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The proximate contents (protein, lipid, ash, and moisture) of three catfish species (Pangasius
pangasius, Clupisoma garua, and Silonia silondia) were investigated from a coastal river of
Bangladesh. The proximate composition was determined using the AOAC (1990) standard
procedure. The average length and weight of the fish samples used in the experiment were
2150+ 1.61 cm and 65.55 + 13.12 g; 19.67 £ 0.21 cm and 50.74 + 3.13 g; 18.2 + 1.21 cm and
43.40 + 10.42 g for P. pangasius, C. garua, and S. silondia, respectively. The P. pangasius, C. garua,
and S. silondia were rich protein sources, with 20.19%, 18.86%, and 15.24%, respectively. On
the other hand, the lipid and ash contents were ranged between 2.11% to 3.07% and 0.52% to
2.28% respectively. The present study disclused water as the most abundant element in fish
bodies ranging from 75.05% (P. pangasius) to 79.60% (S. silondia). In log-transformed data, the
weight of the fish body had a very significant positive relationship with most of the studied
body constituents. In all three fish species, total length in log-transformed data and Fulton's
condition factor showed a highly significant positive relationship with most of the studied
body constituents. These findings suggest that biological differences like length and weight
across species can influence the fishes biochemical composition that should be established.
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breeding grounds for a plethora of commercially significant fish
species. Fish is one of the most cost-effective sources of animal

INTRODUCTION

Fisheries have played a momentous role in Bangladesh's econo- protein and other essential elements, especially in impoverished

my as well as ensuring food security. Bangladesh is the world's
third-largest producer of captured fisheries, behind China and
India, and ranks fifth in overall fish production (FAO, 2018).
Bangladesh's fisheries industry accounts for 60% of total animal
protein consumption however fisheries fulfill about 20% of pro-
tein consumption world-wide. Coastal rivers and estuaries are
among the world's most abundant aquatic resource environ-
ments (Roy et al., 2022). However, Bangladesh's coastal regions
are rich in fisheries resources (Siddik et al., 2017, Rahman etal.,
2020a), and the Payra river in the country's southern part is one
of the fisheries resource-rich zones. Payra river affords natural

countries.

It is a substantial source of highly unsaturated fatty acids
(HUFA) and polyunsaturated fatty acids (PUFA), particularly
omega-3 fatty acids like eicosapentaenoic acid (EPA) and do-
cosahexaenoic acid (DHA) (Erkan and Ozden, 2007; Huynh et
al., 2007). Market demand for fish has gradually expanded as a
result of population growth and their perceived nutritional val-
ue. The nutritional value of fish products is determined by the
amount of protein, lipids, minerals, and vitamins they contain.
Fish proteins have a high value since they include a large num-
ber of necessary amino acids (Salma and Nizar, 2015; Shaji and
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Hindumathy, 2013; Toppe et al., 2007). On the other hand,
PUFA generated from fish have been discovered to play an im-
portant role in human nutrition (Tanaka et al., 1998). Several
human illnesses, including cardiovascular disease, cancer, rheu-
matoid arthritis, and inflammation, have therapeutic and pre-
ventative benefits (Clandinin et al., 1997; Raatz et al., 2013). Fish
muscle and bones also contain essential minerals (Ersoy and
Zeren, 2009). Moreover, freshwater fish have different nutri-
tional components depending on the species, size, sex, season,
and geographical region (Huss, 1995; Zenebe etal., 1998). The
nutritional makeup of different freshwater fish species is poorly
understood. Some proximate compositions, including protein,
carbohydrates, lipids, moisture, and ash, must be measured on a
regular basis to ensure that they comply with food regulations
and commercial demands (Watermann, 2000). In addition to
that, the nutritional content can be altered in addition to length
and weight within the same species. However, the fishing com-
munity lacks knowledge regarding the size of fish caught during
fishing. Considering the research gap, the present work was
intended to determine the nutritive value of three catfish spe-
cies from a Bangladeshi coastal river in connection to biometric
indices.

