
ORIGINAL RESEARCH PAPER

COMPARATIVE STUDY ON THE MAJOR COMPONENTS IN DIFFERENT BODY 
REGIONS OF THE FARMED AND WILD Osteobrama belangeri

Ngangom Lucky 
Devi

Fishery Research Laboratory, Advanced Studies In Life Sciences, Manipur University, 
Canchipur- 795003.

ABSTRACT
The present study was to analyse and compare the major components of farmed and wild captured Osteobrama belangeri. Major components of 
dorsal, ventral and caudal muscles were analysed. Higher moisture content (76.23± .26) was observed in farmed dorsal muscle collected during 
summer. The lipid content was found highest (14.38± .08) in the ventral muscle of wild sh which was collected during winter season. Farmed sh 
showed highest protein (%) in all selected body parts than wild captured sh in both seasons. The ash content was found in the ranges of 2.86± .15 to 
5.43± .40 in all selected body parts.From the above study was revealed that all the shes studied were good sources of moisture, lipid, protein and 
ash. Thus, consumption of this sh should be encouraged.
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INTRODUCTION:
Fish is known to be one of the cheapest sources of animal protein and 
other essential nutrients required in human diet (Barua et. al., 2012). It 
provides superior quality protein to that of meat, milk and eggs and 
well balanced essential amino acid prole, necessary minerals and 
fatty acids (Hossain, 1996). In addition to the fact that, sh esh is tasty 
and highly digestible, it also minimizes the risk of heart diseases and 
increases life expectancy (Ashraf et.al., 2011). The increase awareness 
of the health benets of eating sh has raised the estimated sh demand 
in India. Fish regardless of location of capture is highly nutritious, tasty 
and easily digestible but it is not clearly known whether the culture sh 
have the same nutrient composition as their wild counterparts. This 
study targerted on the comparative analysis of the major components 
of farmed and wild Osteobrama belangeri (Pengba) in two different 
seasons of the year. Knowledge of composition of farm- raised and 
wild Osteobrama belangeri is very much important because it 
provides information on the nutritional data that is relevant for 
dieticians and the entire populace and also shows how the content 
varies with location as well as season.

O. belangeri (Valenciennes, 1844), which is locally known as 
“Pengba” is a medium carp, belongs to cyprinid group of nsh. It has 
made signicant impact on shery of Loktak Lake of Manipur and 
Northeastern states of India. Due to its unique taste and commercial 
value, it is also regarded as “State Fish” of Manipur in the year 2007. 
Pengba which used to be found abundantly in the freshwater Loktak 
Lake and Nambul River are extinct in wild habitat and now are 
cultured and bred only in the farms due to the destruction of migratory 
habit of sh by the construction of barrage. Besides its food value, this 
sh play a vital role in preserving the rich culture and tradition of 
Manipuris. It is of immense value to human being. Fishes have long 
been a staple food item in the diet of people of Manipur. Moreover, 
wild population undergone drastic decline in freshwater ecosystems 
and it was reported as near threatened and endangered sh species 
(Menon, 2004; Vishwanath, 2010). Now it is occasionally found in the 
river of Manipur often caught from River Lokchao and sold in the 
Moreh Market which is a border town of Manipur.

There are some reports on the biochemical composition and nutritive 
values of fresh water shes of Manipur (Abdul H. and Sarojnalini Ch. 
2012; Sarjubala W. and Sarojnalini Ch. 2013; Sarjubala W. and 
Sarojnalini Ch., 2014; Romharsha H.,  et.al., 2014; Sarojnalini Ch. and 
Abdul H., 2015). However there is no report so far on the major 
composition of different body regions of shes. The aim of the present 
purpose study was to analyse and compare the major components of 
dorsal, ventral and caudal muscles of Osteobrama belangeri in two 
different sources (Farm and wild) and two different seasons of the year 
(summer and winter).

MATERIALS AND METHODS:

Sample collection: Farmed and wild fresh Osteobrama belangeri of 
similar length and weight were selected for the major composition of 
different regions of the body for two different seasons (summer and 
winter) of two consecutive years. The farmed sh was collected from 
local sh farm located at Hiyangthang, Imphal- West and the wild 
shes were collected from the Moreh Market of Manipur. All the shes 
were immediately kept in cold chain and transported to the Fishery 
Research Laboratory, Centre of Advanced studies in Life Sciences, 
Manipur University, Canchipur, where length and weight of the each 
and every sh samples were measured (Table 1).

Table 1: The range and mean (±SD) weights and standard lengths of 
Farmed and Wild Osteobrama belangeri of two different seasons.

Values are mean of three replicate.

Preparation of fish samples: On arrival, all the sh specimens were 
washed properly with running tap water and blotted dry and weight on 
a digital balance. The shes were lleted by using a sharp knife. The 
llets were further separated into dorsal, ventral and caudal muscles. 
They are homogenized separately to a ne mince in a domestic food 
processor. The skin and bones were clear from esh. Samples were 
taken in triplicate for every analysis.

Analysis of major components: Various major components viz., 
moisture, total lipid, crude protein and ash were determined. Moisture, 
total lipid, crude protein and ash in dorsal, ventral and caudal muscles 
of Osteobrama belangeri in two different seasons of the year were 
analysed. 

Moisture: Analysis of moisture was done by hot air oven method of 
AOAC, 2000.

Total Lipid: Lipid content was evaluated by following the method of 
Singh et. al.,1990.

Crude protein: Protein content was determined by the modied 
Micro Kjedahl's method by using conversion factor of 6.25.

