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ABSTRACT The cycloid scale of the fish Notopterus notopterus is roughly oval in shape.The scales are transparent there-
fore suitable for study by transmitted light. The number of radii is less on the lateral sides,maximum on the 

anterior and very less on the posterior part of the scale.The less number on the posterior part is due to hard nature of the 
scale. Immediately after the formation of the larval ring/mark widely spaced circuli appear. Based on the number of annulus 
the scales they are considered as zero age(without annulus ) one year old (with one annulus) two year old (with two annulus) 
three year old and (with three annulus) four year old age group fishes.From these results,it is noticed that there is change in 
the accumulation of tissue biochemical constituents in different age groups.  The hepatic protein, lipid,glycogen,cholesterol 
found to be maximum in 4 year old fish and hence the age of 4 year and above should be collected and can be advised to 
be used for consumption. 

Introduction:
Among the fish species available in Gulbarga region N. 
notopterus is one of the prominent fish being found in the 
aquatic bodies and can be collected throughout the year.  
This fish is quite resistant despite their exploitation.
Among the fish species available in Gulbarga region N. 
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Le Cren (1977) has shown comprehensively the requirement 
for deciding the validity of the supposed age, marks on 
scales, otoliths and opercular bones of fish.  If scales or other 
bony structures sampled frequently from growing population 
the supposed year mark if reliable will appear at the grow-
ing edge during relatively short time of each year.  As the 
scales or other structure continues to grow, the margin sur-
rounding the annulus will increase in width until the next an-
nulus makes its appearance (Weatherly, 1979).  The spaces 
between successive circuli were also found with increased 
availability of the favorite food of the species with the in-
creased growth of the fish.  Hofstede (1974) after reviewing 
all the methods of age determination by scale method is reli-
able beyond doubt.  White and Chittenden, (1977) found a 
validated scale method for determination of age in Atlantic 
Croaker, Miropogonias undulatus.

The known age determination method is a sure test of the fish 
and hence of length and weight, this method has application 
in culture fisheries only.  Another method is that of tagging 
and clipping and realizing and capturing and is often used in 
capture fisheries.  This is costly and often time consuming.  
Moreover in developing countries this has some practical im-
plications because of non-availability of fund and ignorance 
amongst fishermen.  Peterson’s method requires large sam-
ples over long period.  Hence, the only easily available meth-
od is that of using hard parts like, scales, otoliths, opercula, 
vertebrae, frontal bones, eleithra, and fin rays sections.  From 
1961 onwards, researchers used scales for age determination 
because by this time authenticity of scale method had been 
established and considered the scale method for the study of 
age and growth is one of the best methods.

According to Hile, (1970) it is clear from different types of 
curves that in most cases the body scale relationship is linear.  
Balan, (1974) used successfully the growth data obtained 

from the scale studies of common carp Cyprino carpio from 
central Europe for calculation or absolute and relative growth 
values.  Hellawell, (1974) and Hofstede, (1974) after review-
ing at the methods of determination in dace (Leuciscus levis-
cus) observed that the determination of age by scale method 
is reliable beyond

Besides scales, other hard parts such as opercular bones and 
vertebrae have also been employed for the study of age and 
growth, though not extensively considered superiority of the 
use of opercular bones to scales.  Mann, (1973) used oper-
culum for the study or growth in roach, Rutilus rutilus, the 
use of vertebrae has also been in vogue, it was observed the 
presence of annual rings on the vertebrae of Ameiurus melas 
melas, that the scales are most suitable for age determina-
tion than vertebrae because of difficulty to locate the first 
annulus in case of vertebrae

Johal and Tandon, (1993) used scale ring data successfully for 
determining the age and for prescribing an age limit for the 
capture of Catla and Mrigal at the period in the Sukhna lake, 
Chandigarh.  Catla had 8 annuli (age 8+ years) in the largest 
size group while Mrigal had only 3 rings age (3 + years), Catla 
grew fast the end of first three years but after the age of 4 + 
years the weight increased faster than the length.  

Age and growth estimates of southern flounder Paralichys 
lethostigma from Matagorda Bay, Texas, were made by anal-
ysis of thin sections of otoliths (Stunz et al., 2000).  They con-
cluded that the maximum age differed by bay systems; but it 
ranged from 0 to 4 years for both males and females.  They 
have exhibited a symptotic growth at an earlier age.  Johal et 
al., (2000) have successfully worked on the urohyal bones of 
silver carp for age determination and its reliability.

Biochemical constituents:
Biochemical composition of fish tissue are considerable inter-
est for their specificity in relation to food values of fish and 
evaluating their physiological needs at different periods of 
life.

Protein acts both as a nutrient and as an energy source  .  
Proteins as with all other cellular constituents are in a state of 
continuous turnover Goldberg and Dice, (1974), have point-
ed out that this phenomenon may significantly enhance the 
organism’s ability to readily adopt to changes in its environ-
ment.  Protein turnover is, of course a function of the rate 
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of synthesis and the rate of degradations, both of which are 
under separate control (Goldberg and Odersey, 1974).

