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Freshwater fish Wallago attu collected from Krishna River near Audumber.
The seasonal changes in the biochemical contents of the muscles were
analyzed. Protein level in the muscles is ranges between 13.1394 + 0.0286 to
19.03597 + 0.0862. There was a gradual increase in protein from November to
June (16.0948 + 0.0578 to 19.03597 + 0.0862), followed by slight decrease
from August to October (16.0090 + 0.04369). Maximum level of Protein was
found in June and lowest content found in the month of October. Glycogen
occurs in a very minute quantity in the fishes. In present fish it ranges between
0.11054 * 4.30614° to 0.67491 * 4.2777-3. Maximum level of glycogen was
observed in the month of February and lowest value is observed in the month
of October.. Ascorbic acid content in the fish shows two peak values in the
months of March to June i.e. Breeding Season (0.3838 +6.45495 to 0.44873
+9.7259%) and October to December i.e. Spent Season (0.30965 + 6.45495 to
0.42483 + 0.01205). The lowest values are observed in the months of January
to February (0.08602 + 9.25122-3 to 0.10134 * 7.3521%) and July to
September (0.1338 +5.615287 to 0.17057 + 5.61537%). Lipid content in the
muscles of present fish shows two peak values in the months of January
(0.64413 + 2.161°%) and September (0.71911 +3.342887%). Decreasing level of
lipid content is observed from the month of February to June (0.19613 +
2.829467 to 0.01858 + 2.82946°%) and October, November and December. The
lowest value was observed in the month of October (0.011978 + 2.16104°%)

INTRODUCTION

methionine, lysine and low in tryptophan compared

Fish provide a good source of readily
digested high quality animal protein, fat, mineral
and vitamins specially vitamin A, D and E. So,
fishes have significant role in nutrition, income,
employment and foreign exchange earning of the
country. Fish muscle contains all the nutrient
components that is required for human body
maintenance. Fish and fish products are the most
important sources of animal protein in the human
diet. It comprises of all the ten essential amino acids
in desirable quantity for human consumption. Fish
protein is very rich in such amino acid as
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to mammalian protein (Nowsad, 2007). Amino
acids are important because animals require them in
their diets for maintenance, growth, reproduction,
and lactation. The metabolism of amino acids by the
animal in their gastrointestinal tract can change the
composition of the dietary amino acids. Enrichment,
impoverishment, or changes of the proportional
quantities of the amino acids absorbed into the
circulation can occur (Williams 1995).

Fish have rich source of essential nutrients
required for supplementing both infant and adult
diets (Abdullahi et al., 2001).
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The consumption of fish and fish products is
recommended as a means of preventing
cardiovascular and other diseases and greatly
increased over recent decades in many European
countries (Cahu et al., 2004). Besides these fishes
are good source which possess immense
antimicrobial peptide in defending against dreadful
human pathogens (Ravichandran et al., 2011).
Reports from various sources (Anon, 2001 and
Conquer and Holub, 2002) noted that fish oils
significantly lower blood pressure, protect against
blood vessel constriction, thrombosis and heart
arrhythmia. Several biochemical composition and
nutritive values and seasonal variation in the
chemical composition of fish tissues associated with
reproductive cycle were reported by (AL-Badri et
al., 1991and Al-Mhanawi, 2001).

Proteins have multiple functions in the
body. First, proteins are necessary for the growth
and maintenance of tissues. This includes growth of
embryos and developing young animals, as well as
replacement of worn-out cells such as in the blood,
gastrointestinal tract, and skin (Williams, 1995).
Fish protein produces a good influence on the
assimilation of magnesium, phosphorous and iron.
The protein seems important roles in primitive
organisms for ionic balance and in moving up the
evolutionary scale (Thilsted and Roos, 1999).

Glycogen is a vital source of muscle energy
of live animal and it is utilized during muscular
action and stored up during rest. Glycogen in
different tissues shows remarkable difference. The
lipids are the most important biochemical
compounds of fish (Akpinar, 1986 a). Fish store the
lipids in various organs; particularly in muscles and
liver. On the contrary, the mammals store in adipose
tissue. Generally, fish lipids are known to contain n-
3 series unsaturated fatty acids which reduce the
level of serum triglyceride and cholesterol. As a
result of this sudden heart attacks ratio and the risk
of thrombosis, which is mainly the reason for heart
attacks are reduced. Some researchers reported that
the n-3 fatty acids facilitate some cancer treatments
such as breast tumors (El-Sayed et al., 1984; Konar
et al., 1999). In addition to the clear benefits of fish
lipids in treatments, it is observed that due to lack of
these essential fatty acids causes some symptoms to
appear, such as slow growth, deformation of tail fin,
faded and fatty liver, skin depigmentation and being
shocked in case of stress (Ackman and Eaton,
1976).

