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Abstract: Due to the availability throughout the all seasons and tastiness, butter catfish Ompok bimaculatus gained immense
commercial importance as well as greater consumer preference in South-East Asian countries. It significantly contributes to the
local fisheries production. In order to explore information on nutritional status of this commercially important fish species, the
present study was carried out as such information is not available. Our study showed that this fish species is highly rich in
polyunsaturated fatty acids. The percentage of total polyunsaturated fatty acids was found to be 40.92 followed by 26.54% of
total monounsaturated fatty acids, indicating excellent nutritive value of this fish species. Amino acid analysis showed that the
fish flesh contains essential amino acids like leucine, lysine, threonine, phenylalanine, valine and isoleucine in a significant
amount. The ratio of essential to non-essential amino acid is 0.89 indicating its superior protein quality. The mineral profiling
also showed that this species is rich in K, Ca, Na, Mg and Fe with other minerals. The present study showed that Ompok
bimaculatus is a good source of lean meat and trace elements, especially Zn and Mn. Furthermore, exploration of vitamin
contents showed that fat soluble vitamins like vitamin A, D, E and K are present in a considerable amount which is beneficial to
health.
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1. Introduction

Fish is an important dietary component, which covers
about 60% of animal protein in the diet of common
Bangladeshi people [1, 2]. It is a vital nutritional constituent
as well as the cheapest sources of animal protein. Many
regional studies have confirmed the importance of fish items
in a Bangladeshi diet [3, 4]. Fish oil contains omega-3
polyunsaturated fatty acids (PUFAs), more specifically
eicosapentaenoic acid (EPA; C20: 5) and docosahexaenoic
acid (DHA; C22: 6) [5]. These fatty acids have great benefits
for cardiac health, controlling blood glucose, reduction of
arterial disease, lowering the risk of cancer. Fish oil also
combat asthma, multiple sclerosis and systemic lupus
erythematosus [6, 7]. These two fatty acids must be obtained
from the diet as human body cannot synthesize thus called
essential fatty acid. Oil from fish species prevents

cardio-vascular diseases (CVDs) [8]. In addition, fish oil
plays vital role in remediation of many diseases and is a
protective mean of various types of abnormalities such as
diabetes mellitus, cancers, inflammation, hypertension,
obesity, rheumatoid arthritis, osteoporosis and schizophrenia.
Also, the fish goes to high protein, minerals and low lipid
group. Fish contains lower caloric content per unit of protein
compared to lipid and thus is an ideal source of animal
protein for use in controlling diets [9]. Fish plays an
important role in prevention of the chronic protein-calorie
malnutrition diseases such as kwashiorkor and marasmus.
Fish is also an important source of macro and micronutrients
[2, 10]. Fish oil is an exceptional source of vitamins A, D, E
and K. Vitamin A and D are essential for healthy skin and for
the improvement of bones. Vitamin D plays an important
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role in the body’s use of calcium and mineral is vital for
sound teeth and bones. Furthermore, fat fish in particular are
the major source of vitamin D [11]. No studies regarding
nutritional characterization of Ompok bimaculatus have been
done so, it is very crucial to generate evidence on nutritional
profile of this fish species as it can broaden our insight about
information on precise nutrient abundance of particular
species which will be helpful for the nutritionists and
dieticians to design a proper ‘dietary guidelines’. In the
present study, oil and flesh were investigated from Ompok
bimaculatus commonly known as Kani pabda. Several
studies have been carried out on the effects of consumption
of nutrient dense fresh water fishes [10, 12] and it is very
important to make relationship between human nutrition and
fisheries [2]. Due to physiological, geographical and
ecological factors, these values vary widely. Therefore, in
the present study, the assessment of different nutritional
parameters such as amino acid, fatty acid, mineral and
vitamin profiles in the selected fish species was taken into
account to evaluate the nutritional status of Ompok
bimaculatus.

