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Pangasius

Pangasius is mostly present in freshwater and also it can live
upto 1ppt salinity, in pH>5 and 30°C. It has a streamlined body
with silver belly, dark grey coloured back, a pair of barbels and
wide mouth. Its rate of growth is high and it can live upto 20 years
in the wild. It matures for the first time at 100 to 120 mm in length
and 14 to 15 g in weight. After 6 - 8 months it will reach around
800 - 1,100 grams; best for harvesting. It has relatively low cost,
good flavour and delicate which improved the consumption across
the world.

Nutritional value per 100 grams

Energy 92 kcal
Protein 15g
Carbohydrates Og
Fat 3.5g

Cholesterol 80 mg

Table 1

What are heavy metals?

Heavy metals are defined as any metal atom that exhibits a toxi-
genic effect on living species even at short exposure doses and has
a relatively higher density [9]. However, a metal that naturally oc-
curs with an atomic number larger than 20, has a density greater
than 5 gcm-3, or has a density that is comparatively higher than
water could be classified as a heavy metal. Accordingly, the most
hazardous heavy metals are cadmium (Cd), lead (Pb), nickel (Ni),
chromium (Cr), mercury (Hg), and arsenic (As). Actually, the non-
biodegradability, persistence, and bioaccumulation of the metals

leads to their toxicity to both human and animal health.
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Common causes of heavy metals

Most heavy metals have a great affinity for sulphur atom. In en-
zymes, they form connections with sulphur and block enzymatic
operation. Kidney disease may result from exposure to Cd. The
immune system of a person who has been exposed to heavy met-
als like Lead and Mercury may develop auto immune diseases, a
condition in which the body attacks its own cells. Autoimmunity
can result in kidney, cardiovascular, neurological, and joint prob-
lems, such as rheumatoid arthritis, as well as damage to the de-
veloping foetus’s brain. Different neurological and psychological
consequences, including tremor, personality changes, restlessness,
anxiety, sleep disturbances, and depression, are brought on by
chronic exposure to inorganic Mercury. Arsenate prevents oxida-
tive phosphorylation, shutting down life’s fundamental method of

generating energy.

Heavy metal contamination in aquatic ecosystem

A major public health concern is the heavy metal contamination
of aquatic environments, which has the ability to bioaccumulate
via fish to eventually humans. Urban and industrial pollution may
directly cause heavy metal contamination of water and fish uptake
of these pollutants. Extreme toxicity, renal and hepatopancreatic
dysfunction, and even carcinogenicity of the human brain, prostate
gland, and other organs are all results of both acute and sustained
exposure to or contact with metallic elements. The amount of tox-
icity is currently actively regulated by a number of factors, such as
the dose of metal exposure, the route taken, the chemical qualities,
and the exposed person’s specifics, such as age, gender, genetic ten-

dencies, and nutritional deficiencies.

Trophic transfer of heavy metals
An important topic of environmental research is the trophic

transmission of dangerous heavy metals and metalloids in food
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chains and food Studies related to bioaccumulation of heavy metals
in pangasius Several works have been published on bioaccumula-
tion of heavy metals in pangas all over the world [8]. As a result
of heavy metals being transported from the abiotic environment
(water, sediments, and soils) to living things and building up in the
biota, food chains become contaminated with these substances. In
some instances, the trophic levels of food chains that follow are
loaded with heavy metals, which causes biomagnification of these
compounds in the food chains. Hazardous heavy metals and metal-
loids in food chains can be transferred, bioaccumulated, and bio-
magnified, which has significant effects on both animal and human
health. Toxic non-essential heavy metals and metalloids can enter
the body by a variety of means, including ingestion, inhalation, and

dermal absorption.
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Figure 1: (Source: 5).

Bioaccumulation in pangas

Pangas having voracious feeding habits so it could ingest all the
wastages in pond eco system via skin, gills and alimentary tract.
Nowadays farmers are taking advantage on this, dumping the con-
taminated waste materials like chicken offal, moribund chicken
meat, disease attacked chicken etc. Apart from this some of the in-
land fish farmers are using pesticides and banned antibiotics. Dur-
ing the monsoon period agriculture run off and river or stream run
off leads to contaminate the fish culture pond. Several studies have

been proved the bioaccumulation of heavy metals present in pan-

23
gas above the human risk. So proper farm management has to be
taken to minimize the bioaccumulation of heavy metals and human
health risks.

Studies related to bioaccumulation of heavy metals in panga-
sius

The bioaccumulation of heavy metals in pangas has been the
focus of several heavy metal polluted area in worldwide [8]. When
it rises beyond the acceptable limit, it is an issue because it directly
affects human health. The liver was estimated to have significantly
higher Pb, Cu, and Cr contents than other organs, while Cd and Ni
were found in muscle. Pre-monsoon levels of Cd, Ni, and Cu were

much greater than post-monsoon levels.

Standard permissible limit of heavy metals in fish (FAO/WHO
(1989), USFDA (1993), WHO (2011))

e Cadmium - 0.5 mg/kg

e Pb-0.5mg/kg

e Ni-80mg/kg

e Cu-30mg/kg

e C(Cr-0.05mg/kg

How to overcome

e Avoid use of pesticides and insecticides

e  Avoid dumping contaminated wastes as feed

e  Avoid use of antibiotics

e  Farming with good quality fish feeds

e  Proper purification of water used for farming

e  Protect farm premises from agricultural run-off and rain
run-off

e  Avoid use of heavy metal polluted water for farming

e  Stocking of bivalves, which help to reduce level of heavy
metals

e  Addition of acetic acid to fish tissue

e  Controlling industrial discharges and anthropogenic activi-

ties.

Conclusion

A rise in anthropogenic sources and input of heavy metals into
the environment has been brought on by industrialization and ur-
banisation. Due to their toxicity, endurance, and bio accumulative
characteristics, heavy metals are typically considered to be dan-
gerous to the environment. The physiologically optional elements

Cd, Pb, Hg, and as are typically regarded as the most dangerous for
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living things. In polluted habitats, these heavy metals are exposed

to both aquatic and terrestrial creatures. These substances are bio-

accumulated and occasionally biomagnified in the food chains as a

result of their transfer from the abiotic environment to living spe-

cies. The health of these fish must therefore be improved using a

scientific detoxification technique in any stressful environmental

conditions. Additional studies on removal techniques [1-7,10-14].
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