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ABSTRACT

The present study was planned to find out the proximate composition of head of wild and farmed Catla catla under three
different weight categories because head is mainly disposed. The moisture contents in head from wild and farmed Catla
catla were recorded as 63.06 ± 0.46% and 54.91± 0.53%, respectively. Protein contents in head from wild and farmed
Catla catla were measured as 14.77 ± 0.37% and 19.92 ± 0.44%, respectively. Lipids contents were recorded as 7.56 ±
0.46% in head of wild and farmed Catla catla respectively. There were 12.26 ± 0.52 % and 12.40 ± 0.31% ash contents
in head of wild and farmed Catla catla respectively. The total nitrogen free extract were 2.31 ± 0.05% in wild and 0.74 ±
0.03% in farmed Catla catla. It was concluded that farmed fish contain more lipid and protein contents as compared to
that of wild fish. No significant differences were found in case of ash contents. For each parameter seven samples were
used and statistical analysis revealed that there are significant differences in case of wild and farmed fish.
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INTRODUCTION

Fish has long been recognized as valuable
resource of high quality food in human diet. Aquaculture
is a low energy expenditure and protein yielding in
comparison to other agriculture sectors. Since
aquaculture production is affected by multiple factors,
many characteristics must be measured and analyzed for
production. The physical and chemical characteristic of
water bodies, seed quality, stocking density, season,
cultural system, feeding and harvesting patterns are
important factors. The growth rate of aquaculture species
depends on their genetic potential as well as several other
factors that influence the growth of fish genetic make up,
behavior, population dynamics and endocrinology. (Sahu
et al., 2000).

Fish has attained great nutritional significance in
recent years for providing best source of protein and oil.
It has been estimated that farmed Labeo rohita is found to
be best due to its nutritional as well as commercial value
as compared to that of wild fish. Fish lipid has also been
assured great nutritional significance owing to their
protective role against the developing cardiovascular
diseases. Coronary heart diseases have been identified as
one of the major source of death in Pakistan, with
mortality rate increasing every year (Mahboob et al.
2004). As fish is rich in providing unsaturated fatty acids,
so there is no risk of cardiovascular disease and any other
blockage in the vessels and also they (lipids) provide
energy 9.3 Cal/g twice than that of protein (Anonymous,
1977).

Fish skins are potential source of gelatin
(protein). Gelatin has very broad application in food,
pharmaceuticals and photographic industries. Gelatins are
produced on a large scale from skin and bones from
mammalian origin (mainly beef and pork) by alkaline or
acidic extraction, (Gudmunsson and Hafsteinsson 1997).
Choi and Regenstein (2000) suggested, that in addition to
producing fish gelatin to meet religious needs, the
commercial use of skin and bones which are normally
discarded is good waste management and as well as
economic benefit. Fish skin and scales that are discarded
as dressing losses are an important source of protein,
lipids and minerals (Iqbal, 2002).

Fish collagen in general has, however, more
amino acid contents than mammalian collagen and this
may be reason for lower temperature of denaturation
(Grossman and Bergman, 1992). Extraction of gelatin has
reported for cod (Gudmunsson and Hafsteinsson, 1997).
Telapia (Grossman and Bergman, 1992). Harvinder and
Jamilah (2000) extracted gelatin from the skin of black
and red Telapia and determined the physiochemical
characteristics. They concluded that viscosity and melting
points of gelatin indicated that they can be used for
application different from cold water fish gelatin. Head is
also used as food in different parts of the world but
mainly it is lost during dressing losses. The discarded
portions such as head, fins, skin, scales etc. can be used
for poultry feedings (Choi and Regestein, 2000).
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MATERIALS AND METHODS

Procurement of fish: 21 Farmed Catla catla of three
different weight categories designated as CF1(450-
800g),CF2(850-1200g) and CF3(1250-1600g) were
procured from Fish Hatchery Satiana Road, Faisalabad
and transported live to Fisheries Research Laboratory,
Department of Zoology, GC University, Faisalabad.
Similarly 21 wild Catla catla fish of three different
weight categories designated as CW1(450-800g),
CW2(850-1200g) and CW3(1250-1600g),were captured
with the help of gillnets, from Head Trimu and
transported live to Fisheries Research Laboratory,
Department of Zoology, GC University, Faisalabad.

