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ABSTRACT The quest for protein sources alternative to fish meal has been a priority in aquaculture research because

of growing concerns on the future availability of fish meal for incorporation in fish diets. Animal by-product
contains high amount of protein and lipid. This study was to evaluate the potentials of different animal by-product for inclusion into
formulated diet of fish and partially substitute the fishmeal fraction The outcome of the study is that the wastes after processing can
be effectively used as a feed ingredient to replace fish meal partially or fully in the diet for fish.

Introduction

Aquaculture is a growing industry in India. More than seven mil-
lion fishers and fish farmers in the country depend on fisheries
and aquaculture for their livelihood and another six million people
are engaged directly and indirectly in related industrial activities
(Ayyappan & Ahamad Ali, 2007). While production from capture
fisheries has almost stagnated at about 3.5 million tonnes, aquacul-
ture production has grown from 1.66 to 2.47 million tonnes during
the last two decades. Freshwater aquaculture with a growth rate
of average 6.6 % per year is the largest contributor (2.34 million
tonnes) of this production and the carps alone shared about 90.5
% of it, the three Indian major carps (Labeo rohita, Catla catla and
Cirrhinus mrigala) together contributing about 59.7 % of the total
freshwater aquaculture production (Suresh 2007).

Fish nutrition and feeding have been identified as the most
important limiting factors for the economical and environ-
mental sustainable development of freshwater aquaculture
in India. The feed mixture used for most freshwater carp
culture in India generally consists of rice polish / rice bran,
groundnut oil cake, roasted soybean meal and some fishmeal
with occasional use of a mixture of fish/vegetable oil and a
premix of vitamins and minerals (Mukhopadhyay & Mitra
2007). Since use of manufactured feed could substantially re-
duce the food conversion ratio and increase overall produc-
tion, improvement of feed formulation and development of
cost effective, eco-friendly manufactured feed have become
a priority issue in freshwater aquaculture in recent years.
The present annual requirement of manufactured feed for
aquaculture is about 2.59 million tonnes, but only 200,000
- 250,000 tonnes of feed are manufactured per annum in the
country (Suresh 2007). While there is an adequate domes-
tic feed ingredient resource base in the country, the huge
gap between requirement and production of manufactured
aquafeed is mainly due to poor production of quality fish-
meal. Fishmeal production in India is split into production
of high quality sterile fish meal (crude protein 55-60 %) and
lower quality fish meal made from sun-dried trash fish. At
present, only 5,000-6,000 tonnes of high quality fish meal
and 100,000 to 130,000 tonnes of low quality fish meal is
produced annually in the country necessitating import of fish
meal from abroad (Ayyappan & Ahmad Ali 1997) or relying
on non-conventional sources of animal and plant protein.
Global cyprinids production in 2007 accounted for over 10
million tonnes, utilizing an estimated 430,000 tonnes of fish
meal (Tacon & Metian, 2008).

The main objective of this study was to evaluate the potentials
of different animal by-product for inclusion into formulated diet
of fish and partially substitute the fishmeal fraction.

Materials and methods

Shrimp head meal, crab meal, poultry waste meal, meat and
bone meal and blood meal, leather meal and fish meal collect
from market. The fish offal, comprising viscera of cultured carps
(Labeo rohita and Catla catla), was obtained from the local re-
tail fish markets. The portion of guts contained in the offal was
carefully uncoiled, cut open and the gut contents were removed
using clean water.

Proximate analyses of the Shrimp head meal, crab meal, Poultry
waste meal, meat and bone meal and blood meal of slaughter
house waste, leather meal, fish meal and fish offal meal were
performed following the AOAC procedures (Helrich 1990) as
follows: crude protein (nitrogen x 6.25) was determined by
Kjeldahl method, after acid hydrolysis; lipid was extracted by
petroleum ether (boiling point 40-602C) for 7-8 h in a Soxhlet
apparatus followed by determination of lipid gravimetrically
and ash was determined by combustion at 5509C, in a muffle
furnace, till a constant weight.

