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The aim of the present investigation undertaken is 
to find out the quantities of total lipids, neutral lipids 
and phospholipids, as well as individual components of 
neutral lipids and phospholipids. Is there any alterations 
in the individual components of neutral and phospholipids, 
corelate with breeding cycle of R.daniconius and c.fulungee.'
The breeding cycle of higher vertebrates have been studied 
extensively, but lower vertebrates like fishes have ^een^"——— 
received less attention. There is scanty literature on bio­
chemical and histo-chemical studies on Maharashtrian fishes.
Few workers, who have made their contribution in reporting the 
gonadal changes of tropical fishes are Ghos and Kar (1952) and 
Nayyar and sundararaj (1970) on the common Indian catfish, 
Heteropneustes-fossllis, Nair (1959); on the Indian shad Hilsa-

9

ilisha, Sathyanesan (1961) on Barbus-stigma, Rai (1965) Barbus- 
tar, Moser (1967) on Sebastodes-peucispinis, Chan and philips 
(1967) on the synbrarfchid eel. Monopterus-albus, Hyder (1970) 
on Tjlapia-leucosticta; Latif and Saady (1973) on the Nile Bolti, 
Tllapia-nilotica and Pawar (1978) on Tllapia-mossambica.

Rasbora and Cirrhina are the important fishes found in 
the Southern part of Maharashtra State, they were studied mainly 
from the point of view of morphology, distribution, their resis­
tance against the pollutants and toxic substances (Nikam, 1986). 
Going through the available literature it was found that informa­
tion on the seasonal variation in the gonadal lipids of the above 
two fishes was practically lacking.



1. TESTIS (R.daniconius) %

1.1 Biochemical observations s

The changes existing in total lipids, total neutral 
lipids and total phospholipids in the testes of R.daniconius 
during the seasonal breeding cycle are shown in Graph No.l.
The cyclide changes in the TLC separations of various neutral 
lipid and phospholipid components are illustrated in the Plate 
No.l, Fig. A and B respectively. The quantitative changes with 
statistical variations in total lipids, total neutral lipids 
and various individual components of neutral lipids from testis 
of R.daniconius are tabulated in Table No.l. The similar infor- 
mation for total phospholipids and their individual components 
from testis of R.daniconius are tabulated in Table No.2.

A) The alterations in testicular total lipids :

The amount of testicular total lipids expressed in mg/g 
wet weight of the testes, shows interesting alterations during 
the reproductive cycle of the species. It was observed that, 
during pre-breeding period, when testes were engaged in sperma­
togenesis, initially TL showed a rising trend, but from mid-pre 
breeding period onwards they exhibited decreasing pattern.
Thus, the total lipid^ value at the beginning in the month of 

March was 107j2+ 7.5 mg/g, which was further increased to 130.6 
+ 9.00 mg/g in April, ^hen there was a little decrease^ in 
lipid values in the month of May (128.5 + 9.22 mg/g). During



the active breeding period from June to august the TL value 
exhibit gradual decrease* The TL value in the month of June 
was 115.2 + 8.30 mg/g, which was further decreased to 101.9 
+ 7.6 mg/g in the month of July. The TL exhibits further 
decrease in the month of August (80.25 + 6.52 mg/g).

During the post-breeding period TL values exhibit 
rising pattern from September to November. The TL values in 
the month of September was 62.85 + 6.19 mg/g. This value was 
further enhanced to 71.57 + 6.58 mg/g ip October, which was 
still further increased to 142.1 + 10.21 mg/g in November.
During the sexual quiescencet period TL values showed decrea­
sing trend from December to February. The TL value was 140.2 
+ 9.5 mg/g in month of December, which was further decreased 
to 112.0 + 8,62 mg/g during January, such value was further 
decreased to 106.9 +7.14 mg/g in the month of February.

9

Thus, the significant feature of the alterations in
the total testicular lipids was a gradual increase during
pre-breeding period followed by steady decrease during the
active breeding period upto mid-post-breeding period and then
a sharp rising in the lipid values at late post-breeding period
in November and then the lipids exhibited gradual decrease"

1/throggh out the sexual*quiescent period.

B) Seasonal alterations in the testicular neutral lipids ; 
a) Total neutral lipids s

The alterations observed in the testicular total neutral 
lipids-during the seasonal breeding cycle formed a parallel
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pattern to those exhibited by the total lipids described above.
Just like the total lipids, the total neutral lipids exhibited
rising trend during pre-breeding but from mid-pre-breeding
period onwards they exhibited decreasing pattern. Thus the total
neutral lipids which ranged at 106.2 + 7.42 mg/g in March enhanced
to 126.9 + 8.82 mg/g in April. Then there was decrease in theJtotal neutral lipid^ values in the month of May (124.) + 7.72 mg/g) 
During the active breeding period from June to August the total 
neutral lipid value showed gradual decrease. The total neutral 
lipid values in the month of June was 110.1 + 6.18 mg/g which 
was further decreased in months of July and August 95.48 + 6.1 
and 76.50 + 5.82 mg/g respectively. In the month of September 
when the breeding activities were over, the values showed rising 
pattern. The values of total neutral lipids in/.month of September 
was 60.80 + 5.12 mg/g. This value was further increased to 69.98 
+ 6.53 mg/g in October, which was still further increased and 
reaching the peak value in the month of November (140.6 4- 9.18 
mg/g). in the quiescent period the NL showed a decreasing trend, 
the values in December, January and February were 138.5 + 8.3 mg/g, 
111.0 + 7.6 mg/g, and 103.8 + 6.7 mg/g respectively.