2. Materials and Methods

2.1. Sample Collection and Preparation

Kani pabda fish was collected from the Padma River in
Rajshahi, Bangladesh. Then the fish was cleaned and bones
were removed and the flesh stored in a refrigerator (at 4°C) for
experimental purposes.

2.2. Extraction of Oil from Fish

The stored fish sample was sun-dried for about 72 hours and
grinded by mechanical grinder. Oil was extracted by Soxhlet
extraction apparatus using n-hexane. The extract was
evaporated under reduced pressure in a rotary evaporator to
obtain the oil and stored at 4°C for further analysis [13].

2.3. GC Mass Analysis of Fatty Acids

Fatty acid composition of extracted oil was investigated by
Gas liquid chromatography [14]. Gas chromatography was
carried out with a Gas Chromatograph GC-2025 series having
AOC-20i Auto Injector (Shimadzu Co, Japan). Gas
chromatographic condition included temperature 280°C,
pressure 175.4 KPa, total flow 165 ml/min, purge flow 3
ml/min, column temperature 270°C. Fish oil was first
saponified to prepare free fatty acid salts. Then, fatty acid salts
were derivatized to produce the FAME (fatty acid methyl
esters) according to the American Oil Chemists Society
(AOCS) [15]. The FAME was extracted with hexane for
analysis by GC. Each FAME (Fatty Acid Methyl Ester) in
extract was identified by comparing retention times with those
of known standard FAME (Lipid Standard Sigma chemical Co,
St Louis, MO, USA). The area of fatty acids was measured
with GC solution 2011. The results were expressed as relative
percentage of fatty acids.

2.4. Investigation of Amino Acids from Flesh

2.4.1. Acid Hydrolysis

The fish proteins were hydrolysed using 6N HCI at 110°C
under nitrogen atmosphere for 24 h. Amino acids were explored
by HPLC equipped with amino acid analyser (Shimadzu LC
10AS) [16]. The column and detector used were C-18
polystyrene column and FL 6A fluorescence detector
respectively with CR6A Chrom Pac recorder software. The
analyzer was calibrated using amino acid standard solutions
(Sigma-Aldrich, A2161-5ML) and the same solutions were
used to determine the amount of amino acids in the samples.

2.4.2. Alkali Hydrolysis

The sample was digested using 5% NaOH for 24 h followed
by neutralization at pH 7.0 using 6N HCI for the tryptophan
analysis. Spectrophotometric technique was used to measure
tryptophan content at wavelength 530 nm as per Sastry and
Tammuru [17].

2.5. AAS Analysis of Minerals

The trace elements Na, K, Ca, Fe, Mg, Mn, Zn and Hg were
assessed by “AAS-680” (Atomic Absorption / Flame Emission
Spectrophotometer, Shimadzu, Japan). The instrumentation
also included a single hollow cathode lamp for each element
with an air-acetylene and nitrous-oxide-acetylene [18].
Standard stock solutions of 100 ppm were prepared using
analytical grade reagents of respective salts with deionized
water and stored in clean polythene bottles. Then, standard
solutions were made using the standard stock solution by
suitable dilution using deionized water. Finally, fish sample
was diluted to a known volume and analysed by Flame AAS.
The sample was examined against standard solution of each
element. A blank reagent was also continued and the absorption
due to reagent was subtracted. Pyrex glass wares were used,
cleaned by detergent, 1: 1 HNO3 and deionized water prior to
use to avoid any contamination. Reagents were also prepared
with deionized water.

2.6. Exploration of Vitamins

Fish oil (about 150 mg) was refluxed with 25 ml methanol
and 150% potassium hydroxide (KOH) in water bath for about
30 minutes. 50 ml petroleum ether was used to extract fat
soluble vitamins. The petroleum ether layer was collected,
concentrated and dissolved in 5 ml of acetonitrile. Fat soluble
vitamins were examined by HPLC (Shimadzu LC 10AS)
equipped with C18 RP column and UV detector. Acetonitrile
(as solvent A) and methanol (as solvent B) were used as
mobile phase and the flow rate was 1 ml/min. A simple linear
gradient system from (solvent A/solvent B) 50/50 to 70/30 in
20 minutes was used. The injection volume was 20 pl. The fat
soluble vitamins were recognized and quantified by
comparing with the retention times and peak area of respective
vitamins standards (Sigma-Aldrich) [19].

