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ABSTRACT

The study was aimed to investigate the biochemical composition of S. niger and O. mykiss. The biochemical
parameters studied were total protein and total glucose estimated from the digestive tract of the two species.
The length weight relationship was also estimated for both the fishes. Descriptive statistics of S. niger for
protein showed the maximum value of 12.09 (g/dl) and minimum value of 0.11 (g/dl). For glucose, the
maximum value was 96.91 (mg/dl) and the minimum value of 35.5 (mg/dl). Descriptive statistics of trout
for the protein showed the maximum value of 43.18 (g/dl) and minimum value of 21.40 (g/dl) while for
glucose, the maximum value of 151.36 (mg/dl) and minimum value of 58.85 (mg/dl) was estimated. The
length-weight was established logarithmically as: S. niger: Log W = -3.344 + 2.293 Log L (R2= 0.733) and for
O. mykiss: Log W = -3.491 + 2.351 Log L (R2 = 0.939).
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Introduction

Cold water fisheries play an important role in
India’s fisheries sector. India has vast cold water or
hill fishery resources that are dispersed throughout
the Himalayan and peninsular regions as upland
rivers, streams, natural lakes, and reservoirs. Fish
plays an important role in human nutrition. Fish is a
nutritious food because of its biochemical constitu-
ents, particularly proteins, carbohydrates, lipids,
vitamins, and minerals. In 2005, food fish contrib-
uted 14.7% of total global animal protein. Fish are
commonly regarded as the most cost-effective, high-
quality source of animal protein, and they hold a
distinct position as a high-protein food commodity

for human consumption. It is critical for enhancing
nutritional status, food security, cardiovascular
health, and other health-related issues (Bezbaruah
and Deka, 2021).

Because of their specificity in relation to the nutri-
tional value of the fish and the assessment of their
physiological requirements at various stages of life,
biochemical studies of fish tissue are of great inter-
est. In order to use fish as food as effectively as pos-
sible and to advance the technology for processing
fish and fish-derived products, it is also necessary to
have information about the composition of fish. The
values of body composition in fishes vary consider-
ably within and between species, with fish size,
sexual condition and feeding, time of the year and
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activity (Weatherley and Gill, 1987). Food composi-
tion, environment and genetic trait are also known
to influence chemical composition of fish (Oni et al.,
1983). The ability to decode the nutritional quality,
physiological condition and health status of any ed-
ible portion of the organism requires comprehensive
study to understand the proximate makeup of the
species. The importance of such studies is to express
food value in terms of energy units (Qasim, 1972).

The study of fish biology is critical in the field of
fishery science because morphology and anatomy
form the foundation for understanding biology. Bi-
ometry, food and feeding, maturity stages, length at
first maturity, and other factors serve as the founda-
tion for stock assessment and population dynamics.
Growth studies are an important tool in fisheries
resource management because they contribute to
estimates of production, stock size, recruitment, and
mortality of fish populations (Isaac, 1990). The
length-weight relationship studies are critical for
fishery biology and stock assessment of fishery re-
sources. In general, the most suitable feature for es-
tablishing population analysis is fish growth, which
is typically indicated by variations in length and
weight (Mansor et al., 2010). The length-weight rela-
tion equation establishes a mathematical relation-
ship between the two variables, length and weight,
allowing the unknown variable to be calculated eas-
ily from the known variable. It is also used to calcu-
late the expected weight based on length and weight
and as an indicator of fatness. Length weight rela-
tionships are frequently used as indicators of fish
gonad development and for determining life history
traits of different species (Wooton, 1990; Ayoade
and Ikulala, 2007). The length-weight relationship of
fish is very important in studying fish population
growth, gonadal development, and general well-
being (Le Cren, 1951; Pauly, 1993 and  Nagesh et al.,
2004) and for comparing life history of fish from dif-
ferent localities (Petrakis and Stergion, 1995).

Materials and Methods

Fish samples were caught by a local fisherman early
in the morning from 15 June to 22 June for the mea-
surement of various morphometric parameters. The
fishes were brought to the Fisheries resource Man-
agement laboratory of Faculty of fisheries, Rangil,
Ganderbal, SKUAST-Kashmir. The fishes were
cleaned and length and weight of the specimens
were taken by using Vernier calliper (Vernier, 1631)

and digital weighing balance (Virgo SF 400 a). The
length-weight relationship was estimated using the
allometric formula proposed by Le-Cren (1951).

The relationship between length and weight of a
fish is usually expressed by the equation:

W= a Lb.
Where ‘w’ is body weight (g), L is total length

(cm), ‘a’ is a coefficient related to body form and ‘b’
is an exponent indicating isometric growth when
equal to 3.  A logarithmic transformation was used
to make the relationship linear:

Log W= Log a + b Log L.
Where, “W” is the total body weight in grams,

“L” is the total length in mm, “a” and “b” are the
coefficients of the functional regression. Values of
the exponent b provide information on fish growth.
When b=3, increase in weight is isometric. When the
value of b is other than 3, weight increase is allom-
etric (positive allometric if b > 3, negative allometric
if b < 3).

