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KEYWORDS ABSTRACT
Continuous exposure of heavy metals can lead to
accumulation in fish and causes serious threats to

Heavy Metal

Grouper human via food chain. Thus, the detection of heavy
WHO (1985) metal contamination in aquatic component is vital. The
MFR (2014) concentration of some heavy metals such as Pb, Cr and
FDA (2001) Zn in fish were determined. Grouper fish was collected
Atomic Absorption from Kertih Terminal and Tanjung Sulong Port coastal
Spectrophotometer area. The highest average level of heavy metal
(AAS) documented in fish is Pb followed by Cr, and Zn. The

metal contamination found in this study was lower
than WHO (1985) permissible limit except for Pb from
Kertih and Tanjung Sulong bone sampling which is
2.0572 ppm and 2.0406 ppm, respectively, slightly
exceeded MFR (2014) and FDA (2001) limit. In this
work, only one time sampling was carried out. Thus, it
is suggested to perform continuous monitoring to
provide useful information regarding environmental
situation.

1.0 INTRODUCTION

The influences of shipping, oil tankers, refineries, gas processing plant,
petrochemical plant, land reclaiming activities, are the most pressing environmental
problems that have caused decline of water quality in Kertih Terminal and Tanjung
Sulong Port. As the soil and water polluted, it can affect the aquatic life. Fish can be
vulnerable to toxic waste during its lifespan and can cause harm to consumers. The
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metal contamination in marine water is considered to be unsafe not only for fish but,
also for human beings because they consume fish(Zanuri et al. 2020).

Fish is often at the top and main part of aquatic food chain. As a vital component of
the human food, fish contains high protein content with the presence of omega-3 fatty
acids, fats and vitamins with several minerals(Authman and Khallaf 2015). Prolong
consumption of contaminated fish with heavy metal could pose significant health
risks. This is because fish can signify a highly risk source of certain heavy metal. Fish
have a tendency to accumulate heavy metal in a manner depending on their position
in the food chain and their feeding habits.

The grouper fish is one of the most preferred species of fish in Malaysia(Piah,
Kamaruddin, and Ambak 2018; Squalli 2020). The fish regularly dwells in the shallow
coral reef areas for protection and feeds on assorted invertebrate fauna. As it matures,
it moves to deeper soft bottom areas(Abdel-moneim et al. 2018; Azmi et al. 2018;
Hazila et al. 2018; Piah et al. 2018). Terengganu was selected as sampling area
because of its commercially landing of groupers in East Coast Malaysia(Ainn et al.
2019; Hazila et al. 2018). Meanwhile, the selection of Kertih and Tanjung Sulong
waters as the sampling area was based on its main area of oil and gas industries in
Terengganu(Adesina and Adelasoye 2014). With the above background, the aim of
this present study was initiated to determine the concentration of heavy metals in
grouper fish from Kertih Terminal and Tanjung Sulong Port.

2.0 EXPERIMENTAL PROCEDURE

2.1 SAMPLE COLLECTION AND LOCATION

The sampling of grouper fish was collected from two different locations at Kertih
Terminal at Kertih (4.593087, 103.455930) and Tanjung Sulong Port (4.242085,
103.459137) at Teluk Kalong. Both locations are in Kemaman, Terengganu, Malaysia.
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Figure 1: Sample point at (a) Kertih Terminal and (b) Tanjung Sulong Port

2.2 HEAVY METAL ANALYSIS

The fish samples were washed with distilled water and dried for 24 hours. The
samples were later crushed using pestle and mortar to produce a powder form. 0.5 g
of flesh and bone was placed in the Teflon bottle and 4 ml of concentrated Nitric Acid
(HNO3) and 1 ml of Perchloric Acid (HCl0,) were added. The samples were digested
for 3 hours in the oven at 120 °C and diluted into 100 ml volumetric flask and made
mark with distilled water. Then, diluted samples were analysed used Atomic
Absorption Spectrophotometer (AAS).

3.0 RESULTS AND DISCUSSION
3.1 VARIATION OF HEAVY METALS IN GROUPER FISH BETWEEN AREAS

Fish has been considered good indicators for heavy metal contamination in aquatic
systems because they occupy different trophic levels with different sizes and ages.
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Meanwhile, fish are widely consumed in many parts of the world by humans, and
polluted fish may endanger human health.

