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ABSTRACT  
 
 Arsenic concentration can reach hundreds ppm in bivalve organism. The purpose of this paper is to 
ascertain level of arsenic in blood cockles (Anadara Granosa), Donax cuneatus and Glauconome virens as a 
reference in development of this device. Overall, samples were freshly prepared and extracted. For further 
assessment, extracted sample were digested in HCl acid concentration. For total arsenic concentration 
determination, those digested samples were triplicated and tested using ICP-MS. The calibrations of blank were 
done for each cycle of each measurement. The simple recipe for digestion of samples was demonstrated to get 
maximum arsenic concentration in sample. Those samples either purchased locally from Selayang market, 
Selangor, Malaysia. The result will increase the selectivity of nanogap sensor designed for arsenic detection.  
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Introduction 
 
 The term ‘arsenic’probably originated from Persian word az-zarnikh which referred to yellow or gold 
orpiment (Azcue & Nriagu, 1995). In nature,arsenic is brittle and found in white or tin colour. The toxicity level 
of arsenic follows the order: Inorganic As (III) species > Organic As (III) species > Inorganic As (V) species > 
Organic As (V) species > Elemental Arsenic. Arsenite is 60 times more toxic than arsenate(Md. Abul Fazal, 
2001). Generally, Arsenic were odorless, colourless and tasteless such a feature for attractive poison. Further, 
when the exposure was continuously over period of years, the Arsenic actually very toxic at low concentration. 
In the twentieth century, arsenic was further exploited in medicines, feed supplements, semiconductors and 
seafood. Early discoveries of Arsenic as environmental contaminant is about 25 years ago and have affects more 
than 70 countries in the world (Peter Ravenscroft, 2009). In Bangladesh and China, arsenic is found as a serious 
threat for those who drinking water wells. The present paper intends to quantify arsenic concentration in various 
mollusks to be used as a reference in designing arsenic detection kit in the future. The main objective of this 
research is to increase the selectivity of sensor designed for this purpose. Many papers concerning about Arsenic 
determination mainly prefer bivalve group as a case study (Axelle Leufroy, 2012; F.M.Abbas Alkarkhi, 2008; 
Mohammad Bin Amran, 1997; Shizuko Hirata, 2005), Marine organisms like bivalve were chosen as a case 
study because they have been created as natural filter feeding organism to maintain the biodiversity in nature. 
Consequently many heavy metals tend to accumulate in their whole soft body tissue. Until now, many 
techniques were designed to get adequate Arsenic concentration involving detection by inductively coupled 
plasma-mass spectrometry (ICP-MS),thermochemical hydride generation-quartz furnace atomic absorption 
spectrometryn(THG-QFAAS) or UV degradation-hydride generation inductively coupled optical emission 
spectrometry (UV-HG-ICP-OES) have been developed to specified Arsenic in various mollusks (Mohammad 
Bin Amran, 1997). 
 
Experimental: 
 
Sample collection and preparation:  
 
 Four species of mollusks were selected based on their popularity among local customers, habitat and 
feeding habits. All samples were obtained fresh on the same occasion. These samples were immediately 
steamed; soft tissues were separated and dried. (Freeze dryer continuously for three days or oven dried) to a 
constant weight and finely powdered then stored in desiccators or freezer. The pressure of freeze dryer must be 
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maintained at 760 Torr at -45 ˚C. Figure 1 shows samples after drying and the finely pounded samples of A. 
Granosa.  

 
(a)                                                                    (b) 

 
Fig. 1: (a) Various mollusks being freeze-dried for 3 days, (b) Dried samples were finely pounded into powder 

before undergo extraction process. 
 
Reference standardized atomic arsenic:  
 
 Perkin Elmer Pure Spectroscopy Standard (N9300102) which contains 1000 mg/L arsenic metal was used 
as reference for sample comparison. The standard solution was diluted into 5 different concentration ranges 
from 1 ppm to 10 ppm and further calibrated using ICP –OES (Perkin Elmer) Optima 2000DV Optical Emission 
Microscopy Blank consist of 10 ml 1 M 37 % HCl and 40 ml deionized water. At first, 50 ml volumetric flask 
was used in this process.10 ml of HCl were poured onto the flask followed by specified Arsenic amount for each 
concentration. Finally, deionized water was poured until 50 ml achieved and shakes well the flask. 
 
