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Abstract: A study was undertaken to analyze the microbial quality of marine prawns, P. monodon, from Satpati
fish market, from December 2016 to 2019 Palghar. The total viable count (TVC) of the 16 prawn samples collected
and processed ranged from 2 X 107 to 173 X107 cfu/g. A total of 60 isolates were isolated which were represented
by 18 varieties of microbes. Bacillus spp. was dominant one followed by Staphylococcus Spp., pseudomonas spp.,
Escherichia coli the Vibrio spp. In the present paper an attempt was made to study the pathogenicity of microbes
from Penaeus monodon from satpati fish market.
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1. INTRODUCTION:

Crustaceans, such as shrimps, lobsters and crabs, provide high-quality protein, and marine species also
contain omega-3 fatty acids that afford potential health benefits. Therefore, some of these animals have been
increasingly subject to farming to supplement those caught by fishing (Wickins and Lee, 2002).

Being aquatic species, shrimp are constantly exposed to a variety of bacteria and viruses, and some
can be pathogenic. Shrimp pathogens can orally enter, invade digestive tract system and cause infection
(Soonthornchai et. al, 2010). Although shrimp has innate immune system to battle against the pathogen’s
invasion, it has been speculated that bacterial community in shrimp intestines may play protective roles as
natural barriers.

Many studies in crustaceans, including the black tiger shrimp, focused on the development of probiotic
applications to enhance disease resistance and growth (Rengpipat et. al., 1998; Rengpipat et. al., 2003 and
Browdy et. al., 1998) However, a probiotic approach for the black tiger shrimp is challenging due to the lack
of understanding of natural microflora and factors contributing to the diversity of the bacterial population. The
life cycle of penaeid shrimp includes egg, larval (nauplius, protozoa and Mysis), post larval, juvenile and adult
stages. Shrimp from the post-larval through juvenile stages have been reported to have higher bacterial disease
susceptibility than those at the later stages (Lavilla-Pitogo et. al., 1998, Soto-Rodriguez et.al., 2012,
Jiravanichpaisal et. al., 1994 and Manefield et. al., 2000).

The bacteria causing the most serious diseases of the post larval and adult stages of P. Monodon and
of the genus Vibrio, Bacillus, Pseudomonas and Aeromonas (Lightner and Redman, 1998).Detection of
microbial pathogens in food is the solution to the prevention and recognition of problems related to health and
safety, Since the food safety is becoming a global health concern and the foodborne diseases take a major
crisis on health (Zhao et. al., 2001).

As a highly prized seafood delicacy, shrimps and prawns are cash crop grown mainly for the affluent
export (and urban) markets. From farms in Southeast Asia, East Asia, South Asia and South America, shrimps
are exported to the major markets in Japan, the USA and Europe; while domestic consumption accounts for
only 5-20 %, foreign markets absorb 80-95 % of total farmed production. Often, products rejected for the
export market due to small size, bacterial load, or chemical residue levels are shunted to local markets
(Primavera, 1994).

This investigation aimed to evaluate the incidence of bacterial load and pathogens in locally available
shrimp and prawn species with a view to provide potential approach for improving the quality assurance and
create awareness among the consumers.
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2. MATERIALS AND METHODS :

Satpati is one of the biggest fishing village on the west coast of India. It is about 90 km north of
Mumbai, located in the Palghar Taluka of Palghar district in Maharashtra. The main industry in Satpati is
fishing, with large exports abroad. were collected from Satpati fish market.

Prawns (Penaeus monodon) sample were collected from December 2016 to May 2019. To avoid
further contamination, during transportation from the source to laboratory, Samples were carried in special
sterile bags packed in insulated box with ice to maintain the temperature around 5 to 6 °C.

2.1 STANDARD PLATE COUNT (SPC)

The whole body of prawn was used as sample and around 10 grams was transferred to a sterile beaker
to which 90 ml of sterile normal saline solution (NSS) was added. The samples were serially diluted by 10-
fold serial dilution method in the normal saline solution up to 10”". The 107 dilution were used in 0.1 ml
quantities for the SPC on plate count agar (PCA). The agar plates were inoculated by pour plate method and
incubated at 37 °C for 24 hrs. The 10 dilutions of each sample were taken for plating following differential
media simultaneously during processing of the samples, Baird Parker agar, Slanetz and Bartley agar,
MacConkey agar, Violet Red Bile agar, Salmonella Shigella agar, TCBS agar and Bacillus cereus agar 0.1 ml
of the 10 ~* dilutions were inoculated by the spread plate method on the above media plates and were incubated
at 37 °C / 44 °C for 24 / 48 hrs. 1 ml of Prawn sample was taken in 10 ml of Selenite cystine broth which was
incubated at 37 °C for 18 hrs. It was then streaked on Salmonella Shigella agar and incubated at 37 °C for 24
hrs. For Salmonella sp. The colonies from the differential media plates were transferred in sterile peptone
water and the same were identified based on morphology Gram's staining. Some biochemical tests. The
preparation was carried out according to Cowan and Steel (1970, 1993), Diliello (1982) and Hi-media (2013,
2015).

3. RESULT AND DISCUSSION:

A total of 60 isolates were isolated from 16 sample of P. monodon collected from Satpati fish market.
Bacillus spp. was the predominant spp. followed by Staphylococcus spp., Pseudomonas spp., E. coli and
vibrio spp. TVC ranged from 02 x107 cfu/g to 173.x 10 cfu/g. Table 1 and figure 1.

