
Fish and �sh products are considered essential in the human diet due to their high nutritional 

content, particularly protein and omega-3 fatty acids, which are believed to help maintain good 

health and prevent cardiovascular, in�ammatory, and neurological conditions. Objective: To 

evaluate the proximate Rita rita body composition of the freshwater cat�sh Rita rita from 

Pakistan. Methods: Fifty samples of were collected from River Chenab Head Muhammad wala, 

Multan, Punjab and their proximate body composition was evaluated. Descriptive statistics 

were used to summarize the data, while independent t-tests and correlation analyses were 

performed to evaluate relationships among morphometric parameters and body constituents. 

Results: Results showed that the �sh contained 77.62 ± 3.47% water, 0.73 ± 0.19% ash (wet 

weight), 0.87 ± 0.19% fat (wet weight), and 20.78 ± 3.32% protein (wet weight). Correlation 

analysis revealed that water content was highly signi�cantly correlated with protein (r=0.996), 

organic content (r=0.999), and ash (r=0.339), while body weight showed signi�cant correlations 

with most body constituents, including fat (r=0.808) and protein (r=0.628). Conclusion: It is 

concluded that �sh collected from the studied sampling site comprises good nutritional quality, 

especially in respect to fats and protein content, and hence highly recommended for 

consumption. Findings of the research work will be important for consumers to select 

proteinaceous �sh and useful for nutritionists and ichthyologists working on the �sh quality 

meat. 
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In aquaculture, growth is a key component characterized 
by changes in size and tissue composition. Fish and �sh 
products are considered essential in the human diet due to 
their high nutritional content, particularly protein and 
omega-3 fatty acids, which are believed to help maintain 
good health and prevent cardiovascular  diseases [1, 2]. 
Due to their higher content of polyunsaturated fats 
compared to other animal fats, �sh are bene�cial in 
medicine, particularly for lowering blood cholesterol [3]. 
The proximate composition of each �sh species varies and 
is in�uenced by both exogenous and endogenous factors, 
including feeding conditions, water quality, �sh sex and 
age, catch period, water temperature, feeding habits, 
seasonal variations, species-speci�c traits, condition 
factor, size, and activity levels [4-6]. The study of these 

proximate components provides a clear understanding of 
the energy value of �shes  [7]. Moisture percentage can 
indicate content, with lower moisture indicating higher 
level of these content. For instance, different species of 
�sh were reported to have low fat, protein, and calorie 
protein content in the incidence of high water content of 
muscle [8]. The study of muscle components of �sh such 
as fat, protein, and calories, gives us a clear understanding 
in assessing the energy value of the �shes. Fish typically 
contains 66%−81% water, 16%−21% protein, 1.2%−1.5% 
mineral, 0.2%−25% fat, and 0%−0.5% carbohydrate. 
Carbohydrates and non-protein compounds are often in 
negligible percentages, typically <0.5% [7, 8]. The 
freshwater cat�sh, which belongs to the family Bagridae 
and the genus Rita, is commonly found in South Asia and is 
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highly valued for its �avorful meat [9].
This study aimed to evaluate the proximate body 
composition of the freshwater cat�sh Rita rita from 
Pakistan.

70.86 to 83.47). Protein content being signi�cantly high was 

reported to be 20.78±3.32 (range: 15.34 to 27.40) in wet 

weight and 92.79± 1.33 (range: 90.07 to 95.50) in dry weight. 

However, fat and ash levels remained comparatively low 

across both wet and dry weights as shown in table 1.M E T H O D S

For this study, a total of �fty samples were taken and 

tested. Fifty samples of Rita rita were collected from River 

Chenab Head Muhammad wala, Multan, Punjab, Pakistan. 

Each specimen was weighed to the nearest 0.01 gram after 

debris and water removal. Body length was measured to the 

nearest 0.01 centimeter. Sample were dried in an oven (70-

80°C) until the constant mass was obtained [10]. The total 

moisture was calculated as

Water content = Initial weight -Weight after drying

The dry substance of each �sh specimen was ground and 

homogenized, followed by storage in airtight plastic jars. 

