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Body Composition analysis of wild Labeo Bata in relation to body size and condition factor from Chenab, Multan, Pakistan
Abstract    Seventy three wild Labeo bata of different body sizes, ranging from 8.20-16.00 cm total length and 7.4-86.19 g body weight, were studied for the analysis of body composition parameters (Water content, ash content, fat content, protein content) in relation to body size and condition factor. Mean percentage is found as for water 77.71 %, ash 3.42 %, fat 2.20 % and protein content 16.65 % in whole wet body weight. Highly significant positive correlations were observed between condition factor and body weight (r = 0.243). Protein contents, organic content and ash (% wet body weight) increase with increasing percent water contents for Labeo bata while these constituents (% dry body weight) and fat contents (% wet and dry body weight) have no influence on percent water. It was observed that variations in the body constituents have no association to body weight or length.
Keywords— Labeo bata, Body size, Body composition, Condition factor.
I. INTRODUCTION
Proteins have a vital role in human diet for proper growth and other crucial activities. Fish is regarded as an excellent source of proteins for human diet. As compared to other sources of animal protein, the fish provides highly digestible protein which has also much growth promoting value for humans. Recent studies has proved that fish proteins are superior to that of milk, beef and egg albumen regarding digestibility which is in the order of 96 % for the fish. These proteins comprises all the essential amino acids namely lysine, arginine, histidine, leucine, isoleucine, valine, threonine, phenylalanine and tryptophane. This makes the biological value of fish much higher. They have significant role in nutrition, income, employment and foreign exchange earning of the country (Talwar and Jhingran, 1991).
One of the major aspects in fisheries sciences is body composition and this is the parameter by which physiology of fish can be indicated. Body composition demonstrated the nutritional value of food because analysis of biochemical composition including protein, fat, water and ash is very 
TABLE I

MEAN VALUES AND RANGES OF VARIOUS CONSTITUENTS OF HYBRID (CATLA CATLA ♂X LABEO ROHITA ♀)

	Body Constituents
	Mean ± S.D
	Range

	Water content (%) 
	77.71 ± 3.05
	59.27 – 88.09

	Ash content (% wet weight)
	3.42 ± 0.67
	1.67– 5.70

	Ash content (% dry weight)
	15.36 ± 2.35
	10 – 22

	Fat content (% wet weight)
	2.20 ± 0.90
	0.82 – 4.90

	Fat content (% dry weight)
	9.96 ± 3.94
	4 – 23

	Protein content (% wet weight)
	16.65 ± 2.58
	8.14 – 31.76

	Protein content (% dry weight)
	74.67 ± 4.59
	61– 82


S.D = Standard Deviation

imperative in assessing food value (Kamal et al., 2007) whereas carbohydrates and other non protein components are usually ignored (Cui and Wootton 1988; Love 1980; Wootton 1990). The percentage of water is good indicator of its relative contents of energy, proteins and lipids. The lower the percentage of water, greater the lipids and protein contents and higher the energy density of the fish (Dempson et al., 2004). It means determining the relative amount of water in the fish one can obtain relative estimates of the energy, fat and lipid contents (Ali et al., 2005).The residing weight of majority of fish consists of about 70-80% of water, 20-30% of protein and 2-12% of lipid (Love 1980). So, biochemical evaluation is crucial to ensure the nutritional value as well as eating quality fish (Azam et al., 2004). However, the value of these body constituents vary considerably from one species and one individual fish to another depending on age, sex, feeding season, sampling time, activity and environmental condition (Tang et al., 2009). 

