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Determination of Place of Origin of Corbicula Clam by Using Its Inorganic Element Composition

Hiroyuki WATANABE*, Masaru UENO*, Makoto MIURA*, Toru MIURA* and Tomoki SAEGUSA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

The place of origin of corbicula clam was determined based on its inorganic element composition. For analytical samples,

corbicula shells from Korea, Russia, China and North Korea were used. Sample solution was prepared by removing protein

from each sample by a chlorine bleaching agent for household use, and decomposing it by acid in a microwave decomposer.

Using inductive coupling plasma atomic emission spectroscopy (ICP-AES), eight inorganic elements, Ca, Na, Sr, Mn, Mg,

Ba, Fe and B, were determined. Principal component analyses using the results of the quantitative determination of these

elements did not show any analogy related to country of origin although similarity by lot was recognized. Correlation was

not found geographically, either.
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Fig.1 Places of sample collection and codes for samples
1K, 2K, 3C, 11C, 4R and 5R were imported through the Shimonoseki
customs, by different declarations respectively. NK was received from the
Oyster Research Institute.
* Eight is the total number of samples from Nantong and Somjin.
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Table 1 Results of analysis of corbicula shells by ICP-AES after microwave
decomposition with HNO3, and detection limit (DL) of each element

Ca Na Sr Mn Mg Ba Fe B
(%) (mg/g)  (mg/g)  (mg/kg) (mglkg) (mglkg)  (mglkg)  (mg/kg)

mean = SD mean &= SD mean = SD mean = SD mean &= SD mean £ SD mean = SD mean & SD

1K(n=9) 379+03 80+02 12+00 155 35+3 107+18 39+20 18+02
2K (n=8) 384+02 71+£07 09+01 21+9 34+5 179+7.0 308+261 05*0.6
3C (n=9) 387+02 70+05 08+00 31+9 375 114+27 72+t26 08*03
11C(n=8) 384+02 83+03 14+00 29+3 59+9 46+08 30+28 15+02
4R (n=9) 391+03 80+03 11+00 11+2 32+2 141+30 92*t41 21+02
5R (n=7) 390+02 59+02 11+00 315 36+7 256+34 797265 01+03
NK(n=8) 391+01 68+03 10+00 21+4 31+4 263+57 254+144 10+02

DL 0.2 0.1 0.009 1 2 0.07 0.8 0.7
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Table 2  Eigenvectors, eigenvalues and proportions in principal component (PC)
analyses with 8 elements

PC1 PC2 PC3
Eigenvector
Ca -0.27 -0.18 -0.46
Na 0.48 -0.08 -0.03
Sr 0.28 0.24 -0.70
Mn -0.12 0.66 0.19
Mg 0.28 0.56 -0.15
Ba -0.44 -0.13 -0.26
Fe -0.40 021 -0.33
B 0.41 -0.32 -0.24
Eigenvalue 3.89 1.69 1.05
proportion 0.49 021 0.13
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Fig.2 Results of PC analysis using 8 elements (Ca, Na, Sr, Mn, Mg, Ba, Fe and
B).
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