Total protein and Glucose was estimated by us-
ing Biuret method and GOD/POD method respec-
tively. The liver tissue to be analysed for protein and
glucose level were first weighed and then grinded to
obtain a homogeneous mixture by adding 1 ml of
distilled water and poured into 2ml centrifuge
tubes. The tubes were then centrifuged at 1200rpm
for 10 min and the supernatants were used for pro-
tein estimation. Pipette into clean dry test tubes la-
belled as Blank (B), Standard (S), and Tested (T),
1000 µl reagent was added in each test tube by mi-
cropipette and 20µl distilled water in blank test tube,
2-4 drops of standard in the standard test tube and
20µl of sample in tested test tube. The test tubes
were then placed in an incubator for 10 min at 37°C.
Absorbance of standard and tested proteins was
determined using a spectrophotometer.

Results and Discussion

The length-weight relationship was estimated using
the allometric formula proposed by Le-Cren (1951).
The length-weight was established logarithmically
as:
Schizothorax niger: Log W = -3.344 + 2.293 Log L
(R2= 0.733)
Oncorhynchus mykiss:  Log W = -3.491 + 2.351 Log L
(R2 = 0.939)

Descriptive statistics of S.niger for protein showed
the maximum value of 12.09(g/dl) and minimum
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value of 0.11(g/dl). The various statistical measures
obtained for protein was mean ± SE (4.46±1.07),
variance (11.62), standard deviation (3.40), Median
(3.25), CV (76.43). For the glucose, the maximum
value was 96.91 (mg/dl) and the minimum value of
35.5 (mg/dl), and statistical measures recorded was
Mean ± SE (58.78±6.76), variance (458.07), standard
deviation (21.40), median (55.56), CV (36.43) are pre-
sented in Table 1 and Fig. 1. Descriptive statistics of
trout for glucose showed the max value of 151.36
(mg/dl) and minimum value of 58.85(mg/dl) and
the Mean ± SE was obtained 97.57±9.38, variance
(880.34), standard deviation (29.67), Median (91.65),
CV (30.40) and for the protein it shows the max
value of 43.18(g/dl) and min value of 21.40(g/dl)
and the mean ± SE was obtained 30.19±2.32, vari-
ance (53.97), standard deviation (7.34), Median
(29.18) and CV (24.32) are presented in table 2. In the
present study, the values of regression coefficient
and b value for the length weight relationship were
estimated at 0.733 and 2.293 for S. niger and regres-
sion coefficient and b value for O.mykiss was 0.939
and 2.351. A perusal of length weight relationship
worked out for mirror carp from Manasbal Lake,
showed the exponential value of ‘b’ equal to 2.89
(Yousuf et al., 1992). Soni and Kathal (1979) have
reported the value for Cyprinius carpio as 3.75 in the
tropical lake Sagar. In case of Labeo rohita, Chaudhari
et al. (1982) have reported the value of regression co-
efficient to be 2.3477 which coinciding with our find-
ings. Our study showed the allometric length weight
relationship for both the species. Various authors
reported the relationship of length weight like
Schizothorax niger in Dal Lake of Kashmir by Sunder
et al. (1979) have reported the value of regression
coefficient to be 2.347, Yousuf et al. (1992) have re-
ported the value for S. nigeras 3.014 from Manasbal

Lake. Pandit (1987) reported the regression coeffi-
cient to be 2.977 for the same fish in Dal Lake in
Kashmir. Qadri and Mir (1979) recorded the value
of ‘b’ to be equal to 2.448 in case of S. richardsoni of
Sindh Nallah. Bhagat and Sunder (1984) calculated
the value of ‘b’ in S. esocinus to be 3.0180 from Dal
Lake Kashmir. Le Cren (1951) pointed out that the
variation in ‘b’ value is due to environmental fac-
tors, season, food availability, sex, life stage and
other physiological factors. High ‘b’ values in case of
males were reported by Sunder et al. (1984) and
Yousuf et al. (2001). Hatikakota and Biswas (2004)
and reported higher values of ‘b’ in females, while
higher values of ‘b’ in females were also observed by
Sunder (1985), Kulshrestha et al. (1993). Shah et al.
(2011) recorded a correlation coefficient of 0.9751 for
farmed female rainbow trout in Kashmir while as
Wali et al. (2019) found a much lower correlation
coefficient of 0.608 in trout from Kashmir.