Ash content was measured by burning the dry samples in a 

mu�e furnace (550°C for 24 hours). After cooling, the 

samples were weighed to determine ash content as:

Ash content=Initial weight -Weight loss after incineration  

A 2:1 v/v mixture of chloroform and methanol was used to 

extract fat content [11]. The weighted powder of each �sh 

sample was placed in a test tube, combined with the 

solvent solution, stirred, and covered with aluminum foil. It 

was kept overnight and then centrifuged. The clear 

supernatant was transferred into pre-weighed glass 

bottles and evaporated in an oven to leave behind lipid 

fractions. The total fat content was determined by using 

formulae [10]:

Fat = initial weight of sample – �nal weight of sample x 100

The protein content was calculated by [12]:

Protein content = 100 – (All Other Body Contents)

The current study utilized the Statistical Package for the 

Social Sciences software (SPSS) version 26 for all 

statistical tests. Descriptive analysis was used to �nd the 

mean, standard deviation and range of continuous 

variables. The independent sample t-test analysis was 

used to explore the difference in the mean body 

composition parameters between the groups. To assess 

the nature and the degree of association between two 

quantitative variables, correlation analysis was conducted 

with results presented in form of Pearson's correlation 

coe�cients (r). Regression analyses were run for the study 

looking at the effects of body length and weight on 

composition parameters Further, standard errors and the 

R² values for each of the developed models are presented. 

The level of signi�cance used for study was 0.05.
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Table 1: Mean and Range Values of Various Body Constituents of 

Rita rita
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R E S U L T S

Fifty samples of wild Rita rita were selected for estimation 

of their body composition study. The analysis revealed an 

average of water composition (%) to be 77.62 ± 3.47 (range: 

Mean ± S.D RangeParameter

Water%

Ash Wet Wt. %

Ash Dry Wt. %

Fat Wet Wt. %

Fat Dry Wt. %

Protein Wet Wt. %

Protein Dry Wt. %

OC Wet Wt. (%)

OC Dry Wt (%)

70.86-83.47

0.33-1.15

1.87-5.53

0.54-1.45

2.55-5.73

15.34-27.40

90.07-95.50

16.08-28.38

94.47-98.13

77.62 ± 3.47

0.73 ± 0.19

3.29 ± 1.87

0.87 ± 0.54

3.92 ± 0.79

20.78 ± 3.32

92.79 ± 1.33

21.65 ± 3.41

96.71 ± 0.81

We t  W t = a s h  i n  w e t  w e i g h t ;  D r y  W t = d r y  w e i g h t ;  O C 

Content=Organic content

Statistical analyses of total length and other body 

constituents in both wet wt. and dry wt. of Rita rita 

respectively (Table 2). Total length showed highly 

signi�cant with % water with r=0.669, fat wet wt with r 

value 0.784, percent protein wet wt. r=0.626 and percent 

organic content in wet wt. r=0.654; signi�cant correlation 

was found with percent ash wet wt, correlation r=0.485; 

least signi�cant with percent fat dry wt. as r=0.385 and non 

signi�cant correlation with percent ash, protein and 

organic content dry weight.

Table 2: Descriptive Statistical Analysis of Total Length (TL, cm) 

With Various Body Constituents for Rita rita

r 2r

0.447

0.236

0.016

0.615

0.128

0.392

0.083

0.427

0.016

S.E (b)

