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Abstract---Blood cockle (Anadara granosa) is one of the marine biotas that can be used as a bio indicator of the
pollution level of sea water. The nature of blood cockle stays in one place because of their slow movement and they
are non-selective filter feeders which filter water in order to get food. The use of activated charcoal during soaking
is to keep the food safety from blood cockle contaminated with heavy metals. The purpose of this study is to
determine the affectivity test of soaking duration on blood cockle (Anadara granosa) and activated charcoal toward
reducing metals lead (Pb). This study employed Randomized Complete Design (RCD) using three different soaking
periods such as 30 minutes, 60 minutes, and 90 minutes. The samples were analyzed by Inductively Coupled Plasma
Emission (ICPE). The parametric data was analyzed with One Way Anova test. The result of the study showed that
the soaking duration among 30 minutes, 60 minutes, and 90 minutes in activated charcoal showed significantly
different (P< 0.05) toward the levels of lead.
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Introduction

Cockles is one of the seafood that is favored by the people of Indonesia. Scallops have a delicious, savory taste and
have good nutritional value. The level of cockle’s production in Indonesia is quite high so that it is able to meet the
needs of the community. Based on data from the Directorate General of Capture Fisheries the value of cockle’s
production increases every year, the average value of cockle’s production in Indonesia from 2004 to 2014 is
3,220.92%. One of the most popular cockles on the island of Bali is the blood cockles (Anadara granosa). Blood
cockles are widely sold because they have economic commodities that are spread in almost all Indonesian waters
(Sudarmawan et al., 2020). Utilization of cockles apart from being a source of animal protein, cockles is also used as
an ecological indicator, namely as an indicator of pollution in the environment (Indrawan & Putra, 2018).

Blood cockles are bioindicators of environmental pollution levels because they have properties that stay in one
place for a long time, slow mobility, and are filter feeders (Mawardi & Sarjani, 2017). This causes the blood cockles
to be susceptible to water and sediment pollution, especially heavy metals that are accumulative in the cockles's body
(Herawati & Soedaryo, 2017). Blood cockles can accumulate heavy metals in their bodies if they live in waters
contaminated with heavy metals (Hendrarto & Hadiyarto, 2011). Heavy metal levels found in waters are generally
caused by the waters being polluted by waste from industrial activities or household waste that is dumped into rivers,
estuaries or the sea (Andayani et al., 2020).

The requirements of the Indonesian National Standard on food quality and safety of cockles stipulate that the
limit for heavy metals contained in cockles should not be more than 1 ppm. The high public interest in consuming
seafood such as blood cockles has made some processors think about how to reduce the heavy metal content in
cockles so that the cockles consumed remains within safe limits (Wirawan, 2016). There is one method in reducing
heavy metals in blood cockles is to include an adsorbent (activated carbon or activated charcoal) in the processing so
that heavy metals in blood cockles will be absorbed by the adsorbent (Rachmawati et al., 2013).

Activated charcoal is charcoal that has undergone an activation process to increase the surface area through
opening the pores so that the adsorption power can be increased. The wider surface of activated charcoal causes its
adsorption power to gas or liquid to be higher. Several studies on the use of activated charcoal have also been carried
out, such as the use of activated charcoal to reduce histamine levels in pindang tuna (Subaryono et al., 2017). The
use of activated charcoal to reduce metals contained in factory waste was also carried out by Wirawan (2016), and
the use of modified activated charcoal from the shell of Jatropha curcas as an adsorbent of copper metal (Cu),
removal of heavy metal cadmium (Cd) in water with activated charcoal from the shell coconut (Gaikwad, 2004). The
last study was also conducted by Rachmawati et al. (2013), using the method of boiling activated charcoal on blood
cockles with a time of 20 minutes, 25 minutes and 30 minutes. From the results of this study, it was found that the
boiling time for 30 minutes reduced the metal content in blood cockles.

Based on the methods of reducing heavy metal content, research innovations were carried out by immersing
cockles using activated charcoal. The difference in this research is using activated charcoal immersion method with
different immersion time. So it is expected that the duration of immersion as an alternative to reduce levels of heavy
metal content such as lead (Pb) in the body of blood cockles. In addition, the purpose of this study is to monitor
environmental pollution, food safety, and exposure to lead (Pb) in humans (Pan & Tangratanavalee, 2003;
Mirsadeghi et al., 2011).

Methods

This study used a Completely Randomized Design (CRD) model with 1 control group (without soaking with
activated charcoal) and 3 treatment groups with 5 replications each in the sample. This study used 200 cockles
obtained from the Kedonganan Market, Badung Bali. The blood cockles were washed to remove dirt and mud on the
shells. The concentration of activated charcoal used was obtained from the best concentration of previous studies,
which was 5% by weight of blood cockles (Rachmawati et al., 2013). The activated charcoal used is made from
coconut shells that have been burned and then mashed. The immersion process begins with the inclusion of blood
cockles and activated charcoal simultaneously to be immersed in distilled water with a ratio of the weight of the
shells to the volume of water is 1:2 (Rachmawati et al., 2013). Immersion was carried out for 30 minutes for
Treatment 1, 60 minutes for Treatment 2, and 90 minutes for Treatment 3 with one immersion each (Davenport &
Wong, 1986; Mirsadeghi et al., 2013).