II

b) Individual components of neutral lipids :

The thin layer chromatographic separation of testicular 
neutral lipids during the seasonal breeding cycle, indicated 
that the testicular neutral lipids contained MG, DG, TG, CKO, 
CE and FFA. When the values for the individual components of
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the testicular lipids are critically studied from the Table 
No.l, for the month of November when these components are 
present in maximum concentration, it can be seen that at a 
comparative level, quantitatively TG occurred in maximum 
concentration, DG, MG and CHO coming next in concentration 
in that order, whereas, the CE and FFA were present in least 
concentration.

At a general level, it can be seen that the alterations 
occuring in various neutral lipid components nan parallel, to tho­
se described above for the total neutral lipids, with some minor 
differences. Talcing the TG it could be seen that the maximum 
concentration of TG was observed at the late post-breeding period 
in the month of November when the values were 125.5 +6.26 mg/g, 
and the level of this neutral lipid component exhibited a gradual 
decrease during the sexual quiescent period, thus the TG values 
during these months, December, January and February were, 123.3 
+6.2 mg/g, 105.5 +6.1 mg/g and 95.60 + 6.02 mg/g, respectively. 
During the pre-breeding period of gametogenesis the values of 
TG were increased upto the mid-pre-breeding period, thus the 
values of TG 95.03 + 7.21 mg/g during March, further increased 
112.6 + 7.12 mg/g in April. But from the late pre-breeding TG 
level again showed depletion gradually which is also continued 
in active breeding period, thus the TG value 109.44 + 7.67 mg/g 
in May, while the values in June, July and August were 96.12 + 
6.20 mg/g, 81.36 + 5.24 mg/g and 61.95 + 4.23 mg/g respectively.



As the post-breeding period initiates the TG level exhibitd a 
very gradual increase., Thus they increased to 51.81 + 3.02 
mg/g in September and 57.25 + 4.94 mg/g in October. Thus# it 
appears that the TG got accumulated mostly in the lat'e-post 
breeding and quiescent periods and metabolised during the 
period of gametogenesis, The MG# DG and PPA also exhibited 
similar alterations with some minor differences.

Considering another component of the neutral lipids 
CHO, it showed gradual increase in the values from pre-breeding 
to active breeding period; thus the CHO values 0.559 + 0.04 mg/g 
in March, 0.747 + 0.07 mg/g in April and 0.Q57 + 0.06 mg/g in 
May. ^his increase in CHO level was also continued during the 
active breeding period, thus the CHO value 1.115 + 0.421 mg/g 
in June, 1.846 + 0,523 mg/g in the month of July, this value 
was further enhanced to 1.942 + 0.438 mg/g in August. During 
the post-breeding and sexual quiescent period CHO level was 
decreased. CE showed similar alterations with CHO.

C) Seasonal alterations in testicular phospholipids s 

a) Total phospholipids ;

The total phospholipids during the seasonal breeding 
cycle exhibited alterations which were different from those 
in the neutral lipids. After a critical evaluation of stati- ' 
stical data prepared for total phospholipids showed that there 
is a gradual rise during the pre-breeding period, reaches at 
the high point during the mid-active breeding period. Thus the
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total phospholipid ranged at 1.101 + 0.05 mg/g at the initiation 
of the preperatory period in March and further increased to 3.622 
+ 0.15, mg/g in April. The month of May witnessed still further 
increase, when the total phospholipid values were enhanced to 
4.461 + 0.22 mg/g in May. During the breeding season proper, the 
testes exhibited a gradual increase in the quantity of phospho­
lipids. Thus during June and July the values increased to 5.131 
+ 0.30 mg/g and 6.502 + 0.42 mg/g respectively. During August 
the total phospholipid values started decrease and in this month 
they depleted to 3.750 + 0.19 mg/g, this decrease was further 
evident during the post-breeding period, thus the total phospho­
lipid values in September, October and November were, 1.969 +0.06 
mg/g, 1.689 + 0.07 mg/g and 1.501 + 0.05 mg/g respectively, in 
the quiescent period (December, January and February) the total 
phospholipids exhibited insignificant alterations, thus the values 
of total phospholipid were 1.500 + 0.08 mg/g, 1.520 + 0.04 mg/g 
and 3.15 + 0.16 mg/g respectively.

b) Individual components of phospholipids s

The thin layer chromatographic separation of the testi­
cular phospholipids, during the seasonal breeding cycle-indicated 
th§ presence of LPC, SPG, PC, PI, PS, PE and PA, when the values 
of the individual components of the phospholipids are critically 
analysed from Table No.2, it could be seen that PC and PE formed 
the major components of the phospholipids, PI, PS,and LPC were 
present in moderate quantities and SPG and PA occurred in least 
concentration.
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The quantification studies on the individual components 
of phospholipids indicate that their alterations run parallel 
to those described for the total phospholipids. Taking PC 
which was the major phospholipids component, its value was 15.84 
+ 1.06 Mg-p/g during early preperatory period ip March. The incre­
ase in PC values was evident during late pre-breeding period in 
the months of April and May. thus the values were 79.40 + 4.54 
ug-p/g, and 85.90 + 4*82 bg-p/g respectively. This increase in 
PC value was further evident during the early active breeding 
period, thus in the month of June PC value rose to 95.67 + 4.92 
jig-p/g. reaching maximum yalue of ,160.6 + 8.3 pg-p/g in July,

< i

The PC value during the late-active breeding period was depleted 
in August to 90.80 + 4.72 yxg/g this decrease in PC values conti­
nued during the post-breeding period. Thus during September, 
October and November the values were, 31.80 + 1.72 jug-p/g, 28.97 
Jig-P/g# and 16.44 + 1.2 pg/p respectively. During the sexual 
quiescent period PC level showed slightly increasing pattern, thus 
the values in the months of December and January were 30 + 1.83 
,pg-p/g and 40.82 + 2*85 pg-p/g respectively. The PC value showed 
still further increase in February when it was 73.93 +£31 jag-p/g.