Materials and Methods:
Age determination:
Ten to twelve scales from the area behind the pectoral fin are 
removed where the largest scales are located.  The dull knife 
or scalpel is used to remove the sample scales by scraping 
firmly towards the head of the fish.  The scales thus collected 
were washed and cleaned.  To make the scales more clear 
and soft, scales were dipped in 1% KOH for about 5-10 min.  
Then washed in tap water and dried in air.

Sometimes the scales are not clear then scales are stained 
with Alizarin Red ‘S’ and mounted in glycerin for the study.

Biochemical determination in   liver with respect to age
Biochemical contents such as protein, lipid, glycogen and 
cholesterol were determined in  liver in different age groups 
of the fish N. notopterus.

Biochemical contents such as protein, lipid, glycogen and 
cholesterol were determined by using the following meth-
ods:
Estimation of protein by – Lowry’s method (1951).

Estimation of lipid by – Barnes and Black Stock (1973).

Estimation of cholesterol by – Libermann and Buchard meth-
od (1952).

Estimation of glycogen by – Carrol et al., (1956).

Result and discussion;
Ageing is a biological process characterized by general slow-
ing down of all organ systems due to gradual decline in cel-
lular activity.  Ageing process is usually considered to be nor-
mal process as it occurs in all the members of the population.  

For many species of fish, age can be determined with rea-
sonable certainity using hard parts which produced a char-
acteristic growth increment overtime e.g. otoliths, scales or 
spines (Tandon and Johal, 1996).  Age determination of crus-
taceans, however is difficult because they lack permanent 
hard structures.  As they grow, they periodically moult their 
calcareous exoskeleton hence their growth is a discontinuous 
of time (Harvey et al., 1999).

It is not only possible to know the data concerning the size 
of fish at given age from the scales but also the size of fish at 
each previous year of its existence.

In the present study the age of the fish has been determined 
by using scales from the area behind the pectoral fin where 
the largest scales are located.  Better growth rate has been 
recorded in N. notopterus in the fish having three years of 
age from Sirnoor nala.  It can be concluded that upto age 
class-4 the growth is comparatively more.  It appears that nu-
trient status of this aquatic body (Sirnoor nala) has profound 
impact on the authenticity of scales for age determination.  
Similar reports have been available on the analysis of growth 
rate of Catla catla from different water bodies of India.

Deshmukh, (1973) found good annuli in both scales and oto-
liths in the ‘Karkara’ Pomadasys hasta and studied from them 
for about 6 years from trawler landings along the Gujarat and 
Maharastra coasts and found 1, 2, 3 and 4 annuli

Age related biochemical changes:
Protein is one of the biochemical component along with gly-
cogen In the present study the protein content has been es-
timated in liver and muscle in relation to different age group 
of the fish N. notopterus.  It was noticed that the hepatic 
protein content increases gradually as the age of the fish in-
creases from 1 year to 4 year In the present study the protein 

content has been estimated in liver and muscle in relation to 
different age group of the fish N. notopterus.  It was noticed 
that the hepatic protein content increases gradually as the 
age of the fish increases from 1 year to 4 year

The increase in the hepatic protein content may be because 
of its necessity required for the reproductive activities par-
ticularly for vitellogenesis

The hepatic glycogen level in the fish N. notopterus was ob-
served that it was increased from 1 year to 4 year, but there 
was no any marginal difference in the glycogen level of 2 year 
and 3 year old fish

The hepatic lipid content increased in all the age group of 
the fishes; from 1 year to 4 year old fish.  The increase in the 
hepatic content suggest that its accumulation is necessary 
for high metabolism needed for active spawning in aged fish 
N. notopterus.  

Cholesterol forms a major component of lipids.  It plays a 
major important role in the physiological and metabolic pro-
cess of the animal.

Cholesterol is a precursor for steroid hormones production 
i.e., steroidogenesis and is an important component in the 
cell membrane which are in high rates during gonadal de-
velopment (Saksena and Saxena, 1999).  In the present study 
the hepatic cholesterol content has been noticed to be in-
creased in all the age group of the fishes (1 year to 4 year).  
However, there is no marginal difference in the cholesterol 
level of 2 year and 3 year old fish.

Table-4.1
Determination of hepatic biochemical constituents in dif-
ferent age group of the fresh water fish N. notopterus
Age 
of the 
fish

Protein Glycogen Lipid Choles-
terol 

1 year 7.0 ± 0.85 1.19 ± 0.13 5.33 ± 0.98* 3.73 ± 0.34*

2 year 7.33 ± 1.52 1.25 ± 0.05 5.66 ± 0.95* 4.38 ± 0.59*

3 year 8.00 ± 1.15* 1.25 ± 0.16 5.83 ± 1.16 4.4 ± 0.55*

4 year 9.33 ± 0.40* 1.36 ± 0.08* 5.66 ± 0.58* 4.98 ± 0.18*

Tissue expressed as mg/50 gm.
Each value is expressed as mean ± SE, N = 6.
NS = Not significant; * = significant P < 0.05 when compared 
between the years.

Fig. 4.1. Showing hepatic biochemical constituents in 
different age group of the fresh water fish N. 
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