Protein content

Proteins are the fundamental building blocks for tis-
sue biosynthesis and enzyme production in all ani-
mals. The nutritive value of a protein depends pri-
marily on its capacity to satisfy the needs for nitro-
gen and essential amino acids. Fish offers high-qual-
ity protein. Fish and shell-fish contain about 19 per-
cent protein that is similar in amino acid composi-
tion to that found in muscle meats. The content var-
ies from one to 30 percent depending upon the spe-
cies and the season of the year. Protein content of
fish varies not only in relation to species, but in rela-
tion to individuals of the same species (Mackie et al.,
1971). The variation of the protein fraction may be
due to the planktonic feed and to climatic changes in
the year which influence the general biochemical
composition of the fish. The protein content of fish

Table 1. Descriptive statistics of protein and glucose (S. niger and O. mykiss)

Statistics S. niger O. mykiss
Total Protein Total Glucose Total Protein Total glucose

N 10 10 10 10
Min 0.11 35.5 21.4 58.85
Max 12.09 96.91 43.18 151.36
Sum 44.61 587.88 301.98 975.73
Mean 4.46 58.78 30.19 97.57
SE 1.07 6.76 2.32 9.38
Variance 11.62 458.07 53.97 880.34
SD 3.40 21.40 7.34 29.67
Median 3.25 55.56 29.18 91.65
CV 76.43 36.43 24.32 30.40
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changes very little with season (Tzikas et al., 2007).
Protein is not an efficient energy source for fish. It
will be used for energy if the available energy from
other sources (lipid and carbohydrates) are insuffi-
cient (Phillips, 1969).  Fish contains good quality,
balanced and digestible protein (Mohanty et al.,
2012). Fresh fish meat provides a good source of
human diet, about 90 to 95% of fish protein is as-
similated by humans (Memon et al., 2010).
Abdullahi (2001) reported that the protein content in
fish might vary with species due to certain factors
such as the season of the year, effect of spawning
and migration, food available etc. Effect of essential
amino acids was more prominent in those fishes fed
on low protein diets than those fed on higher protein
diets (Naeem et al., 2011). Like previous studies,
body composition of herbivorous fish species is a
true reflection of their natural food. Situation was
however, different in carnivores which ate a less
protein diet (herbivore fish species ~ 65% protein on
dry weight basis) but displayed a much higher per-
centage (~85%) in the body.  Protein contents in-
crease and fat decrease with age in carnivorous va-
rieties, while vice versa is true in herbivores. In
present study the highest protein content is shown
by O.mykiss being a carnivorous fish than
Schizothorax niger as herbivorous fish, feeding
mainly on green algae, plant fragments, diatoms,
detritus. In the present study the protein composi-
tion of O. mykiss and S. niger was determined and re-
sults determined are 97.57±9.38 and 4.46±1.07 re-
spectively. The highest protein content was esti-
mated for O.mykiss and lowest for Schizothorax niger.
Our results are in tune with Bhuyan et al. (2003) who
reported maximum protein content in the ripe and
gravid fish and the minimum in spent and early

maturation phases. Immediate source of energy is
carbohydrate as Phillips et al., (1966) reported that
carbohydrates are utilised for energy in trout, thus
sparing protein for building of the body.

Glucose content

Muscle glycogen that is the main source of energy
for swimming is variable amount. Its amount de-
pends on the nutrition situation of the environment,
the ability of the fish to feed, its physiological status,
sexual maturity, reproduction activity and environ-
mental stress factors (Norton and MacFarlane, 1995).
The stored glycogen in the Muscle of fish decreased
during rapid movement. As the fish used in the
study are caught, their muscle glycogen values may
not reflect the real values. The carbohydrate content
in fish muscle is very low, usually below 0.5%. This
is typical for striated muscle, where carbohydrate
occurs in glycogen and as part of the chemical con-
stituents of nucleotides. Carbohydrates formed a
minor percentage of the total composition of the
muscle and do not show so much seasonal variation.
Carbohydrates are not stored in large quantities by

Fig. 1. Comparison between the protein (g/dl) and glu-
cose content (mg/dl) of S. niger and O. mykiss.

Fig. 3. Logarithmic relationship of body weight with the
body length in O. mykiss.

Fig. 2. Logarithmic relationship of body weight with the
body length in Schizothorax niger.
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fish as energy-rich compounds unlike mammals.
This ingestion of relatively high concentration of
carbohydrates will often lead to their catabolism
shortly after absorption or conversion to other or-
ganic compounds for storage. Immediate source of
energy is carbohydrate as Phillips et al. (1966) re-
ported that carbohydrates are utilized for energy in
trout, thus sparing protein for building of the body.
The present study shows the glucose content for
O.mykiss and Schizothorax niger are 30.19±2.32 and
58.78±6.76 respectively. The low values of carbohy-
drates could be because glycogen does not contrib-
ute much to the reserves in the body (Jayasree et al.,
1994). The highest glucose content was seen in S.
niger.

Conclusion

An organism’s growth, development, biochemical
and physiological state are critical factors in deter-
mining species, sustainability, survivability, and
availability. These findings indicate that consuming
fish is good for your health because it contains bio-
chemical components like carbohydrate and protein.
Protein deficiency can be mitigated to some extent
by making fish and shellfish items available to local
communities. It compares the values of two param-
eters, such as proteins and carbohydrates, from two
different fish. Knowledge of the biochemical compo-
sition of Schizothorax niger and Oncorhynchus mykiss
is extremely beneficial in evaluating not only its nu-
tritional value but also in quality assessment and
optimum production.
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