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ABSTRACT

In present study, nutritive content of Boleopthalmus dussumieri (mudskipper) was analysed. Samples were
collected from fish markets of Gujarat state (Ghogha, Sartanpar, Bilimora, Amalsad, Onjal) and Maharashtra
state (Kalyan, Bhiwandi, Mira-Bhayandar). Major biochemical components like moisture, protein, carbohydrate
and total lipid content were estimated in body muscles of the male and female specimens using standard
protocols. Nutritive content of studied species was variable amongst different study sites. Moisture (84.7 +
1.21%) and protein content (36.76 + 13.18%) were recorded maximum in male body muscle collected from
Sartanpar and Mira-Bhayandar respectively, while carbohydrate (11.67 + 6.16%) and lipid (3.21 + 1.17%) were
recorded maximum in female body muscle collected from Sartanpar and Amalsad respectively. Variation
occurring in nutritive content of B. dussumieri collected from various sites may be due to the effect of
geographical area, the environmental factors and available food resources.

Keywords: Nutritive analysis; mudskippers; protein; lipid; carbohydrate; Boleopthalmus dussumieri.

1. INTRODUCTION Besides that, it also regulates the metabolic activities

which are essentials for normal cell growth,
Nutrition is a core pillar of human development as it maintenance and repair [1-2]. Fish flesh is extremely
plays vital role in physical activities and health. rich in macronutrients (proteins, carbohydrates, lipids
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etc.,) and micronutrients (vitamins, minerals etc.,) [3],
which are required as supplements in human infant
and adult diets [4]. In recent years, the nutritional
importance of fish food has increased because of
scientifically recognized beneficial effects of diet i.e.,
rich in protein, carbohydrate and lipid. According to
Wahengbam and Sarojnalini [5], fish consumption is
higher due to its availability, flavouring and
palatability. Among several commercially important
indigenous fishes of India, mudskippers are common
in the diet because of their availability and taste [2].
Mudskippers are small, Oxudercine fishes that are
adapted to survive on land. They are rich in protein
containing essential amino acids, minerals and
vitamins in the right proportions [6].

Biochemical composition of body tissue reflects
quality of the fish and also helps to estimate the
nutritional value in terms of energy units compared to
other species. Variation in nutritive quality of fish
flesh depends on fishing ground, fishing season, age,
sex and reproductive status of the individual [7].
Several studies have been carried out to evaluate the
nutritive content of fishes in various part of India [8-
11]. But very less information is available on nutritive
composition of mudskippers despite of having good
nutritive content [12, 2]. Boleopthalmus dussumieri is
a common species of mudskipper distributed on the
Indian coastline but the nutritive value is not studied
yet. Hence the present study was designed to
investigate the variation in nutritive content of B.
dussumieri collected from coastal areas of Gujarat and
Maharashtra state of India.

2. MATERIALS AND METHODS
2.1 Study Site

Specimens of Boleopthalmus dussumieri were
collected from total 8 local fish markets of Gujarat
and Maharashtra states of India. From Gujarat the
samples were collected from the fish markets of
Ghogha (21°41°05” N 72°16°29” E), Sartanpar
(21°18°05” N 72°05°47” E), Bilimora (20°46°00” N
72°57°30” E), Amalsad (20°48°44” N 72°57°25” E)
and Onjal (20°49°21” N 72°50°39” E) while from
Mabharashtra the fish specimens were collected from
Kalyan (19°13’47” N 73°09’41” E), Bhiwandi
(19°16’51” N 73°00°09” E) and Mira-Bhayandar
(19°17°42” N 72°51°15” E). A total of 10 individuals
(5 males and 5 females) were collected from each site
and stored in ice box for further biochemical analysis.

