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Abstract - The aim of the present study was to assess and compare the nutritional quality of sun dried fishes and oven dried
fishes during July 2016 to December 2016. Five fish species (C. punctatus, M. cavasius, M. pancalus, C. striatus and W. attu)
were collected from the Chalan beel area and brought into the laboratory of Department of Fisheries of University of Rajshahi.
All species were processed and dried by the sun rays and in the oven (105°C) for different hours depending on the different
species. Then the nutritional analyses were done by using standard method. The highest lipid content was found in oven dried
W. attu (11.32+0.30%) and the lowest was found in sun dried C. striatus (5.48+0.70%). The highest protein content was found
in oven dried M. pancalus (77.12+0.36%) and the lowest was found in sun dried M. cavasius (55.38+0.67%). The ash content
was varied from 4.34+0.23% (oven dried M. pancalus) to 18.43+0.77% (oven dried M. cavasius). The highest moisture content
was observed in sun dried C. punctatus (13.07+0.57%) and the lowest was observed in oven dried M. cavasius (6.25+0.24%).
Calcium content was varied from 5.34+0.36 mg/100g (sun dried M. cavasius) to 29.31+0.47 mg/100g (oven dried C. punctatus).
Iron content was ranged from 0.82+0.00 mg/100g (sun dried M. cavasius) to 2.82+0.04 mg/100g (oven dried W. attu). No
significant difference was found between the sun and oven dried fishes for proximate composition (lipid, protein, ash and
moisture) and mineral contents (calcium and iron).

Key words - Channa punctatus, Mystus cavasius, Mastacembelus pancalus, Channa striatus, Wallago attu, sun drying, oven
drying, proximate compositions, minerals.

I. INTRODUCTION products [15]. Different drying methods (sun and
oven) have different effects on nutrient composition
Fish is rich in vitamin and minerals for both young of fish. However, the methods selected by a process
and old age consumers [1]. Fish have some usual of drying fish depend on fish species and consumer
composition features that don’t apply to many other ~ demand [16]. The effect of traditional drying
foods [2]. At the present time fish is said to be processes on the nutritional values range of fish was
healthier and cholesterol free source of protein as  studied [17]. Some studies have been carried out on
well as the richest source of calcium, phosphorus, nutritional composition of different marine and fresh
irons, fats, minerals and vitamins [3]. So, Fish  water fishes [18, 19, 20, 21, 22]. But no such work
products also contain most important nutritional has been carried out on the species of Chalan beel to
components and can serve as a source of energy for compare the nutritional quality of sun dried product
human beings [4]. As fish is a perishable commaodity, and oven dried product though Chalan beel is a big
a sizeable quantity of fish is preserved by sun drying  resource of freshwater fish and a huge amount of fish
in Bangladesh from inland water fish as well as from  are dried in this area. Therefore, this study was
sea fish. Domestic consumers as well as the ethnic  carried out to evaluate the nutritional composition of
community in developed countries eat dried fish. five fish species of Chalan beel using two methods
Bangladesh earns a good quantity of foreign  with a view to comparing the nutritional quality.
exchange by exporting dried fish every year. The
food value of dried fish is well established by the Il. DETAILS EXPERIMENTAL
scientists (5,6,7,8,9,10,11]. Drying increases the
shelf life, enhance the quality, provide ease of 2.1 Materials and Procedures
handling, further processing and sanitation [12]. But ~ Collection of sample: The study was carried out
during rainy season, the major problems associated during July 2016 to December 2016 on five species
with sun drying fish are the infestations by blowflies, of fishes (Channa punctatus, Mystus cavasius,
insects and mites due to absorb moisture which can Mastacembelus pancalus, Channa striatus  and
cause extensive damage resulting in heavy financial =~ Wallago attu) were collected from Attrai Upazila of
loss. Fish processors sometimes use insecticides Naogaon district in the Chalan beel area, Bangladesh.
directly on dry fish for the prevention of infestation It is the biggest beel of the country and in Chalan beel
which are most harmful for human health [13, 14]. To  area huge amount of dried fishes are processed.
minimize the sun drying related problem some Process of the collected species: Collected samples
technology like oven drying, solar drying etc. are  were taken in ice box and brought into the laboratory
developed to dry fish. Oven drying can prevent insect ~ of department of fisheries of University of Rajshahi,
infestation of dried fish product and improve the  for the further study. Fishes were gutted and scaled
hygienic and nutritional status of the dried fishery  with the help of kitchen knife, then washed with clean
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tap water. Fishes were salted (4:1) and dried in the sun
covered with net and in electric oven at 105°C whereas
salt was not used in oven drying.

