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Abstract

Being an indigenous carp Labeo calbasu is preferred in the fish market of different corners of India. In the
present studies biochemistry profile of the fish species at its different life cycle stages has been found out. The
digestive enzyme activity in Labeo calbasu shows the effective role of amylase (1014.0 in activity unit per 100 g fish
body weight) and trypsin (62.00 in activity unit per 100 g fish body weight). With examination of faecal matter from its
stomach, fore-gut, hind-gut and anus area the fish species shows 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 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 is about 100%
and the amount of food ingested by the adult fish is 100g. Therefore, out of 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
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. Similarly, the digestibility coefficient%
varies in relation to the variations of nutrient composition. During experiment on carbohydrate metabolism the adult
fish shows presence of 4.28 mg/100g of liver glycogen at control condition. While during treatment with glucagon
the liver glycogen decreased to about 3.36 mg/100g. When treated with 3-mercaptopiconilic acid the liver glycogen
decreased to about 2.28 mg/100g and further decreased to about 2.26 mg/100g when treated with glucagon and

3-mercaptopiconilic acid.
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Introduction

Knowledge of the biochemistry of fish is important in human
nutrition view point. Amongst various fish species carps are considered
to be important as nutritious fish for human health. The biochemistry
profiles of different carps are although known information of Labeo
calbasu is poor in literature [1, 2]. Digestive enzyme activity of many fish
species is poorly understood. It varies with fish age, physiological state
and seasonal climatic character. For proper growth and development of
any fish fauna biochemical profile of digestive enzyme is important [3,
4]. Simultaneously, digestion and absorption of a particular kind food
also directly promotes growth rate of a fish at different life cycle stages.
So, with apparent digestibility coefficient efficiency of proteinaceous
food is understood knowledge of which is poor in literature with regard
to many fish species.

The present work communicates biochemistry profile of Labeo
calbasu.

Materials and Methods

For experimentation with the studied fish species live fish samples
during fingerling and adult stages are being considered. In order to
study different biochemical profile of Labeo calbasu the literature of
[5] is followed here.

Results and Discussion

Biochemistry

The digestive enzyme activity in Labeo calbasu depicts effective
role of amylase (1014.0 in activity unit per 100 g fish body weight) and
trypsin (62.00 in activity unit per 100 g fish body weight) during its

adult stage (Table 1). [3, 4] pointed out that the amylolytic activity in
trout is relatively greater during fingerling 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 (Table 2). Thus, it
indicates that frequent handling of live fish may cause stress develop-
ment on digestion ability. Similar observations have also been reported
by some workers [1, 2, 6, 7].

Experiments on digestibility coefficient of the protein exhibits

Table 1: Digestive enzyme activity in Labeo calbasu during its adult stage.

Enzyme Activity unit per 100 g fish body weight
Amylase 1014
Trypsin 62
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Table 2: Apparent digestibility coefficients of protein by Labeo calbasu at two
protein levels and for faeces collected at different areas of the digestive tract.

Protein Faeces collected from different areas of digestive system
level

Stomach Fore gut Hind gut Anus

20% 61.78 64.88 74.86 81.12

40% 61.22 74 86.24 91.62

60% 60 78.2 88.66 94.14

Table 3: 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 46.4 46.4 x 100/50 = 92.8
20 3.6 12 12.0 x 100/20 = 60.0
10 3.6 7.4 07.4 x 100/10 = 74.0

Table 4: Digestibility coefficient (%) of rice powder fed by Labeo calbasu at different
pre-adult stage of fish.

Feeding level Protein Lipid Fibres Nitrogen free extract
(Glfish/day)
2 86.2 87.66 86.78 88.12
4 80.14 84.86 88.11 78.89
6 88.24 93.46 94.21 93.43

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 3).

[1, 2] 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 varied accordingly. 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 feeding level from 4 to 6 g/fish sample/day where nutrient
composition also varies accordingly (Table 4). Some workers [8, 1, 2]
pointed out that the digestibility coefficient correlates to quantitative
variations of food provided to a fish sample.

