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Heavy Metal Concentration in Body Walls of
Malaysian Sea Cucumbers
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ARSTRAK

Keprhatan logam beral pada dinding tubuh dua sprsies timun laur,
Stichapus hermanni Semper and Holothuria atra Jacger, darl perairan
Pulau Pangkor. Perak dan Pulau Kapas, Terengganu ielah dinkur.
Kepekatan Cd, Pb. #n, dan Cu ditentukan selepas peacernaan asid,
menggunakan spekirometer serapan atom. Kepekatan Hg telah ditentukan
menggunakan spekirometer erapan alom wap wejuk. Aray Cd, Pb, dan Hg
adalah lebik tinggi secara signifikan dalam dinding tubuh herlothurovid
dari Pulau Kapar berbanding holothuroid dari Pulaw Panghor (p < 0.05).
Kandungan Pb dalam dinding tubuh beduo-dua spesies dari Pulau Kapas
dan Pulaw Panghor didapati lebik tinggi dari aras yang dibenarkan bt luirn
nubuh manusia, Hasil kajian ini menunjukkan bahawa pembuangan siva
aftuen indusiri fanpa kawalan deri Perak, Selangor dan Teremgganu
kemungkinan telah menyebabban masalah pencemaran marin yang kefara
termaruk juga pencemaran oleh logam beral, terutamanya Cd. Cu, Ph dan
£n.

Kata kunci: Stichopus hermanni Semper, Holothuria atra Jaeger, logam
berat, Ca, Pb, Zn, Cu, Hi, timun lawi, holoturokd

ARSTALT

Concentrations of heavy metals were determined in the body walls of
Pwo gpecies of sea cucumbert, Shichopus hermanni Kemprrr aniad Molothuria
atra Jacger, obiainrd from the tidal waters off Pulaw Panghor, Perak
and Pulau Kapas, Terengganu. The concentrations of Cd, Ph, Za, and Cu
were deiermined after acid digestion by using atomic absorpiion
speciromeier. Mercury concentration was determined by cold vapour
atomic abiorption speciromeier. The levelr of Cd. Pb, and Hg were
significantly higher in the body walls of holothursids from Pulav Ko
than from the same species from Pulau Panghor (p < 002 The Pb conteni
in the body walls of both the species from Pulau Kapas and Pulau
Panghkor was found 1o be higher than the permissible level in the human
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body. The results obtained from our studies indicated thar the
uncontrolled dumping of industrial affluent from Perak. Selangor and
Terengganu could possibly cause rignificant marine pollulion
problems which include heavy meral contamination, expecially of Cd,
Cii, Pb and #n.

Key wornds: Stichopus hermanni Semper, Holothuria atra Jueger. heavy
metals, Cd. Ph, Zn, Cu, Hg, sea cucumber, holothuroids.

INTRODUCTION

Heavy metals are known (o be potentially toxic hecause of their ability 10 be
concentrated in the organs of marine organisms, thus posing a direct threat 1o
consumers { Tarig ¢ al. 1993). In view of this wxicity potential, serious concern
has arisen in recent years and fish have been employed by several investigators
as indicators for metal pollution in the marine environment (Chan 1995,
Admundsen et al, 1997, Law & Singh 1997, Ismail & Ramli 1997). According o
Farag €t al. (1998) macroinvericbrates were often collected and sampled to
determine the concentration of heavy metals from the polluted sea. Heavy
metals are introduced into the marine environment through domestic, industrial
and agriculiure and mining activities, A large part of the heavy metal ingut
ultimately accumulates in the esiuarine FoORe, coastal arcas and aquatic
organisms such as macro inveriehraes.

Sea cucumbers have long been used in traditional medicing in Malaysia.
These marine macroinvertehrates’ tissues are often used s the main
ingredients in many traditional medicine preparalions. Consumiers” safety
when consuming it is of uimost imponance. To dwe, there are very few
published data on heavy metals concentrations in these marine animuls
(Ridzwan 1993; Madhavan 1999, Mohansaraj 2000). This study presents work
clucidating the concentrations of heavy metals in the body walls of two
species of sea cucumber, Stichopus hermanni and Holorhuria atra Trom
Pulau Panghor. Perak and Pulau Kapas, Terengganu.

