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ABSTRACT

Intertidal gastropods, Faunus ater (F. ater), were collected from four sampling sites in Peninsular
Malaysia. It was found that the concentrations of Zinc (Zn) (mg/kg dry weight) ranged from 347.23
to 356.21 for Digestive Caecum (DC), 95.00 to 100.91 for foot, 102.73 to 109.00 for muscle, 42.73 to
177.72 for operculum, 87.57 to 161.76 for remainder, and 24.42 to 53.96 for shell of F. ater. Current
results indicate that the intertidal waters of Pantai Sri Tujoh has a higher bioavailability of Zn and
require further research. According to the current findings, F. ater may be employed as a biomonitor
of Zn pollution and bioavailability.

Introduction

It's critical to comprehend the intertidal mollusks' biological ranges and
background populations before sustainable resource exploitation from coastal
settings [1-4]. As a biomonitor of heavy metal contamination in Peninsular
Malaysia, intertidal gastropods other than the well-known green-lipped mussel
Perna viridis should be considered [5-8]. This is due to the possibility that more
intertidal biomonitors may provide more accurate data on metal contamination and
bioavailability [9].

Numerous studies have demonstrated the efficacy of gastropods as biomonitors
of heavy metal contaminations. The soft tissues of other mollusk species have
also been reported in the literature to contain potentially hazardous metal. The
gastropods include Lymnaea stagnalis, Contectiana listeria, and Bithynia tentaculata
from the South Ural lakes in Russia, Telescopium telescopium from the Blanakan
silvofishery ponds in Indonesia, 7 bivalves, and 13 gastropods from Palk Bay in India,
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Filopaludina javanica from some lakes in Bogor, Indonesia,
and mud snails from the Southwest Crimea, Black Sea [10].

Aquatic mollusks have a tendency to accumulate heavy
metals to larger levels in their various components, reaching
concentrations that are noticeably higher than those of
the ambient water concentrations [11,12]. Furthermore,
Rainbow [13] asserts that the use of particular organisms
as biomonitors of the bioavailability of heavy metals in
coastal waters enables comparisons to be made across
time and space because biomonitors offer integrated
measurements of the ambient metal concentrations that
are ecotoxicologically significant in those waters. On the
other hand, according to Rainbow PS, et al. [9], a biomonitor
can offer details on certain metal bioavailabilities for that
biomonitor. However, it is generally accepted as acceptable
to extrapolate about the site's total metal bioavailabilities
from that biomonitor. F. ater may be helpful as a potential
biomonitor of Zn bioavailabilities in the tested settings.

The concentrations of Cd, Cu, Ni, and Pb in the shell
and soft tissue parts of F. ater from four sampling sites in
Peninsular Malaysia were previously reported by Yap CK, et
al. [1]. The Zn concentrations in the sediment and aquatic
organisms are typically higher in the vicinity of point
sources of Zn and decrease in the absence of those sources.
The objective of the current study, which is a continuation
of the research to disclose previously unreported data on Zn
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distributions in the shell and different parts of soft tissues
of F. ater (Potamididae) by Yap CK, et al. [1] at four sampling
sites, Pantai Sri Tujoh, Pantai Bisikan Bayu, Kg. Telaga
Nenas, Kesang Laut in the East and West Coast of Peninsular
Malaysia. The gastropod is a brackish-water snail that
dwells in mangrove swamps. Thailand has reported on the
distribution of this species [2,3].

Materials and Methods

Samples were collected from Peninsular Malaysia during
June to September 2007 in the west coast; Telaga Nenas
(KTN) and Kesang Laut (KL), as well as in the east coast;
Pantai Seri Tujoh (PST) and Pantai Bisikan Bayu (PBB)
(Figure 1). The family, genus, and species of F. ater were
characterized by using the identification keys created by
Uptham ES, et al. [14], Brandt RAM [15], and Van Benthem
Jutting [16].

About 30 snails with shell lengths ranging from 3.82 -
6.79 cm were collected from each sampling site. The snails
were transferred to the lab and stored at -10°C until analysis.
The maximum shell lengths (from tip to aperture) for PST,
PBB, KTN, and KL were respectively 4.83-6.79 cm, 3.82-5.20
cm, 3.98-6.78 cm, and 4.33-6.71 cm.

The F. ater soft tissues were painstakingly separated
into five sections (Digestive Caecum (DC), the foot, the

1IJIJ“IIJ'IJ"E 1D2“l|:l'l]"E 104“IIJ'D"E 108“IIJ'IJ E
N
1|
w 7A;PE
= /{">w =
o =
2 s =
« w
South China Sea

3 : z
o] Straits of Malacc_a | £
o s
i -

%

®
S
= £
2 Sumatra —Dg
%\l o~
an Legend
0 30 60 120 180 0 ingapore ¥ Sampling Poin
Kl t
-_— . ometers 2y <& @ o
‘IIJIJ"b‘IJ"E ‘IIJZ"b'IJ"E 1U4“b'l]"E ‘IIJE"HIJ"E

Figure 1 Map showing sampling sites of Faunus ater in the East and West Coast of Peninsular Malaysia. P1: Pantai Sri Tujoh; P2: Pantai Bisikan Bayu; P3: Kg.

Telaga Nenas; P4: Kesang Laut.
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operculum, and the remaining tissues) before the analyses.
The shell and different parts of soft tissues were then dried
for a further 72 hours at 105°C to achieve constant dry
weights [17].