Nutritional analysis: After sun drying and oven
drying dried fishes were powdered with the help of
electric blender and analyzed for the determination of
lipid, protein, ash, moisture, calcium and iron
contents by different methods. Lipid content was
estimated by the methods of Bligh and [23], protein
was estimated by the methods of Lowry et al. (24),
ash was estimated by the methods of AOAC (25),
moisture was estimated by oven method[26], calcium
and iron was estimated by flame method by using
atomic absorption spectrophotometric procedure [27]
using atomic spectrophotometer (Model 372). Each
analysis was carried out in triplicates.

Data analysis: All the experimental data were
analyzed by computer software SPSS (version 20.0).
One-way analysis of variance (ANOVA) and values
were presented as the mean * standard deviation of
triplicate determinations and the significance was
defined at P< 0.05.

I11. RESULTS AND DISCUSSION

The nutritional compositions vary with species and
mode of drying method (Sun and Oven). Mean +
Standard Deviation values obtained from proximate
compositional analysis of both sun dried and oven
dried fish which includes moisture, protein, lipid and
ash as well as calcium and iron are tabulated in Table
1 and Table 2.

Lipid content: Lipid content varied from 5.48+0.70%
(sun dried C. striatus) to 11.32+0.30% (oven dried W.
attu). In one study [28] recorded that C. striatus
(Shol) contains 4.92% lipid and W. attu contains
11.00% lipid which is strongly agreed with the
present study. Another study [15] stated that fatty fish
contains more fat than other fish. The mean values of
lipid was not significantly varied (P<0.05) between
the sun and oven dried fishes.

Protein content: The highest protein content was
found in oven dried M. pancalus (77.12+0.36%) and
was found in sun dried M. cavasius (55.38+0.67%).
One study [29] observed that the protein content in
dry fish in the range of 55.75-64.49%. Another study
[16] found that the protein content varied from
72.4920.39% (Zeminkan) to 85.66+0.26% (Hamoor)
which is more or less similar with the present study.
The mean values of protein was not significantly
varied (P<0.05) between the sun and oven dried
fishes.

Ash content: The ash content was ranged from
4.34+0.23% (oven dried M. pancalus) to
18.431£0.77% (oven dried M. cavasius). One study
[15] stated that the range of ash content varied from
8.96% (C. gariepinus) t013.42% (O. niloticus). These
findings are more or less similar with the present
study. Another study [30, 31] also stated that oven
dried C. gariepinus contains 13.15% and 3.06% ash.
The mean values of ash was not significantly varied
(P<0.05) between the sun and oven dried fishes.

Table-1: Average proximate composition of the sun dried and oven dried fishes

Species Method

(Drying) Lipid (%)
C. punctatus Sun 6.14+0.14%
Oven 7.86+0.42%
M. cavasius Sun 8.46+0.54%
Oven 10.45+0.79%
M. pancalus Sun 8.32+0.39%
Oven 9.58+0.63%
C. striatus Sun 5.48+0.70%
Oven 7.26+0.89%
Sun 11.09+0.212
W. attu Oven 11.32+0.30°

