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ABSTRACT 

The  knowledge  of  the  biochemical  and mineral composition of  food  is  of  utmost  

importance  to  know  its  nutritional value of fishes.  In  the  present  era the  peoples  are  very  

precautious  about  health  and  diet.  The fishes are known for rich source of protein. Fish 

contains almost all the nutrients required for good quality health. An attempt was made to 

estimate the biochemical and mineral compositions  of  body  muscles  of  Puntius  sophore  

collected  from  Mudagodu tank of  Karnataka.  The evaluation  of  biochemical  composition  

included  the  moisture, fat, protein,  ash  and  carbohydrate  contents. Along with these nutrients, 

few minerals like potassium, phosphorous, pagnesium, calcium, zinc and copper were also 

evaluated in this study. The fish samples collected from different sites of the tank exhibited 

fluctuations in nutritional values. 

Keywords: Puntius sophore, Nutritional Value, Biochemical Composition, Minerals, 

Mudagodu tank

INTRODUCTION 

The fish is being consumed by several 

animals and humans as an important food 

source in their everyday diet. The fishes are a 

rich source of essential nutrients, 

comparatively economical and easily 

available as well.  These  nutrients  from  
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fishes  provide  necessary  strength  to  fight  

ailments  and  nutritional  security [1]. The  

fish  nutrients  include  oils,  a  rich  source  

of  polyunsaturated  fatty  acids ,  few  

minerals like calcium, zinc, iodine, iron, 

vitamins A and C, etc. It is healthy food. 

Even in the small and local species also has 

enough nutritional components that 

compensate for the regular diet deficiencies. 

In the present world,  where  food  

availability  and  affordability  are  a  

challenge,  fishes  can  be  an  easy  and  

suitable alternative. 

Greater part of the nutritionist recommended 

that humans should eat fish every day [2-5]. 

An rising amount of evidence suggest that 

fish meat and fish oil contains maximum 

amount of polyunsaturated fatty acid that are 

decreasing the cholesterol level to prevent 

coronary heart diseases [6, 7]. Fish meal can 

reduce the risk of dementia and Alzheimer’s 

diseases [8]. 

Proximate compositions of fish tissue are 

interest in relation to food values of fish and 

evaluate their physiological requirements at 

different periods of life. Many researchers 

have studied the depletive effects of 

maturation and spawning in the chemical 

composition of fish [9-13].  

The variations in biochemical and mineral 

variations of Cyprinid fish have not been 

given much attention of Puntius sophore of 

Mudagodu tank, Karnataka. Hence, keeping 

in view of the importance of fish, an attempt 

has been made to study the above aspect. 

 

 

 

 

 

 

 

 

 

Figure 1: Puntius sophore fish 

MATERIALS AND METHODS 

Proximate Composition of Fish  

Fresh specimens of Puntius sophore obtained 

from Mudagodu tank were brought to the 

laboratory in iced condition. Later, washed 

and then their total length and weight were 

recorded. Further, muscle tissue was 

removed and utilised for the estimation of 

protein, lipid and carbohydrate [14-16].  
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The moisture content was estimated by 

AOAC [17] method.  For the estimation of 

protein, the biuret method as given by 

Raymont et al [14] was followed. For this, 30 

mg of fresh tissue samples were removed and 

homogenised with 1 ml of distilled water. 

Later, 4 ml of biuret reagent was added to it 

in two installments of 2 ml each. They were 

then centrifuged for 30 minutes at 3000 rpm 

for 15 minutes. The clear supernatant fluid 

was read at 540 nm using UV-VIS 

spectrophotometer and the protein was 

estimated using the values of optical density 

as follows:  

