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Figure 1 Relationship between element concentrations in soils**"'? and in seeds and peduncles.
Kazuno: e, Yokote: ¢
Table 1 Element concentrations of seeds and peduncles from Kazuno and Yokote.
Concentration (ug/g-dry) Concentration Ratio
Seed Peduncle (Seed/Peduncle)
Element
Kazuno Yokote Kazuno Yokote Kazuno Yokote
Mean %RSD Range Mean %RSD Range Mean %RSD Range Mean %RSD Range
Na 578 109 207 - 1310 160 22 121 -190 366 9.2 327 -389 326 33 255 - 449 158 049
Mg 1640 15 1492 - 1920 96 22 823 - 1210 149 35 92.4 -194 139 29 115 - 185 1101 6.95
Al 766 74 328 -141 252 33 19.3 -34.8 167 41 104 - 239 567 60 233 -91.1 046 044
Si ND 103 64 27.6 - 145 650 37 423 - 905 325 45 181 - 474 - 0.32
P 5040 7.9 4740 -5490 3590 19 3120 - 4380 484 21 382 -633 703 7.2 650 - 751 1041 511
S 3140 16 2610 - 3580 1990 18 1680 - 2370 237 20 182 - 270 270 88 256 - 298 1325 737
cl ND ND ND ND - -
K 6850 98 6190 - 7540 5330 80 4950 -5800 8610 9.2 7770 -9360 7880 1.2 7810 - 8000 080 068
Ca 2710 20 2140 - 3230 2150 13 1850 - 2420 4140 39 4030 -4330 5200 49 5030 -5490 065 041
Ti 658 98 1.68 -13.9 402 M 211 -5.11 173 25 17.0 -17.8 157 22 11.7 -17.7 038 026
\% ND ND ND ND - -
Cr 235 55 127 -3.78 0555 - ND - 0.635 229 51 0977 -3.25 138 29 101 -181 102 040
Mn 408 17 34.8 -48.1 386 11 36.0 -43.4 663 80 276 -12.7 820 44 570 -12.3 6.15 471
Fe 746 15 66.7 -87.0 871 15 722 -96.1 388 10 344 -415 292 86 26.4 -31.2 192 298
Ni ND ND 0860 60  0.530 -1.45 0777 27 0547 -0.951 - -
Cu 160 14 138 -18.3 194 14 16.7 -22.3 413 34 2.78 -5.56 764 27 6.01 -9.91 387 254
Zn 333 98 296 -35.7 461 20 372 -55.8 171 97 152 -18.2 241 33 15.4 -305 1.95 191
Ga ND ND ND ND - -
As 880 - ND - 133 ND ND ND - -
Se 0846 - ND - 1.47 ND ND ND - -
Br 0789 - ND -1.29 ND 0580 - ND-0892 0526 - ND -0.725 1.36 -
Rb 210 21 17.6 - 26.0 117 70 109 - 126 109 15 9.00 -11.9 6.73 - ND - 8.02 1.93 174
Sr 695 19 549 -7.98 562 17 551 -5.70 360 22 306 -44.9 326 69 3130 -352 019 017
Y ND ND ND ND - -
Zr ND ND ND ND - -
Nb ND ND ND ND - -
Mo ND ND ND ND - -
Ba ND ND ND 81 12 352 -435 - -
Pb ND ND ND ND - -
Hg ND ND ND 0580 - ND - 0.737 - -

RSD (%): Relative standard deviation, “-*: Not calculated.
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Abstract

We studied characteristics of element in seeds, peduncles, and soils from apple producing regions to develop method
for identification of geographical origin of Japanese apples by PIXE analysis. Seeds and peduncles from apple fruits of
Japanese 'Fuji' apples were examined in this study. Apple fruits for this study were collected from Kazuno and Yokote
cities that were apple producing regions in Akita Pref. in Japan. Concentration ranges of seeds and peduncles in apple
fruits were 10 to 10*. Concentration levels of elements in soils from kazuno and yokote were clearly contributed to
those in seeds and peduncles. Element compositions and their concentration levels of soils and those of seeds and
peduncles in apple fruits resembled each other. The following elements were respectively determined from seeds and
peduncles in both or either Kazuno and Yokote samples: “Na, Mg, Al, Si, K, Ca, Ti, Cr, Mn, Fe, Cu, Zn, As, Se, Br, Rb,
Sr’; “Na, Mg, Al, Si, K, Ca, Ti, Cr, Mn, Fe, Cu, Zn, As, Se, Br, Rb, Sr, Ba, Hg”. Both samples in Kazuno and Yokote
were rich in “Mg, P, S, K, Ca” (>=1000 ng/g-dry). Other element concentrations were lower than those elements.
Except for exceptions, those elements concentrations in seeds were clearly higher than those in peduncles. Relative
standard deviations of Na, Mg, Al, Si, Ti, Cr, Rb for seeds and those of Na, Mg, Al, Si, P, Ti, Cr, Mn, Ni, Cu, Zn, Sr for
peduncles were much higher than those in other elements (>20%). We conclude that Cr, Ni, Rb and Sr could be
contributed to identification of geographical origin of Japanese apples by PIXE analysis.
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