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Using Synchrotron Radiation X-ray Fluorescence Spectram eter
to Study Trace Elenent Changes in Single Tobacco
Protoplast Infected by TM V
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Abstract  The feasibility of using the energy digersion synchrotron radiation X-ray
fluorescence (SRXFA ) for analyzing trace elanents in tobacco protoplasts was
demonstrated Protoplastswere inlated from tobacco leaves, fixed by 3% glutaraldehyde
for 30min, then put on Dular film. A fter drying, protoplastsw ere analyzed by SRXFA.
A cquisition tme lasting 20 min, Cl, Ca, M n, Fe, Cu, Zn, Cr, Co, Ni, As, Geand Tiwere
detected in single protop last w hen beam intensity w as higher than 80 mA ; w hile currentw as
low er than 80 mA , only Cl, Ca, Fe, Cu, Geand Ti could be detected Our data show that,
after protoplastsw ere infected by tobacco mosaic virus, the concentrationsof Ca and Fe had
a significant decrease compared w ith health protoplast, and Cl, Cu and Ge did not change
Key words synchrotron radiation X-ray fluorescence, tobacco protoplast; tobacco mosaic
virus trace elanents
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1

1 2 3 4 5 1 2 3 4 5
Cl 315 323 347 138 408 141 286 186 71 151
Ar 29224 20549 28526 28322 23243 24214 29971 25524 25217 28015
Ca 2 798 3117 3863 3210 2 598 1 800 2631 2 086 1218 2 697
Ti 750 706 379 337 683 135 890 401 1679 267
Cr 116 91 85 140 276 88 193 26 — 125
M n 67 51 36 22 — 110 116 — — 85
Fe 4082 1841 5538 1352 1436 577 661 738 704 998
Co 66 83 — 41 46 741 89 150 93 196
N i — 74 68 13 109 300 136 572 113 244
Cu 171 458 201 261 132 877 225 263 190 265
Zn 32 1553 — 2 196 14 14 716 33 —
Ge 2300 2271 2419 2145 2643 2574 2231 2041 1310 2081
As 366 264 123 294 98 132 320 — 351 370

1 2 3 4 5 1 2 3 4 5
Cl Q 78 103 Q 83 Q 38 128 Q 44 Q 76 Q 57 Q 23 Q 43
Ar 7254 6548 68 6 78 07 72 94 7638 7937 7805 814 78 93
Ca 6 95 9 93 9 29 8 85 8 15 5 68 6 97 6 38 3 93 7 6
Ti 1 86 225 Q91 Q 93 2 14 Q 43 2 36 123 5 42 Q75
Cr Q 29 Q 29 Q21 Q 39 Q 86 Q 28 Q51 Q 08 — Q35
M n Q17 Q 16 Q 09 Q 06 — Q 35 Q31 — — Q 24
Fe 10 13 587 1332 373 4 51 182 175 226 2 27 281
Co Q 16 Q 26 — Q11 Q14 2 34 Q 23 Q 46 Q3 Q 55
Ni — Q24 Q 16 Q 04 Q34 Q 95 Q 36 175 Q 37 Q 69
Cu Q 42 1 46 Q 48 Q72 Q 41 277 Q6 Q8 Q 61 Q75
Zn Q 08 4 95 — Q 01 Q 61 Q 04 Q 04 2 19 Q11 —
Ge 571 7 24 5 82 5091 8 29 8 12 591 6 24 4 23 5 86
As Q91 Q 84 Q3 Q 81 Q 31 Q 42 Q 85 — 113 1 04

; Ca, Fe
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