0.403

0.026

0.125

0.019

0.115

0.405

0.200

0.403

0.125

b

2.511

-0.098

-0.109

-0.162

-0.306

-2.250

0.416

-2.412

0.109

a

27.857

2.682

5.464

4.090

9.984

65.370

84.552

69.460

94.536

Equation

% Water = a+b TL

% Ash Wet Wt. = a+b TL

% Ash Dry Wt. = a+b TL

% Fat Wet Wt. = a+b TL

% Fat Dry Wt. = a+b TL

% Pro. Wet Wt. = a+b TL

% Pro. Dry Wt. = a+b TL

% OC Wet Wt. = a+b TL

% OC Dry Wt. = a+b TL

0.669***

-0.485**
n.s

-0.125

-0.784***

-0.358*

-0.626***
n.s0.288

-0.654***
n.s0.125

Pro= protein; r = Correlation Coe�cient; a = Intercept; b = Slope; 

S.E= Standard Error

Log total length showed highly signi�cant with % water, 

ash wet wt., fat wet wt., protein wet wt. and organic content 

wet wt. with r values 0.666, 0.507, 0.782, 0.622 and 0.651 

respectively. Signi�cant with fat dry wt. with r=0.369 and all 

others showed non-signi�cant correlation as shown in 

table 3. 



The condition factor showed signi�cant correlation with 

percent ash dry wt, correlation r=0.388 and non-signi�cant 

correlation with all remaining body constituents (Table 6).
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Table 5: Descriptive Regression Analysis of Log Wet Body wt. (W, 

g) with Different Body Constituents for Rita rita

Log WW= Logarithm of Wet Weight

Table 6: Descriptive Statistical Analysis of Condition Factor with 

Various Body Constituents for Rita rita

r 2r

0.032

0.151

0.083

0.065

0.016

0.022

0.062

0.026

0.083

S.E (b)

6.616

0.335

1.500

0.359

1.519

6.365

2.505

6.524

1.500

b

8.319

-0.978

-3.120

-0.657

-1.332

-6.685

4.452

-7.342

3.120

a

68.908

1.755

6.561

1.558

5.312

27.778

88.126

29.337

93.439

Equation

% Water = a+b TL

% Ash Wet Wt. = a+b TL

% Ash Dry Wt. = a+b TL

% Fat Wet Wt. = a+b TL

% Fat Dry Wt. = a+b TL

% Pro. Wet Wt. = a+b TL

% Pro. Dry Wt. = a+b TL

% OC Wet Wt. = a+b TL

% OC Dry Wt. = a+b TL

n.s0.179 

-0.388**
n.s-0.288
n.s-0.255
n.s-0.126
n.s-0.150

n.s0.249
n.s-0.160

n.s0.288

Where K is the condition factor

Statistical analyses of log condition factor and other body 
constituents in both wet wt. and dry wt. of Rita rita 
respectively, as shown in Table 7. Condition factor showed 
signi�cant correlation with percent ash wet wt, correlation 
r=0.398, least signi�cant with percent ash dry weight with 
r=0.303 and non-signi�cant correlation with all remaining 
body constituents.

Table 7: Descriptive Statistical Analysis of Log Condition Factor 

with Various Body Constituents for Rita rita

Table 3: Descriptive Statistical Analysis of Log Total Length (TL, 

cm) With Various Body Constituents for Rita rita

Statistical analyses in table 4. showed highly signi�cant 
correlation with % water with r=0.679, ash wet wt. with r 
value 0.611, percent fat wet wt. with r=0.808, percent 
protein wet and dry wt. r=0.628 and percent organic 
content in wet wt. r=0.657; signi�cant correlation was 
found with percent fat dry wt, correlation r=0.375; non-
signi�cant correlation with percent ash, and organic 
content dry weight.

