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Abstract : As population activity is increasing and the Kapuas river is still a means of transportation, causing Corbicula largillierti to accumulate heavy 
metals (Pb) and Coliform bacteria in their bodies. This make it dangerous to be consumed by human. Depuration has been used to eliminate 
microorganism and toxic chemicalcontaminants in bivalve. However, scientific research still needs to discover the effectiveness of  depuration time. This 
research aimed at assessing the best time in decreasing Pb level concentration and Coliform in mussel body after being treated (3-hour, 6-hour, 9-hour, 
12-hour flow).This research used experimental method with Completely Randomized Design consisting 4 treatments and 3 replications. Furthermore, 
Atomic Absorption Spectrophotometer (AAS) is used to analyze the Pb sample and Most Probable Number (MPN) method is used to analyze the 
Coliform. Pb concentration and Coliform in mussel before treatment was 1,74 ppm and 5000 MPN/100ml, respectively. Depuration  with 35 watt UV 
lamp, 14 ppm citric acid and the water flow at a rate of 0.005 L/s for 6 hours was able to decrease Pb 84,09% (0.2768 ppm of Pb residue) and the 
Coliform level decreased by (99,94%). 
 
Keywords : Pb, Coliform, clam Corbicula largillierti, depuration 

——————————      —————————— 

 

1. INTRODUCTION 
There are various aquatic organisms live in Kapuas. One of 
them is Corbicula largillierti which is known by people of 
Pontianak as remis. According to Suwignyo et al. [1], 
Corbicula is a limnetic clam that has an economic value. 
These limnetic clams can be consumed as a source of 
protein and can be used as feed ingredients for animal. 
Based on the data Statistic Indonesian Fisheries which was 
reported by Ministry of Marine Affairs and Fisheries [2] 
shows that the production volume of clams was increasing 
significantly with average 94.50% per year or approximately 
700 tons per year. Moreover, as much as 2 tons clams was 
produced from Kalimantan Barat region which equal to 10 
million production value per year. It was supplied from 
Sambas, Bengkayang, Pontianak, Ketapang, Kayong 
Utara, Kubu Raya, Pontianak City and Singkawang City. 
Preliminary tests related to the heavy metals Pb and 
Coliform in the waters of the Kapuas river in the city of 
Pontianak, it shows that the Pb contamination in the 
Kapuas river water is 0.0021 ppm and the total Coliform is 
24000 

MPN
/100ml. The standard quality of Pb contamination 

for aquatic biota is 0.0010 ppm and Coliform is 1000 
MPN

/100ml [3]. It shows that the heavy metals Pb and Coliform 
in the Kapuas River have exceeded the limits designated 
for aquatic biota. The nature of the filter feeder of 
Corbiculidae clams is the cause of this commodity to have 
potential to accumulate pollutants, both heavy metals such 
as Pb and microbes. Through this filter feeder system, 
heavy metals Pb and Coliform pathogenic bacteria can 
enter the body tissue of the clams [4]. This is also the cause 
of Corbicula largillierti to be a dangerous food when 
consumed, because it has a risk to poisoning and causing 
disease. 
 
 

Therefore, it needs effort to eliminate pollutants, toxic 
materials and bacteria inside bivalves. Sounnes [5] explains 
that depuration can be done as an attempt to reduce 
pollutants and toxic materials. Hence, in this research, UV 
light, citric acid and flowing water are used in depuration 
with different duration in order to find out the best duration 
to reduce Pb and Coliform contents. This effort is required 
to achieve enhancement in food safety of bivalve products 
thus it can be safer to be eaten. Also, it can enhance 
industrial aquaculture competitiveness. 

 

2.  MATERIALS AND METHODS 
 
2.1  Materials 
Materials used in this research were mussel Corbicula 
largillierti, UV sterilized and filtered source water, 35 watt 
UV lamp, 14 ppm citric acid and basin (width 35 cm , lenght 
45 cm, height 28 cm). 
 
2.2 Methods 
 
2.2.1 Sample Collection 
Mussel Corbicula largillierti were freshly collected from 
Kapuas river, Pontianak, West Kalimantan. Samples were 
brought to laboratory using ice box. Dead or damaged 
specimens were eliminated prior to mussel size 
standarization. The mussel with size 3-4 cm. 
 
2.2.2 Depuration Experiment 
This research was conducted by using experimental 
method with Completely Random Design and consisted of 
four treatments depuration (3-hour, 6-hour, 9-hour, 12-hour 
flow) and 3 replications. Mussel were sterilized by water 
sterlizied with UV and filtered. In addition, the mussel 
samples were taken to observe the levels of Pb and 
Coliform prior to treatments. The basin for treatment was 
washed and it was given certain hole to adjust the water 
flowat the outlet (figure 1). Furthermore, water filling in each 
treatment basin was done ± 19 liter given an aerator, 35 
watt UV lamp, 14 ppm citric acid and filled with 45 mussel. 
Water flowing at a rate of 0.005 L/s was done for up to 12 
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hours. Mussel sampling was done every 3 hours for 
measurement of Pb and Coliform as well as water quality 
(temperature, pH and dissolved oxygen). The water sample 
and the flesh sample of the clams were analyzed in FMIPA 
Laboratory of Tanjungpura University, Pontianak to 
measure the concentration Pb using the Atomic Absorption 
Spectrophotometer (AAS) as well as the concentration of 
Coloform using the Most Probable Number (MPN) method. 

 
Figure 1. Depuration Experiment 

 
2.3 Data Analysis 
This research was conducted by using experimental 
method with Completely Random Design. The results were 
presented as statistic using analysis of ANOVA was used to 
test the significance of depuration treatment. Stastical 
anaylses were performed using the Microsoft Excel 2010. 