2.2 Laboratory Methodology

Specimens of B. dussumieri were dissected to extract
the edible muscle and stored at -20°C for further
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analysis. All biochemical parameters were analysed
from extracted body muscle using standard protocol.
For moisture content determination, a known amount
of muscle tissue was kept in oven at 75°C for 24
hours. Then, the variation in the tissue weight was
considered as the total quantity of moisture present in
the muscle tissue. Protein was determined by the
method proposed by Lowry et al. [13], using Bovine
Serum Albumin (BSA) as standard. Carbohydrate
content was estimated by Anthrone method [14].
Total lipid content was estimated by Barnes and
Blackstock [15] method. The values of protein,
carbohydrate and lipid content have been converted
into percentage dry weight basis. Mean variation in
biochemical content was checked using one way-
ANOVA (Analysis of Variance) with significance
level of 0=1%.

3. RESULTS AND DISCUSSION

Seafood has a major position in their composition that
can potentially increase the quality of health in
humans. In past few decades, there has been great
awareness among the people about the affinity shared
between health and nutrition. According to that,
increasing of comprehend and interpret the nutrient
profile of the food we eat [16]. Present study was
carried out to estimate nutritive content in body
muscle of B. dussumieri. In the present study,
moisture content was recorded maximum in body
muscle of male and female collected from Sartanpar
84.7 £ 1.21%; 84.6 + 1.11% respectively) and
minimum in individuals collected from Ghogha
(69.66 + 3.26%; 68 + 5.25% respectively) (Fig. 1A,
B). Significant variation was recorded in moisture
content of male (ANOVA; F = 10.73, p < 0.001) and
female (ANOVA; F = 10.93, p < 0.001) body muscle
collected from different study site. Similar trend in
moisture content was recorded in muscle tissue of
Harpadon nehereus and Labeo rohita [17]. Moisture
content of an organism is involved in maintaining the
balance of the organism during its movement [18].
Moisture content of fish can vary greatly mainly due
to species, season, age, feeding and environmental
condition [19]. In addition to, high moisture content
may cause decrease lipid level [20]. This inverse
relation might be due to unavailability of food, low
food intake, low atmospheric temperature and high
energy demands to maintain homeostasis of the body
[21].

In male body muscle tissue, protein content was
showed maximum in individual collected from Mira-
Bhayandar (36.76 + 13.18%) and minimum in
individuals collected from Ghogha (19.33 + 5.86%)
(Fig. 2A). Protein content was recorded maximum in
body muscle of female collected from Onjal (34.81 +



7.2%) and minimum in body muscle of female
collected Bhiwandi (15.98 + 2.48%) (Fig. 2B).
Significant variation was not recorded in protein
content (ANOVA; F =2.82, p = 0.02) of body muscle
of male collected from different study site. While
significant variation was recorded in protein content
(ANOVA; F = 478, p < 0.001) of female body
muscle collected from different study site. Similar
trend in protein content was recorded in several
studies conducted on nutrition analysis of marine
fishes [22, 2, 23]. According to Reddy [24] and Sivani
[25], concentration of protein corresponds to the
maturing stage of the fishes. The fall in protein
content is mainly due to depletion of feeding activity,
scarcity of food material, turbidity and other
ecological factors [24].

The presence of carbohydrate in human diet maintains
immunity, health of brain cells and acts as energy
packets [18, 21]. The current study showed, maximum
carbohydrate was recorded in individuals collected
from Kalyan (10.74 + 5.31%) and minimum
carbohydrate was recorded in individuals of Ghogha
(2.02 £ 0.48%) (Fig. 3A). Whereas, carbohydrate
content was recorded maximum in body muscle of
female collected from Sartanpar (11.67 + 6.16%) and
minimum in female collected from Ghogha (2.66 +
0.98%) (Fig. 3B). Significant variation was not
recorded in carbohydrate content (ANOVA; F = 3.14,
p = 0.012) of body muscle of male collected from
different study site. While significant variation was
recorded in carbohydrate content (ANOVA; F = 4.31,
p < 0.001) of female body muscle collected from
different study site. Other researchers also recorded
similar carbohydrate content in various marine fishes
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[26-28]. According to Lockwood [29] variation in the
of muscle carbohydrates levels can be due to the
habitat difference and also due to the dietary material
they consume.

