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Abstract:

Labeo calbasu is considered as one of the preferred fish in the market of different corners of India. Certain
biochemistry profile of this fish species at its different life cycle stages has been analysed. The digestive
enzyme activity shows the effective role of amylase (936.00-1014.00 in activity unit per 100 g fish body
weight) and trypsin (44.00-62.00 in activity unit per 100 g fish body weight) in Labeo calbasu. With the
examination of faecal matter from its stomach, fore-gut, hind-gut and anus area of the fish sample it depicts
variation of apparent digestibility coefficient in its pre-adult as well as adult stage. Pre-adult stage exhibits
excretion of 20% protein in the faecal matter while adult stage showing excretion of 40% protein in the
faeces. Metabolic faecal protein during the adult stage of the fish amounting 3.6 g/100g of the food
consumed. So, the true digestibility coefficient of the protein has been amounted to about 100% and the
amount of food ingested by the adult fish has been about 100g. Therefore, amongst 100% protein availability
in the consumed food the metabolic protein has been 3.6 g, digestible protein is 96.4 g while the apparent
digestible coefficient is about 96.4%. When the adult fish sample is being provided rice powder as feed at
different quantities the digestibility coefficient % also found to be varied. When feeding level has been 2
g/fish/day the nutrient composition has been 86.2% protein, 87.66% lipids, 86.78 % fibres and 88.12%
nitrogen free extracts as well. Similarly, the digestibility coefficient % varies in relation to the variations of
nutrient composition.
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Introduction

Knowledge on fish biochemistry is important to
study fish growth in commercial view point.
Amongst various fish species carps are considered
to be significant since they are capable to meet the
demand of human being as highly digestible
proteinaceous food.  Biochemistry profile of
different carps are although known. However,
knowledge on Labeo calbasu is poor in literature
(Banik 2021). Further, digestive enzyme activity
of many fish species is poorly understood
(Kitamikado and Tachino 1960). It varies with
fish age, physiological state and seasonal climatic
character. For proper growth and development of
fish fauna knowledge of digestive enzyme is very

important  (Kitamikado and Tachino 1960).
Simultaneously, digestion and absorption of a
particular kind of food also directly promotes
growth rate of a fish at different life cycle stages.
A survey into the literature explicitly reveals that
information on the digestibility coefficient of fish
fauna is poor (Abel 1983, Abel et al. 1985, 1986,
Agustsson and Strum 1981, Ahokas and Sorg
1977, Amano and Yamada 1964a, b, Anderson
1980, 1986, Anderson and Casey 1984, Aonuma
et al. 1969, Avena and Bowen 1969, Baker and
Chaykin 1962, Baker et al. 1963, Ballantyne et
al. 1986, Baslow 1965, 1966, 1967, Baslow and
Lenney 1967, Bate-Smith 1938, Bauermeister et
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al. 1983, Beatty 1938, Bell 1987, Benoit and
Norris 1945, Bergeret and Chatagner 1956,
Bocharnikova and Petushkova 1967, Bogerd et
al. 2001, Boime. and Ben-Menahem 1999,
Boldyrev and Lebedev 1967, Bousfield et al.
1994, Boyd et al. 1977, Brown 1981, Campbell et
al. 1983, Cowey et al. 1962, 1981, Cowey and
Parry 1963, Casey and Anderson 1982, Casey
and Anderson 1985. Castell et al. 1971, 1973,
Castellini and Somero 1981, Cholette  and
Gagnon 1973, Daikoku, T. and Sakaguchi, M.
1983, Daikoku et al. 1987, Forster and Goldstein
1976, Forster et al. 1978, Fowler et al. 1979, Gen
et al. 2000, Gill and Paulson 1982, Gomez et al.
1999, Gothilf et al. 1997).

The present observation communicates analysis of
amylase, trypsin and digestibility coefficients of
protein during pre-adult and adult stages of Labeo
calbasu.

Materials and Methods

For experimentation with the studied fauna live
fish samples during pre-adult fingerling and adult
stages are being considered. In order to analyse

different biochemical profile of Labeo calbasu the
literature of Hepher (1988) has been followed
here.

Results and Discussion

The digestive enzyme activity in Labeo calbasu
depicts effective role of amylase (976.00-1014.0
in activity unit per 100 g of fish body weight) and
trypsin (54.00-62.00 in activity unit per 100 g of
fish body weight) during its adult stage (figs 1-2).
However, during pre-adult stage of the fish
sample both the values of amylase (936.00-966.00
in activity unit per 100 g of fish body weight) and
trypsin (44.00-52.00 in activity unit per 100 g of
fish body weight) are found to be relatively low
(figs. 3-4). Similar observations are also being
noticed in the common carp Cyprinus carpio by
some researchers (Shimeno and Ikeda
1967 and Shimeno et al. 1979). However,
Kitamikado and Tachino (1960a, b, c¢) pointed out
that the amylolytic activity in trout has been
relatively greater during its pre-adult and adult
stages.
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Fig. 1: Amylase activity in Labeo calbasu during adult stage
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Fig. 2: Trypsin activity in Labeo calbasu during adult stage
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Fig.3: Amylase activity in Labeo calbasu during pre-adult stage
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Fig. 4: Trypsin activity in Labeo rohita during pre-adult stage