The biochemical composition of the whole
body indicates quality of the fish. Therefore,
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biochemical composition of a species helps to
assess its nutritional and edible value in terms of
energy units compared to other species. The
seasonal changes occur in the biochemical contents
of fresh water fishes this indicates that biochemical
constituents in any organism vary with the variation
of environmental changes. Similarly, variation of
biochemical composition of fish flesh may also
occur within same species which depends upon the
fishing ground, fishing season, age, sex and
reproductive status of the individual. The spawning
cycle and food supply are the main factors
responsible for this variation (Love, 1980).

A number of workers have studied the
depletive effects of maturation and spawning in the
chemical composition of fish (Pandey et al., 1976
and Kiran and Puttaiah, 2005). Number of workers
studied on biochemical and histopathological
changes under toxicity stress (Ganeshwade, 20123,
b and Ghanbahadur et al., 2015). Some workers
have studies seasonal variation in the biochemical
composition of freshwater fishes (Jan et al., 2012;
Venkatesan et al., 2013, Jaya and Shettu,2015 and
Ganeshwade, 2020). Wallago attu, is a
commercially important fish having high protein
contents and taste. Therefore, the present work is an
attempt to investigate the seasonal variations in the
biochemical components of muscles of Wallago
attu,

MATERIALS AND METHODS

The freshwater fish Wallago attu (BI) were
collected monthly from Krishna River during
January 2013to Dec 2014 and were obtained from
fisherman. They were brought in to the laboratory
and then scarified for furthers studies. The muscle
was removed from the dorsal of the body without
scales, skin and pieces of bones. The tissue was
processed for Protein, Glycogen, Ascorbic Acid and
Lipid estimations. The protein was estimated as
method described by Lowry et al., 1951. Glycogen
was estimated by Anthrone Reagent Method (De
Zawaan and Zandee, 1972), the total Lipids was
estimated by Vanillin Reagent Method (Barnes and
Black stock, 1973) and Ascorbic Acid by Roe J. H.
((1958).

RESULTS AND DISCUSSION

Seasonal biochemical changes in the
muscles of Wallago attu are given in the Table No.1
and Graph No. 1-4. Protein level in the muscles is
ranges between 13.1394 + 0.0286 to 19.03597 +
0.0862.
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There was a gradual increase in protein from the
month November to June (16.0948 + 0.0578 to
19.03597 + 0.0862), followed by slight decrease
from August to October (16.0090 * 0.04369).
Maximum level of Protein was found in the month
of June and lowest content found in the month of
October.

Glycogen occurs in a very minute quantity
in the fishes. In present fish it ranges between
0.11054 + 4.306143 to 0.67491 =+ 4.27773.
Maximum level of glycogen was observed in the
month of February and lowest value is observed in
the month of October. During breeding season, it
goes on decreasing. It indicates that the glycogen
content from the muscles is utilized for the process
of spermatogenesis and oogenesis. After breeding
season also fish suffers from heavy loss of energy
and this will be getting from reserve food material
i.e., Glycogen which is stored in liver and muscles.
Again, from the month of October onwards its level
is increases due to increased rate of feeding or due
to availability of food in the surrounding habitat.

Ascorbic acid content in the fish shows two
peak values in the months of March to June i.e.,
Breeding Season (0.3838 +6.45495% to 0.44873
+9.7259%) and October to December i.e., Spent
Season (0.30965 * 6.454957 to 0.42483 + 0.01205).
The lowest values are observed in the months of
January to February (0.08602 * 9.25122-3 to
0.10134 + 7.35217) and July to September (0.1338
+5.61528%1t0 0.17057 + 5.61537).

Lipid content in the muscles of present fish
shows two peak values in the months of January
(0.64413 + 2.161% and September (0.71911
+3.342887). Decreasing level of lipid content is
observed from the month of February to June
(0.19613 + 2.829467 to 0.01858 + 2.829467) and
October, November and December. The lowest
value was observed in the month of October
(0.011978 + 2.1610473)

Jan et al., (2012) studied seasonal variation
in the protein content of the muscles of
Schizothorax esocinus and observed highest protein
content was observed in summer season and lowest
in winter season. During spawning, muscle protein
started declining gradually due to its transfer in to
ovaries to meet energy requirement of fish. Jyotsna
et al., (1995) also reported that protein content
during spawning season changes due to change in
the endocrine system that monitors supply of
nutrients to gonads from all parts of body including
liver and muscles. Proteins get accumulated in
gonads when fish matures and at the time of
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spawning the gonadal elements get released either
as eggs or milt carrying the protein along with them
and protein declines. During the post spawning
period, especially with the commencement of the
recovery period normal life is resumed and this is
marked with an increase in protein content (Jan et
al., 2012). During autumn season the protein
content declines as protein for germ building is
mobilized from muscle as reported by Sivakami et
al., (1986). In this period gonadal development
starts so the food that fish eats utilizes for making
gonads.