With minor differences PE and rest of the phospholipid 
components exhibited similar alterations. Thus the phospholipid 
components exhibited steady increase during the preperatory period, 
which were further enhanced in mid-active breeding period, during 
late-breeding period onwards their quantities exhibited gradual 
decrease which were continued during post-breeding period.



Li
pi

ds
 in 

m
g/

g w
et

 we
ig

ht
 of 

tis
su

e

GRAPH No. 1



TLC PLATE NO-1
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During the quiescent period from December to February they 
showed insignificant rise.

2. TESTIS (C.fulungee) s 

2.1 Biochemical observations s

The changes existing in total lipids, total neutral 
lipids and total phospholipids in the testes of C.fulnngee 
during the seasonal breeding cycle are shown in Graph No.2.
The TLC separations of various neutral lipid and phospholipid 
components during seasonal breeding cycle are illustrated in . 
plate No.2, Fig. A .and B respectively. The quantitative changes 
with statistical variations in total lipids, total neutral lipids 
and its individual components from testis of C.fulungee, are 
tabulated in Table No.3, similar information for total phos­
pholipids and their individual components from testis of C. 
fulungee are tabulated in Table No.4

A) ihe alterations in testicular total lipids s

The amount of testicular total lipids expressed in mg/g 
wet weight of the testes, shows interesting alterations during 
the reproductive cycle of the species. It i-ras observed that 
during pre-breeding period, when testes were engaged in spermato­
genesis, initially total lipids showed a rising pattern, but from 
mid-pre-breeding period onwards they exhibited decreasing pattern. 
Thus the total lipids value at the beginning in the month of March 
was 62.10 + 5.26 mg/g, which was further increased to 136.3 + 12.7 
mg/g in April. Then thfftre was a little increase in lipid values
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in the month of May (137*5+ 10.9 mg/g). Daring the active 
breeding period from June to August the total lipid values 
exhibited gradual decreases. The total lipids value in the 
month of June was 129.4 + mg/g, which was further decreased 
to 125.3 + mg/g in the month of July. The total lipids 
exhibited further decrease in the month of August (82.51 +
6.82 mg/g).

/

During the post-breeding period total lipid values 
exhibit rising pattern from September to November. The total 
lipid values in the month of September was 44.05 +4.3 mg/g.
This value was further enhanced to 50.27 + 4.35 mg/g in October, 
which was still further increased to 54.51 + 4.6 mg/g in November. 
Unlike the testis of R.daniconius, the c.fulungee testis showed 
further increasing trend in the total lipid values during sexual
quiescent period. Thus the total lipidI value was 54.95 + 5.1

, /mg/g in month of December, which was further increase to 56.33
+ 5.82 mg/g during January, such value was further increased to
61.48 + 6.25 mg/g in the month of February.

Thus the significant feature of the alterations in the 
total testicular lipids was a gradual increase during pre-bree­
ding period followed by steady decrease during the active bree-

fding periods and once again an gradual increasing trend during1
the post-breeding and sexual quiescent period.



B) Seasonal alterations in the testicular neutral lipids :

a) Total neutral lipids

The alterations observed in the testicular total neutral
lipids during the seasonal breeding cycle formed a parallel patt­
ern to those exhibited by the total lipids described above. Just 
like the total lipids, the total neutral lipids exhibited rising 
trend during pre-breeding period. Thus the total neutral lipids 
which ranged at 60.88 + 4.72 mg/g in March enhanced to 132.0 
+ 7.8 mg/g in April, which was still further increased 133.0 +7.1 
mg/g in the month of May. During the active breeding period from 
June to August the total neutral lipid value showed gradual de­
crease. The total neutral lipid values in the month of June was 
124*6+ 9.6 mg/g, which was further decreased in July and August 
(119.6 + 7.9 mg/g and 78.25 + 6.13 mg/g respectively). During
the post-breeding period when
the total neutral lipid values showed decreasing pattern which 
was further continued during the sexual quiescent period. Thus
the values’of total neutral lipids in/month of September was 
40.65 + 3.62 mg/g. This value was further Increased to 47,09 
+3.8 mg/g in October, which was still further increased to 
52.07 + 3.94 mg/g in the month of November. luring the period 
of sexual quiescence total neutral lipid values showed further 
increase at 52.55 + 4.8 mg/g, and 54.96 + 5.21 mg/g in the months 
of December and January respectively. This was further increased 
at 59.54 + 5.6 mg/g in the month of February.
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b) individual'components of neutral lipids s

The thin layer chromatographic separation of testicular 
neutral lipids during the seasonal breeding cycle, indicated 
that, the testicular neutral lipids contained MG, DG, CHO, CE 
and ffa. when the values for the individual components of the 
testicular lipids were critically studied from ,^h^ Table Wo,3 
for the month of May when these components were present in 
maximum concentration, it could be seen that at. a comparative 
level, quantitatively TG occurred in maximum concentration,

* ' i

DG, MG and CHO coming next in concentration in that order, whereas
• \ f
the CE and FFA were present in least concentration.

