As the frozen fish already contained the
Vibrio spp., they revived themselves easily during the study and developed
(Rahman et al. 2009). Besides, Vibrio spp. is mainly present in the intestine of
the fish, so the density was found high because the whole fish was considered
for microbial analysis (Nilla et al. 2012).

There were considerable numbers of Staphylococcus spp. found in almost all
experimented samples (Table 2). The highest load of Stephylococcus was 4.1 +
0.40 x 10% cfu/g while the lowest was 1.6 + 0.20 x 102 cfu/g in sample 10 from
LFM-3 and 23 from DCS-3, respectively. In this study, 83% of fresh and 58% of
frozen samples (63% of total samples) were observed crossing the suggested limit
(> 108 cfu/g) by ICMSF (ICMSF 1986). This result confirms the contagion of the
frozen samples with Staphylococcus via infected food handlers or from the
environment. The infected individual with an infection on hands or with a cold
or sore throat more often acts as the contamination source in food. In contrast,
rapid growth and toxin production can take place in mola fish if re-
contamination with Staphylococcus is taken place (Hatha et al. 2003).
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The present study revealed the incidence of antibiotic resistance in the
bacterial strains isolated from mola fish. Table 3 summarizes the antibiotic
sensitivity pattern of four E. coli four Salmonella-Shigella and two
Staphylococcus isolates to 12 antimicrobial agents tested in this study. The
results show that all of the 10 isolates were resistant against AML and P;
frequently sensitive to B, CIP, E and S in the sensitivity test. Among the four
isolates of EC, three were resistant to PB and TE but all were sensitive to E.
Three SS isolates were also sensitive to B, S and two were resistant to TE,
whereas both Staphylococcus isolates were resistant to PB and two were
sensitive to K (Table 3). This study clearly demonstrated the potential risk of the
abusive use of antibiotics as bactericidal, fungicidal etc. (Rahman et al. 2009).

Table 3. Antibacterial sensitivity of E. coli (EC), Salmonella-Shigella (SS) and Staphylococcus
isolates from the fresh and frozen fish samples.

Isolated strains Resistant Intermediate Sensitive

EC-1 P, PB, AML, TE AMP GN, E, K, S, CIP
EC-2 PB, P, AML E, GN, TE B, K, E, CIP
EC-3 K, AML, C, P, TE Nil E, B, GN, S, AMP
EC-4 P, AML, PB, TE C, GN CIP, S, B, E

Ss-1 P, AML, GN AMP, TE K, S, B, CIP

SS-2 P, GN, AML AMP, S PB, TE, K, E, B
Ss-3 P, AML, TE AMP, PB, GN S, B, CIP, E
SS-4 AML, P, K, TE, B Nil S, E, C, CIP, PB
Staph-1 P, C, CIP, PB, AML Nil GN, K, B, E, AMP
Staph-2 AML, AMP, P, PB C, E S, CIP, K, TE

AMP = ampicillin, AML = amoxicillin, B = bacitracin, C = chloramphenicol, CIP = ciprofloxacin, E =
erythromycin, GN = gentamycin, K = kanamycin, P = penicillin, PB = polymyxinB, S = streptomycin
and TE = tetracycline

Multiple antibiotic resistance (MAR) have been reported in fish pathogen and
bacteria from aquaculture environment with a variety of drug or an uncertain
antibiotic usage history (Ghosh and Mandal 2010). The high level of water
contamination with the industrial effluents and agricultural pollutants may
magnify the exchange possibilities. Besides, the widespread use of antibiotics in
the aquaculture systems and agricultural sectors in Bangladesh may act as the
source of antibiotics diffusion into the sediment. The uncontrolled antibiotics
will remain in the sediment and an alternation of micro flora composition of the
sediment and antibiotic-resistant bacteria (ARB) may occur with exerting of
selective pressure (Sorum 2006). So this result indicates that the uncontrolled
and irregular use of antibacterial agents in aquaculture systems and
agricultural sectors is responsible for the occurrence of the MAR traits among
the fish pathogens and the majority of the ARB carry drug resistant (R) factor
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(Keys et al. 1986). This result also suggests that commercial fish may act as the
reservoir for MAR and facilitate the dissemination of the ARB (Ryu et al. 2012).

Concluding remarks: This study provides a clear perspective of the bacterial
profusion in marketed mola fish. It also revealed that the fish samples from
departmental chain shops were comparatively less contaminated with bacteria
than those of local fish markets due to their airtight display tray with sufficient
ice and careful handling. The higher total bacteria and coliform count in local
market samples indicated the unhygienic condition of the processing and
marketing area. The main reasons for infecting the local marketed mola might
be rough handling and sorting or lack of sanitation. For frozen fish, the
fluctuation of storage temperature due to power interruption might be the major
cause. Cross contamination with other frozen foods, i.e. shrimp, meat etc. might
also be another reason for bacterial contagion in frozen mola fish. Overall, the
sub-tropical environment might also be the crucial reason for bacterial
contamination in both fresh and frozen mola fish. Moreover, the antibiotic
resistance of bacteria is a significant public health problem. The result suggests
that bacterial abundance and presence of antibiotic resistance bacteria into
mola fish sold in the local markets of Dhaka metropolis may create ecological
and public health implications as well as are of special concern. The retailers
and handlers should take proper training on the aspect to avoid the health risks
and cross contamination. Consumers also could wash the fish with water
cautiously prior to cook. This study also emphasizes the necessity of increasing
awareness about the use of antibiotics in aquaculture sectors to ensure the
absence of drug-resistant pathogenic microorganisms in fish for achieving the
food microbiological safety.
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