Protein (%) = 18.44 x optical density / 

Weight of tissue (mg) X100 

 To estimate lipid, the method given by Bligh 

and Dyer [15] was followed. In this method, 

a mixture of chloroform and methanol (2: 1 

V/V) was used. About 1 gm of tissue was 

first ground using a pestle and mortar with 

about 10 ml of distilled water. The pulp was 

then transferred to a conical flask (250 ml 

capacity) and 30 ml of chloroform – 

methanal mixture was added to it and mixed 

well. This was kept overnight at room 

temperature in dark condition for complete 

extraction of lipid. At the end of this period, 

20 ml of chloroform and 20 ml of water were 

added. The top methanol layer was discarded 

and the lower layer was collected free of 

thick pasty interphase by sucking out with a 

fine capillary tube. The collected layer, after 

the extraction, was taken in a preweighed 

beaker and carefully evaporated. The beaker 

with sample was kept covered with a dark 

paper to protect from light to avoid lipid 

polymerisation and decomposition. When the 

residue was free from solvent mixture, the 

weight was determined again. The difference 

in weight gave the weight of lipid. The 

results were expressed in terms of weight in 

milligrams of total lipid per 100 mg of fresh 

tissue.  

Carbohydrate was estimated by phenol-

sulfuric acid method as given by Dubois et al 

[16]. To 20 mg of fresh tissue sample, 1 ml 

of distilled water was added, followed by the 

addition of 1 ml of 5% phenol and 5 ml 

concentrated sulphuric acid. After 30 

minutes, the sample was read at 490 nm in 

UV-VIS spectrophotometer. The value of 

optical density was utilised to estimate the 

carbohydrate as:  

Carbohydrate (%) = 0.1 x optical density/ 

Weight of tissue (mg) x100 

The ash content of the sample was 

determined by heating, the incinerated 

sample in porcelain crucibles in a muffle 

furnace maintained at 5500C ±100C, for 5 

hrs [17]. 
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Minerals Estimation 

To analyse the minerals, entire fish samples 

were used. The micronutrients like zinc and 

copper were evaluated by the Atomic 

Absorption Spectrophotometer using a 

modified method [18]. 

Statistical Analysis 

One way-ANOVA and Post Hoc Tukey HSD 

test were calculated for biochemical and 

mineral components by using statistical 

software of socscistatistics.com to know the 

significance among the components. 

RESULTS AND DISCUSSION 

Biochemical and Mineral Composition  

Figure 2 depicts the biochemical data of 

Puntius sophore. Protein level deviated 18.5 

to 23.7%. While, moisture content fluctuated 

from 69.8 to 75.3%. However, fat, ash and 

carbohydrate levels ranged in between 1.0 

and 2.3%. 

As in Figure 3, potassium content ranged 

from 650 to 698 mg/100gm. Calcium and 

magnesium levels varied from 120-155 and 

110-139mg/100gm respectively. Phosphorus 

in the fish deviated from 242 to 248 

mg/100gm. Trace metals like zinc and copper  

ranged between 18-24 mg/100gm and 3.9-4.2 

mg/100 gm respectively.  

The body composition of fish is 

known to be influenced by the chemical 

content of the diet [19]. The biochemical 

composition of  Oreochromis mossambicus 

populations from 9 reservoirs of Sri Lanka 

were evaluated by De Silva et al [20] when 

they found that the mean percentage of 

protein, total lipid and carbohydrate content 

were 24.18%, 7.91 % and 22.34% 

respectively. Middle part of the muscle of 

Tor khudree fish had low lipid content as 

reported by Nair and Radha Krishnan [21]. 

Correspondingly, Iqbal and Choudhary [22] 

have noticed low ash in Cyprinus carpio and 

high in Labeo dero . Norman [23] opined that 

period of gonads may play a great role in the 

biochemical composition of a fish.  

Kiran [24] studied the biochemical 

constituents of raw and dried specimens of 

the freshwater fish Salmophasia untrahi from 

Bhadra reservoir, Karnataka. The proximate 

composition of dried fish showed maximum 

and minimum occurrence during different 

seasons is attributed to variations in feed, 

water quality, stage of gonads, spawning and 

breeding activity. 

The maximum and minimum 

occurrence of moisture, protein, lipid/fat, 

carbohydrate and ash contents during 

different seasons may be attributed to 

variations in feed intake (Plankton), water 

quality, stage of gonads and spawning. Many 

researchers have observed the depletive 

effects of maturation and spawning on the 
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chemical composition of fishes [9, 10, 25-

27]. 