At a general level, it could be seen that the alterations 
occuring in various neutral lipid components run parallel to those 
described above for the total neutral lipids, with some minor diff­
erences, Taking the TG it could be seen that the maximum concentra­
tion of TG was observed sat the late pre-breeding period in the 
month of May, when the values were 105.9 + 7.8 mg/g and the level 
of TG exhibited gradual decrease during the active-breeding period, 
thus the TG values during June, July and August were 98.37 + 6.4 
mg/g, 95.26 + 6.2 mg/g and 62.62 + 4.16 mg/g respectively. As the 
post-breeding period initiates the TG level exhibited a gradual 
decrease. Thus it decreased to 30.64 + 3.62 mg/g, 32.65 * 3.6 
mg/g and 36.75 + 3.26 .during the months of September, October and 
November respectively. This gradual increase was further continued 
during the sexual quiescent period, thus the TG values during the 
months of December, January and February were 38.05 + 3.78 mg/g.
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39.10 + 3.92 mg/g and 42.20 + 3.32 mg/g# respectively. During 
the pre-breeding period of gametogenesis the values of TG 
were further increased to 51.81 + 3.13 rng/g in March and 
103.2 + 7.3 mg/g in the month of April, thus it appears that 
the TG got accumulated in the post-breeding sexual quiescent 
and pre-breeding period and metabolised during the period of 
gametogenesis. The MG# DG and FFA also exhibited similar 
alterations with some minor differences.

Considering another component of the neutral lipids 
CHO, it showed gradual increase in the values during early 
pre-breeding period# thus the CHO values 0.609 + 0.03 mg/g 
in March and 1.713 + 0.06 mg/g in April, while CHO value 
during the late pre-breeding period showed depletion at 0.389 
+ 0o02 mg/g in the month of May. During the active breeding 
period CHO level showed gradual increase# thus the CHO value 
increased to 0.637 + 0.05 mg/g in the month of June which was 
still further increased to 0.937 + 0.08 mg/g in July, this 
value was further enhanced to 1.121 + 0.08 mg/g in August. 
During the post-breeding period and sexual quiescent period 
the CHO level was decreased gradually. CE showed similar 
alterations with CHO.

C) Seasonal alterations in testicular phospholipids s 

a) Total phospholipids s

The total phospholipids during the seasonal breeding 
cycle exhibited alterations which were different from those in
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the neutral lipids. After a critical evaluation of stat: *ical
data prepared for total phospholipids showed that there was a 
gradual increase during the pre-breeding period, reaches at the 
peak point during the mid-active breeding period. Thus the total 
phospholipids ranged at 1.220 + 0.06 mg/g at the initiation of 
the preparatory period in March and further increased to 4.302 
+ 0.23 mg/g in April. The month of May witnessed still further 
increase, when the total phpspholipid values were enhanced to 
4.423 + 0.25 mg/g. During the active breeding season, the 
testes exhibited a gradual increase in the quantity of phospho­
lipids. Thus during June and July the values increased to 4.716 
+ 0.30 mg/g and 5.757 + 0.43 mg/g respectively. During, the

' ’ t /,

month of August the total phospholipid values showed decrease 
and in this month PL depleted to 4.251+ 0.30 mg/g, this decrease 
was further evident during the post-breeding period, thus the 
total phospholipid values in September, October and November 
were, 3.408 + 0.22 mg/g, 3.182 + 0.21 mg/g and 2.438 + 0.18 mg/g
respectively. This gradual decrease in the total phospholipid 
level was still further evident during the sexual quiescent 
period, when the values were depleted to 2.40 + 0.17 mg/g in 
December, 1.372 + 0.12 mg/g in January and 1.944 + 0.16 mg/g 
in the month of February.

b) Individual components of phospholipids s

The thin layer chromatographic separation of the testi­
cular phospholipids, during the seasonal breeding cycle indicated 
the presence of LPC, SPG, PC, PI, PS, PE and pa, when the values
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of the individual components of the phospholipids are critically
could be seen that PC and PE

formed the major components of the phospholipids. PI, PS and 
SPG were present in moderate quantities and LPC and PA, occurred 
in least concentration.

The quantification studies on the individual components
of phospholipids indicate that their alterations run parallel
to those described for the total phospholipids. Taking FC

/which was the major phospholipicl/s component, its value, was 19.43 
+ 1.22 pg-p/g during early preparatory period in March. The rise 
in the PC values was evident during late pre-breeding period in 
the month of April and May, thus the values were 75.23 + 4.26 ug~ 
p/g and 89.94 + 4.-73 pgrP/9 respectively. This increase in PC 
value was^further-evident during the early active breeding period, 
thus in the month of June PC value rose to 95.25 + 5.62 jxg-p/g 
reaching maximum value of 100.4 +7.2 pg-p/g in July. The PC 
value- during the late-active breeding period was depleted in 
August to 90.18 + 6.3 pg-p/g this decrease in the PC values 
continued during the post-breeding period, thus during September 
and October the values were f81V69' 6+- 4.32 pg-p/g and 62.87 + 3.92 
pg-p/g, respectively, this decrease was further evident during 
the month of November (45.5S +3.20 pg-p/g). The PC value showed 
still further decrease during the sexual quiescent period, thus 
the PC values were decreased to 31.65 + 3.12 pg-p/g in December, 
24.62 + 1.85 pg-p/g in January and 20.40 +1.26 pg-p/g in the 
month of February.
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Considering another component of phospholipids PE
which occurred next to the PE in its concentration and 
showed similar alterations with PE. It showed gradual 
increase during the pre-breeding period, thus the PE values 
24.32 + 0.12 pg-p/g in March, 45.37 + 3.22 Jtg-p/g in April 
and 40.52 + 3.12 jug-p/g in May. This increase in PE value 
was further evident during the early active-breeding period, 
thus in the month of June PE value rose 45.00 + 3.20 ug-p/g, 
reaching to 50.70 + 3.68 pg-p/g in July. The PE value during 
the late-active breeding period was depleted in August to 40,12 
+3.12 .ug-p/g this decrease in PE values continued during the 
post-breeding period, thus during September, October and Novem­
ber the values were, 38.06 + 3.10 pg-p/g 35.44 + 3.10 ]ig-p/g, 
and 25.35 + 1.38 jig-p/g respectively. This decrease in PE 
value was still further evident during the sexual quiescent 
period. Thus the PE value ranged at 25.31 + 1.38 jug-p/g in 
month of December, decreased to 18.17 + 1.32 jug-p/g in February. 
With minor differences, the rest of the phospholipid components 
exhibited similar alterations. Thus the phospholipid components 
exhibited steady increase during the preperatory period which

