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Abstract
The proximate composition of farmed and wild Labeo rohita and Cirrhinus mrigala was
determined to identify nutritional differences due to habitat change. Thirty (30) fishes in total
from wild and farm raised population of size group (700-1000 gm) were collected from Head
Qadirabad River Chenab, Head Rasul River Jehulm and Army Fish Farm, Lahore. Fish
samples were analyzed for protein, fat, moisture and ash. The chemical composition of two
fish species collected from different sources was compared and the difference was observed.
Elevated levels of protein and low fat contents were observed in the farmed fishes. The
moisture and ash contents were higher in both wild and farmed fishes, respectively. It is
concluded the farmed fish is nutritionally better than wild irrespective of the species.
Keywords: Labeo rohita, Cirrhinus mrigala, FQCL, River Jehulm. River Chenab, Protein.
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workers have found out that the chemical composition of a
fishes is influenced by their condition factor (Javaid et al.,
1992; Hassan and Javed, 1999; Froese, 2006; Gupta et al.,
2010; Koundal et al., 2014).
Fishes are eaten seasonally and there is preference for
wild caught fishes. There is a myth which claimed that the
wild fishes are richer in protein than the farmed fishes. On
the other hand, the wild catches are decreasing day by day
and the contribution of the farmed fishes is increasing with
time. The previous myth has to be tested; accordingly, this
research work has, therefore, been proposed to test and
compare the proximate composition of wild and farmed
major carps (Rohu and Mrigal).

INTRODUCTION
As world population continues to increase the demand
for food is increasing day by day. Fishes are important
source of protein in human diet. Their flesh is usually low in
saturated fats, carbohydrates and cholesterol and it
provides not only high value proteins, but also a diversified
range of essential micronutrients, including vitamins,
minerals and Ω-3 fatty acids, with a few exceptions of
certain species (Fawole et al., 2007; Petricorena, 2015;
Merdzhanova et al., 2015) Pakistani population is not a
fishes eating nation and the annual consumption is fairly
low (2 kg/ capita/ year) (FAO, 2014). The different species
of freshwater fishes provide food, subsistence and
additional income to a wide range of people, especially
those who live around rivers (Arts et al., 2001; Mohammed
and Alim, 2012).
Fishes are excellent source of protein rich in essential
amino acids (EAA) (Nestel, 2000; Fawole et al., 2007;
Petricorena, 2014), which play a very important role in
human nutrition and health (Limin et al., 2006). Evidence
exists of beneficial effects of eating fishes in relation to
coronary heart disease, stroke, age-related muscular
degeneration and mental health (Franzese et al., 2015;
Karlsson et al., 2015). Besides the benefits in terms of
growth and development, particularly for women during
gestation and kids during infancy for optimal brain
development (Chan, 2015; Lim et al., 2015).
Fishes when compared to chicken or beef, it has
significantly lower lipid contents (Nestel, 2000). By-catch
and low quality fish including trash fish combined with
staple cereals when presented in different forms/
appearance, taste or shape like porridge, snacks, crackers
or other light foods can offer many other utilizable protein
sources (Oduor-Odote and Kazungu, 2008). The
knowledge of proximate composition of fishes can be used
to assess the food value of fishes and help to plan the most
apt industrial and commercial processing. Variation in the
diet of fishes has shown to have significant effects on the
preference of consumers (Torstensen et al., 2005).
Condition of the fishes indicated as fatness usually
represents the well-being of individual or individual groups
and has been extensively used in fish’s population ecology.
Fishes physiological condition has been defined as the
gross nutritional state and reserve nutrients level, fat
especially, there in the body (Gershanovich et al., 1984;
Hassan and Javed, 1999; Giacalone et al., 2010; Gupta et
al., 2010, 2011). Therefore, chemical body composition of
fishes could characterize their physiological condition and
health status (Saliu et al., 2007). Moreover, the proximate
composition of fishes can provide information about their
habitat which has been found to vary within regions. Body
composition of the same fish species may differ in varying
conditions resulting from different diets, different quality of
water, sex and maturity state (Craig et al., 1989). Several

MATERIALS AND METHODS
Freshly captured five samples of Rohu (Labeo rohita)
and Mrigal (Cirrhinus mrigala) from fishes farms, River
Chenab and River Jhelum were brought to the laboratory
where these were weight (nearest to gram). All pre
weighed samples were processed for proximate
composition using standard methods, including the
determination of crude protein, crude fat, ash and total
moisture contents (AOAC, 2012).
Moisture Determination
Regulate air oven to 135o ± 2oC. Take low, covered
Aluminum dishes. Weigh 2 gm test portion into each dish
and shake until contents are evenly distributed. With covers
removed, place dishes and covers in oven as quickly as
possible and dry 2 h ± 5 min. Place covers on dishes and
transfer to desiccators to cool. Reweigh, and calculate loss
in weight on drying as estimate of H2O.
( )