The blood cockles that had been soaked were analyzed using the wet ashing method and analyzed using an ICPE
(Inducted-vely coupled plasma emission) device. The measurement of the metal content of lead (Pb) using the ICPE
(Inductedvely coupled plasma emission) tool and the results of the analysis of the metal content of lead (Pb) will be
compared with the quality standards of the Food and Drug Supervisory Agency (BPOM) (Akib, 2009). Data analysis
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was carried out quantitatively using a computer statistical program (SPSS 22.0 for Windows). To test the normality
of the data, the Kolmogorov-Smirnov test was used. To see the homogeneity of variance, it is done by Leven's Test.
To see the effect of the treatment, the One Way Anova test was carried out. If there are significant results, it is
continued with Duncan's multiple distance test with the degree of confidence used is 5% (P < 0.05) (Mozammel et
al., 2002; Mor et al., 2007).

Results
The effect of immersing blood cockles using activated charcoal on the metal content of lead (Pb) can be seen in

Table 1 The results of statistical analysis of metal content showed that there was a significant difference (P<0.05)
between control and treatment.

Table 1
Lead metal content (ppm) of blood cockles soaked with activated charcoal
Immersion Time Lead Metal (Pb)
Control 0,96 + 0,112
30 minutes 0,63 +0,03°
60 minutes 0,46 £ 0,01°
90 minutes 0,30 + 0,05¢

Significant differences in the metal content of lead at 30 minutes, 60 minutes and 90 minutes showed that soaking
blood cockles using activated charcoal could reduce the lead metal content in blood cockles. This is caused by the
content of activated charcoal which can absorb the metal content of lead in cockles. According to Rachmawati et al
(2013), that activated charcoal has absorption in wide pores and has adsorption power to gases or liquids. In addition,
the long immersion time also affects the decrease in lead metal content. The longer the process of immersing blood
cockles with activated charcoal, the longer the diffusion process can take place. Trihandaru et al. (2012), which states
that the diffusion process is the random movement of molecules of a substance that results in the movement of
effective molecules from high concentrations to low concentrations.

The length of time for soaking cockles with activated charcoal can also be caused by the adsorption process of
the activated charcoal. This is reinforced by Wirawan (2016), which states that a sufficient length of contact time is
required for activated charcoal to be able to adsorb metals optimally. The longer the contact time, the more metal is
adsorbed because the more opportunities for activated charcoal particles to come into contact with the metal. This
causes more metal to be bound in the pores of the activated charcoal. The long soaking time can also cause the pores
on the surface of the activated charcoal to attract metal ions in the cockles but in different amounts in each cockles
depending on the type and size. According to Syaugiah et al. (2011), absorption using activated carbon is the most
effective way to reduce the heavy metal content in cockles. The adsorption process on activated charcoal can occur
through 3 basic stages, namely: the substance is bound on the outside, then moves towards the pores of the charcoal,
and finally the substance collects on the inner wall of the charcoal. In the initial process, the Pb content in cockles is
bound to the outside of the activated charcoal. The adsorbate adheres to the surface by forming chemical bonds
which are covalent bonds. Furthermore, the covalent bonds move towards the pores of the activated charcoal. Due to
the presence of chemical bonds on the surface of the adsorbent, a layer will be formed where the layer will inhibit the
subsequent adsorption process by the adsorbent so that the effectiveness is reduced and the substance collects onto
the inner wall of the charcoal (Syaugiah et al., 2011).

The best lead metal content in this study was obtained at an immersion time of 90 minutes, which was 0.30 ppm
which already met the safe limit for lead metal content found in mussel meat. In the control, the 30-minute treatment
and the 60-minute treatment were actually still within safe limits compared to the metal content of lead and safe for
consumption by the public, but the best results were obtained at 90 minutes of immersion. SNI explains that the safe
limit of lead content in mussel meat is 1ppm. This value is far below the threshold value of the SNI quality standard,
so that the cockles is still suitable for consumption. In addition, the mussels that were used as controls in this study
contained lead heavy metals that were still below the threshold, so that the cockles in the Kedonganan market were
still safe for consumption. The decrease in lead (Pb) content is also thought to be related to the immersion process
where the immersion process itself can also reduce the lead metal content in cockles. This is in line with research,
which states that soaking cockles in a holding tank can reduce the heavy metal content in the body of mussels (Sandi
et al., 2017; Sutapa et al., 2020).
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In addition to the soaking method, there are several other methods that can also be used to reduce the heavy metal
content in mussel meat. However, research on methods to reduce heavy metal content in mussel meat still needs to
be further developed using natural, cheaper and easily obtained materials, this is considering the high public
preference for mussel meat and the increasing tendency of pollution of a body of water by heavy metals due to
development population and industry (Chan et al., 2002; Bettinelli et al., 2000).

Conclusion

The immersion time of blood cockles (Anadara granosa) using activated charcoal for 30, 60 and 90 minutes can
reduce the metal content of lead (Pb) (Liu et al., 2005; Li et al., 2002).
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