iwas further enhanced in mid active breeding period. During late 
active breeding, post-breeding and sexual quiescent period the 
component values showed gradual decrease.

3. OVARY (R.daniconius) :
3.1 Biochemical observations :

The alterations occurring in the total lipids, total
neutral lipids and total phospholipids in the ovaries of



R.danlconius during the seasonal breeding cycle are shown in 
Graph No.3. The seasonal alterations in the TLC separations 
of ^various neutral lipid and phospholipid components in the 
ovaries are illustrated in TLC Plate No.3, Fig,a and B.

The quantitative alterations with statistical varia­
tions in total lipids, total neutral lipids and various 
individual components of neutral lipids are tabulated in 
Table No.5, whereas Table No.6 gives similar Information for 
total phospholipids and their individual components.

A) Seasonal alterations in the ovarian total lipids s

The quantities of ovarian total lipids are expressed 
in terms of mg/g wet weight of the ovaries showed typical 
variations during the seasonal breeding cycles of the female. 
Generally during the preparatory period when the ovaries were 
engaged in Oogenesis the values of total lipids exhibited a 
gradual Increase. Such an increase was initiated in the month

3of March and progressed throughout the period of vitellosenesisIand reached the maximum level in the month of July, when the 
ovaries were full of mature ova. Following the ovulation the 
values of the total lipids gradually decreased from August to 
February. The total lipids in the month of March were 110.0 
+8.1 mg/g. Gradually the values of the total lipids increased 
to 136.2 + 9.2 mg/g in April. Such increase was further conti­
nued to 140;1 + 9.62 mg/g in May. During the period of vitell­
ogenesis the value of total lipids showed further Increase to



50

145.6 + 9.81 mg/g in June. TL exhibited maximum concentration 
in the month of July (157.2 + 10.2 mg/g), when the ovaries 
with full of mature ova. After the spawning activities the 
relative concentration of the ovarian total lipids began to 
decrease slowly. Thus the value of total lipids in the month 
of August was 130.5 +9.2 mg/g . Once the active spawning 
period was over, the ovarian total lipids showed further decre­
asing pattern during post-spawning period. September witnessed 
102.2 + 6.9 mg/g, such decrease was further continued during 
late post spawning and subsequent period of quiescence. Thus 
TL values during October and November were 98.43 + 6.82 mg/g 
and 85.29 + 6.36 mg/g respectively; while TL values during 
quiescent period during the months of December, January and 
February were 79.10 + 6.00 rog/g, 77.96 + 5.87 mg/g and 47.24 
+ 3.82 mg/g respectively.

&

Thus the ovarian total lipids showed in general an 
increasing trend during the period of Oogenesis, attainig 
their peak level just prior to the ovulation followed by a 
sharp decrease during the post spawning and subsequent quies­
cent period.

B) Seasonal alterations in the ovarian neutral lipids s

a) Total neutral lipids :

The quantitative alterations in the total neutral
lipids were practically similar to those described above for
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total lipids. The level of neutral lipids exhibited a gradual 
rise, during the preparatory period of oogenesis and vitelloge­
nesis# reaching a peak when the ovaries, were full of mature ova* 
After the ovulation the total neutral lipid values were suddenly 
depleted reaching their minimum level during late spawning period. 
Thus1during the early preparatory period in March, the total 
neutral lipids, ranged at 106.4 + 7.8 mg/g, which rose to 13,0.8 
+ 8.43 mg/g in April. Such an increase was further exhibited 
in May, June and, reaching a peak value during July. Thus the 
values of total neutral lipids for the three months were, 133.9 
+ 8*63 mg/g in May* 139.5 + 10,6 mg/g in June and 150*3 + 12*8 
mg/g in July., The month of August witnessed slight decrease, 
when the values dropped to 125.2 + 8.6 mg/g. During the post­
spawning period .the neutral lipid level showed decreasing 
pattern, thus the neutral lipids value in September and October 
were 96.82 + 8.87 mg/g and 93.31, + 6.52 mg/g respectively, which 
was further decreased to 81.65 +6.10 mg/g in November. This 
decrease was found to be continued during the quiescent period, 
when the total neutral lipid values decreased gradually during 
December, January and February, the values being 77.10 + 5.78 
mg/g, 75.88 + 5.23 mg/g and 44.14 + 3.14 mg/g respectively.

b) Individual components of the neutral lipids $

The thin layer chromatographic separations of the neutral 
lipids indicated the presence of MG, DG, TG, CHO, CE and FFA. when
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the values for the individual components of the ovarian lipids 
are critically analysed from Table No.5 for the active breeding 
period in July when these components were present in maximum 
concentration, it will be seen that at a comparative level 
quantitatively TG form the major component of the neutral lipids, 
which was present in maximum concentration. MG, EG, and CHO 
occurred in moderate quantities, whereas FFA and CE were present 
in least amount.