During experiment on carbohydrate metabolism the adult fish
shows presence of 4.28 mg/100g of liver glycogen at control condition.
While during treatment with glucagon the liver glycogen decreased
to about 3.36 mg/100g. When treated with 3-mercaptopiconilic
acid the liver glycogen decreased to about 2.28 mg/100g and further
decreased to about 2.26 mg/100g when treated with glucagon and
3-mercaptopiconilic acid (Table 5). The relative importance of
glycolysis and gluconeogenesis in providing energy to the fish varies at
various physiological conditions. [5] Noticed that in exercised Tilapia
mossambicus the level of NH, excretion relative to oxygen consumption
is greater indicating the studied fish generates all of its aerobic energy
due to protein catabolism through gluconeogenesis.

During brood stage of the fish the digestibility coefficient showing
metabolic faecal protein increased to about 7.2 g/100g of the food con-

sumed. Thus, amongst 100% available protein in the consumed food
content the metabolic protein is about 7.2g, digestible protein is about
140.0 g and the apparent digestible coefficient has also been 140.0%
(Table 6).

Therefore, the apparent digestibility coefficient of the protein has
been enhanced in the protein of the food material. When the brood
fish sample is supplied brown rice powder as feed the digestibility coef-
ficient % has also becomes different (Table 7).

Reproductive physiology

Breeding Season and Maturation: Maturity of the fish species
has been observed through examination of gonad. During a period of
November to February the studied fish species remains in stage I (Figure
1) and during March it develops into stage IT of maturity (Figure 2).
The fish samples achieved stage III of maturity during the end of March
to beginning of April. A large density of females have been developed
into stage IV with matured gonad during the end of March

To about the beginning of April. While a larger density of males

Table 5: Ex- situ studies of glycogen content in the liver of Labeo calbasu during
end period of experiment after providing glucagon and 3-mercaptopiconilic acid to
the fish sample.

Treatment Liver glycogen (mg/100 g)
At Control condition 4.28
Glucagon 3.36
3-mercaptopiconilic acid 2.28
Glucagon with 3-mercaptopiconilic acid 2.26

Table 6: Apparent digestibility coefficient of the protein at brood stage of fish.

Protein food metabolic protein Digestible protein apparent digestible

coefficient
(%) (9 (9) (%)
100 7.2 140 140.0 x100/100=140.0
50 7.2 66 66.0 x 100/50 = 132.0
20 7.2 24 24.0 x 100/20 = 120.0
10 7.2 7.8 07.8 x 100/10 = 78.0

Table 7: Digestibility coefficient (%) of rice powder fed by Labeo calbasu at brood
stage of the fish.

Feeding level Protein Lipid Fibres Nitrogen free extract
(G/fish/day)
8 96.22 98.86 98.11 96.46
10 108.24 112.24 124.22 122.08
12 116.46 114.42 132.41 128.14
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Figure 1: Fingerling of Labeo calbasu developing into Stage | of maturity.
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Figure 2: Fingerling of Labeo calbasu developing into stage Il of maturity.
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Figure 3: Fingerling of Labeo calbasu developing into adult female.
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Figure 4: Fingerloing of Labeo calbasu developing into male.

also remain in stage IV conditions of maturity. The female fish samples
achieved development of matured gonad during a period of April to
May. Therefore, the breeding season in this fish species is initiated dur-
ing late March and continued to early May. Therefore the fingerling
stage of Labeo calbasu during the observations developing into adult at
a period of 28-30 weeks (Figure 3) while the males developing within a
period of 38-40 weeks (Figure 4).

Segregation of brood: During the breeding season from late
March to about May the matured adult females from those of adult
males are being segregated with morphometric characters of the fish
sample. The female brood has been with a weight of 700-800 g while
the weight of matured adult males varying from 900-1000 g (Figure
3,4). With certain meristic and morphometric characters the adult fish

samples are being differentiated for the purpose of fertilization during
captive conditions. Similar observations are also there in the works of
many worth mentioning workers [9-20].
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