Pakistan is bestowed with immense aquatic resources both marine and freshwater. Fish is the most abundant and successful of all vertebrates encountered in water. One of the freshwater, Labeo bata, is an important commercial species for aquaculture. Labeo bata is a minor carp, belonging to the Family Cyprinidae. Labeo bata is found in India and Bangladesh, and is also reported from Pakistan. This species has also been introduced into reservoirs where the species is cultivated. Labeo bata is non-migratory (Mathur, 1973), a benthopelagic and potamodromous species, which inhabits rivers. It is an herbivorous column feeder (Talwar and Jhingran, 1991; Azadi et al., 1996a). It is a greatly preferred fish with an elevated worth in the market, however fishing is not considered to be a great threat to the species due to the extent of aquaculture. The present study was aimed to determine the proximate body composition and to estimate the percentage of water, protein, ash and fat contents in Labeo bata found form Chenab river of Pakistan.
II.  MATERIALS AND METHODS

Seventy three, wild Labeo bata of different body sizes, ranging from 8.20-16.00 cm total length and 7.4-86.19 g body weight, were obtained from different localities of Chenab River, Southern Punjab, Pakistan, using a cast net and were transported live to the Fisheries laboratory, Institute of Pure and Applied Biology, Bahauddin Zakariya University Multan, in plastic containers. On arrival at the laboratory, fresh fish were washed with tap water several times to remove adhering blood and slime. They were anaesthetized with Tricaine Methanesulfonate (MS 222), weighed to nearest 0.01 g on an electronic digital balance (MP-3000 Chyo, Japan) and their length measured to the nearest 0.1 cm on wooden measuring tray. These fish were placed in a pre-weighed aluminum foil tray in an electric oven (Memmert ® 8540) at 50-60°C until a constant weight was obtained. The total water content in the fish body was calculated by using the following formula:
Total water content = Wet body weight – Dry body weight

And then percent water in the whole fish was calculated by the following formula:- 

Percent water = Total water content / Wet body weight x 100

Dry carcasses were powdered in an electric blender (Moulinex) and sub-samples taken for ash and fat determination. Ash content was determined in duplicate for each fish using 500-1000 mg sub samples in a muffle furnace (RJM-1.8-10A) for 24 h at 450-500°C. Quantity of ash and its percentage in all the samples were calculated by using the formulae:-

% ash (wet body weight) = Total ash in the sample / wet weight of the sample x 100

% ash (dry body weight) = Total ash in the sample / dry weight of the sample x 100

The total lipid contents of 1 g dry tissue were determined by extraction in a 1:2 mixture of chloroform and methanol (Bligh and Dyer, 1959). Fat content in wet and dry body weight and its percentage in all the samples were calculated by using following formulae:- 

Fat content = Initial weight of sample - Final weight of the sample

% fat (wet body weight) = weight of fat in dry sample / wet weight of the sample x 100

% fat (dry body weight) = weight of fat in dry sample / dry weight of the sample x 100

Protein contents were estimated by difference from the mass of other main constituents that is, ash, fat, water (Weatherley and Gill, 1987; Salam and Davies, 1994). Carbohydrates do not form a major component of fish and are usually present in negligible amounts (Weatherley and Gill, 1987; Salam and Davies, 1994). Condition factor (K) for each fish was calculated using a formula K = 100 x W/L3 by the method of Weatherley and Gill (1987) and Wootton (1990). Statistical analysis including regression analysis, calculation of correlation coefficients, standard error of the estimates,  student's t- test, and comparison of two means and plotting of data were carried out using Excel/Lotus 1-2-3 program on IBM computer following Zar (1996).
III. Results
Mean values and ranges of various body constiruents of wild Labeo bata in whole body weight are given in Table I. Relationship between percent water and various body constituents revealed that protein and ash contents (% wet body weight) increases with increasing percent water contents. While ash and protein (% dry body weight), and fat content (% wet and dry body weight) remained non-significant (P>0.05) with percent water content (Table II). Body weight has no influence percent water, ash, fat and protein (Table III). Total length also has no influence on percent water, ash, fat and protein (Table IV) in the present study. High degree of correlation was found when total values of each body constituents i.e., water, fat, ash and protein of Labeo bata was transformed into log and plotted against log wet body weight (Table V) and total length (Table VI). The index of fish condition used in this study in this species is “K”. Values of K for Labeo bata ranges between 0.86 - 1.67. The condition factor remains fairly constant with percent water, percent ash and percent protein except percent fat. The regression parameters of their relationship are given in Table VII for Labeo bata.
IV. DIscussion

Body size of the fish had no influence on percent water, percent ash, percent fat and percent protein. But when total values of each body constituents i.e., water, fat, ash and protein of both species were transformed into log and plotted against log wet weight and log total length, a linear relationship is obtained showing a high degree of correlation in this fish and various studies confirm these results (Salam et al., 1991; Salam et al., 2001; Ali et al., 2005; Naeem, et al., 2010c). 