Preparation of Fish Samples for Analysis: Each fish
sample was washed in tap dechlorinated water then fish
were slaughtered and gave a longitudinal cut from ventral
side. Then selected visceral organs, head and skin from
dissected fish were removed and weighed on electric
balance.

PROXIMATE ANALYSIS

Moisture Contents: Each of the fish samples were
minced and immediately oven dried (65-70oC) for 24
hours on less than 100 mg Hg to determine moisture
contents (loss in weight was calculated as moisture
percentage).

Crude Protein: Total nitrogen was determined by the
automatic analyzer made by Tecator of Sweden, based on
Kjeldahl’s method using a digestion unit, a distillation
unit and a titration unit. Freeze dried sample (0.1 gm) was
digested in concentrated H2SO4, K2SO4, CuSO4 and Se
and HgO in digestion tube and (50-375oC) digested the
sample for 3-4 hours and greenish colour was obtained
i.e. Ammonium sulphate. Then distilled the samples at
Kjeldahl’s apparatus. After that samples were titrated
with H2SO4 and released ammonia is captured in boric
acid.

Extraction of Lipids: Fat contents were determined by
Soxhlet Extraction apparatus.

Nitrogen Free Extract (NFE): Fish head and skin
normally contains only traces of nitrogen free extract
(carbohydrates) in the form of sugars, sugar phosphate
and glycogen. Total carbohydrates were estimated as
nitrogen free extract by difference:

Carbohydrate % = 100 – (Protein + Water + Lipid + Ash)

Ash: A definite amount of fish sample was transported
into the crucible (weighed). After covering the crucible
with lid, placed in electric furnace at 550oC for 12 hours
until white ash was obtained. Percentage of Ash contents
was calculated.

Statistical Analysis: Different Procedure of Statistical
Analysis System ANOVA by Minitab packages (SAS.
1995) was used to analyze the data.

RESULTS AND DISCUSSION

The moisture contents of head in wild Catla
catla were recorded as 63.06 ± 0.46 percent and in
farmed Catla catla the contents were measured as 54.91
± 0.53% (Table:2). The wild Catla catla show the highest
moisture contents. Protein contents of wild Catla catla
were 14.77 ± 0.37%. In farmed Catla catla protein
contents were recorded as 19.92 ± 0.44% (Table: 2).
Statistical analysis showed that farmed Catla catla give
the maximum protein contents. These results are in line
with Srikanth et al. (1989) who reported that moisture
contents were lowest and protein deposition highest
under the influence of fertilizer treatment with high and
low protein in Cyprinus carpio. Decrease in protein
contents with an increase in body weight are in
agreement with the results of Al-Asgha (1992) who
reported the crude proteins had constent decreasing trend
with the increase in weight and size of Oreochromis
niloticus. Mahboob et al. (2004) findings also have high
protein contents in the farmed Labeo rohita than wild.

In wild Catla catla, lipids contents were
measured as 7.56 ± 0.46%.The head of farmed fish
showed 11.90 ± 0.25% lipids contents (Table: 3). Farmed
Catla catla under F3 weight category performed the best
than wild and other weight categories. The marked

Table 1. Comparison of means (% ± S.E.) for moisture contents in head from wild and farmed Catla catla of three
different weight categories.

Weight Category Catla catla Mean ± S.E.Wild Fish Farmed Fish
W1 (450-800g) 65.93 ± 0.02 a 51.66 ± 0.02 f 58.80 ± 1.98 C

W2 (850-1200g) 61.23 ± 0.01 c 57.16 ± 0.02 d 59.25 ± 0.55 A
W3 (1250-1600g) 62.00 ± 0.00 b 55.81 ± 0.02 e 58.91 ± 0.86 B

Mean ± S.E. 63.06 ± 0.46 A 54.91 ± 0.53 B
Means with Capital letters denote significant differences among category groups (P<0.01). Lowercase letters indicate differences at (P<0.05). Data
with the same letters are not significantly different (P> 0.05).
S.E. = Standard Error
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differences in the protein and fat contents of wild fish
seem to be due to scarcity of food. This state of scarcity
resulted in the decreased growth of fish due to restricted
food supply to fish. Fish showed progressive reduction in
fat resources, yet before reading a critical low level,
proteins began to be utilized for energetic purposes and
ultimately a reduction in their protein contents with
increased water contents was resulted (Mahboob, 1992;
Hassan, 1996). According to Love (1980) the fish at first
consume lipids from liver and starts to mobilize muscle
protein only when fat derived energy has been nearly
used up. After that, as protein is utilized, water moves in
to take its place. Such a shift resulted in the increased
water contents that were inversely correlated with protein
and fat reserves of their meats (Shimma and Sato, 1985;
Mahboob and Sheri, 1997).