The highest value of muscle protein is
observed in summer season as gonads of fish are in
the recovery stage and without any gonadal
elements; the food that is consumed by the fish is
used in the building up of the muscle. These
observations confirm the earlier findings of Bruce
(1924). Similar observations observed in the
freshwater fish Wallago attu, during present
investigation. Ashashree et al., (2013) studied
seasonal changes in protein muscles in Mystus
cavasius and observed protein levels of muscle
ranged from 0.42+0.01 to 5.27+£0.04, being
maximum in December and minimum in July.
Langer et al., (2013) reported low protein level
during winter (Dec- Jan) and Monsoon (July-
August) and increase in the protein content during
spring (Feb-April) and post-monsoon (August-
October) in the muscles of Paratelphusa
masoniana. Venkatesan et al., (2013) reported
protein level in the muscles of female decreased
from stage II-VI as the maturation of ovaries
advanced and in male protein content decreased
from the stage I-V, indicating utilization of protein
for the development of testis. Similar observations
made by Love and Robertson (1967) and lles
(1974). They reported that protein synthesized and
accumulated in the somatic tissues during pre-
maturation period would be utilized for gamete
formation in addition to the growth of fish.

Normen (1962) reported that the stage of
gonads may play a great role in the biochemical
composition of a fish. Hence, the observation made
here is in agreement with Kiran & Puttaiah (2005)
and Shendge et al., (2012). The proteins in the flesh
of fish are important for the tissue building activity
of those who consume them. Protein cycle does not
show any relationship with intensity of feeding.
Low value of protein content in winter or post-
monsoon season may be a consequence of greater
utilization of protein for energy requirements in the
season.
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Glycogen content in the muscles of
Wallago attu, shows steady decrease from the
month Jan to October. Highest level was observed
in the month of Jan and Feb and lowest level was
observed in the month of October. Glycogen is a
vital source of muscle energy of live animal and it is
utilized during muscular action and stored up during
rest (Pawar and Sonawane, 2014). Glycogen level
drastically decreased from the month of Jan to
October in the fish Wallago attu. During post-
spawning its level decreases due to its utilization for
to meet energy demand. During the present work it
is observed that in the summer its level is more and
it goes on decreasing in advancement of maturity.
In post-spawning season its level is very low
because it is utilized as a source of energy.
Venkatesan et al., (2013) reported muscle
carbohydrate content in the female showed a
general decline from the stage I-VI with the
advancement of maturation. However, it decreased
only slightly in male indicating utilization of
carbohydrate to a lesser extent with the
advancement of maturation. Pawar and Sonawane
(2014) observed low level of muscle glycogen in
the month of November and December in Garra
mullya.

Somvanshi (1987) reported percentage of fat in
muscles of Garra mullya. She observed maximum
fat percentage in July in females and November in
males. This indicates high values were observed
during pre-spawning and spawning months and low
during the post-spawning months. Langer et al.,
(2013) studied on seasonal fluctuations in the
proximate body composition of Paratelphusa
masoniana. They observed two peaks in the muscle
lipid content in the months of March (5.49 £ 0.381)
and September (5.85 % 0.46) and stated high lipid
content was observed in spring and post-monsoon
and this could be due to active feeding and optimum
availability of food as an algal blooms and
planktons. Similar result was observed in the
Wallago attu. There was also decline in the lipid
content during spawning period and this is possibly
due to mobilization of lipid as an energy source to
meet the high energy demands during the act of
ovulation and spawning on one hand and due to low
feeding intensity and low availability of food items
on the other. Reduction in the amount of lipid
content in the muscles for the development and
maturation of gonads has been well discussed by
Langer et al., (2008) and Samyal et al., (2011).

The fish generally store lipids in their own
liver and muscle tissues, but during the process of
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storage which tissues are important varies according
to the fish species. It was reported that active fish
stored their lipids in muscle tissues; but the fish
inactive living at the bottom of water store their
lipids in liver (Castell et al., 1972). Wallago attu
shows peak values of lipid in the month of January
and August-September. According to the results, the
amount of total lipid and fatty acid in muscle and
liver has reached its maximum level in autumn; it
has reached its minimum in spring. The decrease of
lipid amount in this period with the increase of
reproduction function, confirmed the opinion that
the storing lipids have been consumed (Akpinar,
1987b) and nutrition period has been in summer and
autumn. Ashashree et al., (2014) reported muscle
lipid reaches maximum in December (0.83 + 0.09),
January (1.05 = 0.09) and minimum during July
(0.35 + 0.23). Similar results have been reported by
Jorgensen, et al., (1997) in different fishes.

