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Abstract—The present research was carried out from March to 
August 2016 with a view to assessing food safety attribute with 
regard to heavy metal contamination in traditionally and 
experimentally sun-dried freshwater fishes (Channa punctatus, 
Mystus vittatus, Channa striatus, Wallago attu and Puntius sp.) of 
Chaln beel. Heavy metal analyses revealed that in traditional and 
experimental dried fishes, lead (Pb) content varied from 0.6088 
(Mystus vittatus) to 1.60μg/g (Puntius sp.) and 0.164 (Wallago attu) 
to 0.9954μg/g (Puntius sp.); Cadmium (Cd) from 0.014(Wallago attu) 
to 0.0198μg/g (Channa punctatus) and 0.009 (Mystus vittatus) to 
0.0178μg/g (Wallago attu); Chromium (Cr) ranged from 0.63 
(Wallago attu) to 1.47μg/g (Puntius sp.) and 0.44 (Wallago attu) to 
1.27 μg/g (Puntius sp.); and Copper (Cu) content remained in the 
range of 3.03 (Channa punctatus) to 27.52 μg/g (Wallago attu) and 
6.30 (Channa striatus) to 27.50μg/g (Mystus vittatus) respectively. 
However, all of the values were within permissible limit for human 
consumption.  
 
Keywords: Food Safety, Heavy Metal, Sun-dried fish and Chalan 
beel. 

1. INTRODUCTION 

Food safety is a major global concern at present. Consumption 
of unsafe food is a serious threat to public health in 
Bangladesh for last couple of decades [1]. Anthropogenic 
activities like draining of sewerage, mining, industrial 
processing, use of large quantities of agrochemicals such as 
metal-based pesticides and fertilizers play major role in the 
pollution of environment and the contamination of foodstuffs 
by heavy metals [2, 3]. Excess amounts of heavy metals from 
anthropogenic sources that enter into the ecosystem may lead 
to geo-accumulation and bioaccumulation, which in turn 
pollute the environment and also affect the food chain and 
ultimately pose serious human health risks [4]. Heavy metals 
cannot be degraded; they are deposited, assimilated or 
incorporated in water, sediment and aquatic animals [5]. As 
fishes are constantly exposed to pollutants in contaminated 
water, they could be used as excellent biological markers of 
heavy metals in aquatic ecosystem [6]. 

High level of As, Lead (Pb), Copper (Cu), and Iron (Fe) 
have been found to cause rapid physiological changes in fish 

[7]. Cd is a known teratogen and carcinogen, probable 
mutagen and has been implicated as the cause of serious 
deleterious effect on fish.  Trace metals can be accumulated by 
fish through both the food chain and water [8]. Pollution from 
any metal or element may also cause unsuspected hazards to 
man. The effects of the elements of most concern are 
cumulative poisons that cause harm to health through 
progressive and irreversible accumulation in the body as a 
result of ingestion of repeated small amounts. Mercury (Hg), 
Cd, Cr, Pb and Selenium (Se) are known to be potentially 
harmful pollutants which contaminate fish; particularly Hg has 
been implicated in disease to consumers caused by eating fish 
[9, 10]. 

Chalan beel, which contributes to substantial amount of 
freshwater dried fish production and located in north-west 
region of Bangladesh, is the largest beel (In rainy season: 375 
square kilometers and in dry season : 52-78 square kilometers) 
of the country producing huge amount of freshwater fishes 
every year [11]. The water quality of this beel has been 
deteriorating since last few decades as during dry season, huge 
amount of agricultural activities like paddy and winter crops 
cultivation take place where enormous amount of pesticides 
and inorganic fertilizers are applied regardless of 
recommended dose. Concentration of Cd, Cu, Ag and Zn in 
fish liver increased in the agricultural areas in the River Basin, 
U.S.A. [12]. Some water bodies located in pollution prone 
area of Rajshahi city were likely to suffer from heavy metal 
contamination [13]. Many countries are now taking voluntary 
or mandatory action to reduce pollution of the aquatic 
environment with heavy metal for the food safety of aquatic 
food particularly fish. Considering the affect of heavy metal 
on fish quality and safety, the food regulatory and health 
authorities in some developed countries have taken serious 
view and adopted maximum allowable limit of harmful metals 
and elements. The concentration of harmful metal and element 
is much higher in the processed fish as moisture percentage 
gets reduced considerably. As a result, the concentration of 
pollutants in per unit weight/mass increases remarkably [14]. 
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Dried fish (Locally named as Shutki) is the most popular 
food items in Bangladesh and Chalan beel plays significant 
role not only in the production of freshwater dried fish but also 
in export earnings. The nutritive value of dried fish is already 
established. In Bangladesh, very little work has been 
accomplished to assess the content of heavy metals in 
freshwater fish, particularly in dried fish, despite such study 
may be instrumental to evaluate the prevailing status of safety 
and quality of fish and fisheries products for domestic 
consumption as well as for export. Therefore, Keeping in view 
of the potential contamination of fish as well as environmental 
pollution, it is deemed necessary to have an assessment so that 
food safety aspect of dried fish with respect to heavy metal 
contamination can be evaluated. This paper aims to presents 
the data on heavy metal (Pb, Cd, Cr and Cu) concentrations in 
some fishes of Chalan beel. 

