
from aquaculture environments are
Vibrio cholerae (01 and 0139),
Escherichia coli 0157:H7 and
Listeria monocytogenes.
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Aquaculture has been the sunrise
sector for many developing

nations across the world. As per the
recent estimate by FAO (State of
Fisheries and Aquaculture, 2016),
production of aquatic animals from
aquaculture in 2014 amounted to
73.8 million tons, with an estimated
first-sale value of US$ 160.2 billion.
This total comprised 49.8 million
tons of finfish (US$ 99.2 billion),
16.1 million tons of molluscs (US$
19 billion), 6.9 million tons of
crustaceans (US$ 36.2 billion) and
7.3 million tons of other aquatic
animals including amphibians
(US$ 3.7 billion). In an increasingly
globalized environment, seafood
trade constitutes more than 9% of
total agricultural exports and 1% of
world merchandise trade in value
terms. It is anticipated that future
growth in fisheries sector would
come from aquaculture, but major
challenge would be food safety,
high standards of quality assurance
and SPS requirements.

There is a significant growth in
fish consumption (per capita
consumption: 9.9 kg in the 1960s to
20.1 kg in 2014) around the world
through diversified and nutritious
food from fisheries sector. In 2013,
fish accounted for about 17% of the
global population's intake of animal
protein and 6.7% of all protein
consumed. Increase in consumption

has brought to focus, enhanced
challenge for food safety and
certification schemes and difficulties
in regulatory enforcement.

Food Safety hazards in
aquaculture can be divided to
environmentally induced (natural
and anthropogenic), processing
& handling induced, distribution
induced and consumer induced
hazards.

Microbiological hazards

Sources of microbial hazards
in aquaculture can be from
the indigenous bacteria or that
introduced due to environmental
contamination or human handling.
Most reported bacterium from
tropical aquaculture environment
has been Salmonella. The principal
serotypes of Salmonella reported
from aquaculture environments
are S. weltevreden, S. anatum, S.

wandsworth, S. newport and S.
brunei. Disposal of sewage and
contamination of source water are
cited as major reasons behind
presence of high load of Salmonella

in aquaculture systems. Post-
harvest handling practices including
harvesting by asymptomatic carriers
are another prominent reason
for high prevalence. The other
pathogenic bacteria of importance
to human health and reported
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Microflora present on fish is a
reflection of the ecosystem, fish
reared in ponds or in coastal waters
are closer to human settlement (and
itswastage) than arethewild fish, and
this may cause a higher frequency
of contamination with bacteria
nonindigenous to water. Hence, L.
monocytogenes and Clostridium.

Botulinum type E spores are found
more in aquacultured species
compared to wild counterparts.

Use of poultry manure as an organic
fertilizer in shrimp farming in some
South East Asian countries has
resulted in predominance and
in some cases establishment of
Salmonella and Escherichia coli.

Frequent cases of rejection of
exported shrimp consignments of
aquaculture origin for presence
of Salmonella may be due to such
practice or sewage contamination.

Antibiotics and other
pharmacologically active
substances

Earlier, in temperate countries huge
amount of antibiotics were used for
culture of fish. For example, during
90's 50 tons of antibiotics were used
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