Data are expressed as mean * standard deviation

Protein (%) Ash (%) Moisture (%)
63.52+0.63° 5.42+0.50° 13.07£0.57%
64.36+0.38° 5.41+0.48° 11.45+0.72°
55.38+0.67° 16.44+0.50° 8.24+0.80°
56.71+0.75° 18.43+0.77% 6.25+0.24°
74.63%0.60° 4.38+0.23° 9.20+0.18°
77.12+0.36° 4.34+0.23* 8.16+0.17°
73.92+0.33% 5.04+0.14% 12.34+0.33°
75.41+0.51% 4.65+0.67° 11.00+1.00%
71.66+0.68° 4.58+0.80° 11.00+0.05%
72.40%0.52% 4.62+0.65° 10.56+0.64%

Same letters in each column indicates the lack of significant differences (P< 0.05)

Moisture content: The highest moisture content was
found in sun dried C. punctatus (13.07+0.57%) and
the lowest moisture content was found in oven dried
M. cavasius (6.25+0.24%). One study [15] observed
that, the moisture content was varied from 3.82%(O.
niloticus) to 10.26% (C. striatus). Another study [16]
reported that the range of moisture content was
8.24+0.02% (Hamoor) to 14.35%0.13% (Govazym
stranded tail). Low moisture content is very
important because the low moisture content increase
the protein content in the fish species by coagulating
the crude protein. One study [32], reported that a fish
with moisture content reduced to 25% is well dried

and if further reduced to 15% growth of mould will
cease and shelf life will be increased. The mean
values of moisture was not significantly varied
(P<0.05) between the sun and oven dried fishes.

Calcium content: Calcium is essential for the growth,
bone formation, blood coagulation, milk formation,
vitamin D, absorption, etc. [33].The calcium content
was found to be ranged from 5.34+0.36 mg/100g (sun
dried M. cavasius) to 29.31+0.47 mg/100g (oven
dried C. punctatus) (Table-2). One study [34]
analyzed fourteen species of SIS and showed that iron
content of fish was in the range of 19.03-255.55
mg/100g. Another study [35] found that oven dried
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Shark contains 34.87+0.58 mg/100g calcium which is
more or less similar with the present study. Iron is a
macronutrient.  Iron  function mainly in the
transportation of oxygen to the tissues (hemoglobin)
[33]. The mean values of calcium was not
significantly varied (P<0.05) between the sun and
oven dried fishes.

Iron content: The highest iron content was found in
oven dried W. attu (2.82+0.04 mg/100g) and the
lowest iron content was found in sun dried M.
cavasius (0.82£0.00 mg/100g). One study [34]

analyzed fourteen species of SIS and showed that iron
content of fish was in the range of 0.28-2.09
mg/100g. Anocther study [36] worked on seven SIS
and obtained iron ranged from 1.8 to 12.0 mg/100g.
One another study [37] showed that oven dried
Heterotis niloticus contains 4.20£0.01 mg/100g iron.
These findings are more or less similar with the
present study. No significant difference (P<0.05) was
found between the sun and oven dried fishes for iron
contents also.

Table-2: Average mineral content of the sun dried and oven dried fishes

Species Method (Drying) Calcium (mg/100 g) Iron (mg/100 g)
C. punctatus Sun 26.65+0.42° 1.06+0.01°
Oven 29.31+0.47° 1.25+0.02°
M. cavasius Sun 5.34+0.36° 0.82+0.00°
' Oven 5.82+0.16° 0.86+0.01°
M. pancalus Sun 10.68+0.18° 1.21+0.01°
Oven 12.54+0.03° 1.32+0.01°
C. striatus Sun 15.93+0.04° 1.08+0.01°
Oven 17.69+0.12° 1.35+0.03%
W. attu Sun 12.05+0.05% 2.14+0.01°
' Oven 13.34+0.09° 2.82+0.04°

Data are expressed as mean * standard deviation

Same letters in each column indicates the lack of significant differences (P< 0.05)

CONCLUSIONS

Sun drying is one of the easiest and cheapest methods
for preservation of fish. But the result indicate that oven
drying was taken short time than sun drying to dry fish
as well as insect infestation will not be occurred also. It
is also concluded on the basis of result that the oven
dried products were rich and comparatively higher in
protein, lipid and mineral content than sun dried
products.
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