
 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2022/11.03.09 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2022); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:11, ISSUE:3(1), March: 2022 

Online Copy of Article Publication Available (2022 Issues): www.ijmer.in 
Digital Certificate of Publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

Scopus Review ID: A2B96D3ACF3FEA2A 
Article Received: 2nd March 2022   
 Publication Date:10th April 2022 

Publisher: Sucharitha Publication, India 

 

 
53 

 

BIOCHEMICAL COMPOSITION OF FISH LABEO ROHITA AND ANGUILLA ANGUILLA EGGS FROM LOCAL 
WATER RESERVOIRS AROUND AMRAVATI CITY, MAHARASHTRA 

 
Y. D. Akhare 

Vidya Bharati Mahavidyalaya 
C.K. Naidu Marg, Camp., Amravati, Maharashtra, India 

 
Abstract 

Fish products comprise an important ingredient in the human diet to upgrade their nutritional standards. While nutritional 
value of fish obviously depends on their biochemical composition. In the present study, an effort has been made to compare the 
biochemical compositions of freshwater fish eggs of Labeo rohita and Anguilla anguilla, in the following aspects: protein, 
carbohydrate, lipid, RNA, DNA, sodium and potassium. Samples of eggs and were collected from the resident market of the Amravati 
city. Findings of the study reveal that, the carbohydrate, protein, RNA and potassium content in eggs of Anguilla anguilla were found 
more as compared to the eggs of Labeo rohita. These results shows that, under controlled conditions, fish fed with natural food grow 
quickly and do not develop external body malformations. 

 
Keywords: Nutritional Standards, Biochemical Composition, Malformation. 

 
Introduction: Fish is widely used throughout the word as besides being a good source of biogically high valued protein, it also 
provides other benefits such as lowering of blood cholesterol level. Therefore, fish protein may be used to complement important 
amino acids and also to improve overall protein quality of mixed diet. FAO, 2005. Fish products comprise an important ingredient in 
the human diet to upgrade their nutritional standards. While nutritional value of fish obviously depends on their biochemical 
composition. Prado, et. al., 2009.  
 

The biochemical composition of eggs is one of the factors determining egg quality since eggs must contain all the nutirents 
rquired for normal development during embryonic and yolk-sac larval stages. Several nutrients such as vitamins and essential fatty 
acids have been suggested to be related to egg quality in both freshwater and marine fishes Solimon et. al,. 1986. Fish eggs also have a 
good source for human nutrition due to their therapeutic role in reducing certain cardiovascular disorders. The health benefits of fish 
oils in prevention of cardiovascular diseases through modification of risk factors like hyperlipideemia, hypertension and secondary 
prevention following myocardial infractions have reviewed Calder 2004. Apart from this the study RNA:DNA ratio of eggs is equally 
important to know the nutritional status of eggs as well as physiological condition of the fish itself in particular water body. Required 
optimum ratio of RNA:DNA present in fish body part or in spawned eggs is indication of good productivity of water body. The 
RNA:DNA ratio is a good indicator of sexual maturation in the male gonad. Two peaks of RNA:DNA ratios were observed for the 
female gonad, possibly corresponding to gonad restoration and vitellogenesis. 

  
Prabhakara Rao et. al., 2013 studied the lipid profile and fatty acid composition of fish eggs from two common freshwater 

fish species Catla catla and Cirrhinus mrigala. The total lipid of the egg was extracted using chloroform/methonol. The fatty acid 
compositon of the total lipid and the lipid classes was analysed by GC, GCMS and the phospholipids fraction was analysed by high 
performance liquid chromatography. The neutral and phospholipid fractions were 46.5 and 27.4% in catla and 51.3 and 27.4% in 
mrigal. An egg needs all the necessary information to direct the development of a functional, free-swimming embryo and all the 
‘building blocks’ to form the embryo; so, it needs all the amino acids, lipids and carbohydrates that make up an embryo, together with 
calcium, vitamins and metals for enzyme and other metabolic actions. These specialised materials and derived from a number of 
maternal sources and must be incorporated during the growth of the oocyte in the ovary. If an egg does not contain a particular 
compound, or contain an inappropriate amount of a compound, it will not be able to sustain development of a viable embryo. Thus, in 
the present study, biochemical composition of fish Labeo rohita and Anguilla anguilla has been done from local water reservoirs 
around Amravati city, Maharashtra, India.  