MATERIALS AND METHODS

Sample collection

The three fish species Pangasius pangasius, Clupisoma garua, and
Silonia silondia were collected and acquired fresh on the boats
from fishermen on the Payra River from February 2019 to May
2019 (Figure 1). The fish samples were then transported to the
Patuakhali Science and Technology University's Central Labora-
tory in Bangladesh with appropriate icing in an icebox with a
fish/ice ratio of 1:2 (w/w). The mean length and weight of the
fish which were used in this experiment were 21.50+1.61 cm
and 65.55+13.12 g; 19.67+0.21 cm and 50.74+3.13 g; 18.2+1.21
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cm and 43.40+10.42 g for P. pangasius, C. garua, and S. silondia,
respectively.

Sample preparation

The fish were dissected using a clean stainless-steel knife after
morphometric measurements. The head and viscera were dis-
carded. The fishes were gutted, and eviscerated using a clean
stainless-steel knife after morphometric measurements and
thoroughly washed in flowing tap water. The edible component
which consists of the meat and skin was sliced into pieces after
removing the central vertebra and crushed to reflect the sec-
tions consumed by the natives. For lipid analysis, the fresh edible
component was employed right away. For protein, and ash, and
water retention analyses, the samples (edible part or clean cen-
tral vertebra) were oven-dried at 45°C for 48 hours and homog-
enized completely in a commercial blender with stainless steel
blades.

Proximate analysis

The moisture content of the sample was determined by using a
hot air oven (HAS/50/TDIG/SS, Genlab, UK) by drying the sam-
ple at 105°C+2°C until a constant weight was attained (AOAC,
1990). Bligh and Dyer's (1959) technique was used to calculate
the total lipid, which utilizes chloroform/ methanol (1/1, v/v).
The crude protein content was estimated by remodeling the
nitrogen content obtained by Kjeldahl's technique (Bloc Digest
12, JP Selecta, Spain), which used a 6.25 conversion factor to
convert total nitrogen to crude protein (Anderson and Ingram,
1993; AOAC, 1990). The ash content was measured after a 20-
hour burn at 550°C (AOAC, 1990). Carbohydrates were not
tested because they are present in little levels and so do not
make up a substantial component of the fish in this study
(Caulton and Bursell, 1977; Elliott, 1976; Salam and Davies,
1994; Weatherley and Gill, 1987). Three different fish were
used in each of the tests.

S0"240°E

S0°2230°E

S0"2530°E

S0*2T0'E

22°00"N 22731'30°N

2°00"N

- Nalua Union (Riverine Island
R¥7 River

270N

Study Area Map

22°31'30°N

227300"N

227200"N

27210°N

S0"240°E

S0°2230°E

Figure 1. The map shows a reference to the record and geographical location of the study area in Payra River,
Patuakhali. The red arrows on the map indicate the direction of water flow in the Payra river system. 1) Karkhana
river (Pandab point)- Latitude (22° 29°40.31"N) and Longitude (90° 21°23.10"E); 2) Karkhana river- Latitude
(22° 29718.23"N) and Longitude (90° 22°54.39"E); 3) Khairabad Nadi- Latitude (22° 30°34.52"N) and
Longitude (90° 21°24.88"E); and 4) Bighai river- Latitude (22° 48°45.25"N) and Longitude (90°21°14.17"E).
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Condition factor

The condition factor K which describes the overall health of fish
was calculated using the following equation (Fulton, 1904): K =
100 x W/ L° where, K = condition factor; W = the weight of the
fish (g); L = the total length of the fish (cm); and b = the value
obtained from the length-weight equation.

Statistical analysis

The results are based on the average of three evaluations. The
information was presented in the form of mean * standard devi-
ation. To assess the differences among species a one-way ANO-
VA was utilized. The significance of the variables was deter-
mined at P<0.05. The statistical analysis was done with SPSS
25.0 for Windows (SPSS, Chicago, IL, USA), and the regression,
coefficient of correlation, and t-test were done with Microsoft
Office (version 2019).

