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Determination of Place of Origin of Short-neck Clams by Inorganic Element Composition
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* Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

A method of determining the origin of short-neck clams by inorganic element composition was examined. The shells of

clams caught in South Korea and China were used as samples. The shells were digested with nitric acid by a microwave

digester. Inorganic element concentrations were determined by inductively-coupled plasma mass spectrometry (ICP-MS).
Contents of Li, V, Mn, Co, Ni, Cu, Zn, Ga, As, Se, Rb, Ba, La, Ce, Nd and U were measured. Using the analytical results for

these 16 elements, samples were analyzed by principal component analysis. The results showed a tendency to form clusters by

country of origin. By using discriminant analysis, we classified the origins of short-neck clams with 81% (Korea) and 75%

(China) accuracy, respectively.
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Table 1 Number of lots and samples used in the experiment i Vd
A
number number f?"
Korea number of China number {
of lots of lots
samples samples
Kyongsangnamdo 9 45  Dandong 10 40
Chollanamdo 5 20  Dalian 8 32
Chollabukto 11 44 Shandong 7 28
Chungchongnamdo 1 4
Kyonggido 2 8
28 129 25 100
Fig.1 The origins of short-neck clams used in the experiment
Table 2 Results of ICP-MS analysis of short-neck clam shells
(ue/e)
Li Vv Mn Co Ni Cu Zn Ga
Korea 14+£084 031£0.16 35*29 0.92%+0.26 6.2+0.20 0.74*x1.1 1.0*x14 0.54%+0.21
China 1.3+052 0.35+0.11 31#+20 0.83%+0.25 59+1.1 0.32+3.5 0.76+0.87 0.70%+0.16
As Se Rb Ba La Ce Nd u
Korea 0.51%+0.41 0.27%x0.13 0.28+0.12 7.7%x28 0.19%0.12 0.36%£0.23 0.16*£0.15 0.14%*0.12
China 0.55+0.26 0.23+0.10 0.29+0.12 11%+24 0.23%+0.15 0.39+0.19 0.15+0.08 0.18+0.09

Table 3 Recovery of added standard
()
Li Vv Mn Co  Ni60 _Cu63 Zn __ Ga As Se Rb Bal37 Lal39 Cel40 Nd U
20ppb) 1026 1112 1005 957 895 71.0 494 1190 693 608 1062 947 960 955 99.0 1055

2ppb] 89.2 1054 90.7 862 758 507 1217 673 593 980 776 919 924 937 1068
0.4ppb] 87.0 1027 1015 479 1020 752 978 1353 681 644 998 1358 89.7 903 921 1120
0.2ppb] 120.2 1186 132 1083 283 388 1164 705 710 779 947 925 959 1288
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Fig.2 Score distribution map by multivariate analysis
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[Ga], [Ba]: Ga & U'Ba O (ug/g)
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Fig.3 Frequency distributions of discriminant scores by Korea-China model
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