Sample preparation for arsenic extraction process:      
 
 Dried A. granosa and other bivalves must be first digested before quantifying arsenic content using ICP-
OES. The digestion process involved known weight of pounded samples in triplicate and digested using selected 
acid. The whole preparation and digestion of samples were summarized in chart 1. From chart 1, 0.05 mg of 
samples was separately weighed into Teflon vessels and 10 ml HNO3 and 5 ml H2O2 were added to the samples. 
These samples were then heated using low-power microwaves (180°C, 1 Hour) in closed system. Low-power 
microwave digestion was reported to be mild and rapid for extraction of arsenic species from seafood products. 
After digestion, the samples colour changed into clear solution indicating that it was fully digested. Analysis of 
all sample extracted were performed within 3 days of sample preparation. 
 

                                                       
Fig. 2: Summary of sample preparation and digestion process. 
 
Results and Discussions 
 
Reference Standardized Atomic Arsenic:  
 
 Perkin Elmer Pure Spectroscopy Standard (N9300102) which contains 1000 mg/L arsenic metal was used 
as reference for sample comparison. The standard solution was diluted into 5 different concentration ranges 
from 1 ppm to 10 ppm and further calibrated using ICP –OES (Perkin Elmer) Optima 2000DV Optical Emission 
Microscopy. The accuracy of diluted arsenic samples was 0.999773, after three replicates. The acceptable level 
is above 0.999. This procedure must be repeated at every measurement, with fresh standardized solution 
produced. Table 1 represents the summary of calibration samples. 
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Table 1: Summary of ICP-OES calibration results for arsenic. 
Standardized Arsenic Run 1 Run 2 

Blank 0 0 
1 ppm 1 1 
2 ppm Na 2 

2 ppm check  2.046 
5 ppm 5 5 

5 ppm (check) 5.010 ppm Na 
10 ppm 10  

R2 0.999773  
A.Granosa  sample at different concentration Run 1- sample 1 (PB) Run2–sample2 (PB1) 

0.01 mg/liter 0.0483 ppm  
0.05 mg/liter 0.1810  ppm 0.1014 ppm 

 
granosa is a filter feeding organisms, living mainly mudflats. Contamination from heavy metal like arsenic 
tends to accumulated in their body tissues. Table 2 indicated relationship between quantity of sample and 
arsenic content. Data were taken in triplicate samples. The average value of arsenic in 0.01 mg/l was 0.0483 
ppm while for 0.05 mg/l of sample, the average value of arsenic increase to 0.1810 pmm. The result showed that 
the concentration of arsenic was directly proportional to the amount of sample tested. So, to get an accurate 
result, the amount of sample must be uniform for all type of mollusks used. Table 3 showed total Arsenic 
concentration in 0.05 mg/l was 0.1044. 
 
Table 2: Average Arsenic for different amount of A. Granosa. 

Rep run Sample (mg/l) Average (mg/l) 
0.01 mg/l 1 0.0491 0.0483 

2 0.0475 
3 0.0475 

0.05 mg/l 1 0.1845 0.1810 
2 0.1776 
3 0.1776 

 
Table 3: Average of Arsenic in 0.05gm/l of A. Granosa. 

Rep run Mg/l Mg/l ppm 
1 1 0.0990 0.1022  

0.1022 2 0.0933 
3 0.1144 

2 1 0.980 0.0976 0.0976 
2 0.0875 
3 0.1073 

3 1 0.0896 0.1044 0.1044 
2 0.1209 
3 0.1028 

Average 0.1014 0.1014 

 
 The various sample extracts were analyzed for Arsenic concentration. The results were summarized in 
Table 4. D. cuneatus showed highest total Arsenic concentration compared to other mollusks. These results will 
be taken as reference for development of Arsenic sensor. The nature of mollusks as a mudflats filter could serve 
as an important environmental sinks of heavy metals and can provide a good indication of river and beach 
pollution. 
 
Table 4: Average of Arsenic in 0.05gm/l of A. granosa, D. cuneatus and G. Virens. 

Rep run Mg/l Mg/l ppm 
Anadara  granosa 1 0.0878 0.0869 0.0869 

2 0.0660 
3 0.1068 

Donax cuneatus 1 0.8598 0.8541 0.8541 
2 0.8728 
3 0.8296 

Glauconome virens 1 0.2298 0.2142 0.2142 
2 0.2187 
3 0.1941 

 
Conclusions: 
 
 The methods to specified arsenic concentration were demonstrated. Anadara  granosa, Donax cuneatus and 
Glauconome virens were digested and extracted by using paticular process.Analytical speciation of arsenic has 
been successfully achieved by use of inductively coupled optical emission spectrometry (ICP-OES).From the 
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results, all mollusks were identified containing arsenic element. In the future, the concentration of arsenic can be 
increased by adding quantity of sample as shown in table 2.This indication can be used in the future as reference 
in developing arsenite field test kit instead of using the arsenic reference available in the market. The 
concentration of Arsenic at Selayang market was still low in 0.05gm/l. However, it will be harmful if people 
take them in the large amount at a time. 
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