During this study the number of Bacillus spp. were 19 which constituted 31.65 % of the total isolates.
As per the Claus and Berkeley, (1986), some spp. can be pathogenic to humans and other animals and can
cause food-borne gastro-enteritis. So, precautions are necessary while handling and processing of fisheries.
During present study Bacillus oceanisediminis, Bacillus paramycoides, Bacillus tequilensis, Bacillus
wudalianchiensis and Lysinibacillus baronitolerans + R are found to be novel spp. These species are used as
bioremediate and good decomposers (liu et. al., 2017).

An overall percentage of Staphylococcus sp. was 16.66 %. Albuquerque et. al., 2007; Ayulo et. al.,
1994 and Leung et. al., 1992, reported that, Staphylococcus species are one of the most important food borne
opportunistic bacteria in fishes and some are potential pathogens and high population of these bacteria
indicates the degree of the spoilage. It can be spread through skin contact. It was observed during this study
that seller women periodically dipping their hands, cutting instruments and the fishes in the same basket
water and the water almost become black in color. Hands of those people were continually communicating
with all those things which may cause skin infection.

Pseudomonas spp. was third highest in number (9) and was represented by Pseudomonas sihuiensis
a novel sp. from family Pseudomonace. It was isolated from forest soil in sihui city, south china (Min Wu et
al 2014). The other species was Pseudomonas stutzeri, an opportunistic pathogen for humans. It can cause
osteomyelitis, arthritis, endocarditis, meningitis, pneumonia, empyema, skin infections, eye infections,
urinary tract infections, and diverticulitis.

Occurrence of E. coli in the present finding was 13.33%. Kumar et al., 2005, reported that estuaries
and coastal water bodies, which are the major sources of seafood in India, are often contaminated by human
activities and are associated with the widespread occurrence of E. coli in seafood. Escherichia coli is often
used as an indicator for fecal contamination; it can cause human illness, some strains of E. coli are capable
of causing food-borne disease, ranging from mild enteritis to serious illness and death. It can cause a variety
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of diseases, including diarrhoea, dysentery, hemolytic uremic syndrome, and bladder and kidney infections.
Different strains are usually associated with different diseases; this versatility of E. coli strains is due to the
fact that different strains have acquired different sets of virulence genes (Teophilo et. al., 2002).

In the present study Vibrio spp., Acinetobacter baumannii, Aeromonas taiwanesis and Shigella spp.
were isolated. Incident of these microbes can be responsible to human infections. Vibrio spp. capable to
causing gastrointestinal illness (gastroenteritis), Acinetobacter baumannii is pathogenic red alert pathogen
to cause nosocomial and community-acquired infections, Aeromonas taiwanesis can cause gastrointestinal
infections and Shigella sp. can cause mild watery diarrhea to severe inflammatory bacillary dysentery or
shigellosis, manifested by severe abdominal cramps, nausea and vomiting, fever, tenesmus, anorexia, and
stool containing blood and mucus.

Anderson et. al., 1989; Prem Anand et. al.,1996; Costa et. al.,1998; Jayakumar et. al., 1999;
Mukherjee, 2002 and Oxley et. al., 2002 reported that the most common pathogenic bacteria identified from
penaeid shrimps include Vibrio alginolyticus, V. parahaemolyticus, V. anguillarum and other species and
strains of the genus Vibrio, Pseudomonas, Flavobacterium, Moraxella, Aeromonas, Leucothrix,
Mycobacterium marinum, Micrococcus sp., Cytophaga sp., Acinetobacter sp., Arthrobacter sp., Alteromonas
sp., Bacillus sp., Alcaligenes sp., Plesiomonas sp., Pasteurella sp., Photobacterium sp., Flexibacter sp.,
Staphylococcus sp., Enterococcus sp., and Nocardia sp.

In addition to spoilage organisms, various pathogenic organisms are associated with prawns. Like other
seafood products, prawns are high on the list of foods transmitting disease (Huss et al.2000).

Table -01: Qualitative microbial analysis from P. monodon from Satpati fish market

Sr. no. Name of Isolates No. of isolates | Total %
1. Acinetobacter baumannii 02 3.3
2. Aeromonas taiwanesis 03 05
3. Bacillus spp. 06 10
4. Bacillus Oceanisediminis 04 6.66
5. Bacillus paramycoides 05 8.33
6. Bacillus tequilensis 02 3.33
7. Escherichia coli 08 13.33
8. Lysinibacillus baronitolerans + R 02 3.33
9. Proteus spp. 02 3.33
10. Proteus terrae- SR 01 1.66
11. Pseudomonas spp. 01 1.66
12. Pseudomonas sihuiensis 05 8.33
13. Pseudomonas stutzeri 03 05
14, Shigella spp. 01 1.66
15. Staphylococcus aureus 03 05
16. Staphylococcus spp. 02 3.33
17. Staphylococcus haemolyticus 05 8.33
18. Vibrio spp. 05 8.33

Total 60 100
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Figure.1 Graphical representation of microbial analysis of P. monodon from Satpati fish market.
Microbial analysis of P. monodon from Satpati fish market
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4. CONCLUSION:
This study provides information on the occurrence of bacterial pathogens in marketed prawns P. monodon.
The samples from local Satpati market were contaminated with bacteria. From 18 varieties of microbes a total
of 5 (Bacillus oceanisediminis, Bacillus paramycoides, Bacillus tequilensis, Bacillus wudalianchiensis and
Lysinibacillus baronitolerans + R and Pseudomonas sihuiensis) species are novel and the rest are human
pathogenic in nature.

The total viable count was found higher which indicate the unhygienic condition of the processing and
marketing area. It is clear from the present study that the occurrence of different pathogenic microbes is the
cause of concern. Therefore, it is at most important to improve handling, sorting and sanitation at different
stages starting from landing centers to consumers.
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