The dried samples were weighed and placed in acid-
washed digesting tubes. They were digested with 10 ml of
concentrated nitric acid (BHD 69%, AnalaR grade). After
being at a low temperature (40°C) for an hour, the samples
were placed in a digestion block and heated to a high
temperature (140°C) for 3hours [8]. Dilute the cooled samples
to 40ml, double deionized water was employed. The digested
samples were then filtered using Whatman No. 1 filter paper
and placed into pill boxes that had been acid-washed (filter
speed: medium). Zinc in samples was determined using an
air-acetylene flame Atomic Absorption Spectrophotometer
(AAS) Perkim-Elmer™ Model 800. The standard solutions of
Zn (1000 ppm) were prepared from MERCK Titrisol.

The recoveries for the Zn standard solutions during
running of the instrumental analysis were between 80
and 110%, which was satisfactory. The Certified Reference
Material (CRM) for dogfish liver was used to verify the
analytical techniques for the gastropod (DOLT-3, National
Research Council Canada). All of the metals' recoveries,
specifically (certified CRM: 86.6 2.40 mg/kg dry weight;
measured CRM: 80.9 1.94; percentage of recovery: 93.4
2.24%), were satisfactory.

Statistical Analysis

Using the statistical program SPSS version 12, a one-way
post hoc ANOVA-Student Newman-Keuls (SNK) analysis
was used to find significant differences between the mean
values.

Results and Discussion

The Zn concentrations in the shell, DC and remaining
parts in soft tissue of F. ater from the four sampling sites
are displayed in table 1. It was found that Zn concentrations
(mg/kg dry weight) ranged from 347.23 to 356.21 for DC,
95.00 to 100.91 for foot, 102.73 to 109.00 for muscle, 42.73
to 177.72 for operculum, 87.57 to 161.76 for remainder, and
24.42 to 53.96 for shell of F. ater. The overall order of Zn
levels follows: DC > remainder > muscle > foot > operculum
> shell. It was found that the DC and the other remainder of
soft tissue of F. ater accumulated high concentrations of Zn,
while, the lowest Zn concentrations were found in the shell
of F. ater.

According to findings from other research, the variation
in metal concentrations in gastropods may be due to
variations in the affinities of the metals to the binding
sites of the metallothioneins in the various tissues [18,19].
Additionally, metal accumulations in different tissues may
be linked to the function of a particular organ in mollusks.
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From the perspective of bioaccumulation, the high Zn
concentrations in DC have proven to be significant. It is
remarkable that the DC, a part of the digestive glands, has
a higher-than-normal Zn concentration. This discovery
is in line with earlier investigations on the digestive
glands of marine gastropods, specifically Patella caerulea
[20] and marine gastropods in general [21]. In the past,
large concentrations of Pb and Ni, were found in the DC of
Telescopium telescopium by Yap and Noorhaidah [22] and Yap
CK, etal. [23], respectively. Due to the high Zn concentration,
it was hypothesised that this DC acts as a repository for Zn,
maybe in the form of metallothionein or granules as a Zn
detoxification mechanism [23,24].

Figure 2 shows that KL has the largest concentrations
of Zn in the DC and foot, PBB in the muscle, and PST in
the operculum, shells, and remaining tissues. The Zn
bioavailability of the sampling sites was calculated using
the accumulation of Zn in the various parts in soft tissue of
F. ater. The highest Zn levels were found in PST, which led
researchers to conclude that PST has a high Zn bioavailability
[25,26].

The current results also showed that Zn bioaccumulation
varied among the different tissues of F. ater. However, it is
still somewhat difficult to determine which sampling site
had the highest bioavailability of Zn in coastal intertidal
waters.

The cumulated concentrations in abiomonitor, areagood
indicator of the integrated bioavailability and contamination
of the sample sites [9]. This is because the bioaccumulate
metals in tissues of biomonitor are proportion to the degree
of environmental contamination. Such accumulated levels
in a biomonitor are compared between sites in order to
measure the bioavailabilities and contaminations of heavy
metals at the sample locations [27].

The characteristics (anthropogenic activities) of the
sampling locations may also have an impact on the pollution
and metal bioavailability in these areas. Table 1 show that
all four locations are well-known as fishing communities
and aquacultural regions. It is believed that in addition to
natural resources, anthropogenic activities that may be seen
in these places may also affect the metal bioavailabilities
of these four sampling locations [5]. The organic wastes
discharged from fish/or mussel farms allegedly had an
impact on the water quality surrounding fish culture zones,
which may have contaminated the water and increased Zn
bioavailability, according to Wu RSS, et al. [28] and Yap CK,
etal. [6].

Conclusion

From the present findings, it was concluded that the
DC of F. ater accumulated high concentrations of Zn. On
the other hand, PST intertidal coastal waters may have a
higher bioavailability of Zn. Current results indicate that
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Figure 2 Heavy metal concentration (mean + SE, mg/kg dry weight; n = 3) in the different parts of F. ater collected from the west and east coast of Peninsular

Malaysia.

Table 1: Overall statistics of Zn concentrations (mg/kg dry weight) in Faunus ater collected from four sampling sites in Peninsular Malaysia.

Minimum

Maximum

Mean

Median

SD

SE

Skewness

Kurtosis

DC

347.23

356.21

351.45

351.18

111

Foot

95.00

100.91

98.24

98.52

2.46

1.23

-0.37

-1.06

Note: DC: Digestive Caecum; SD: Standard Deviation; SE: Standard Error

Muscle

102.73

109.00

105.44

105.01

Operculum
42.73
177.72
95.62
81.01
57.64
28.82
0.80

-0.85

Remainder

87.57

161.76

139.40

154.13

34.99

17.49

-1.07

-0.74

Shell

24.42

53.96

37.69

36.19

14.15

7.07

0.17

-1.72
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the tidal waters of PST has a higher bioavailability of Zn and
require further research. The results gathered in the present
study suggested that F.ater could be used as a potential
biomonitor of heavy metal contamination in the intertidal
area of Peninsular Malaysia and as an alternative biomonitor
mollusc to the well-established green-lipped mussel R.
viridis.
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