 

3. RESULTS AND DISCUSSION  
 

3.1 Water Quality Data  

Water quality parameters such as temperature, pH and 
dissolved oxygen at the sampling location and depuration 
treatment location were in the normal range (table 1). 

 
Table 1. The Result of Water Quality 

 
The water quality parameters were in the range appropriate 
for mussel life. Generally, the most conducive to a favorable 
outcome for aquatic organism is around 28-32 

0
C [6]. 

According to Winanto [7], pH around 5,7-8,4 is supportive to 
mollusk life. Prihatini [8], said that clams like environments 
with dissolved oxygen content around 3.8-12.5. 
 

3.2 Analysis of Pb and Coliform in Mussel Corbicula 
largillierti 

The levels of Pb and Coliform decreased after the mussel 
were immersed by water flow for up to 12 hours (figure 
2&3). Treatments of 3-hour, 6-hour, 9-hour and 12-hour had 
significantly decreased the Pb levels and Coliform in 
mussel. Pb content before depuration is 1,74ppm. Then, 
different duration of depuration was conducted and it shows 
different result in Pb content as follows; 3 hours of 
depuration, it reduces 56,03% into 0.650ppm, 6 hours 
reduces 84.09% become 0.2768ppm, 9 hours of 
depuration, it increases 57.70% into 0.7361 and 12 hours of 
depuration reduces 63.99% become 0.6265ppm. Whereas 
for the Coliform before depuration is 5000 

MPN
/100ml Then, 

after depuration at 3 hours, 6 hours, 9 hours, and 12 hours 

it reduces 99.94% become <3 
MPN

/100ml. The best treatment 
was 6-hour because the Pb level decreased by 84,09% and 
the Coliform level decreased by 99,94%. 

 
Figure 2. The Average of Pb in Mussel Corbicula largillierti 

after 3 hours, 6 hours, 9 hours and 12 hours Depuration 

 
Figure 2. The Average of Colifom in Mussel Corbicula 
largillierti after 3 hours, 6 hours, 9 hours and 12 hours 

Depuration 
Depuration techniques are used to eliminate microbes and 
pollutants. Depuration is washing or immersion in clean 
water. Clean water is used as a solvent which able to 
release metal complex protein bonds thus metal ions leave 
the stomach. Depuration will give cells the opportunity to 
remove toxins in the body through excretion. Depuration 
efforts using more complex technology have been carried 
out, namely by using water filtration and UV irradiation by 
Anacleto et al. [9] on three types of shellfish, namely 
Ruditapes philippinarum, Mytilus galloprovincialis and 
Scrobicularia plana. This effort has been able to reduce Pb 
concentration by up to 70.5% for two days. Using UV light 
as water disinfection is very effective in killing most of the 
pathogenic bacteria. Then, citric acid has been used to 
eliminate Pb metal for 60 minutes and Fe for 15 minutes in 
samples of polluted waters up to 50% [10], [11]. In the 
research that has been done by Arfiati et al. [12], concluded 
that the depuration treatment once every 3 hours for 12 
hours using a flowing water system with a discharge speed 
of 0.005 L/s, namely (3 hours 8.69%, 6 hours 19.23%, 9 
hours 32.7% and 12 hours 49%) has a significant effect on 
the reduction of heavy metals. The results of these studies 
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open the opportunity that time and depuration techniques 
can be used to eliminate pollutants in bivalves. Therefore, 
this research was conducted with the aim to obtain 
maximum results in reducing the Pb and Colifom levels in 
Corbicula largillierti clams in a short time, namely by adding 
a UV lamp, citric acid and using water flow. Based on the 
results of this research test, that the depuration for 3 hours 
has proven a significant effect on the reduction in Pb levels 
by 56.03% from 1.74 ppm to 0.7650 ppm and Coliform by 
99.94% from 5000 

MPN
/100ml to <3 

MPN
/100ml in Corbicula 

largillierti clams up to the safe limit for consumption. 
According to The Regulation Of The Head Of The Agency 
Of Drug And Food Control [13] states that the quality 
standards for heavy metal Pb and Coliform for fishery 
products are 1.5 ppm and <3 

MPN
/100ml, respectively. The use 

of UV light is categorized as safe and is often used for 
water disinfection [14]. Disinfection is the destruction, 
inhibition or removal of microbes that can cause disease 
[15]. The mechanism of action of ultraviolet light is 
absorption by nucleic acids without causing damage to the 
surface of the cell, this absorbed energy will cause a bond 
between adjacent thymine molecules and cause the 
formation of thymine dimers so that the function of nucleic 
acids is disrupted and results in killing the bacteria [16]. 
Karmelita [17], explains that citric acid is one of the 
sequestrant substances (metal binding agents). The binding 
mechanism of citric acid with heavy metals is due to the 
ability of the carboxyl group. Carboxylic acids which have a 
(-COOH) group that can release protons (H+) in solution 
and produce citrate ions (-COO-) [11]. The -OH and -CO- 
functional groups in citric acid cause citrate ions to react 
with metal ions to form citrate salts. The importance of 
using a water flow system is to prevent recontamination 
[19]. Moreover, prevention of recontamination is the main 
requirement during the depuration process. If the feces that 
have been excreted are then reabsorbed by the shells, it 
can reduce the quality of the water and re-contaminate the 
shells. 
 

4.  CONCLUSION  
The research that has been done shows that the results of 
the analysis of the water quality where the pH, temperature 
and DO are still within the optimum limit. Treatments of 3-
hour, 6-hour, 9-hour and 12-hour had significantly 
decreased the Pb levels and Coliform in mussel. The best 
treatment was 6-hour because the Pb level decreased by 
84,09% and the Coliform level decreased by 99,94%. 
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