Table 4: Descriptive Statistical Analysis of wet body wt. (g) with 

various body constituents for Rita rita

r 2r

0.460

0.373

0.063

0.652

0.141

0.394

0.394

0.431

0.063

S.E (b)

0.029

0.002

0.009

0.001

0.008

0.029

0.029

0.029

0.009

b

0.183

-0.009

-0.016

-0.012

-0.023

-0.162

-0.162

-0.174

0.016

a

62.630

1.460

4.584

1.855

5.803

34.054

34.054

35.909

95.416

Equation

% Water = a+b TL

% Ash Wet Wt. = a+b TL

% Ash Dry Wt. = a+b TL

% Fat Wet Wt. = a+b TL

% Fat Dry Wt. = a+b TL

% Pro. Wet Wt. = a+b TL

% Pro. Dry Wt. = a+b TL

% OC Wet Wt. = a+b TL

% OC Dry Wt. = a+b TL

0.679***

-0.611***
n.s-0.251

-0.808***

-0.375**

-0.628***

-0.628***

-0.657***
n.s0.251

ns= not signi�cant

Statistical analyses of log wet wt. and other body 
constituents in both wet wt. and dry wt. of Rita rita 
respectively, as shown in table 5. Log wet wt. showed highly 
signi�cant correlation with % water with r=0.674, ash wet 
wt. with r value 0.635, percent fat wet wt. with r=0.817, 
percent protein wet wt. r=0.635 and percent organic 
content in wet wt. r=0.665; signi�cant correlation was 
found with percent fat dry wt, and protein dry weight 
correlation r=0.368; non-signi�cant correlation with 
percent ash, and organic content dry weight.

