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Summary

In this study, we investigated whether there were any regional or inter-variety differences in trace element con-
tents between tea leaves grown in the isolated island of Yakushima and those grown in Shizuoka and Kyushu, and
whether the trace element contents are effective in distinguishing the leaves produced in different regions within a
small area.

The trace element contents in 32, 14, and 7 samples of tea leaves produced in Yakushima, Shizuoka, and Kyushu,
respectively, were measured using an ICPS1000IV.

The scatter plot from discriminant analysis of varieties showed that each variety formed a cluster, but no differ-
ences in the trace element content were observed. The scatter plot from discriminant analysis of the samples from
Yakushima, Shizuoka, and Kyushu showed that the samples from each region formed a distinct cluster, and it was
possible to identify the origin based on the trace element content. No regional differences were found in the trace
element content when analysis involved the samples collected in Yakushima only. However, when cultivated regions

were categorized into two areas, the Yakushima samples were found to form two groups based on the Mg and Mn

contents, those from northeast and southeast areas.
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Fig. 1 Area of tea leaves that have been grown in Yakushima
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Fig. 3 Trace elements contents of tea leaves of Yakushima (Na,
Fe, Zn)
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Fig. 4 Scatter diagram of tea leaves by classification

Table 2 Structural matrix of tea leaves by classification

Function
1 2 3
Fe 0.283 -0.015 -0.116
Zn 0.119 0.823 0.555
Ca 0.593 -0.805 0.007
Mg 0.399 -0418 -0.062
Mn -0.194 -0.387 -0.002
Al 0.132 -0.303 -0.044
Na 0.355 0.393 -0.848
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Fig. 6 Trace elements contents of each area (Na, Fe, Zn)
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Fig. 7 Scatter diagram of the trace elements concentration of
the tea leaves that have been grown in Yakushima, Ky-
usyu and Shizuoka

Table 3 Structural matrix of the tea leaves that have been
grown in Yakushima, Kyusyu and Shizuoka

Function
1 2
Al 0.922 0.058
Ca 0452 0.131
Zn -0.342 0.185
Mg 0.185 -0.075
Mn 0.158 0.122
Na —-0.007 0.74
Fe 0.021 0.319
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Fig. 8 Scatter diagram of trace elements concentration of the
tea leaves that have been grown in Yakushima

Table 4 Structural matrix of the tea leaves that have been
grown in Yakushima
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Fig. 9 Scatter diagram of the trace elements concentration of
the tea leaves that have been grown in the 5 places
(@ Shitogo and Kusugawa (@ Tabugawa and Koseda
(3 Nagamine and Nagakubo @ Funayuki and Mat-
sumine (& Hirano and Mugio)

Table 5 Structural matrix of the tea leaves that have been
grown in 5 places

Function Function
1 2 3 4 5 6 7 1 2 3 4
Mn 0462 0469 0674 0026 -0194 -0204 0.076 Mg 0484 0435 -0.360 -0.370
Zn 0064 -0441 -0.12 0622 -0.074 -0.25 0.576 Zn -0.378 0.076 0.209 -0.139
Na -041 0159 0255 027 0.65 0226 0442 Ca 0.232 0.217 -0.020 0.008
Mg 0041 048 -0227 0359 -0.13 0.748 -0.077 Na -0.012 0.766 0.151 0.148
Ca 0227 0249 -0126 001 0.383 0.673 -0521 Fe 0.057 0.532 0.429 0.146
Fe  -0.08 0.151 -0.072 0569 0402 -0242 -0.649 Mn 0.460 -0.298 0.641 -0.479
Al 0283 0325 -0293 -0302 0414 -0454 051 Al 0.295 -0.203 0.258 0.783
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Fig. 10 Scatter diagram of the trace elements concentration of

the tea leaves that have been grown in the 3 places

(i Shitogo, Kusugawa and Tabugawa ii Koseda, Naga-
mine, Nagakubo and Funayuki iii Matsumine, Hirano
and Mugio)

Table 6 Structural matrix of the tea leaves that have been

grown in 3 places

Function
1 2
Mg 0.599 -0.134
Mn 0.433 0.381
Zn -0.369 0.257
Ca 0.362 —-0.004
Al 0.277 —-0.220
Na 0.174 0.317
Fe 0.198 0.303
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Fig. 11 Discriminant analysis diagram of the trace elements
concentration of the tea leaves that have been grown
in the 2 places
(Above chart: Nagakubo, Funayuki, Matsumine, Hirano
and Mugio
Below chart: Shitogo, Kusugawa, Tabugawa, Koseda
and Nagamine)

Table 7 Structural matrix of the tea leaves that have been
grown in 2 places

Function
1
Mg 0475
Mn 0431
Fe 0.349
Ca 0.296
Al 0.259
Na 0.222
Zn -0.204
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Fig. 12 Yakushima were divided into two places



