Assessment of heavy metal concentration in the
blue swimming crab Portunus pelagicus from
Manila Bay, Philippines
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Abstract. There has been no follow up reports up to date regarding the heavy metal concentration in the
blue swimming crab Portunus pelagicus from Manila Bay. Hence, this study aimed to provide a recent
status on the concentration of heavy metals (Cd, Cr, Pb, and Hg) in the muscular tissues of P. pelagicus
from Manila Bay, Philippines. Specimen samples were collected in August 2017 at the coastal area of the
bay, immediately brought to the laboratory, morphologically identified, dissected for muscles, and
subjected to heavy metal testing. Tissue samples were subjected to Flame-AAS (atomic absorption
spectrophotometry) method for detecting and quantifying heavy metals such as total cadmium (Cd),
total chromium (Cr), and total lead (Pb) while the analysis of total mercury (Hg) were done using the
Cold Vapor-AAS method. P. pelagicus in Manila Bay did not exhibit any serious deformities and signs of
visceral necrosis. With reference to a previous study, our study obtained a lower total Cd but higher in
terms of total Cr and total Pb while total Hg concentration is below detectable limit. P. pelagicus tissues
has tolerable levels of Cd, Cr, Pb, and Hg with reference to international/national standards. Still, it is
recommended to have a follow up monitoring of heavy metals in fish and shellfish commodities in Manila
Bay as a mitigating measure.
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Introduction. The Manila Bay is a popular body of water in the Philippines owing to its
scenic view and industrial function. It is considered as the main harbor that serves as
international port of entry in Metro Manila. The bay is characterized by abundant natural
resources being the primary source of livelihood for people in the areas surrounding the
bay though it suffered from serious water quality deterioration due to the rapid increase
in population and industrialization (Chang et al 2009). A large increase in organic loads
entering Manila Bay is due to excessive urban emissions of nutrients and heavy metals
(Reichardt et al 2006; Urase et al 2006). Human activities contribute significantly to the
release of heavy metals in Manila Bay which continuously poses an alarming concern for
the future.

Heavy metal-contaminated water affects the lives of the organisms living in it
(Ernawati 2014) as these heavy metals may enter the food chains, persist in the
environment, bioaccumulate and biomagnify and increase the exposure to public health
risks (Sia Su et al 2009). The biota in the Manila Bay being an important source of
livelihood from Manilefios offers a grave interest for health hazard studies. Among the
famous commodity in the bay at risk for heavy metal exposure is the blue swimming crab
Portunus pelagicus locally known as “kasag”. The blue swimming crab P. pelagicus is
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widely distributed throughout the Indo-West Pacific (Kumar et al 2000). P. pelagicus is
one of the important representatives of decapod crustacean commonly found in the
Philippines and is becoming a commercially important species in the country (Cabacaba &
Salamida 2015). P. pelagicus is rarely reported in toxicology literatures that deal with
biota in coastal pollution and population-heavy areas like the Manila Bay. Globally, few
studies dealing with heavy metal assessment on the tissues of P. pelagicus were those
from Egypt (EI-Moselhy 2006) and Iran (Hosseini et al 2012). In the Philippines, heavy
metal detection in P. pelagicus from Manila Bay was only reported once by Sia Su et al
(2009).

There have been no follow up reports up to date regarding the heavy metal
concentration in P. pelagicus from Manila Bay. With these concerns therefore, this study
aimed to provide a recent status on the concentration of heavy metals (Cd, Cr, Pb, and
Hg) in the soft tissues of P. pelagicus from Manila Bay, Philippines. It is perceived that
this update provides an insight whether the heavy metal concentration in P. pelagicus
samples from the bay fall within the permissible limits of human consumption set by
international standards. This study can also serve as an updated monitoring status to
aide both government and non-government institutions in their effort to safeguard the
country’s natural resources.