2rS.E (b)baEquation

Log % Water = a+b Log
TL

Log % Pro. Wet Wt. 
= a+b Log TL

Log % Pro. Wet Wt. 
= a+b Log TL

Log % OC Wet Wt. 
= a+b Log TL

Log % OC Dry Wt. 
= a+b Log TL

r t-value

Log % Ash Wet Wt. 
= a+b Log TL

Log % Ash Dry Wt. = a+b 
Log TL

Log % Fat Wet Wt. = a+b 
Log TL

Log % Fat Dry Wt. = a+b 
Log TL

1.062

3.612

1.424

4.774

2.586

4.042

1.855

4.145

1.958

0.638

-2.902

-0.710

-3.736

-1.543

-2.106

0.087

-2.171

0.021

0.103

0.712

0.771

0.429

0.562

0.382

0.042

0.365

0.026

0.666***

-0.507***

n.s-0.132

-0.782***

-0.369**

-0.622***

n.s0.283

-0.651***

n.s0.120

0.443

0.257

0.017

0.612

0.136

0.387

0.080

0.424

0.014

-22.864

-8.292

-4.814

-15.693

-8.088

-13.357

-68.619

-14.169

-116.661

2rS.E (b)baEquation

Log % Water = a+b Log
TL

Log % Pro. Wet Wt. 
= a+b Log TL

Log % Pro. Wet Wt. 
= a+b Log TL

Log % OC Wet Wt. 
= a+b Log TL

Log % OC Dry Wt. 
= a+b Log TL

r t-value

Log % Ash Wet Wt. 
= a+b Log TL

Log % Ash Dry Wt. = a+b 
Log TL

Log % Fat Wet Wt. = a+b 
Log TL

Log % Fat Dry Wt. = a+b 
Log TL

1.521

1.923

1.289

2.156

1.522

2.537

1.903

2.596

1.961

0.031

0.191

0.225

0.119

0.166

0.113

0.012

0.107

0.007

0.193

-1.087

-0.411

-1.166

-0.491

-0.642

0.034

-0.663

0.013

0.674***

-0.635***

n.s-0.255

-0.817***

-0.392**

-0.635***

0.368**

-0.665***

n.s0.237

0.455

0.404

0.065

0.668

0.154

0.403

0.135

0.443

0.056

-91.887

-21.438

-15.185

-35.096

-21.011

-32.287

-241.059

-34.130

-399.981

2rS.E (b)baEquation

Log % Water = a+b Log
TL

r t-value

Log % Ash Wet Wt. 
= a+b Log TL

Log % Ash Dry Wt. = a+b 
Log TL

Log % Fat Wet Wt. = a+b 
Log TL

1.887

-0.122

0.525

-0.055

0.108

-1.501

-1.074

-0.803

0.090

0.499

0.488

0.439

n.s0.171

-0.398**

-0.303*

n.s-0.255

0.029

0.158

0.092

0.065

-32.176

-9.015

-8.343

-8.658



Statistical analyses of percent water and log percent water 
with other body constituents in both wet wt. and dry wt. of 
Rita rita respectively, as shown in Table 8 and 9. Percent 
water showed highly signi�cant with total length (TL) with 
r=0.669, with wet wt. r=0.679, fat wet wt with r value 0.502, 
percent protein wet wt. r=0.996 and percent organic 
content in wet wt. r=0.999; least signi�cant correlation was 
found with percent ash wet wt, correlation r=0.339; and non 
signi�cant correlation with percent ash, fat, protein and 
organic content in dry wt. of analysis.
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Table 8: Descriptive Regression Analysis of Percent Water with 

Different Body Constituents for Rita rita

Log % Pro. Wet Wt. 
= a+b Log TL

Log % Pro. Wet Wt. 
= a+b Log TL

Log % OC Wet Wt. 
= a+b Log TL

Log % OC Dry Wt. 
= a+b Log TL

Log % Fat Dry Wt. = a+b 
Log TL 0.592

1.319

1.966

1.338

1.985

-0.376

-0.377

0.051

-0.394

0.033

0.395

0.317

0.028

0.312

0.016

n.s-0.136

n.s-0.169

n.s0.250

n.s-0.179

n.s0.284

0.019

0.029

0.063

0.032

0.081

-8.555

-10.644

-104.409

-10.881

-182.520

r 2r

0.447

0.460

0.115

0.049

0.252

0.049

0.993

0.070

0.997

0.049

S.E (b)