Table 2. Comparison of means (% ± S.E.) for protein
contents in head from wild and farmed Catla
catla of three different weight categories.

Weight Category Catla catla Mean ± S.E.Wild Fish Farmed Fish
W1(450-800g) 12.45 ±0.01 f 22.65 ± 0.01a 17.65 ±1.41A
W2(850-1200g) 15.73 ±0.01 e 18.05 ± 0.09c 16.89 ±0.33B
W3(1250-1600g) 16.12 ±0.01d 19.07 ± 0.02b 17.59 ±0.41A

Mean ± S.E. 14.77±0.37 B 19.92 ±0.44A
Means with Capital letters denote significant differences among
category groups (P<0.01). Lowercase letters indicate differences at
(P<0.05). Data with the same letters are not significantly different (P>
0.05).
S.E. = Standard Error

Table 3. Comparison of means (% ± S.E.) for lipid
contents in head from wild and farmed Catla
catla of three different weight categories.

Weight
Category

Catla catla Mean ± S.E.Wild Fish Farmed Fish
W1(450-800g) 10.04 ±0.01d 10.45 ±0.02c 10.25 ±0.06A
W2(850-1200g) 7.61 ± 0.01e 12.64 ±0.10 b 10.12 ±0.70B

W3(1250-
1600g) 5.04 ± 0.01f 12.87 ±0.02a 8.96 ± 1.09C

Mean ± S.E. 7.56 ± 0.46B 11.90 ±0.25A
Means with Capital letters denote significant differences among
category groups (P<0.01). Lowercase letters indicate differences at
(P<0.05). Data with the same letters are not significantly different (P>
0.05).
S.E. = Standard Error

Catla catla was analyzed for estimation of total
ash contents which were 12.26 ± 0.52% in wild and 12.40
± 0.31% in farmed (Table: 4). Analysis revealed that both
wild and farmed give best performance with a little
difference between them. Total nitrogen free extract in
head were recorded as 2.31 ± 0.05% in wild and 0.74 ±
0.03% in farmed Catla catla (Table: 5). Comparison of

means showed that maximum nitrogen free extract was
recorded in head of wild Catla catla.
Table 4. Comparison of means (% ± S.E.) for ash

contents in head from wild and farmed Catla
catla of three different weight categories.

Weight
Category

Catla catla Mean ± S.E.Wild Fish Farmed Fish
W1(450-800g) 9.24 ± 0.02 f 14.33 ±0.02 b 11.78 ±0.71C
W2(850-1200g) 12.74 ±0.15 c 11.28 ±0.11e 11.98 ±0.23B

W3(1250-
1600g) 14.81 ±0.01 a 11.65 ±0.01d 13.23 ±0.44A

Mean ± S.E. 12.26 ±0.52 B 12.40 ±0.31A
Means with Capital letters denote significant differences among
category groups (P<0.01). Lowercase letters indicate
differences at (P<0.05). Data with the same letters are not
significantly different (P> 0.05).
S.E. = Standard Error

Table 5. Comparison of means (% ± S.E.) for total
nitrogen free extract contents in head from
wild and farmed Catla catla of three different
weight categories.

Weight Category Catla catla Mean ± S.E.Wild Fish Farmed Fish
W1(450-800g) 2.35 ± 0.02b 0.91 ± 0.01d 1.63 ± 0.20A
W2(850-1200g) 2.55 ± 0.01a 0.73 ± 0.01e 1.64 ± 0.25A
W3(1250-1600g) 2.03 ± 0.01c 0.59 ± 0.04f 1.31 ± 0.21B

Mean ± S.E. 2.31 ± 0.05A 0.74 ± 0.03 B
Means with Capital letters denote significant differences among
category groups (P<0.01). Lowercase letters indicate differences at
(P<0.05). Data with the same letters are not significantly different (P>
0.05).
S.E. = Standard Error
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