2. MATERIALS AND METHODS 

Sample collection and processing 

Traditional Samples of five dried fish species (Channa 
punctatus, Mystus vittatus, Channa striatus, Wallago attu and 
Puntius sp.) were purchased from adjacent fish drying sites of 
Chalan beel area namely Tarash, Atrai and Vangura. In this 
sample Mystus vittatu sand Puntius sp. were not dressed and 
washed and other species such as Channa punctatus, Channa 
striatus and Wallago attu underwent dressing and washing in 
the prevailing unhygienic environment of drying yard. In case 
of experimental sample, raw fishwere bought from the nearby 
market of the water body, and all species of which were 
subjected to washing under tube well water and sun drying in 
hygienic environmentafter removal of non-edible parts like 
viscera, gills and scales according to common household 
practices. Then only edible portions including mainly muscle 
and some bones were chopped into small pieces and dried in 
an oven at 80º C until a constant weight was obtained. The 
dried samples were ground with a mortar and passed through a 
suitable mesh sieve. The fine powder was preserved in clean 
and dry plastic bottles in the dark until digestion. 

Digestion of samples 

A known quantity of dried fish powder of each sample was 
weighed by an electronic balance and 5 ml of diacid mixture 
(5 ml conc. HNO3; 3 ml 60% HClO4) was added to each 
sample. The content was mixed for overnight. Samples were 
then digested initially at 80°C temperature and later at 150°C 
for 2 h. The completion of digestion was indicated by almost 
colorless appearance of the solution. The samples were 
separately filtered by using an ash less filter paper (Whatman 
No. 42). Final volume was made up to 150 ml with 0.5% 
HNO3 [15].  

Analysis of heavy metals 

Concentrations of Pb, Cr and Cd in the filtrate of digested fish 
samples were estimated employing furnace method and Cu in 

flame using an atomic absorption spectrophotometer (model: 
AA-6800, Shimadzu Corporation, Japan).Standard stock 
solutions of 1,000 ppm for all the metals were obtained from 
Kanto Chemical Co. Inc., Tokyo, Japan. These solutions were 
diluted for desired concentrations to calibrate the instrument. 
All samples were collected and analyzed in triplicate, and the 
average results were used to represent the data.The absorption 
wavelengths were 217.0 nm for Pb,228.8 nm for Cd, 357.87 
nm for Cr and 324.75 nm forCu.The results were expressed as 
micrograms per gram dry weight and milligrams per litre for 
fish and water, respectively. Statistical analysis was performed 
by Microsoft Excel 2010 and SPSS 20.0 for Windows. 

3. RESULTS AND DISCUSSION 

The content of heavy metals obtained from different 
traditional and experimental dried fish samples are listed in 
Table. Concentration (dry weight basis) of lead was observed 
from 0.6088 (Mystus vittatus) to1.60µg/g (Puntius sp.) and 
from 0.164 (Wallago attu) to 0.9954 µg/g (Puntius sp.) in 
traditional and experimental sample respectively (Fig. 1). This 
finding was considerably lower than the results (1.44 mg/kg in 
Mozambique tilapiaand 23.993 mg/kg in Catla) of a study 
[16] and which also remained within the prescribed limit 
where the maximum permitted concentration of Pb for fish 
proposed by the Australian National Health and Medical 
Research Council (ANHMRC) is 9.6 mg/kg dry weight [17, 
18].This may be attributed to the complete dressing of sample 
which excluded gill, viscera, kidney and scales except edible 
portion or muscle because gills and liver is the major sites for 
accumulation of Pb and kidney is for Cr [19]. The observed 
value were fairly comparable with the mean Pb concentration 
(2.08 µg/g) recorded in the muscle tissues of the three species 
of fish from the freshwater Dhanmondi Lake, Bangladesh [20] 
and also with the Pb concentration (0.393 µg/g in muscles of 
L. rohita) observed in a study [19]. However, Pb content of 
the present study remained within recommended limit (4 µg/g 
dry weight) of FAO [21]. 