Result and Discussion

Different types of animal by-product that are frequently used
for the formulation of diet for fish. The proximate composition
of animal by-products are: Shrimp head (waste) meal (Crude
protein (CP): 59.1%, Crude lipid (CL): 22 % and ash 3.1%); crab
meal (CP: 32 %, Crude lipid CL: 1.5 % and ash: 14 %); silkworm
pupae (CP: 71 %, CL: 19 % and ash 6.8 %); poultry feather meal
(CP:78.8 %, CL: 10.6 % and ash 4.6%); slaughter house wastes
such as meat and bone meal (CP: 56.8 %, CL: 9.4 % and ash:
28.9 %) and blood meal CP:82 %, CL:2.8 % and ash:4.6 %). An-
other most important and easily available by-product is fish of-
fal. Huge amount of fish offal are generated daily basis in our
retail and wholesale market. Very commonly available fish of
our market is Rohu (Labeo rohita) and Catla (Catla catla). The
average net weight of the consumable parts available from Rohu
and Catla, excluding the head portion, are around 657 and 626
g/kg of fish respectively, while the amount that is unusable and
is generally disposed of as waste is around 180 and 150 g/kg
of Rohu and Catla respectively. Gut length of rohu and catla, are
around 7.6 meter and 5.4 meter respectively. Therefore, unus-
able wastes potentially generated from the supply of carps to
the three wholesale markets of Kolkata ranges from 3,175 to
11,907 kg / day. Viscera typically contain 31.5 to 38.9 % pro-
tein and 40.6 to 43.8 % lipid (Mondal et al. 2006). Carps have
a long intestine (Plate 1 and 2) which allows for digestion of a
variety of feedstuff and they also have a high amylase activity.
Viscera of Catla have a slightly higher content of lipid than that
of Rohu while the later contain a higher amount of protein due
to its greater gut length.

Large quantities of wastes and by-products are produced
every day in India. Disposal of these wastes and by-products
greatly affects the local environment. Recycling nutrients, of
these wastes and by-products through formulation of diet for
fish is a viable option of eco-friendly disposal of these wastes.
Shrimp head (waste) meal, which contains high levels of pro-
tein with excellent amino acid profile comparable to that of
fishmeal (Meyers 1986). The utilization of shrimp wastes in
shrimp diets has been studied by various workers (Lim and
Dominy 1990; Nwanna 2003) and found as potential diet in-
gredient with high biological value. Crab meal contains ca-
rotenoid pigments, and is very effective in improving growth
and/or colour of fillet of fish or shrimp (Williams et al. 2005).
Crab meal has been used for substitution of casein in the diet
for the shellfish Haliotis discus hannai for a higher growth per-
formance (Cho et al. 2008). Silkworm pupae has been found as
good and less expensive alternative source of protein in fish
diet formulation. Rangacharyulu et al. (2003) used fermented
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silk worm pupae (SWP) silage while Hossain et al. (1997) used
boiled silkworm pupae to replace fishmeal in the formulation
of fish diet. By-products of the poultry processing industry such

The outcome of the study is that the wastes after processing can
be effectively used as a feed ingredient to replace fish meal par-
tially or fully in the diet for fish.

as blood meal, feather meal and poultry by-product meal (PBM) r
are high in protein and contain favorable profiles of indispen-
sable amino acids (IAA) for fish production (Tacon 1993). The
leather meal mainly collagen hydrolysates recovered from enzy-
matic treatment of chrome shavings and vegetable tanned shav-
ings find several commercial including animal diet preparation
(Chakraborty 2003). Certain slaughter house wastes such as
blood, condemned offal and condemned carcasses can be used
for blood meal and bone meal which find uses for fish diet for-
mulation (Biswas 2003). Animal is slaughtered for meat which
is the ‘main product. All other parts including the hides and
skins are termed as the ‘by-product’. The inedible by-products Lt
are ruminal contents, horns and hooves and some organs and | il
glands. This meat and bone meal has a high nutritive source for
livestock, poultry and aquaculture (Biswas 2003). Fermented
fish offal is also viable alternative of fish meal in the formula-
tion of diet for fishes (Mondal et al. 2012). Fish offal meal are
easily available and the processing is very simple than the other
by-products.

Plate 1. Digestive tract of Labeo rohita Plate 2. Digestive
tract of Catla catla
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