From the quantitative data of the monthly variations in 
the Individual component of the neutral lipids it could be seen 
that the alterations in them run parallel to those described 
above for the total neutral lipids. Taking one of the main 
component of neutral lipids i.e. TG which occurred in maximum 
quantities, it could be seen that the TG quantities were enhanced 
during the preparatory period attaining the peak during the active 
spawning period in July, followed by a gradual decrease reaching 
the minimal value during the quiescent period. Initially the 
quantity of TG ranged at 88,76 + 6.72 mg/g during early prepara­
tory period in February. As the pre-spawning period progressed, 
the TG value exhibited a gradual increase, the level of TG was 
98.51 + 7.62 mg/g in April and 100.1 + 8.62 mg/g during May.
At the onset of the active spawning period the TG value exhibited 
a progressive increase to 102.72 +8.62 mg/g in June, while at 
the mid-active spawning period TG value increased at 106.1 + 8.83 
mg/g, during July, but at the late active spawning period when

k, 'ovulation was already occurred the TG value decreased to 89.67



+ 7.10 mg/g in August. This decrease in the TG level was/still 
further decreased gradually during the post-spawning and quies­
cent period, thus the TG values during the months of September, 
October and November were, 67.45 + 4.12 mg/g, 66.50 + 4.10 mg/g 
and 59.30 + 4.1 mg/g respectively. Such decrease in TG values 
was further continued to 56.20 + 4.82 mg/g in December, 51.65 
+ 4.73 mg/g in January and 34.15 + 2.87 mg/g in February. Most 
Most of the remaining components of neutral lipids, such as MG,
DG, CHO, CE and FFA also exhibited practically identical altera-

/tions with minor differences in statistical increase or decrease

C) Seasonal alterations in the ovarian phospholipids s 

a) Total phospholipids $

The total phospholipids of the ovary during the seasonal 
spawning cycle exhibited a gradual rise during the preparatory 
period, attaining the maximum values at the mid-active spawning 
period in July and decrease^ toward the late spawning period in 
August. This decrease was further continued during the post­
spawning period, and the subsequent period of quiescence. Thus 
the values of total phospholipids ranged at 3.648 + 0.16 mg/g 
in March. During the preparatory period gradually the level 
of total phospholipids exhibited a steady and gradual increase. 
Thus the total phospholipid levels were 5.305 + 0;30 mg/g in 
April and 6.128 + 0.15 mg/g in May. During the active spawning 
period the^total phospholipids levels exhibited further increase, 
and attain) (the. peak level during mid-spawning period, thus the
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values in June and July were 6.185 + 0.16, mg/g and 6.872 
+ 0.38 mg/g respectively, ^he level of total phospholipids 

were slightly depleted to 5.368 + 0.32 mg/g in August. During 
the post-breeding period total phospholipid^ leve^jS/d^e- 

ased gradually thus the levels were 5.354 + 0.32 mg/g during 

September. 5.115 + 0.35 mg/g in October and 3.644 + 0.28 mg/g 

in November. During the early quiescent period total phospho­
lipids level(^a^Tdecreased but later on they were increased 

during the late quiescent period, thus the total phospholipid 

level was 1.997 + 0.123 mg/g in December, this level of phospho- 
lipids(^was5^nhanced to 2.079 + 0.212 mg/g in January and 3,097 

+ 0.29 mg/g during February.

b) individual components of phospholipids s

The thin layer chromatographic separation of the phospho­

lipids indicated the presence of LPC, SPG, PC, PI, PS, PE and 

PA. A critical study of the Table No.6, indicates that among 

the phospholipids PC and PE were the main components. The phospho­

lipid components in general exhibited rising trend during the 

preparatory period, reached their maximum values during the active 

spawning period and then gradually decreased during the post­

spawning period; while during the late quiescent period phospho­

lipid components showed little increase. Thus, considering one 

of the components PC which occurred in maximum amounts, the PC 

value ranged at 67.80 + 3.62 ug-p/g during early preparatory 

period in March. As the preparatory period progressed, the values
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of PC gradually rose to 102.6 + 7.2 jig-p/g in April and 
109.7 +7.6 jig-p/g during May. During the spawning period 
this increase in PC value was further maintained, efqd reaching 
a peak during mid-spawning period, thus the values of PC were# 
112.2 + 7.8 ,ug-p/g in June and 120.7 +8.1 ;ig-p/g during July. 
During late spawning period in August PC value was depleted 
to 105.3 + 7.6 jug-p/g. During the post-spawning period PC 
level gradually decreased, thus the values of PC dropped to 
118.1+ 7.92 pg-p/g in September, 108.7 + 7.6 pg-p/g during 
October and 88.46 + 6.2 ug-p/g in November. During the early 
quiescent period PC value showed gradual decrease but during 
late quiescent period the level showed little increase, thus 
the PC level was 34.66 + 2.42 .ug-p/g in December, 36.38 +
2.51 ug-p/g in January and 41.04 + 3.31 ug-p/g during February. 
The remaining phospholipid components such as PE, LPC, SPG, PI,
,PS and PA which occurred in low quantity exhibited the seasonal

' \ ,

alterations similar to those described for PC with some minor 
differences in statistical increase or decrease.

4. OVARY (C.fulungee? s

4.1 Biochemical observations.s

The alterations occuring in the total lipids, total 
neutral lipids and total phospholipids in the ovaries of C. 
fulungee during the seasonal breeding cycle are shown in 
Graph No.4. The TLC separations of various neutral lipid and
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phospholipid components in the ovaries during seasonal breeding 
cycle are illustrated in Plate No. 4, Fig. A and B. The quanti­
tative alterations with statistical variations in total.lipids, 
total neutral lipids and various individual components of neu­
tral lipids are tabulated in Table No.7, whereas Table No.8 
gives similar information for total phospholipids and their 
Individual components.