RESULTS AND DISCUSSION

Fishes are excellent sources of protein Which is thought to be
the most significant biomolecule in fish and other aquatic organ-
isms (Varadharajan and Soundarapandian, 2014). The protein
content in the three fishes were ranging from 15.24% (S.
silondia) to 20.19% (P. pangasius), which is higher than many oth-
er species (Figure 2). The protein content of the three species
differs significantly (p < 0.05) in the current study. It has long
been assumed that fish protein has a significant nutritive bene-
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Figure 2. A comparison of the protein content in three catfish species
collected from the Payra river. Values are significantly different at 5% (p <
0.05).
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Figure 4. A comparison of the ash content in three catfish species collected
from the Payra river. Values are significantly different (p < 0.05).

fit (Sargent, 1997). Additionally, aquatic protein is easily digest-
ed and contains important amino acids like methionine and ly-
sine, which are missing in terrestrial animal proteins (Tacon and
Metian, 2013). As a result, these fishes can be a valuable source
of protein for low-income or marginalized individuals.. This find-
ing is similar to that of Fagbuaro et al. (2014) and Ayanda et al.
(2019), who discovered protein levels ranging from 19 to 22%.
Disparities in the absorption and conversion potentials of im-
portant nutrients in varied diets can explain these differences.
In this situation, changes in protein composition may occur as a
result of sex, size, dietary preferences, and species differences.

Fish oil consumption is beneficial to human health because of its
nutritional makeup. The lipid content of these fish ranges from
2.11% (P. pangasius) to 3.07% (S. silondia), which can be proved
beneficial to human health (Figure 3). Consumption of lean fish
has been linked to a lower incidence of metabolic syndrome in
adults, according to more recent research (Torris et al., 2016).
The fat content of this fish was slightly lower than that of Os-
man et al. (2001), who used the same fat extraction process. Fish
fat content varies depending on species, seasons, and geograph-
ical differences, therefore changes in fat content could be at-
tributable to a variety of factors. Maturity and age differences in
similar species may potentially have a role in the large dispari-
ties in total lipid content (Piggot and Tucker, 1990). According
to Ackman (1989), fish can be divided into four categories based
on their fat content: lean fish (less than 2% fat), low fat (2-4%
fat), medium fat (4-8% fat), and high fat (8-12% fat) (more than 8
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Figure 3. A comparison of the lipid content in three catfish species collected
from the Payra river. Values are significantly different (p < 0.05).
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Figure 5. A comparison of the moisture content in three catfish species
collected from the Payra river. Values are significantly different (p < 0.05).
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Table 1. Condition factor of three catfish species collected from Payrariver.

Md. Rahamat Ullah et al. /Arch. Agric. Environ. Sci., 7(2): 185-191 (2022)

189

Parameters P. pangasius C.garua S. silondia p-value
Total length 21.50%1.61 19.672°+0.21 18.2°+1.21 0.037
Total weight 65.55°+13.12 50.74*+3.13 43.40°£10.42 0.081
Condition factor 0.66°+0.05 0.67°+0.06 0.71°+0.03 0.410

Table 2. Descriptive parameters of log wet body weight (g) vs log body components (g) in three catfish species taken from the Payra

river.

Species Relationships r? a b SE t - Statistics

P. pangasius Log weight of body (x) vs Log protein contents (y) 0.26° 0.006 1.29 0.001 0.59
Log weight of body (x) vs Log lipid contents (y) 0.86° -0.09 0.48 0.004 -2.58
Log weight of body (x) vs Log ash contents (y) 0.33 -0.57 0.16 0.02 0.71
Log weight of body (x) vs Log moisture contents (y) 0.02™ -0.0008 1.87 0.0006 -0.15

C.garua Log weight of body (x) vs Log protein contents (y) 0.62' 0.15 1.00 0.004 1.29
Log weight of body (x) vs Log lipid contents (y) 0.99 -0.32 0.99 0.0008 -13.69
Log weight of body (x) vs Log ash contents (y) 0.21 -0.49 0.49 0.03 0.51
Log weight of body (x) vs Log moisture contents (y) 0.65 -0.04 1.96 0.001 -1.36

S. silondia Log weight of body (x) vs Log protein contents (y) 0.37 -0.05 1.27 0.01 -0.76
Log weight of body (x) vs Log lipid contents (y) 0.16™ -0.06 0.59 0.02 -0.44
Log weight of body (x) vs Log ash contents (y) 0.18’ 0.08 0.14 0.04 0.47
Log weight of body (x) vs Log moisture contents (y) 0.18 0.008 1.88 0.002 0.47

SE: Standard Error; *p < 0.05; ns: Not significant; a: Intercept; b: slope; r’: correlation coefficient.