Statistical Analysis

All the experiments were carried out in triplicates and the
result was presented as mean=S. E.
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3. Results and Discussion
3.1. Fatty Acids Profile

The fatty acid profiles of oil obtained by GC analysis are
presented in Table 1. The percentage of the total saturated,
monounsaturated and polyunsaturated fatty acids in oil were
found to be 32.40%, 26.54% and 40.92% respectively. The
important polyunsaturated fatty acids EPA and DHA were
found to be 5.75+0.51% and 4.80+0.49%, respectively. These
values were comparatively lower than the values of Salmon
fish oil (7.7% EPA and 14.5% DHA) [20]. Among the
monounsaturated fatty acids, oleic acid (20.23%) was present
in higher amount in oil. The most significant saturated fatty
acid was palmitic acid (21.22%).

Table 1. Fatty Acid Compositions (%).

threonine (6.03%) followed by phenylalanine (5.26%) and
valine (5.11%) which have a close link with previous results
found in S. seenghala [22]. The other amino acids like tyrosine,
isoleucine, histidine, methionine and tryptophan were found
to be 4.7%, 4.21%, 3.80%, 3.01% and 0.80%, respectively
(e.g. Figure 1). Moreover, amino acids like glycine, serine,
alanine, proline and arginine were found to be 7.53%, 6.81%,
4.87%, 3.18% and 2.72% respectively (e.g. Figure 2).

Table 2. Amino Acid Composition (% of total area) of O. bimaculatus.

Amino acids % of total area

Fatty acid compositions % of fatty acids

Saturated fatty acids (SFA)

Myristic acid (C14: 0) 6.96+0.31%
Palmitic acid (C16: 0) 21.22+2.01%
Stearic acid (C18: 0) 2.91+0.24%
Arachidic acid (C20: 0) 0.52+0.09%
Tricosylic acid (C23: 0) 0.79£0.16%
> SFA 32.40+2.83%

Monounsaturated fatty acids (MUFA)
Myristoleic acid (C14: 1)
Palmitoleic acid (C16: 1)

Oleic acid (C18: 1)

Eicosenoic acid (C20: 1)

Erucic acid (C22: 1)

> MUFA

Polyunsaturated fatty acids (PUFA)
Linoleic acid (C18: 2)

v-Linolenic acid (C18: 3)
a-Linolenic acid (C18: 3)

0.74+0.16%
1.89+0.71%
20.23+2.52%
1.98+0.24%
1.70+0.34%
26.54+1.42%

6.90+0.95%
3.95+0.86%
4.89+1.25%

cis-11, 14-Eicosadienoic acid (C20: 2) 2.45+0.73%
cis-11, 14, 17-Eicosatrienoic acid (C20: 3) 3.93+£0.91%
cis-8, 11, 14-Eicosatrienoic acid (C20: 3) 2.42+0.36%
Arachidonic acid (C20: 4) 4.86+0.53%
cis-13, 16-Docosadienoic acid (C22: 2) 0.97+0.46%

EPA (C20: 5) 5.75£0.51%
DHA (C22: 6) 4.80+0.49%
S PUFA 40.925.36%

Essential(EAA)

Leu 7.16
Lys 6.81
Thr 6.03
Phe 5.26
Val 5.11
Tyr 4.7
Iso 4.21
His 3.80
Met 3.01
Trp 0.80
Non-essential(NEAA)

Glu 15.28
Asp 12.11
Gly 7.53
Ser 6.81
Ala 4.87
Pro 3.18
Arg 2.72
EAA/NEAA 0.89

All experiments were carried out in triplicates and the result was presented as
mean4S. E.