A) seasonal alterations in the ovarian total lipids s

The quantities of ovarian total lipids are expressed in 
terms of mg/g wet weight of the ovaries showed typical variations 
during the seasonal breeding cycle. During the preparatory period 
when the ovaries were engaged in Oogenesis the values of total 
lipids exhibited a gradual increase. &uch an increase was initi­
ated in the month of March and progressed throughout the period 
of vitellogenesis and reached the maximum level in the month of 
July, when the ovaries were full of mature ova. Following the 
ovulation the values of the total lipids gradually decreased in 
August. The total lipids in the month of March were, 97.44 + 7.23 
mg/g, the values of total lipids increased to 138.6 +8.2 mg/g 
in April, such increase was further continued to 153.0 + 9.2 mg/g 
in May. During the period of vitellogenesis the value of total 
lipid showed sharp increase to 160.1 + 13.6 mg/g in June and this 
increase was further continued in the month of July, when total 
lipid value, become maximum 176.3 + 16.6 mg/g, when eggs were ready 
for the ovulation. After the spawning activities, the relative 
concentration of the ovarian total lipids began to decrease slowly.



Thus the value of total lipids in the month of August was 
125.5 + 8.1 mg/g. Once the active ^pawning was over the 
ovarian total lipids showed further decreasing trend during 
post-spawning period. September witnessed 77.81 +5.7 mg/g, 
such decrease was further continued daring month of October 
to 68.21 + 5.6 mg/g and 65.12 + 5.4 mg/g in November. During 
the sexual quiescent period the total lipid values further 
decreased, thus the values were 55.76 +4.8 mg/g in December, 
43.87 + 4.3 mg/g in January and 29.26 + 2.24 mg/g in the month 
of February.

Thus the ovarian total lipids showed in general an 
increasing trend during the period of Oogenesis, attaining 
their maximum level just prior to the ovulation, which is 
followed by a sharp decrease during the post-spawning and 
subsequent sexual quiescent period.

B) Seasonal alterations in the ovarian neutral lipids i 

a) Total neutral lipids :

The quantitative alterations in the total neutral 
lipids were practically similar to those described above for 
total lipids, '^he level of neutral lipids exhibited a gradual 
rise during the preparatory period of Oogenesis and vitelloge­
nesis, reaching a maximum level when the ovaries were full of 
mature ova. After the ovulation the total neutral lipid values 
were suddenly depleted during the late spawning period. Thus 
during the early preparatory period in March, the total neutral
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lipids ranged at 95.86 + 5.67 mg/g, which suddently rose to 
133.9 + 8.0 mg/g in April. Such an increase was further 
enhanced in May and June and reached at peak level during 
July. Thus the values of total neutral lipids for the three 
months were 147.7 + 10.7 mg/g in May, 155.5 + 11,5 mg/g in 
June and 168.'5 + 12.8 mg/g in July. The month of August 
witnessed slight decrease when the values dropped to 119.3 
+ 7.8 mg/g. During the post-spawning period the neutral lipid^ 

valuer in September and October were, 72.27 + 6.3 mg/g and 63*07 
+ 5.63 mg/g respectively, which was further decreased to 60.35 
+5.6 mg/g in November. This decrease was further evident /
during the sexual quescent period when the total neutral lipid 
values decreased to 52.87 + 3.62 mg/g in December, 41.17 + 3.21 
mg/g in January and 27.41 + 3.61 mg/g in February.

b) Individual components of the neutral lipids s

The thin layer chromatographic separations of the neutral 
lipids indicated the presence of MG, DG, TG, CHO, CE and FFA when 
the values for the individual components of the ovarian lipids 
are critically analysed from Table No.7, for the active breeding 
period in July when these components are present in maximum concen­
tration, it will be seen that at a comparative level quantitatively 
TG form the major component of the neutral lipids, which was present 
in maximum concentration, MG, DG, and CHO occurred in moderate 
quantities, whereas FFA and CE were present in least amount.

From the quantitative data of the monthly variations in 
the individual components of the neutral lipids it would be seen



that the alterations in them run parallel to those described 
above for the total neutral lipids. Taking one of the main 
component of neutral lipids l.e. TG which occurred in maximum 
quantities it could be seen that the TG quantities were enhanced 
during the preparatory period, attaining the peak during the 
active spawning period in July# followed by a gradual decrease 
reaching the minimal value during the quiescent period. Initially 
the quantity of TG ranged at 83.11 + 5.61 mg/g# during early pre­
paratory period in March. As the pre-spawning period progressed# 
the TG value exhibited a gradual increase# the level of TG was 
108.2 + 7.1 mg/g in April and 119.0 + 8.1 mg/g in May. At the 
beginning of active spawning period a TG value exhibited a progre­
ssive increase to 122.0 + 8.87 mg/g in June, while at the raid- 
active spawning period, TG value increased at 129.7 + 8,9 mg/g* 
during July, but at the late active spawning period when ovulation 
^was) already occurred the TG values decreased to 93.31 + 5.8 mg/g 
in August. This decrease in the TG level was still further decre­
ased gradually during the post-spawning and quiescent period? 
thus the TG values during the months of September, October and 
November were 65.01 + 3.62 mg/g, 53.21 + 3.51 mg/g and 45.32 +2.12 
mg/g respectively. Such decrease in the TG values was further 
continued to 39.39 + 3.67 mg/g in December# 31.24 + 3.72 mg/g in