Table 3. Descriptive variables of log total length (cm) vs log total body constituents (g) of three catfish species collected from Payra

river.

Species Relationships r’ a b SE t - Statistics

P. pangasius Log total length (x) vs Log protein contents (y) 0.03™ 0.006 1.29 0.001 0.18
Log total length (x) vs Log lipid contents (y) 0.55" -0.20 0.59 0.008 -1.12
Log total length (x) vs Log ash contents (y) 0.06™ -0.55 0.20 0.03 0.26
Log total length (x) vs Log moisture contents (y) 0.23" -0.007 1.88 0.0006 -0.55

C. garua Log total length (x) vs Log protein contents (y) 0.27" -0.60 2.05 0.006 -0.60
Log total length (x) vs Log lipid contents (y) 0.81" -1.77 1.71 0.005 2.12
Log total length (x) vs Log ash contents (y) 0.01™ -0.70 1.26 0.04 -0.11
Log total length (x) vs Log moisture contents (y) 0.29 0.18 1.63 0.001 0.64

S. silondia Log total length (x) vs Log protein contents (y) 0.34" -0.18 1.41 0.01 -0.72
Log total length (x) vs Log lipid contents (y) 0.14" -0.22 0.76 0.02 -0.40
Log total length (x) vs Log ash contents (y) 0.16 -0.29 0.48 0.04 0.44
Log total length (x) vs Log moisture contents (y) 0.16" 0.02 1.86 0.002 0.44

SE: Standard Error; *p < 0.05; ns: Not significant; a: Intercept; b: slope; r%: correlation coefficient.

percent fat). As aresult, these fish fall into the low-fat category.

Moreover, ash is the inorganic remnant of burnt organic matter
and is used to determine an organism's mineral content. The ash
content of the three fishes varies between 0.52% (P. pangasius)
and 2.28% (C. garua), which is low (Figure 4). This differs with the
findings of Ayanda et al. (2019), who found ash levels ranging
from 2.91 percent to 7.56 percent in several fish samples from
the Ogun River, which are greater than the current findings but
comparable to Ayanda et al. (2018). Seasonal changes, age, sex-
es, sizes, sexual maturity, food supplies, and availability in an
organism's environment, as well as other factors like water
chemistry, salinity, temperature, and pollutants, may all affect
mineral concentrations (Hassan, 1996; Kucukgulmez et al.,
2006). Generally, moisture is another important component of a
fish's body composition. A sample's moisture content is a meas-
ure of how much water it possesses. The amount of water in the
three fish varies from 75.05% (P. pangasius) to 79.60% (S. si-
londia) (Figure 5). Fish have soft skin, which provides for easy
water permeability at the skin-water contact, allowing them to
easily absorb more water. Organisms benefit from high mois-

ture content because it allows for smooth enzymatic reactions.
High moisture content in fish, on the other hand, might be a neg-
ative since it makes the fish more susceptible to microbial spoil-
age, accelerates oxidative destruction of polyunsaturated fatty
acids, and lowers the quality of the fish, reducing its preserva-
tion time (Omolara and Omotayo, 2009).

The condition factor of the three species ranged between 0.66
(P. pangasius) to 0.71 (S. silondia) but there was no significant
difference among them (Table 1). Before the nutritional profiling
as well as the onset of the reproduction period fishes are sub-
jected to the determination of condition factors (Lal and Naeem,
2021; Rahman et al., 2020b). Though there was no significant
difference among the condition factor, there was a significant
difference among the proximate composition of the three cat-
fish in the current study. So, it can be said that proximate com-
position was not dependent on the condition factor of any fish
species. Strong correlations were observed when the total val-
ues of each proximate composition variable, such as protein,
lipid, ash, and moisture, were transformed into logarithms, and
regressions were run against log wet body weight and log total
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Table 4. The association between Fulton’s condition factor and percentage body contents of three catfish species was collected from

the Payrariver.