Ascorbic acid content in Wallago attu shows
two peak values in the months of March-June and
October-December. The ascorbic acid plays an
important role in detoxification of the foreign
bodies or toxicants in metabolic process. The main
site to synthesize the ascorbic acid is the liver.
Ascorbic acid content in the muscles is less as
compared to other tissues (Giroud et al., 1938). It
plays a role directly related to homeostatic
mechanism and is essential for wound healing and
regeneration (Padhi & Patnaik, 1978). Ascorbic acid
act as an essential factor for normal growth in
rainbow trout Salmo gairdneri (Tucker and Halver,
1986). In terrestrial animals the dietary ascorbic
acid has role in the host defense system. Though the
complete prevention of viral infection is not
possible, high doses of ascorbic acid reduces
potency of the viral diseases (Murata, 1975). During
present investigation ascorbic acid in Wallago attu
shows decreased level of content in pre-spawning
and post-spawning period. During breeding season
ascorbic acid content is reduces due to its utilization
for the process of maturation of gonads. Some
authors have observed that AA concentrated in
female gonads is transferred to the oocyte during
maturation and then quickly consumed during the
first days of embryonic growth (Blom and
Dabrowski 1995).

Ascorbic acid is a key antioxidant molecule
having low molecular weight and an essential to
fish and crustacean micronutrients (Brown and
Lavens, 2001). This antioxidant is highly consumed
from the tissues during oocyte maturation (Blom
and Dabrowski, 1995). High concentrations of AA
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Table No. 1: Seasonal variation in the biochemical components of the Muscles of Wallago attu ( Bl) [

Marathi Name — Valshivda, Pangat, ]

iochemical Protein Glycogen Ascorbic Acid Lipid
mpo.
Months
January 2013 17.17927718 0.364347194 0.086019827 0.644126725
+0.01011 +1.711085679° +9.251217306°° +2.161035978°
February 2013 17.80135205 0.67490926 0.101336749 0.196128783
+0.028601145 +4.27771485° +7.352122001°° +2.829460982°
March 2013 17.84902063 0.376324794 0.383780772 0.149914258
+0.801002259 +4.527107598° +6.454951239°° +6.89586364°
April 2013 18.83814353 0.307596183 0.397259663 0.108179713
+0.054141019 +4.390305132°° +7.352122033 +4.322072636°°
May 2013 18.85959438 0.276796639 0.411963907 0.044988424
+0.028601127 +4.306138107°° +7.352122007° +3.18968645°
June 2013 19.03596811 0.22660479 0.448724518 0.018580124
+0.086199756 +3.422171518° +9.725943229°° +2.8294605°3
July 2013 18.11596464 0.209208752 0.133808621 0.321803995
+\0.028601148 | +5.156967321°° +5.6152759343 +2.484184796°°
August 2013 16.0090137 0.168142693 0.117879024 0.520573608
+0.043688968 +3.857856579° +7.352122001°° +3.189686011°°
September 2013 13.34434044 0.127361816 0.170569231 0.719107433
+0.103452884 +4.277714497°° +5.615275933 +3.342877129°°
October 2013 13.13936557 0.110536139 0.309646874 0.01197805
+0.028601145 +4.306138206°° +6.45495122°3 +2.161036317"°
November 2013 16.09481713 0.219475266 0.369689205 0.017636971
+0.057795067 +5.013023928° +0.01023372 +2.484184761°
December 2013 18.29710522 0.358073213 0.424830121 0.176322558
+0.059538017 +5.2274535723 +0.012052772 +3.241554646°3
Jan 2014 17.64881262 0.264248677 0.126456499 0.127750149
+0.05022196 +5.342863783° +6.4549551216°° +3.56032675°

The values are expressed in mg/100mg dry weight (Mean £ S.D.)

in fish ovaries have been reported by many authors
(Sandnes, 1988). Ovary levels of AA vary during
the reproductive cycle in the crucian carp, Carmius
carassius (Seymour, 1981 a), in cod, Gadus morhua
(Sandnes and Braekkan, 1981) and in sea trout,
Salmo trutta (Sandnes, 1984). The overall high
levels and seasonal variations of AA in ovaries have
been suggested to reflect a requirement for AA in
hydroxylation reactions in steroidogenesis in the
ovarian follicle cells (Hilton et al., 1979). Due to
this during preparatory and post-spawning season
its level is more in muscles while during breeding
season they are transferred for maturation of
gonads. According to Nandurkar (2013) ascorbic
acid has a central position in curing the impaired
condition occurred by the pathogenic attack and
resists against the diseases in organisms. Different
pollutants stress also has its impact on the
concentration of ascorbic acid (Ali et al., 1983 and
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Bhusari 1987). Ascorbic acid content increases
during stress (Rao and Chinoy, 1986) and after
metal intoxication indicating its role in
detoxification process.
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