' a

January and 14.68 + 1.67 mg/g in February. The MG, DG and FFA 
also exhibited similar alterations with some statistical rise 
or fall. Considering another Component of the neutral lipids 
CHO# it showed gradual decrease in the values during tie pre-
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spawning period# thus the CHO values were 3.894 + 0.33 mg/g in 
March, 2.860 + 0.42 mg/g in Apriluand 1.930 + 0.38 mg/g in May. 
Such eJi decrease in CHO values were still further continued j
during the active-spawning period, thus the CHO values were 
ranged at 1.648 + 0.36 mg/g in June, 0.920 + 0.26 mg/g in July 
and 0.789 ± 0.23 mg/g in August. During the post-spawning 
period CHO values were increased gradually, thus CHO values 
were enhanced to 1.525 + 0.34 mg/g in September, 2.735 + 0.72 
mg/g in October and 3.684 + 0.86 mg/g in November. This increase 
in the CHO level was further, continued in the sexual quiescent 
period, the value were 4.091 + 0.96 mg/g in December, 4.228 +
1.02 mg/g in January and 4.699 + 1.13 mg/g in the month of Febru­
ary. CE showed similar alterations with CHO, with some minor 
differences.

C) Seasonal alterations in the ovarian phospholipids ; 

a) Total phospholipids ;

The total'phospholipids of the ovary during the seasonal 
spawning cycle, exhibited a gradual rise during the preparatory 
period, attaining the maximum values at the mid-active spawning 
period in July and showed decrease towards the late-spawning 
period in August. Thus the values of total phospholipids during 
preparatory period ranged at 1.573 + 0.07 mg/g, in March, 4.718 
+ 0.22 mg/g in April and 5.3121 + 0.35 in May. This increase 
in total phospholipid level was \further increased gradually upto
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mid-active spawning period, thus the values were 5.438 + 0.40 
mg/gin June, and 7.862 + 0.89 mg/g in July, as the late 
spawning period approaches after the ovulation the total

Iphospholipid value was decreased, thus the lipids value was|depleted to 6.255 + 0.43 mg/g in August. Such decrease in the 
phospholipid level was further continued during the post-spawning 
period and quiescent period. Thus the total phospholipids value 
during the months, September, October and November were 5.543 +
0.52 mg/g, 5.140 + 0.51 mg/g and 4.772 + 0.24 respectively.
During the sexual quiescent period the total phospholipid values 
were still further depleted at 2.889 + 0.12 mg/g in December,
2.704 + 0.10 mg/g in January and 1.849 + 0.08 rog/g in the month 
of February.

b) individual components of phospholipids s

The thin layer chromatographic separation of the phospho­
lipids indicated the presence of LPC,, SPG, PC, PI, PS, PE and PA.
A critical study of the Table No.8 indicates that among the 
phospholipids PC and PE were the main components. The phospholipid 
components in general exhibited rising trend during the preparatory 
period, reached to their maximum values during the active spawning 
period and then gradually decreased during the post-spawning and 
quiescent period. Thus considering one of the components PC which 
occurred in maximum concentration, the PC values ranged at 22.80 
+ 1.14 pg-p/g during early preparatory period in March. As the 
preparatory period progresses the values of PC gradually rose to
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82.75 + 4.62 jug-p/g In April and 95.10 + 4.82 pg-p/g in May.
During the spawning period PC level was still further increased 
to 98.72 + 4.5 pg-p/g in June 133.5 + 8.2 pg-p/g in July, while 
during the late spawning period PC level decreased to 114.2 +
7.2 pg~p/g in August. This depletion in pc values were further 
continued during the post-spawning and sexual quiescent period. 
Thus, the PC values ranged during months of September, October 
and November were 100.4 + 6.4 jug-p/g, 98.56 + 6.3 |ig-p/g and 
90,70 + 6.2 pg-p/g respectively. This gradual decrease in the

t

PC value was further evident during the sexual quiescent period, 
when values were depleted to 38.59 + 2,8 jug-p/g in December,
36.65 + 2.72 pg-p/g in January and 28,54 + 2.3.2 pg-p/g in the 
month of February.

Considering another component of the phospholipids PE 
which showed similar alterations with PC with some minor diff­
erences. It showed gradual increase during the early pre-spaw- 
ning period, thus the pe values ranged at 17.60 +1.12 pg-p/g, 
in March and 33.10 + 1.34 pg-p/g in April, as the late pre­
spawning approaches the PE value showed slight depletion, thus 
it was decreased to 31.21 + 1.34 pg-p/g in May. During the active 
spawning period the PE value again showed increasing trend, thus 
the PE value increased to 33.29 + 2.34 pg-p/g in June, 46.39 +
4.8 pg-p/g in July. From the late spawning period PE level showed 
decreasing trend thus the PE value in the month of August was 
(42.72 + 4.43 pg-p/g). This decrease in the PE level was further



63

continued during post-spawning and quiescent period. Thus the 
PE values in the months of September, October and .November were 
52.80 + 3.62 pg-p/g, 48.26 + 3.51 pg-p/g and 40.40 + 2.83 pg-p/g 
respectively? while during the sexual quiescent period the PE 
level was further decreased to 19.41 + 1.72 pg-p/g in December, 
19.30 + 1.69 pg-p/g in January and 9.515 + 0.716 pg-p/g in the 
month of February. The rest of the phospholipid components 
exhibited similar alterations with some minor statistical varia­
tions. Thus in general the phospholipid components exhibited 
steady increase during the preparatory period, which were further 
rose in mid-active spawning, period. During late-spawning, post­
spawning and sexual quiescent period, the component values showed 
gradual decrease.
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