3.2. Amino Acids Investigation

Dietary protein plays important role providing amino acids
for the biosynthesis of the body proteins. It is very important
to provide all essential amino acids to the tissues in an
appropriate amount for optimal protein synthesis. Fish
proteins comprise all the essential amino acids vital for human
nutrition which expand the overall protein quality of a diet
[21].

Amino acid compositions of O. bimaculatus presented in
Table 2, reflect that glutamic acid (15.28%) is predominant
followed by aspartic acid (12.11%) compared to other amino
acids. All the data given in the table have been expressed in
percentage of total area of amino acids. In case of EAA, the
major amino acids are leucine (7.16%), lysine (6.81%),

All experiments were carried out in triplicates and the result was presented as
mean+S. E.
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Figure 1. Essential amino acid composition of O. bimaculatus.
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Figure 2. Non-essential amino acid composition of O. bimaculatus.
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EAA to NEAA ratio is an index to define the quality of the
protein [23]. Optimal EAA to NEAA ratio has been reported
in gilthead sea bream (Sparus aurata) which is 0.71 and
signify a high quality protein; on the other hand a very high
ratio was recorded in squid roe (0.93) and a low value was
reported in sea urchin roe (0.65) [24]. We calculated the EAA
to NEAA ratio of O. bimaculatus to be 0.89. The higher value
represents excellent protein quality.

3.3. Estimation of Minerals

The mineral content of O. bimaculatus is presented in Table
3. The obtained data has also been assimilated with other
significant fish species. The macro-minerals sodium,
potassium and calcium contents were found to be
1032.41£15.12, 13428.02+£52.36 and 3152.30+40.98 (mg/kg
of wet flesh), respectively (Figure 3). These values are closely
related to the S. aor [13].
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Figure 3. Minerals content of O. bimaculatus.

The potassium content of O. bimaculatus is about two times
higher compared to P. stigma (male 7190.0 mg kg-1, female
6550.0 mg kg-1), a nutrient dense small indigenous fish [25].
Also in case of calcium content, O. bimaculatus has higher
value compared to the L. rohita (862.8 mg kg-1) [26]. Calcium
is essential for normal functioning of muscle, nervous system
and strong bones (formation and mineralization). Calcium
deficiency leads to the development of rickets in young
children and is responsible for osteomalacia (softening of
bones) in adults and aged people. So, O. bimaculatus can be a
great supplementary source of calcium (e.g. Figure 3).

The other minerals such as magnesium, manganese, iron
and zinc were found to be 865.02+5.39, 4.52+1.02,
60.75+2.63 and 18.36+1.58 (mg/kg of wet flesh), respectively.
Zinc is required for growth, development as well as the proper
functioning of immune system and healthy skin. It also has a
role in cell division, cell growth, wound healing and
metabolism. Deficiency of Zn is associated with skin
problems, poor growth and loss of hair with other problems.
Compared to the major carps C. cirrhosus (15.0+0.1 mg kg-1)
[27] and L. rohita (0.84+0.22 mg kg-1) [28], O. bimaculatus
contains higher level of Zn.

Moreover, iron is crucial for synthesis of hemoglobin in red
blood cells which transports oxygen throughout the body. Iron
deficiency is related with anemia, impaired brain function as
well as poor learning ability and poor behavior in infants. Its

deficiency is also associated with increased risk of infection
[29]. Iron content of O. bimaculatus is very high compared to
the murrel C. punctatus (20.0 mg kg-1) known for its richness
in micronutrients [30]. The high iron content makes this
species nutritionally significant.

Mercury is a heavy metal which causes mercury toxicity
[31]. We found mercury content in O. bimaculatus to be
0.01+0.01 mg kg-1 which is well within the safety limits, as
the prescribed permissible level according to WHO of
mercury in fish flesh (0.50 mg kg-1) [32]. We found arsenic
content in O. bimaculatus to be 0.02+0.01 mg/kg, which is
much below the prescribed permissible level according to the
Joint FAO/WHO Expert Committee [33] of arsenic in fish
flesh (0.1 mg/kg) [34].