In male body muscle tissue, lipid content was
recorded maximum in individuals collected from
Sartanpar (1.52 + 0.63%) and minimum in individuals
collected form Mira-Bhayandar (0.47 + 0.1%) (Fig.
4A). While lipid content was recorded maximum in
body muscle of female collected from Amalsad (3.21
+ 1.17%) and minimum in females of Mira-
Bhayandar (0.64 + 0.38%) (Fig. 4B). Significant
variation was not recoded in lipid content of male
(ANOVA; F=2.70, p = 0.047) and female (ANOVA,;
F = 3.87, p = 0.011) body muscle collected from
different study site. Similar data have been recorded
for lipid content in marine fishes by several scientist
[30, 2]. However, the results of present study are
contrasting (conducting) from other previous studies
where researcher observed that lipid content is higher
in body muscle of marine fishes [31,23]. Das [32] has
reported that different species shows distinct lipid
level at diverse conditions like variable temperature,
freezing time, location and size. This variation may be
due to availability of food, fasting especially during
spawning and migration [30]. In this study, variation
was observed in nutrient content of B. dussumieri
among the various study site. Such kind of variation
we recorded may be due to geographical variation,
food availability and environmental condition of the
study site [33]. Great variation between chemical
composition in edible food generally reflects their

physiological ~functions, metabolic needs and
available diet [34-35].
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Fig. 1. Moisture content in muscle tissue of across study sites. A. Moisture content in body muscle of
male; B. Moisture content in body muscle of female
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Fig. 2. Protein content in muscle tissue of across study sites. A. Protein content in body muscle of male; B.
Protein content in body muscle of female
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Fig. 3. Carbohydrate content in muscle tissue of across study sites. A. Carbohydrate content in body
muscle of male; B. Carbohydrate content in body muscle of female
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Fig. 4. Lipid content in muscle tissue of across study sites. A. Lipid content in body muscle of male; B.
Lipid content in body muscle of female
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Table 1. Comparison of nutrient content among commercially important seafood
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Seafood Species Moisture content  Protein content Lipid content Source

type

Fish B. dussumieri 84.7+1.21% 28.22 +£8.63% 321£ 1.17% Present

study

Catla catla 76.2 +0.3% 16.2 +0.5% 2.8+0.3% [17]
Sillago sihama 56.8+0.77% 17.47 £ 0.89% 3.453 £ 0.99% [36]
Sardinella longiceps 71.3+7.1% 17.1 + 1.4% 9.2+5.8% [17]
Pampus argentius 71.38 £ 0.66% 22.22 + 0.66% 2.35+0.46% [31]
Chitala chitala 742+ 1.2% 22.2+0.7% 4.0+0.7% [17]
Euthynnus affinis 75.7+0.1% 20.9+ 0.1% 1.9+ 0.0% [17]
Auxis rochei 74.3% 21.0% 3.1% [37]
Tor tor 76.43 £0.15 % 26.24 £ 0.62% 4.70 £ 0.36% [38]
Mugil cephalus 79.1% 15.3% 2.2% [39]

Prawns Penaeus monodon 72.56 £ 1.09% 23.60 +1.63% 0.91£ 0.13% [40]
Fenneropenaeus 64.16 = 1.1% 22.87+1.63% 0.71£0.13% [40]
indicus
Litopenaeus 75.43+ 0.40% 19.8 £ 0.04% 0.76 = 0.03% [40]
vannamei

Bivalves Crassostrea 80.1+0.7% 16.8+0.1% 2.7+0.2% [17]
madrasensis

On comparing the nutrient profile of B. dussumieri International ~ Journal of Science and

with commercially available fishes sold and
consumed in India, the concentration of essential
nutrients like proteins and lipid was observed to be
higher (Table. 1).

4. CONCLUSION

The consumption of mudskipper is not well known
among majority of seafood consumers along the
northwest coast because of its unavailability in all the
markets and mostly because of public’s perception on
its consumption. This may be due to the organism’s
habitat being muddy and physical appearance is not so
appealing. The data in the current study might trigger
the consumption of B. dussumieri among the people
by changing their perception. However further
investigations regarding variation in biochemical
composition during breeding, non-breeding, in berried
females and more importantly the required intake for
optimum benefits is required.
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