During studies of apparent digestibility
coefficients of protein by Labeo calbasu at two
protein levels and for faeces collected at different
areas of the digestive tract the results depict that
with the assessment of faecal matter from its
stomach, fore-gut, hind-gut and anus area the
adult fish species exhibits variation of apparent
digestibility coefficient during its fingerling and
adult stage as well. Fingerling stage of the fish
depicts excretion of 20% protein in the faecal

matter while the adult stage showing excretion of
40% protein in the faeces (tables 1, 1A-2 and 3-4).
The values have been relatively greater in the
studies of Austreng (1978) where faeces have
been sampled from the posterior areas of anus of
the fish sample. Similar to that of Austreng (1978)
several observations have also been reported from
the experiments of Austreng and Refstie (1979),
Smith and Lovell (1971, 1973) which are in line
with the present results.

Table 1: Analysis of apparent digestibility coefficients of protein during adult stage of Labeo calbasu
at two protein levels through the faeces (%) sampled at different areas of the digestive tract

Three Protein level Faeces collected from different areas of digestive system

Stomach Fore gut
20% 61.78 64.88
40% 61.22 74.00
60% 60.00 78.20

Hind gut Anus
74.86 81.12
86.24 91.62
88.66 94.14
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Table 1A: Analysis of apparent digestibility coefficients of protein during pre-adult stage of Labeo
calbasu at two protein levels through the faeces (%) sampled at different areas of the digestive tract

Three Protein level

Stomach Fore gut
20% 52.00 46.00
40% 50.00 62.00
60% 48.00 66.00

Experiments on digestibility coefficient of the
protein exhibits that metabolic faecal protein
during the pre-adult stage of the fish amounting
3.6 ¢g/100g of the food consumed. Hence, the true
digestibility coefficient of the protein has been
about 100% and the amount of food ingested by
the adult fish is about 100g. Thus, amongst 100%
protein availability in the consumed food content
the metabolic protein is about 3.6 g, digestible
protein is 96.4 g while the apparent digestible
coefficient has been 96.4% (table 2). Similarly,

Faeces collected from different areas of digestive system

Hind gut Anus
64.00 68.00
73.00 78.00
74.00 82.00

the trend of apparent digestible coefficient has
been relatively lower when the percentage of
protein food is also lower. Nose (1964) also
noiced that the apparent digestible coefficient in
some japanese fish has been greater when the
percentage of protein food is also greater. Nose
(1964, 1971) further pin pointed that the apparent
digestible coefficient will be lower when the fish
is provided with lower percentage of protein food.
Similar observations have also been noticed by
Banik (2020, 2022).

Table 2: Analysis of apparent digestibility coefficient of the protein at pre-adult stage of fish

Protein food Metabolic protein Digestible protein Apparent digestible coefficient

(%) (9) (9) (%)
100 3.6 96.4 96.4 x 100/100 = 96.4
50 3.6 49.0 49.0 x 100/50 = 98.0
20 3.6 16.0 16.0 x 100/20 = 80.0
10 3.6 07.4 07.4 x 100/10 =74.0
Table 3: Analysis of digestibility coefficient (%) of rice powder provided to Labeo calbasu during its
adult stage.
Feeding level Protein Lipid Fibres Nitrogen free extract
(o/fish/day)
2 86.2 87.66 88.12
4 80.14 84.86 78.89
6 88.24 93.46 93.43
Table 4: Digestibility coefficient (%0) of rice powder provided to Labeo calbasu at different pre-adult
stage of fish
Feeding level Protein Lipid Fibres Nitrogen free extract
(g/fish/day)
2 76.26 82.43 72.68
4 80.00 83.66 78.82
6 86.22 90.88 94.12

Banik (2021) noticed that the metabolic faecal
protein is found to be proportional to the amount
of food ingested by the fish. So, the apparent
digestibility coefficient of the protein will usually

increase with increase in the amount of protein in
the food. When the adult fish sample is provided
rice powder as feed at different quantities the
digestibility coefficient % has also been varied
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accordingly. Similarly, the digestibility coefficient
% varies in relation to the variations of feeding
level from 4 to 6 g/fish sample/day where nutrient
composition has also been varied (table 4).
Several workers (Bondi and Spandorf 1953, 1954,
Bondi et al. 1957) also observed similar results in
their analysis and pointed out that the digestibility
coefficient correlates to the quantitative variations
of food provided to the fish sample.
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