Table 3. Mineral Content of O. bimaculatus.

Minerals Content (in mg/kg)
Sodium (Na) 1032.41+15.12
Potassium (K) 13428.02+52.36
Calcium (Ca) 3152.30+40.98

Iron (Fe) 60.75+2.63
Magnesium (Mg) 865.02+5.39
Manganese (Mn) 4.52+1.02

Zinc (Zn) 18.36+1.58

Arsenic (As) 0.02+0.01

Mercury (Hg) 0.01+0.01

All experiments were carried out in triplicates and the result was presented as
mean+S. E.

3.4. Assessment of Vitamins

Estimation of vitamin content revealed that O. bimaculatus
is a good source of fat soluble vitamins like A, D, E and K.
Vitamin A is required for normal vision as well as for bone
development and growth. Its retinoic acid regulates gene
expression in the development of epithelial tissue [35].

Table 4. Fat-soluble vitamin profiles of O. bimaculatus.

Vitamins Content (pg/kg)
A 1460.23

D 13108.39

E 7021.57

K 12156.12

All experiments were carried out in triplicates and the result was presented as
mean+S. E.
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Figure 4. Vitamins content of O. bimaculatus.
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The fat soluble vitamins found in O. bimaculatus were
presented in Table 4 (e.g. Figure 4). The vitamin A content of
O. bimaculatus were found to be 1460.23 (pg/kg) which is
higher than the value found in 4. festudineus (281.7 pg/kg)
[36]. Vitamin A from fish species is more readily available for
the body than that of plant sources [37]. Furthermore, O.
bimaculatus is also richer in vitamin D (13108.39 pg/kg),
essential for bone development. Previous studies also suggest
that vitamin D has anticancer properties [38]. Vitamin D
deficiency plays major role in the development of rickets and
osteomalacia. In children, vitamin D deficiency causes soft
bones and skeletal deformities [39]. In adults, vitamin D

deficiency can lead to osteomalacia, resulting weak bones [40].

The vitamin E content of O. bimaculatus (7021.57 pg/kg) is
also higher than the result obtained from A. testudineus
(6363.63 pg/kg) [41]. Vitamin E is a vital nutrient crucial to
maintain immunity, normal resistance of red blood corpuscles
to haemolysis, and also plays critical roles permeability of
capillaries and heart muscle [41]. Antioxidant activity of
vitamin E protects biological membranes, lipoproteins and
lipid stores against oxidation as well as protects unsaturated
fatty acids against free radical mediated oxidation [42].

From many investigations, it is clear that vitamin K is
responsible for the complete biosynthesis of many proteins in the
human body that are fundamentals for blood coagulation. Blood
coagulation is seriously impaired and uncontrolled bleeding
occurs in the absent of vitamin K. Low levels of vitamin K also
weaken bones and stimulate calcification of arteries and other
soft tissues. Our investigation shows O. bimaculatus contains
significant amount of vitamin K (12156.12 pg/kg) which is
closely related to the S. seenghala [22].

4. Conclusion

Due to tastiness and fewer numbers of intramuscular bones,
O. bimaculatus is an extremely favored fish species as food.
Furthermore, O. bimaculatus with high protein, minerals and
vitamins content can be an important source of nutrition. Also
fatty acid investigation shows that O. bimaculatus could be
used as a tremendous source of good quality fatty acids,
especially PUFA.

Nowadays, malnutrition is an alarming concern in
developing and under-developed countries. Being one of the
inexpensive sources of animal proteins, fish can play a
significant role to prevent the diseases associated with
protein-calorie malnutrition [43]. From our nutritional
characterization, we can conclude that this work will provide
valuable information about to make a proper balanced diet by
nutritionist and dietitians. The evidence on nutrient outline of
O. bimaculatus from our study indicates if this species is
brought into aquaculture, it can play a vital role in the
prevention of protein-calorie  malnutrition in  the
underprivileged population, including fisherman community.
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