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ABSTRACT

Present investigations were undertaken to study the changes in the biochemical
composition of muscular tissue of two fish species, Cyprinus carpio commamis and
Schizothorax niger in three lakes - Dal, Anchar and Manasbal - of dilTerent trophic
status in Kashmir valley, Variations were seen in the levels of protein, lipid and
carbohyvdrate composition of the fishes. The decline in the biochemical components of
fish collected from the lakes was in the order of Anchar luke > Dal lake > Manashal
lake. Variations were comelated with the eco-physiological factors in natural situations
ofhife.
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INTRODUCTION

High concentrations of nutrients transported to aquatic ecosystermn through runoff from agricultural
lields as well as by direct disposal of sewage and sewerage from adjoining human settlements have
led to eutrophication of many water bodies of the valley, particularly the urban and rural lakes
(Zutshi er o, 1980; Yousuf, 1996 and Yousuf er af, 2001 ). Contamination of the aguatic ecosystemn
has in tum influenced the biotic life st various levels of organization and population of several plant
and animal species has been affecied and even some species have been altogether ousted from
these habitats. Since fish form an important component of an aqualic ecosystem an atiempl was
made to assess the impact of lake cutrophication on the biochemical composition of two food fishes
of Kashmir, viz., Sehizothorax niger (ale gad) and Cyprinis carpilo commurts {Punjabe gad),
Both the fish play a major role in the capture fishery of flatland lakes of the valley, including the Dal,
Anchar and Manasbal lakes. The data procured during the study are described in the present
paper.

MATERIAL AND METHODS

20 specimens each of C' ¢ comwmnis and S niger of almost same size and weight were
collected from the Dal, Anchar and Manashal Lakes and analyzed on wet wenght basis for beochemical
components. Proicins were analyzed by Lowery™s method, lipid by Bligh Dyer method and
carbohydrates by Anthrone method (Javaraman, 1981). Replicate experiments were performed
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Firstly in May/June and then again in Oclober ! November, For checking the trophic status of the
lakes water samples, collected at the time of fish collection, were analyzed for importent chemical
parameters is per the methods described in ALPH.A (1998).

RESULTS AND DISCUSSION

The average values of replicates for all the three biochemical component ; are presented in the
Table 1. The data obtained on the various chemical parameters of the lakes are given in Table 2.
Intra as well as inter-specific variations were observed in the proximate composition of muscle
tissue of the fish in the three lakes. The protein content of fish has been reported to vary in a range
of about 19~ 28%, while the oil varies from 0.2% to 64 % (Stansby, 1961), Carbohydrates, on the
other hand, have been found to be in relatively less quantity in fish. Stansby (op.cit) has proposed
five categories with respect to oil and protein content. As per this classification both the fishes fall
mito category A, which is characterized by low oil and high protein content.

Incase of C, ¢ communiy protein content varied in the mnge of 18,9519, 53% (mean |9,24%),
1 B.98-19.26% (mean 19.12%) and 19.65-20.95% (mean 20.30%) in the fish from Dal, Anchar and
the Manasbal lakes respectively. Values of lipid had a range of 2.90-3.70% (mean 3 300%%), 2 67-
3.36% (mean 2.73%), 3.36-4.56% (mean 1.39%), while the carbohydrates recorded a mnge of
2.33-3.29% (mean 2.81%), 2,12-2.60% (mean 2.36%) and 2.66-3.89% (mean 4.60%) in the fish
from the three lakes respectively. 5, niger also showed u similar trend in all the three lakes, Inthis
fish the protein recorded a range of 19.10-19.51% (mean 19.30%), 19.20-19.37% (mean 19.28%)
and 19.87-20.97% (mean 10.42%), while lipid content fluctusted in a range of 2.73-1.65% (mean
3.19%), 2.80-3.26% (mean 3.03%) and 3.43-4.59% (mean 4.01%) for the fish from the Dal,
Anchar and Manashal lakes respectively, The carbohydrute content fluctuated inarange of 2.73-
3.26% (mean 2.99%), 2.07-2.59% (mean 2.33%) and 2.33-2.67% (mean 2,50%) in the fish from
the three lakes respectively.

A companison of the values of biochemical components of both the fish { Table 1) showed that all
the three biochemical components were highest in the populations inhabiting the Manasbal lake and
the least values were recorded for populations from the Anchar Lake,

The waler chemistry of the three lakes showed significant variations in the nutrient level from
each other, While the Dal and Anchar showed hypertrophic conditions, the Manasbal depicted
mesa-eutrophic condition (Table 2).  The thres water bodies show a trophic progression in the
order Anchar > Dal > Manashal. Eutrophication of these water bodics has greatly increased the
macrophytic growth in them, which in turn has led to addition of more dead organic matter and
decreased the oxygen level, Murty and Privamvada (1982), Vashist ef of (2000) and Vetukuru
(2003  have reported that stressed condition leads to depletion of proteins, lipids and carbohydrate
content in the fish as more energy is needed to perform physiological sctivities under stress, Proteins
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Table 1: Average percentage of hiochemical components of musele tissue of fishes in

three lakes of Kashmir
Dal Lake
Fish Protein Lipids Carbohydrates
Cyprinns carplo communis 19.24 330 28]
Schizothorax niger 1930 319 299
Anchar Lake
Cyprins carpio communis 19.12 273 2.36
Schizothorax niger 19.28 103 213
Manasbal Lake
Cyprinuy carple communis 2030 3.39 4.60
Schizatharax miger 20.43 401 2.50

Tuble 2: Physico-chemical features of the Dal, Manasbal and Anchar lakes of Kashmir

5. No.  Parnmeters Munashal Lhal Anchar
] pH B.5T B.20 814
0 Conductivity (pSiom) 220 200 A6K
(3 Dissolved oxygen (mg/l) 8 7 4

ik Free Carbon dioxide {mgy/1) 5 B 28
05 Total alkalinity (mg/) 174 258 iTh
6 Chlorides (mg'l) 27 3 42
o7 Calkeium (mg/T) 3 47 42
] Magnesium (mg/1) 10 r ] 15
" NO2 - N (ugh) 14 25 2%
10 NH4 =N (ug) 26 9 240
I NOJ - N (ug) 121 M 235
12 TP {ug) 78 140 240ty
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are second reserved energy source after carbohydrates and afier the exhaustion of carbohydrates,
energy requirements are met by breakdown of proteins in w amino acids. The same phenomenon
seems 1o be operating in the fish of the Anchar and the Dal Lake as both these systems are
relatively much more polluted than the Manashal. These inferences are also supported by Haggage
et ol (1999}, who reported negative effect of polluted waters on the meat quality of fish,
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