Ash Determination
Weigh 2 g test portion into porcelain crucible. Place in
temperature controlled furnace preheated at 600oC. Hold at
this temperature for 2 hours. Transfer crucible directly to
desicator to cool and weigh immediately. Calculate
percentage of ash.
(

( )

( )

( )

Protein Determination
Weigh accurately approximately 1 gm of sample into a
digestion test tube. Add 10 gm of potassium sulphate, 0.7
gm mercuric oxide and 20 ml sulphuric acid. Heat the test
tube on heating digester and then boil until the solution
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ether on a boiling water bath and dry flask at 105 oC for 30
minutes. Cool in a desiccator and weigh.

clears. On cooling add about 90 ml distilled water. Recool,
add 25 ml sulphide solution and mix. Add a small piece of
pumic to prevent bumping and 80 ml of sodium hydroxide
solution while tilting the flask so that two layers are formed.
Connect rapidly to the condenser unit heat and collect
distilled ammonia in 50 ml boric acid/indicator solution.
Collect 50 ml of distillate. On completion of distillation
remove the receiver and titrate against standard 0.1N HCL
acid solution.
( )

(

( )

RESULTS AND DISCUSSION
The results of proximate composition of sample fishes
are given in Table 1. The results of current studies have
revealed that culture habitat of fish has direct bearing on its
nutritional quality. The proximate composition of fish flesh
of wild Rohu and Mori showed higher moisture content
(75.81 ± 1.08 % & 77.75 ± 0.87 % in Head Qadirabad and
77.68 ± 0.98 % & 76.16 ± 0.62 % in Head Rasul) and low
protein (74.83 ± 1.71 % & 73.02 ± 1.38 % in Head
Qadirabad and 77.15 ± 2.02 % & 73.37 ± 0.76 % in Head
Rasul) than their farmed counter parts (Moisture = 73.89 ±
0.71 % & 74.51 ± 0.87 % and protein = 78.81 ± 0.91 % &
77.55 ± 1.24 %). Our results are similar as observed by
Jankowaska et al., (2007) who observed that contents of
protein are higher in cultivated fillets of perch (Perca
fluviatilis) than the wild perch.

)

( )
Fat Determination
Weigh into an extraction thimble 2-3 g of the dried
sample. Place the thimble inside the soxhlet apparatus.
Place a dry, tared solvent flask in position beneath, add the
required quantity of petroleum ether and connect to
condenser. Adjust heating rate to give a condensation rate
2 to 3 drops/second and extract for 16 hours. On
completion remove the thimble. Complete the removal of

Table 1. Proximate Composition of (Labeo rohita) and Mrigal (Cirrhinus mrigala) Fishes
Source
Fish
Scientific Replicate
Parameters
Species
Name
Moisture (%)
Ash (%)
Crude Protein (%)
Army Fish
Farm,
Lahore
Head
Qadirabad,
River
Chenab
Head
Rasul, River
Jhelum

Rohu
Mrigal
Rohu
Mrigal
Rohu
Mrigal

Labeo
rohita
Cirrhinus
mirgala
Labeo
rohita
Cirrhinus
mirgala
Labeo
rohita
Cirrhinus
mirgala

Crude Fat (%)

5

73.89 ± 0.71

7.65 ± 0.57

78.81 ± 0.91

3.24 ± 0.58

5

74.51 ± 0.87

7.07 ± 0.39

77.55 ± 1.24

2.66 ± 0.21

5

75.81 ± 1.08

4.90 ± 0.47

74.83 ± 1.71

4.80 ± 0.18

5

77.75 ± 0.87

6.10 ± 0.51

73.02 ± 1.38

3.89 ± 0.13

5

77.68 ± 0.98

5.44 ± 0.31

77.15 ± 2.02

4.33 ± 0.24

5

76.16 ± 0.62

4.37 ± 0.44

73.37 ± 0.76

3.16 ± 0.20

The fat contents were significantly higher in wild fishes
(4.80 ± 0.18 % and 3.89 ± 0.13 % in head Qadirabad and
4.33 ± 0.24 % and 3.16 ± 0.20 % in Head Qadirabad)
compared to farmed fishes (3.24 ± 0.58 % and 2.66 ±
0.21%). A result similar to those studied by Tahir (2003),
reported highest lipid content in wild fishes compare to
farmed fishes. The ash contents of farmed fishes (7.65 ±
0.57 % and 7.07 ± 0.39 %) are greater than that of the wild
fishes (4.90 ± 0.47 % and 6.10 ± 0.51 in head Qadirabad
and 5.44 ± 0.31 % and 4.37 ± 0.44 % in Head Rasul).