Minerals are necessary for metabolism in 

human beings [28]. Deficiency of essential 

minerals leads to enzyme-mediated 

metabolic disfunctions and results in organ 

malfunctions, chronic diseases and ultimately 

death [29]. The concentration of minerals are 

shown in Figure 3. Sodium, potassium, 

calcium, zinc magnesium, copper, were 

detected in fresh P. sophore. High level of 

potassium and Phosphorus contents were 

found in fresh P. sophore. 

Statistical Analysis 

Table 1 depicts One way ANOVA data. 

Post Hoc Tukey HSD (beta) 

The Tukey's HSD (honestly significant 

difference) procedure facilitates pair wise 

comparisons within your ANOVA data. The 

F statistic (above) tells whether there is an 

overall difference between sample means. 

Tukey's HSD test determine the various pairs 

of means - if there is a significant difference. 

The Q indicates a significant result. Tukey's 

HSD is appropriate if the F-ratio has not 

reached the significance (Table 2). 

 
Figure 2: Biochemical composition (%) of Puntius sophore from Mudagodu tank 
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Figure 3: Mineral composition (mg/100g) of Puntius sophore from Mudagodu tank 
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Table 1: One way ANOVA data 
 T1 

(Protein & 
Moisture) 

T2 
(Fat & 

Carbohydrate) 

T3(Ash) T4 
(K & Mg) 

T5 

(Ca & P) 
Total 

N 6 6 6 6 6 30 
∑X 278.3 10 11.85 2407 1143 3850.15 

Mean 46.3833 1.6667 1.975 401.1667 190.5 128.338 
∑X2 16826.59 18.16 23.6325 1437375 236433 1690676.3825 

Std.Dev. 27.9932 0.5465 0.2139 307.1699 61.1416 203.1268 
Source SS df MS  

Between-Bio minerals 702176.3847 4 175544.0962 F = 8.87702 
Within-Bio minerals 494378.1638 25 19775.1266  

Total 1196554.5484 29   
The f-ratio value is 8.87702. The p-value is .000133. Significant at p < .05 

 
Table 2: Post Hoc Tukey HSD results 

Pair wise Comparisons HSD.05 = 238.4448 
HSD.01 = 295.3089 

Q.05 = 4.1534    Q.01 = 5.1439 

T1:T2 M1 = 46.38 
M2 = 1.67 

44.72 Q = 0.78 (p = .98083) 

T1:T3 M1 = 46.38 
M3 = 1.98 

44.41 Q = 0.77 (p = .98132) 

T1:T4 M1 = 46.38 
M4 = 401.17 

354.78 Q = 6.18 (p = .00164) 

T1:T5 M1 = 46.38 
M5 = 190.50 

144.12 Q = 2.51 (p = .40944) 

T2:T3 M2 = 1.67 
M3 = 1.98 

0.31 Q = 0.01 (p = .00000) 

T2:T4 M2 = 1.67 
M4 = 401.17 

399.50 Q = 6.96 (p = .00041) 

T2:T5 M2 = 1.67 
M5 = 190.50 

188.83 Q = 3.29 (p = .17006) 

T3:T4 M3 = 1.98 
M4 = 401.17 

399.19 Q = 6.95 (p = .00041) 

T3:T5 M3 = 1.98 
M5 = 190.50 

188.53 Q = 3.28 (p = .17123) 

T4:T5 M4 = 401.17 
M5 = 190.50 

210.67 Q = 3.67 (p = .10191) 

 

CONCLUSION 

Present study will provide a baseline data on 

proximate composition of P.sophore in 

Mudagodu tank of Karnataka. This fish has a 

significant source of protein and mineral 

elements and they will provide good nutrition 

to the people of the region to the rural poor 

people. This fish diet helps to prevent 

malnutrition and improving microelements 

deficiencies. The findings could be useful to 

the people of this region regarding the 

nutritional importance of using this fish. 
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