Ash: Ashing was done in a mufe furnace by igniting at 550°C by the 
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Season Farmed Wild

Summer Weight (cm) 125-155
(138±1.52)

558-590
(570±1.74)

Standard length 
(cm)

17.3-17.6
(17.13±.53)

26.6-27.2
(26.83±.32)

Winter Weight (cm) 118-162
(141±2.83)

618-672
(640±2.83)

Standard length 
(cm)

17.2-18.5
(17.73±.68)

28-29.5
(28.67±.76)



method of AOAC 2000.

Statistical Analysis: Three samples were used for determination. The 
data were subjected to one way-ANOVA and the signicance mean 
were compared by Duncan's multiple range tests using SPSS version 
16.0 and the data are presented as means ± standard deviation.

RESULTS AND DISCUSSION:
Moisture contents: Moisture contents of an organism play an 
important role in the body metabolism (Suresh et. al., 2013). Highest 
moisture content was recorded in dorsal muscle of farmed sh 
(76.23±0.26) than those of wild sh of summer season (Table 2) which 
was found similar with that of Anwarul Hassan et. al., 2015, where he 
found that the water content of Labeo rohita was 76.62%. In winter 
season, maximum moisture were found in dorsal, and caudal muscles 
of wild sh (75.02±0.27 and 75.66±0.53 respectively) which was 
found similar to that of Sunil Chandra et. al., 2012 in Labeo rohita. 
Moreover, lower moisture content was found in ventral region of both 
shes which may reect the increase in lipid content. As moisture 
content is usually inversely related to fat content (Sargent et. al., 1989).

Total Lipid: Higher lipid content were found in dorsal and caudal 
muscles of farmed sh in both summer (4.3±0.18 and 5.13±0.27) and 
winter (5.25±0.79 and 5.36±0.45) respectively. However, lipid content 
was found highest (14.03±0.11 and 14.38±0.08) in the ventral region 
of wild sh in both seasons (Table 3). The distribution of the total fat 
content showed higher levels in the ventral for both seasons in wild 
shes, which agrees with those results found in sea bass, sea bream and 
rainbow trout (Testi et. al., 2006). Ali Hossain et. al., 2011 also 
reported that the lipid was found highest in the ventral region than the 
dorsal portion. Moreover, it is also known that ventral areas usually 
contain more lipids than the dorsal area in shes (Thammapat et. al., 
2010). 

Crude protein: Protein is considered to be a stable component of sh 
body in respect to their diet and feeding habits (Shearer ,1994).The 
protein contents in farm cultured was noted signicantly higher as 
compared to wild captured sh species in all selected body parts ( i.e., 
dorsal, ventral and caudal)in two different season(Table 4). Maximum 
protein was recorded 18.06± 0.06 and 19.66±0.00 in farmed ventral 
parts of both seasons. Similar ndings were also reported in ventral 
portion (18.9± 0.6) of Arapaima gigas (Martins et. al., 2017). Higher 
protein deposition in farmed sh might be attributed to protein rich 
supplementary diet which is usually fed during rearing in farms. While 
in natural water bodies sh usually on crustaceans, insects and 
vascular plants which are poor in protein. Improved protein contents in 
farm raised sh in comparison of wild sh were also observed in other 
sh species (Mahboob et. al., 2003; Dempson et. al., 2004; Osman et. 
al., 2007). Thus, the results indicate that compared to the wild sh, the 
farmed sh exhibits signicantly higher concentration of protein with 
well known health benets.

Ash contents: Collected in both seasons showed ash content in the 
ranges of 2.60±0.36 to 5.43±0.40 (Table 5) was recorded from farmed 
and wild Pengba in all three parts. Ash content remained stable 
between seasons, but its distribution was signicantly different 
between the three llet portions with the highest value observed in the 
dorsal muscle ( 5.43± 0.40) of farmed sh collected during summer  
which supported the nding reported by (Ayeloja et. al., 2013) in  
Clarias gariepnus. The higher ash content was found in dorsal portion 
compared with the ventral (Nakamura et. al., 2006).

Table 2: Comparison of moisture contents (% in wet weight basis) 
between farmed and wild captured Osteobrama belangeri of different 
body parts and season.

Values are mean of three replicate.

Mean (±SD) followed the same latter are not signicantly different (P 
≤ 0.05).

Table 3: Comparison of crude lipid (% in wet weight basis) 
between farmed and wild captured Osteobrama belangeri.

Values are mean of three replicate.

Mean (±SD) followed the same latter are not signicantly different (P 
≤ 0.05).

Table 4: Comparison of crude protein (% in wet weight basis) between 
farmed and wild captured Osteobrama belangeri.

Values are mean of three replicate.

Mean (±SD) followed the same latter are not signicantly different (P 
≤ 0.05).

Table 5: Comparison of ash (% in dry weight basis) between farmed 
and wild captured Osteobrama belangeri.

Values are mean of three replicate.

Mean (±SD) followed the same latter are not signicantly different (P 
≤ 0.05).

CONCLUSIONS: The results indicate the biochemical differences 
between the farmed and wild Osteobrama belangeri in their body parts 
at different seasons. In comparison to wild, the farmed sh exhibit 
higher protein content in all selected body muscles during summer and 
winter. Signicant differences in lipid and moisture content were 
observed. The major constituents of the llets have seasonal and 
anatomical variations that provide the option to market products to 
consumers differently based on the varying nutritional composition  
observed seasonally and in the different llet portion as well as provide 
more specic information to the consumer. Thus, these shes have a 
comparable nutritional values characterized by good fat and protein 
contents. Signicant differences observed in the concentrations of 
lipid, protein, moisture and ash between the two shes were mainly 
related to the sh diet but also to the environmental conditions and 
season.
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