Material and Method. In August 2017, sample collection was conducted in Manila Bay
coastal area near Harbor Square Park at approximately 14°33'42.6"N 120°58'48.0"E.
With the assistance of fishermen, P. pegalicus samples were collected, stored in a cooler,
and immediately brought to the laboratory for processing. Specimen samples were
morphologically identified through www.sealifebase.org. Samples for analysis were
dissected, and muscular tissues were obtained for heavy metal testing. Tissue samples
were subjected to 3111B Flame-AAS (atomic absorption spectrophotometry) method for
detecting and quantifying heavy metals such as total cadmium (Cd), total chromium (Cr),
and total lead (Pb) following the standard procedures (APHA, AWWA, WEF 1998). The
analysis of total mercury (Hg) were done using the 3112B Cold Vapor-AAS method
(Beaty & Kerber 2002). All heavy metal analysis was performed at the Mach Union
Laboratory, Las Pifias City, Philippines.

Results and Discussion. Samples of P. pelagicus obtained from Manila Bay in this study
did not exhibit any serious deformities and signs of visceral necrosis. Gross morphological
descriptions and measurements tend to be normal and coincide with published
descriptions and values (Table 1).

Table 1
Morphological characteristics of the male and female Portunus pelagicus obtained from
Manila Bay as observed in this study

Portunus pelagicus (male) Portunus pelagicus (female)
Males are bright blue in color with scattered Females have a light green or brown color,
dorsal white spots and with characteristically with a more rounded dorsal section of the

long claw, approximately 140 mm wide exoskeleton, ranges 80 to 150 mm wide
carapace, a more pointed abdomen which is carapace, a more rounded telson, the egg-
opposite to females, telson is a bit pointed bearing mass are orange sometimes grey
and longer compare to females. in color.

Table 2 shows the comparison of heavy metal concentrations (mg kg™*) of P. pelagicus
from Manila Bay based on the only previous record by Sia Su et al (2009) and this study.
International/national standards of permissible limits of heavy metals were indicated.
Results showed that heavy metal values from both studies are lower than the maximum
permissible limits set by the European Union [Commission Regulation (EC) No
1881/2006] and China (GB 2762-2012)]. With reference to the values in Sia Su et al
(2009), this study obtained a lower total Cd but higher in terms of total Cr and total Pb.
While this study is the first attempt to measure total Hg in P. pelagicus, the concentration
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obtained is below detectable limit. It must be noted that crustaceans have heavy metal
sequestration mechanisms through the action of metallothioneins (MTs) which had been
reported to have an ability to detoxify heavy metals like cadmium and lead (Ghasemian
et al 2016). This can be the reason for maintaining lower levels of cadmium, while the
increased lead concentration can be attributed to extensive influx of industrial wastes
overriding the activity of MTs at this point.

Table 2
Comparison of heavy metal concentrations (mg kg™) of Portunus pelagicus based on
different studies in Manila Bay

Heavy metal Permissible limits Sia Su et al (2009) This study (2018)
Cd 0.500% 0.095 0.079
Cr 2.000° 0.019 0.159
Pb 0.500% 0.199 0.369
Hg 0.500% no analysis done 0.000

3Commission Regulation (EC) No 1881/2006 by EU; "Maximum Levels of Contaminants in Foods (GB 2762-
2012) by MHPRC.

While the concentrations of heavy metals from both studies generally indicate that P.
pelagicus commodity in Manila bay is safe to consume, it is still disturbing that Pb and Cr
concentrations had increased. This can warrant an alarming notion to further monitor
heavy metal bioaccumulation to fish and shellfish resources in the bay. Heavy metal
detection in muscular tissues is important since it is a commonly consumed part in crabs.
Also, despite safe heavy metal values, the number of exposure and dosage of
consumption may be fatal to consumers. Because of their high degree of toxicity, Cd, Cr,
Pb, and Hg rank among the priority metals that are of public health significance as they
are considered systemic toxicants that are known to induce multiple organ damage, even
at lower levels of exposure (Tchounwou et al 2012).

Conclusions. Portunus pelagicus in Manila Bay was observed for not having any serious
deformities and signs of visceral necrosis with its gross morphology intact and concurring
with published descriptions and values. It has been assessed that it has tolerable levels
of Cd, Cr, Pb, and Hg with reference to international/national standards. With reference
to the previous similar study done in Manila Bay, this study obtained a lower total Cd but
higher in terms of total Cr and total Pb. This study is the first attempt to measure total
Hg in P. pelagicus in Manila Bay but the concentration obtained is below detectable limit.
It is recommended to have a follow up monitoring of heavy metals in fish and shellfish
commoadities in Manila Bay as the influx of industrial and anthropogenic wastes to the bay
is becoming extensive.
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