 
Materials and Methods:  The sample of fish eggs of Labeo rohita and Anguilla anguilla were collected from the local market of 
Amravati and the samples were stored in a deep freezer at -150c. The samples were taken accordingly from storage tubes at the time of 
examination. In the whole experimentation following methods were used; Total protein was estimated by (Lowry et. al., 1951) 
method. Total carbohydrate by (Mecozzi, 2005) method and total lipid by (Dubois et. al., 1956) method. Extraction of RNA and DNA 
was done by the procedure of (Burton et. al., 1965) method. Estimation of RNA was done by the orcinol method of (Ashwell 1957) 
method and estimation of DNA was done by diphenylamine method of (Burton 1956). Values are expressed in mg/100mg for protein, 
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carbohydrate, and lipid and μg/100mg for RNA and DNA. Estimation of minerals (Sodium and Potassium) was done with the help of 
flame-photometer. Values are given as mean. 
Result and Discussion: To understand egg quality, one needs to be able to understand what gets into oocytes, how it gets there and 
the role of the various constituents. In the present study the biochemical composition of fish eggs of Labeo rohita and Anguilla 
anguilla were observed. The bio-molecules of these eggs which were being under consideration were proteins, carbohydrates, lipids, 
minerals and nucleic acids (RNA and DNA). In this study it was shown that the concentration of protein was in the range of 38.6 
mg/100mg for Labeo rohita and 34mg/100mg tissue in Anguilla anguilla fish. The amount of protein will show the availability of 
food of an organism. A finding which is at variance with a recent suggestion that free amino acids may serve as the sole substrate for 
aerobic energy metabolism during embryogenesis in species, Fyhn & Serigstad, 1987. The estimated results of lipid concentration of 
the sample eggs of fish Labeo rohita and Anguilla anguilla were 1.73 and 4.76 mg/100mg tissue sample. The concentration of 
carbohydrates in the fish eggs in present study were 0.203 for Labeo rohita and 0.212mg/100mg for Anguilla anguilla.  
 
Table: Concentrations of Proteins, Carbohydrates, Lipids, RNA, DNA, Sodium, Potassium of fish, Labeo rohita and Anguilla 
anguilla eggs.  

Biochemical Content Labeo rohita Anguilla anguilla 
Protein (mg/100mg) 38.6 ± 0.33 34± 0.21  
Carbohydrates (mg/100mg) 0.203 ± 0.02  0.212 ± 0.04 
Lipids (mg/100mg) 1.73 ± 0.04 4.76 ± 0.03 
RNA (µg/100mg) 0.53 ± 0.03 0.53 ± 0.02 
DNA (µg/100mg) 0.40 ± 0.02 0.35 ± 0.02 
Sodium (µg/100mg) 0.82 ± 0.04 0.75 ± 0.03 
Potassium (µg/100mg) 0.78 ± 0.02 0.71 ± 0.02 

Values are mean ± S.D. of Six observations. 
 

 
RNA serves as both a template and organizer for protein synthesis the loss of RNA results in a decrease in the potential 

maximum rate of protein synthesis and may consequently limit growth. In fact, it has been postulated that control over the rate of 
protein synthesis is exerted by the rate of messenger RNA synthesis and break down. The RNA content of a wide variety of organisms 
has been related to growth rate, Sutcliffe 1970. The best correlations between RNA concentration and growth rate have been observed 
for organisms in a phase of exponential growth. Dagg and Littlepage, 1972.  

 
The RNA-DNA ratio can be considered as a measure of the amount of protein synthesis machinery per cell, since the DNA 

content of an organism is an indicator of cell number. Therefore, the direct positive relationship between RNA-DNA ratio and growth 
rate observed in this study were expected. Higher RNA tissue concentration at lower temperature may be a compensatory mechanism 
for lower RNA activity, Goolish et, al., 1984. Determination of RNA and DNA can be used as biochemical indicators of recent growth 
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rates of fish within each time period, RNA concentrations increased somewhat with higher feeding rate and faster growth. DNA 
concentration, however, increased with greater weight loss and longer periods of food deprivation. The slight decrease in DNA with 
increase growth and the slight increase in DNA with increased weight loss were probably due to changes in cytoplasmic volume, 
Wolnicki, 2005. The concentration of mineral (sodium) in Labeo rohita was observed 0.82 µg/100mg and in fish Anguilla anguilla it 
was 0.75 µg/100mg. whereas the concentration of potassium was 0.78 µg in Labeo rohita and 0.71 µg in Anguilla anguilla. These 
results shows that there would be the good availability for these fishes several parameters are used for evaluation of egg quality, e.g., 
fertilisation rate, hatching rate, survival rate of larvae after yolk absorption Fernandez-Palacious et. al., 1995. Therefore, under 
controlled conditions, fish fed with natural food grow quickly and do not develop external body malformations. 
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