In the present study, the high positive correlations were observed between water content and protein content (%wet body weight),  are in general agreement with those reported by other investigators (Salam and Davies, 1994;  Salam et al., 2001). Many investigators have developed equations relating water content with fat content and water content with protein content and concluded that body composition can be predicted from water content using regression equations (Elliott, 1976; Salam et al., 1991; Brown and Murphy, 1991; Salam and Davies, 1994).

Body composition in fish is also influenced by condition factor (Groves, 1970; Caulton and Bursell, 1977; Salam and Davies, 1994; Naeem et al., 2011). Several workers have experienced success using condition factor (K) to estimate body composition (Salam and Davies 1994; Salam et al., 2001; Ali 
TABLE II

STATISTICAL PARAMETERS OF % WATER CONTENT VERSUS VARIOUS % BODY CONSTITUENTS OF wild 
(Labeo bata)
	Relationships
	r
	a
	b
	S. E. (b)
	t value when

b=0

	% Water (x)

%Fat wet weight (y)
	0.285 n.s

	8.775


	-0.084


	0.033


	-0.084



	% Water (x)

%Fat dry weight (y)
	0.098 n.s

	0.098


	0.127


	0.152


	0.127



	% Water (x)

%Protein wet weight(y)
	0.916 ***


	76.950


	-0.775


	0.040


	-0.775



	% Water (x)

%Protein dry weight(y)
	0.095 n.s

	85.880


	-0.144


	0.177


	-0.144



	%Water (x)

%Ash wet weight (y)
	0.631 **


	14.274


	-0.139


	0.020


	-0.139



	% Water (x)

%Ash dry weight (y)
	0.022 n.s

	14.021


	0.017


	0.091


	0.017




Wt. = weight, r = correlation coefficient, a = intercept, b = regression coefficient, S.E. = standard error, P = probabilities,

 ***P < 0.001, **P < 0.01, ns P>0.05

TABLE III

Statistical parameters of % water content versus % body weight of wild 

(Labeo bata )
	Relationships
	r
	a
	b
	S. E. (b)
	t value when

b=1

	Body weight (x)

% Water (y)
	0.161 n.s

	76.353


	0.059


	0.043


	0.059



	Body weight (x)

%Fat wet wt. (y)
	0.173 n.s

	2.641


	-0.019


	0.013


	-0.019



	Body weight, (x)

%Fat dry wt. (y)
	0.132 n.s

	11.402


	-0.063


	0.055


	-0.063



	Body weight (x)

%Protein wet wt.  (y)
	0.106 n.s

	17.417


	-0.033


	0.036


	-0.033



	Body weight, (x)

%Protein dry wt. (y)
	0.111 n.s

	73.278


	0.061


	0.065


	0.061



	Body weight (x)

% Ash wet wt. (y)
	0.089 n.s

	3.588


	-0.008


	0.010


	-0.008



	Body weight (x)

%Ash dry wt. (y)
	0.007 n.s

	15.319


	0.002


	0.034


	0.002





r = Correlation Coefficient; a = Intercept; b = slope; S.E= Standard Error; *** p <0.001
TABLE IV

STATISTICAL PARAMETERS OF % water content versus % of total length of wild

 (Labeo bata)
	Relationships
	r
	a
	b
	S. E. (b)
	t value when

b=3

	Total length (x)

% Water (y)
	0.107 n.s

	75.085


	0.214


	0.236


	0.214



	Total length (x)

%Fat wet wt. (y)
	0.042 n.s

	2.513


	-0.024


	0.070


	-0.024



	Total length  (x)

%Fat dry wt. (y)
	0.022 n.s

	10.645


	-0.055


	0.307
	-0.055



	Total length (x)