Table 1: Comparison between heavy metal concentration in grouper fish samples
and heavy metal permissible limit by WHO (1985), MFR (2014) and FDA (2001)

Lead, Pb Chromium, Zinc, Zn
(ppm) Cr (ppm)
(ppm)

Kertih (Flesh) 1.8793 0.4669 0.6128
Kertih (Bone) 2.0572 0.4864 0.5292
Tanjung Sulong 1.9091 0.5661 0.5571
(Flesh)
Tanjung Sulong 2.0406 0.5184 0.5734
(Bone)
WHO (1982)* 5 1.2 100
MFR (1985)* 2 1 150
FDA (2001)* 1.5 - 150

* World Health Organization (WHO), Malaysian Food Regulations (MFR), and Food
and Drug Administration (FDA)

Lead (Pb)
Table 1 shows that fish Bone from Kertih has higher Pb which is 2.0572 ppm than

fish bone in Tanjung Sulong, 2.0406 ppm. For the fish flesh, the sample from Kertih
contains Pb of 1.8793 ppm while from Tanjung Sulong was 1.9091 ppm. The
permissible limit from WHO (1982), MFR (1985) and FDA (2001) state that the Pb
level in seawater organism such as fish must not exceed than 5 ppm, 2 ppm and 1.5
ppm, respectively. Compared to the obtained results, all samples from two locations
did not exceed the permissible limit set by the WHO. The results obtained from bone
samples in Kertih and Tanjung Sulong was insignificantly higher than the permissible
limit set by MFR (1985) and FDA (2001), which is 2.0572 ppm and 2.0406 ppm,
respectively. Pb exist in water usually due to heavy industrial oil and gas activities
around those areas such as crude oil drilling project, loading and unloading chemical
product to shipping and toxic discharge from factory(Sayed, Saad, and Madany 1996).
Consuming an excessive Pb can bring risk to nervous system, kidney and
reproduction system. Pb also is considered one of the hazardous toxic metals(Adesina
and Adelasoye 2014; Azlan et al. 2012). For safer human consumption, information
on Pb accumulation is significant.

Chromium (Cr)

From Table 1, the chromium content in flesh sample from Tanjung Sulong had the
highest concentration which is 0.5661 ppm. Meanwhile, flesh sample from Kertih is
only at 0.4669 ppm. The Cr concentration from bone samples show differently which
is 0.4864 ppm from Kertih and 0.5184 ppm from Tanjung Sulong. The content of Cr
in all samples was lower than the permissible limit of Cr level in seawater organism
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set by WHO (1982) and MFR (1985) is 1.2 ppm and 1 ppm, respectively. Even though
the Cr level in marine is low, continuous accumulation by aquatic organisms would
cause serious threats to human wellbeing when they are consumed. The metal may

exert some effects on ovarian physiology and ovulation(Authman and Khallaf 2015;
Sharma and Singh 2015).

Zinc (Zn)

Zn is a crucial trace metal for both retarded growth and loss of taste leading to
decreased fertility. Zn toxicity is rare, but at higher concentrations, it may induce
toxicity. Table 1 shows that 0.6128 ppm of Zn existed in the fish flesh sample from
Kertih while in bone was 0.5292 ppm. From Tanjung Sulong samples, the data show
that the flesh and bone contains 0.5571 ppm and 0.5734 ppm, respectively. Zn
concentration did not exceeded allowable limit set by WHO (1982) which is 100 ppm
while FDA (2001) and MFR (1985) states that the permissible limit is at 150 ppm.
The discharges from electroplating and textile industries, ship antifouling paints,
agricultural runoff and vehicle emissions are few activities contribute to heavy metal
contamination in marine sediments(Leung et al. 2014; Yunus et al. 2011).
Consumption of contaminated fish could threatening human health since the toxic
metals consequently accumulate in fish.

This heavy metals concentration analysis showed that Pb in grouper fish
represents the possible risk to human health. Since Terengganu can be considered as
a potential fish ground breeding for sustainable food security, it is necessary to
control heavy metal levels in water, sediment and fish. The present study indicates
that there are trends of higher Pb concentrations in fishes from Kertih and Tanjung
Sulong. These results indicated that some source of heavy metals contamination is
present in Terengganu coastal area especially Kemaman. Therefore, the long term
surveillance system of heavy metals in fishes should be done to provide useful
information for the assessment of the potential health risks of metals in Terengganu,
Malaysia.

4.0 CONCLUSION

Study of heavy metal concentrations in fishes is important in order to regulate the
consumption of fish. The highest average level of heavy metal recorded in grouper
fish is Pb. Present study clearly showed lower toxicity of various metal level in fish
from Kertih and Tanjung Sulong. Hence, the fishes caught from Kertih and Tanjung
Sulong would not cause serious toxicity in human when it is consumed. However,
continuous monitoring system of heavy metals level in fishes would be vital and
provide useful information for the evaluation of the potential health risks of metals in
Kemaman, Terengganu, Malaysia.
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