Chakraborty et al. (2016), studied the proximate
composition of three small indigenous fishes available in
Kokrajhar district. Proximate composition includes
moisture, lipid, protein and ash content. The selected fish
species were Channa punctatus (Bloch), Channa gachua
(Hamilton) and Amblypharyngodon mola (Hamilton). The
analysis was carried out following the standard methods.
These species shows the resemblance results with our
study.
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Chrisolite et al. (2015), studied the proximate
composition (moisture, protein, fat and ash content) and
mineral composition (Sodium, Potassium, Calcium, Iron
and Phosphorus content) of fifteen freshwater fishes to
create a baseline data on the nutritional quality of
freshwater fishes. They found that the moisture content of
the fishes under study ranged from 73.21 to 81.90%, the
protein content of fishes ranged from 3.46% in pearl spot
(Etroplus suratensis) to 27.44% in eels (Anguilla
bengalensis) and nine species had protein content over
15 %. The lipid content ranged from 0.25% (Channa
striatus) to 8.26% (Mystus aor) and only three fishes viz.
grass carp (Ctenopharyngodon idella), catfish (Mystus aor)
and pearl spot (Etroplus suratensis) had higher lipid value
of over 7%. The carbohydrate content was very low (0.07
to 1.0%) and ash content ranged from 0.92 to 2.18%.
Sodium, Potassium, Calcium, Iron and Phosphorus content
ranged from 0.35-1.19%. The study showed that
freshwater fishes had protein and lipid content similar to
marine fishes and can be used as a protein rich food at
relatively cheaper cost. These results are also similar with
our study.

Chakraborty, S., Brahma, B.K., Goyal, A.K., 2016.
Proximate composition of three small indigenous fish
Species encountered in the local fish market of
Kokrajhar, BTAD, Assam. Indi. J. Appl. Res., 5 (10):
712-714.
Chan, L.L.H., 2015. Increasing fish consumption in women
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benefitsThesis, Flinders University.
Chrisolite, B., Shanmugam, S., Arumugam, S.S.S., 2015.
Proximate and mineral composition of fifteen
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Aquacult. Trop., 30(1/2): 33.
Petricorena, C.Z., 2015. Chemical Composition of Fish and
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2007. Proximate and mineral composition in some
selected fresh water fishes in Nigeria. Inter. J. Food
Safety, 9(1): 52-55.
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Guyer, K.E., Singla A., Tantry, U.S., Toth, P.P., Gurbel,
P.A., 2015. Relation of fish oil supplementation to
markers of atherothrombotic risk in patients with
cardiovascular disease not receiving lipid-lowering
therapy. Am. J. Cardio., 115(9): 1204-1211.
Froese, R., 2006. Cube law, condition factor and weight–
length relationships: history, meta-analysis and
recommendations. J. Appl. Ichthyol., 22(4): 241-253.
Gershanovich, A., Markevich, N., Dergaleva, Z.T., 1984.
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Ichthyol., 24(3): 78-90.
Giacalone, V.M., D’anna, G., Badalamenti, F., Pipitone, C.,
2010. Weight-length relationships and condition factor
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untrawled areas off the coast of northern Sicily (central
Mediterranean Sea). J. Appl. Ichthyol., 26(6): 954-957.
Gupta, B. K., Sarkar, U. K., Bhardwaj, S.K., Pal, A., 2010.
Condition factor, length–weight and length–length
relationships of an endangered fish Ompok pabda
(Hamilton 1822) (Siluriformes: Siluridae) from the River
Gomti, a tributary of the River Ganga, India. J. Appl.
Ichthyol., 27(3): 962–964.
Gupta, B. K., Sarkar, U.K., Bhardwaj, S.K., Pal , A., 2011.
Condition factor, length–weight and length–length
relationships of an endangered fish Ompok pabda
(Hamilton 1822) (Siluriformes: Siluridae) from the River
Gomti, a tributary of the River Ganga, India. J. Appl.
Ichthyol., 27(3): 962-964.
Hassan, M., Javed, M., 1999. Length-weight Relationships
and Condition Factor Studies in Three Major Carps

CONCLUSION
The experimental data suggest that nutrionally farmed
fish is better than the wild one for human consumption and
body comparison varies from species to species and from
habitat to habitat with the predetermined set of principles.
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