0.029

0.394

0.007

0.033

0.007

0.032

0.012

0.054

0.007

0.033

b

0.178

2.521

-0.018

0.051

-0.028

0.050

-0.954

-0.102

-0.982

-0.051

aEquation

0.669***

0.679***

-0.339*

0.221n.s

-0.502***

0.221n.s

-0.996***

-0.264n.s

-0.999***

-0.221n.s

TL= a+b % water

W = a+b % Water

% Ash Wet Wt. = a+b % Water

% Ash Dry Wt. = a+b % Water

% Fat Wet Wt. = a+b % Water

% Fat Dry Wt. = a+b % Water

% Pro. Wet Wt. = a+b % Water

% Pro. Dry Wt. = a+b % Water

% OC Wet Wt. = a+b % Water

% OC Dry Wt. = a+b % Water

5.993

-113.626

2.154

-0.695

3.019

0.018

94.827

100.677

97.846

100.695

Table 9: Descriptive Regression Analysis of log % Water with 

Different Body Constituents for Rita rita

2rS.E (b)baEquation

Log TL= a+b 
Log % Water

Log W = a+b 
Log % Water

r t-value

0.443

0.455

0.122

0.056

0.262

0.040

0.987

0.072

0.992

0.052

-20.525

-1.740

-6.305

-2.118

-8.988

-3.450

-110.892

-69.403

-140.967

-116.483

0.666***

0.674***

-0.350**

n.s0.237

-0.512***

n.s0.199

-0.993***

n.s-0.269

-0.996***

n.s-0.228

0.112

0.372

0.807

0.788

0.617

0.618

0.059

0.044

0.046

0.026

0.694

2.353

-2.087

1.332

-2.549

0.869

-3.505

-0.086

-3.461

-0.042

-0.015

-2.537

3.793

-2.012

4.747

-1.058

7.935

2.130

7.870

2.065

Log % Ash Wet Wt.
= a+b Log % Water

Log % Ash Dry Wt. 
= a+b Log % Water

Log % Fat Wet Wt. 
= a+b Log % Water

Log % Fat Dry Wt.
= a+b Log % Water

Log % Pro. Wet Wt.
= a+b Log % Water

Log % Pro. Wet Wt. 
= a+b Log % Water

Log % OC Wet Wt.
= a+b Log % Water

Log % OC Dry Wt. 
= a+b Log % Water

D I S C U S S I O N

Present study describes comprehensive information and 

scienti�c evidence of proximate composition of 

freshwater edible �sh of Rita rita. Water content in the 

present study was found in normal range (60-80%) as 

reported by various scientists. Percentage of this content 

w a s  f o u n d  v e r y  c l o s e  t o  t h a t  o f  f a r m e d 

Ctenopharyngodonidella (80.76 ± 4.40) reported by Khalid 

and Naeem [13] in Hybrid , (79.22- 80.83%) reported by Iqbal 

et al. [14]; and in the head �esh of Rita rita (84.5%) as 

studied by Khan et al., [9]. However, Gul et al. have found 

lower percentage of this content in some species 

(Garragotyla, Garragotyla) of family Cyprinidae [15]. Ash 

content range in �sh is reported as 0.89-8.00% in different 

�sh species by various �sheries scientists. This 

constituents in Rita rita in the present work being 2.77% 

shows to be in normal limit. Percent value of ash was found 

comparable with that of studied by Naeem et al. in Cirrhinus 

mrigala (2.87±0.54%) [14], by Kousar et al. in Genetically 

Improved Farmed Tilapia (GIFT) (2.75- 3.30%) [16]. Another 

study also found low percentage of ash (0.89%) in the �esh 

of Rita rita. Our �ndings are however opposed by the results 

that reported too high percentage (8.00%) of this content 

in another Cyprinid [15]. Fat contents of Rita rita were found 

to be only 2.98% for the present study and within the range 

(2.5-6.00%) as studied by various ichthyologists. This 

�nding is in agreement with the results that highlight the 

fat content of Puntius chola and Cirrhinus mrigala, 

respectively [9]. However, on the contrary, a previous study 

done on seven �shes reported the maximum lipid and fat 

content in Rita rita [17]. Comparison of protein content 

among different �sh species shows that it ranges from 10-

20% in wet wt. of �sh. Hence, this constituent was found 

within the range as documented by various authors. Bano 

et al., have also documented percentage of protein range in 

Labeocalbasu being 13.87- 15.66% in different treatments 

feeding different levels of dietary protein [18]. This study 

also depicted the effect of �sh size on the body 

composition of Rita rita. Previously, Mitra et al., also 

determines the impact of size on the biochemical 

composition of Rita rita �sh, showing the medium sized 

�shes with highest protein and minimum fats [19]. These 

�nding also veri�es the results of different studies also 

documented a de�nite effect of size of Ctenopharyngodon 

idella, Catla catla, Labeoo calbasu, GIFT (Genetically 

Improved Farmed Tilapia), Clarias batrachus and Hybrid �sh 

(Catlacatla♂ and Labeorohita♀) on proximate composition 

[13, 16, 20]. Though, in spite of the differences, the range of 

protein in different species of �sh study shows that these 

�shes are good sources of protein to consumers. Present 



study describes comprehensive information and scienti�c 

evidence of proximate composition of freshwater edible 

�sh of Rita rita. The proximate composition of Rita rita was 

evaluated to determine its importance and quality for 

human consumption. Results of the present study 

indicated that Rita rita constitutes a low fatty acid and ash 

content while a high source of protein and thus can be 

described as an ideal dietetic �sh food for human 

consumption.
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C O N C L U S I O N S

This study highlights the proximate composition of Rita 

rita, indicating its quality in terms of its nutritional value, 

high protein content and low amounts of fat. The 

correlations between morphometric parameters and body 

constituents imply that size and condition enhance the 

nutritional value of the �sh. Thus, these results support the 

inclusion of Rita Rita in the diet and may interest people 

who consciously care about their diet. This research 

contributes new information to ichthyologists and 

nutritionists to encourage the consumption of Rita rita in 

human diets. Enhancing the nutritional parameters of this 

dish is also an aspect that further research should explore.
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