MATERIALS AND METHODS

Twi species of sea cucumbers, Stichopus hermanni and Holothuria atra
were collected st random From (he tidal waters off Pulau Pangkor. The samples
were identified secording to Ridewan (1991). The organisms were eviscormed
and the body walls were washed with distilled water and homogenifed.
They were then placed in an oven at 105°C for 3 hra and later burmnt in a
furnace at 630°C, The ash was then digested in 3 ml concentrated
hydrochlorc scid The digested sample was then diluted with deulsle distilled
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water and then analyzed by ativinic absorpiion spectiometer mode] 4 100
Perkin Elmer. The analysis was based on Perkin Eimer’s method (2000)
modified by Fairulnizal et al. (1998). The data is presented in mg/g dry
weight. To avoid contamination, all glassware and equipment were snaked
in 8% nitric acid and rinsed in distilled water, The body wall constituents
were analyzed using acid digestion and the concentrations of Cu, Pb, and
7n were determined by Alomic Absorption Spectrometer (AAS) rinlel
qpc 906, Mercury (Hg) concentrations were determined by cold vapour
stomic absorption spectromeler (CVAAR) model A% 90 and for cadmium,
atomic absorption spectrometer (AAS) model 330 was used. Dl were
analysed using (he Mann-Whitney L, For all comparison, differences were
considered 1o be significant when p = < 0.0%.

RESULTS AND DISCUSSION

memllnhmwhﬂmnmnpﬂmﬂh
Table |. As bottom feeders, holothuroid accumulite the sediment contents of
the seabed in its body wall, Our results suggest thel sea cucuinber can also
he used as an indicaior for marine pollution,

Magine animals usually have high cadmium content. However, exeept
for @ report by Mohansaraj (2000} which indicated the presence of the metal
ai 1.2% - 6.9 ug/L in coslomic Nuid, there does pol appear o be any other
report on Cd content in sea cucumber walls. The level of Cd was found o
he three times more in Molothuria atra from Pulau Kapas as compared (o
those from Pulau Pangkor, which was present al 13,027 ug/g (p = 0.03).
Cadimium can enier the agquatic system ithiough soil erosions, rock sediment
and the use of fertilizers in agriculture, and industrial wasie disposed directly
into the sea. Phosphate fertilizers used by farmers contain 10 <100 ug/ml
cadmigm (Cook and Morrow 1995), Coastal areas of sampling are loc ated
cluse 10 the agriculiural land of Kuals Terengganu and indusirial areas of
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Kerieh, These factors could contribute 1o the pollution of the sea with
cadmium, The body wall of M. area from Pulau Pangkor showed o high copper
content compared 1o the sanw species from Pulsu Kapas but the difference
was nal sipgnificant,

The dumiping of 1xic wasies containing mercury (rom the drainage system
into the sea could have caused high mercury socumulation in hath the species,
bt i1 was significantly higher in holothuroids from Pulss Kapas (0,10 -0.17
ug/g) compared 1o the two Trom Pulas Pangkor (008 = 0.00 pp/gh (p <0.08),
Kuala Terengganu used 10 have gold mining sctivities a lew years ago where
mercury coukd hive boen used o separste gold from other impurities. These
wasios might have been improperly disposed off inio the aguatic sysiem.
Chur resulis also showed that there wis no significant difference in the level of
ging in both ihe spocies from the 1wo arvas,

The lead content of M aira and 8. hermanni from Paleu Kapas (1567 and
15,77 pglg, respectively) was significantly higher than those from Puliu
Pangkor (% 87 and 10,12 g/, respectively ) (p <0.03), The levels of Ph in bath
species were above the permissible level (2 pg/g). The et abliahed priroleum
industry in Terengganu coubd have contributed s 8 souroe of lead pollution
in the ses. Lead tosbkcity could lesd (o nevrological of hemaiological diseases,
bt b date thiere have been fo adverse repoms Tom Constming seu cucumber
o s finished preparstion in traditienal medicine,

CONCLUSION

These resulis could Turther serve as & baseline for future studies on the
management of heavy metsl pollution of the witers off the coantal areas of
Perak and Terengganu
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