Table Concentration of heavy metals in traditional and 
experimental samples of dried fish of Chalan beel (µg/g, dry 
weight) 

Heavy Metal Fish Species 
Traditional 

sample  
Experimental 

sample  

Lead (Pb) 

Channa 
punctatus 

1.2883 0.1939 

Mystus vittatus 0.6088 0.2399 
Channa striatus 0.9968 0.2421 

Wallago attu 0.6172 0.164 
Puntius sp. 1.60 0.9954 

Cadmium 
(Cd) 

Channa 
punctatus 

0.0198 0.0146 

Mystus vittatus 0.0163 0.009 
Channa striatus 0.0179 0.0116 

Wallago attu 0.014 0.0178 
Puntius sp. 0.0149 0.0117 
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Chromium(Cr) 

Channa 
punctatus 

0.91 1.02 

Mystus vittatus 0.72 0.65 
Channa striatus 0.99 1.08 

Wallago attu 0.63 0.44 
Puntius sp. 1.47 1.27 

Copper (Cu) 

Channa 
punctatus 

3.03 6.44 

Mystus vittatus 23.6 27.50 
Channa striatus 6.60 6.30 

Wallago attu 27.52 23.68 
Puntius sp. 6.12 6.51 

 

Present study observed Cd contents from 0.009 (Mystus 
vittatus of experimental sample) to 0.0198µg/g (Channa 
punctatus of traditional sample) (Fig. 2). This findings were 
supported by a study [16] which revealed that Cadmium 
concentration was from 0.0223mg/kg in Catla to 2.11 mg/kg 
in Wallago (dry weight basis) while This observation was also 
comparable with another study [12] which observed Cd 
content as 0.053 μg/g in L. rohita and 0.097 µg/g in W. attu. 
Cadmium was listed as endocrine-disturbing substance and 
may lead to the development of prostate cancer and breast 
cancer [22]. According to the ANHMRC [17] and Western 
Australian Food and Drug Regulation [18], maximum limit of 
cadmium in fish is 2.0 and 5.5 mg/kg F.W., respectively. The 
average concentration of Cd in dried fish sample of this study 
was considerably lower than the prescribed limits. 

 

Fig. 1: Lead content in different fishes 

Chromium concentrations ware recorded from 0.44 
(Wallago attu of experimental sample) to 1.47µg/g (Puntius 
sp. of traditional sample) (Fig. 3) which conformed to the 
results (0.422 mg/kg in L. rohita 1.225 mg/kg in Catla)) found 
in a study [16]. Chromium concentration in the muscles of 
different fresh frozen fish of Korea was recorded between 0.10 
and 1.03 mg/kg and in canned fish between 0.09 and 1.32 
mg/kg [23], which agree well with the present result. 
Recorded Cr concentration values of the study were in 
agreement with the observations of (0.218 µg/g in muscle of 

L. rohita) another study [19] and were also below the 
threshold values(2 µg/g dry weight) set in FAO standard [21]. 

 

Fig. 2: Cadmium content in different fishes 

 

Fig. 3: Chromium content in different fishes 

Copper concentrations ware recorded from 3.03(Channa 
punctatus of traditional sample) to 27.52µg/g (Wallago attu of 
traditional sample) (Fig. 4) which are comparable with the 
values (3.36 - 6.34mg/kg) found in a study [24]. Another study 
[25] reported that the Cu concentration ranged between 2.80 
and 12.40 ppm in different fish species and other study [26] 
observed that Cu varied between 0.65 and 58.1 mg/kg on a 
(dry weight basis) for five different species of fish in the Bay 
of Bengal region of Bangladesh coast, in addition, results of 
one research [27] reveals that Cu content remained from 1.48 
to 21.30 µg/g, all of which agree well with the present results. 
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Fig. 4: Copper content in different fishes 

This finding was also comparable with another research 
conducted in urban pond of Rajshahi [28]. Cu is an essential 
part of several enzymes and is necessary for the synthesis of 
haemoglobin [29], but very high intake of Cu is likely to cause 
adverse impact to health. However, present results of Cu 
concentration were higher than the threshold values (10 µg/g 
dry weight) set by FAO [23].  

4. CONCLUSION 

In the present study, the sequence of heavy metals 
accumulation in dried fish muscle is Cu >Pb> Cr > Cd. From 
food safety point of view, Pb, Cd, and Cr contents remain 
below the respective recommended limit while Cu is slightly 
higher than the prescribed limit of FAO, which might be 
attributed to the excessive use of pesticides and inorganic 
fertilizers in agricultural activities within beel area. However, 
prevailing condition is likely toget aggravated if rampant use 
of inorganic fertilizer and harmful pesticides is not curbed. 
Therefore, it issuggested that regular monitoring and further 
research is imperative in this regard in order to maintain 
healthy ecosystem as well as ensure food safety, and to protect 
consumer’s health from potential risks of heavy metal 
contamination.  
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