Species Relationships r? a b SE t - Statistics
P.pangasius  Fulton’s condition factor (x) vs (%) Protein (y) 0.76 19.56 0.95 0.03 1.80
Fulton’s condition factor (x) vs (%) Lipid (y) 0.15™ 2.32 -0.32 0.05 -0.42
Fulton’s condition factor (x) vs (%) Ash (y) 0.70° 0.19 0.49 0.02 1.55
Fulton’s condition factor (x) vs (%) Moisture (y) 0.96' 73.99 1.61 0.02 5.39
C.garua Fulton’s condition factor (x) vs (%) Protein (y) 0.53' 17.03 276 0.22 1.06
Fulton’s condition factor (x) vs (%) Lipid (y) 0.97 3.39 -0.90 0.01 -5.97
Fulton’s condition factor (x) vs (%) Ash (y) 0.15™ 1.64 0.96 0.19 0.42
Fulton’s condition factor (x) vs (%) Moisture (y) 0.55 7829 -341 0.26 -1.11
S. silondia Fulton’s condition factor (x) vs (%) Protein (y) 0.52" 21.35 -8.60 0.30 -1.04
Fulton'’s condition factor (x) vs (%) Lipid (y) 0.28™ 478 -2.41 0.14 -0.63
Fulton’s condition factor (x) vs (%) Ash (y) 0.33' -0.46 3.60 0.18 0.71
Fulton’s condition factor (x) vs (%) Moisture (y) 0.31 74.31 7.47 0.40 0.68

SE: Standard Error; *p < 0.05; ns: Not significant; a: Intercept; b: slope; r’ correlation coefficient.

length, except for log moisture contents, which had no signifi-
cant relationship with log body weight in P. pangasius, and log
lipid contents, which had no significant relationship with log
body weight in P. pangasius. Tables 2 and 3 provide the regres-
sion parameters for these relationships.

In this study, the condition factor was determined to be be-
tween 0.66 to 0.71, with a positive impact on all body contents
except percent lipid in P. pangasius, percent lipid and percent
moisture in C. garua, and percent protein and percent lipid in S.
silondia. Except for percent Lipid in P. pangasius, percent Ash in
C. garua, and percent S. silondia, Fulton's condition factor
demonstrated a strong association with all percent body con-
stituents (Table 4). In log-log regressions, Salam and Davies
(1994), Naeem and Salam (2010), and Khalid and Naeem (2018)
all discovered a significant positive relationship between total
body components and body weight or length. The slope (b) of
the log-log relationships between body constituents and body
weight or length, when compared to b = 1 for weight or b = 3 for
length (an isometric slope), is a good predictor of the isometric
or allometric increase of these constituents with increasing
weight or length (Tables 2 and 3), as also documented by Naeem
and Salam (2010). As demonstrated in Table 4, Fulton's condi-
tion factor shows a substantial (p < 0.05) association with the
majority of the proximal composition. These statistically signifi-
cant (p < 0.05) associations are similar to those found by Naeem
and Salam (2010). In Aristichthys nobilis, however, Naeem and
Ishtiag (2011) found no significant association between condi-
and body different fish
species, the link between condition factor and Percentage body

tion factor contents. For
components may be significant or non-significant. The tiniest
fish restore their energy stores the fastest in the spring, as one
might predict given their lower body size (Jobling, 1995); yet,
the larger fish species continue to grow their fat content.

Conclusion

The nutritional value of three distinct species investigated in
this study suggest that the fish species are excellent providers of
a variety of essential nutrients. However, the results of this in-
vestigation revealed significant differences in the proximate

composition of three fish species, which were linked to the size,
and weight of the capture samples. The present findings may
help customers to pick fish based on nutritional value while also
updating the food composition database.
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