%Protein wet wt. (y)
	0.098 n.s

	18.689


	-0.165


	0.204


	-0.165



	Total length (x)

%Protein dry wt. (y)
	0.017 n.s

	74.028


	0.052


	0.358


	0.052



	Total length (x)

% Ash wet wt. (y)
	0.053 n.s

	3.712


	-0.023


	0.052


	-0.023



	Total length (x)

%Ash dry wt. (y)
	0.002 n.s

	15.326


	0.003


	0.183


	0.003







TL = Total Lengt
TABLE V

Statistical parameters of wet body weight (w, g) versus total body constituents (wet weight, g)
 OF wild (Labeo bata)
	Relationships
	r
	a
	b
	S. E. (b)
	t value when

b=1

	Body weight (x)

Water content (y)
	0.996 ***


	-0.328


	0.793


	0.007


	-165.907



	Log body weight (x)

Log water content (y)
	0.994 ***


	-0.135


	1.019


	0.013


	-165.670



	Body weight (x)

Fat content (y)
	0.579 **


	0.098


	0.017


	0.003


	-333.301



	Log body weight, g (x)

Log fat content (y)
	0.630 ***


	-1.436


	0.810


	0.118


	-9.733



	Body weight (x)

Protein content (y)
	0.944 ***


	0.198


	0.157


	0.006


	-199.832



	Log body weight (x)

Log protein content (y)
	0.928 ***


	-0.757


	0.981


	0.046


	-19.354



	Body weight (x)

Ash content (y)
	0.859 ***


	0.031


	0.032


	0.002


	-499.959



	Log body weight (x)

Log ash content (y)
	0.873 ***


	-1.397


	0.942


	0.062


	-25.420




TABLE VI

Statistical parameters of total length (TL, cm) versus total body constituents (g) of wild  
Labeo bata)
	Relationships
	r
	a
	b
	S. E. (b)
	t value when

b=1

	Total length (x)

Water (y)
	0.942 ***


	-32.453


	4.105


	0.172


	-13.337



	Log total length (x)

Log water content (y)
	0.945 ***


	-1.954


	2.926


	0.119


	-22.284



	Total length (x)

Fat content (y)
	0.650 **


	-0.801


	0.105


	0.014


	-214.181



	Log total length (x)

Log fat content (y)
	0.708 ***


	-3.338


	2.747


	0.325


	-6.484



	Total length (x)

Protein content (y)
	0.898 ***


	-6.215


	0.817


	0.047


	-63.013



	Log total length (x)

Log protein content (y)
	0.888 ***


	-2.525


	2.832


	0.173


	-14.509



	Total length (x)

Ash content (y)
	0.839 ***


	-1.358


	0.174


	0.013


	-230.595



	Log total length (x)

Log ash content (y)
	0.853 ***


	-3.157


	2.778


	0.202


	-12.073




TABLE VII

Statistical parameters of condition factor versus % body constituent (wet weight, g) of wild
 (Labeo bata)
	Relationships
	r
	a
	b
	S. E. (b)
	t value when

b=1

	Condition factor (x)

% Water (y)
	0.205 n.s
	72.039


	4.730


	2.677


	4.730



	Condition factor (x)

% Fat (y)
	0.496 *


	6.276


	-3.392


	0.703


	-3.392



	Condition factor (x)

% Protein (y)
	0.029 n.s

	17.328


	-0.559


	2.313


	-0.559



	Condition factor (x)

% Ash (y)
	0.153 n.s

	4.356


	-0.779


	0.598


	-0.779



	Condition factor (x)

% Organic contents (y)
	0.195 n.s

	23.605


	-3.951


	2.353


	-3.951




et al., 2005), but many researchers have also failed to find significant relationships between condition factor and body composition (Salam et al., 1991; Simpkins et al., 2003; Trudel et al., 2005). In the present study, the condition factor remains fairly constant with percent water, percent ash and percent protein except percent fat. However, apparent variations in condition factor were studied may be due to change in habitat, feeding, breeding or sampling season.
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