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Table 1 Sample information of Lycium barbarum L.

from different regions of Qinghai province

(Lycium barbarum 1. ) s /m
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Fe, Cu, Mn, Zn, Cr  Se 1 000 pg - 222
mL ! ( )s HNO; ( s 1. 000 0 g, 10 mL
)5 30% H, O, ( . HNO; , 1h 2 mL H,0,, 12 h,
)5 (18 25 MQ + cm, 150~200 C , 4 mL s 50
). ml s , As, Hg
Se,
2 23
,
2.1 s
’ L7, 18 o
, 60 C 6 h, 40 Cu, Fe, Zn, Mn, Cr, As  Se
. SPSS16. 0 o
22
221 3
2.0000 g,
, s s 3.1
s 550 C , 5 h, , ICP-MS  ICP-AES
s 2mL 1:1 HNO;, . 12 s 2
50 mL s s Fe, o
Cu, Zn, Mn, Cr, Pd, Al Cd,
Table 2 Contents of trace elements in Lycium barbarum L. from different regions of Qinghai province(pg + g=')
Fe Cu Zn Mn Cr Se As Al Cd Pd Hg
1 46 11 17 5. 77 0. 37 0. 31 0. 63 60 0. 01 0. 26 0. 02
2 216 11 890 7. 25 0. 61 0. 24 0. 38 360 0. 05 0. 82 0. 01
3 130 9 160 5. 06 0. 63 0. 18 0. 45 180 0. 01 0. 31 0. 02
4 67 10 53 5. 39 0. 35 0. 23 0. 88 110 0. 01 0. 28 0. 04
5 170 10 19 5. 23 0. 57 0. 25 0. 59 350 0. 04 0. 58 0. 03
6 77 8 180 5. 48 0. 38 0. 17 0. 20 120 0. 01 0. 38 0. 04
7 95 9 110 o 43 0. 42 0. 19 0. 26 140 0. 02 0. 82 0. 03
8 72 10 110 1. 70 0. 54 0. 18 0. 52 140 0. 03 0. 36 0. 03
9 59 6 49 4. 70 0. 36 0. 23 0. 41 150 0. 01 0. 33 0. 03
10 87 9 130 597 1 35 0. 24 0. 26 150 0. 01 0. 28 0. 03
11 67 9 40 4. 13 0. 43 0. 33 0. 18 130 0. 01 0. 37 0. 01
12 65 9 21 4. 98 0. 37 0. 26 0. 21 110 0. 03 0. 34 0. 03
2 , Fe, Cu, Zn , SPSS 16. 0 ,
Mn . , Fe s
s ., Fe 321
, Fe . . s SPSS16. 0
, ; Cu N 3.
; Zn 200 Table 3 Correlation coefficient matrix
. N ; Mn Fe Cu Zn Mn Cr Se As
SOD ; Se , Fe 1000 0.383 0746 0089 0. 249 —0 161 0018
[18] Cu 0.383 1L 000 0341 0.374 0 088 0. 263 0. 421
’ ’ Zn 0. 746  0.341 1000 0 260 0171 —0. 147—0. 126
’ ’ Mn 0.089 0.374 0.260 1000 0 144 —0. 384 0. 198
h h Cr 0.249 0.088 0171 0 144 1000 —0. 065—0. 200
» Pb, As, Hg, Cd = Cu Se  —0.161 0. 263 —0. 147 —0,384 —0, 065 1 000 0 011
B 12 . As 0018 0421 —0 126 0 198 —0.200 0 011 1 000

3.2

Cu, Fe,

Zn, Mn, Cr, As

Se
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3 s s F;=0. 812 Fe+0. 654 Cu+0. 818 Zn+0. 553 Mn+0. 359 Cr
5 —0. 245 Se+0. 173 As
322 F,=—0. 207 Fe+0. 608 Cu—0. 267 Zn+0. 172 Mn—0. 413
4, Cr+0. 402 Se+0. 810 As
F;=0. 284 Fe+0. 226 Cu+0. 205 Zn —0. 633 Mn—+0. 109 Cr
Table 4 Eigenvalue and variance contribution rate +0. 795 Se—0. 234 As
/% /% F,, F, F, , Fe, Cu,
1 2. 282 32. 595 32. 595 Zn Mn y Fe, Cu, Zn Mn
2 1. 502 21. 452 54. 048 ; Cu. Mn. Se  As
3 1. 273 18 188 72. 236 , Cu, Mn. Se As ;
4 0. 913 13. 040 85. 275 Fe. Cu. Zn Cr ,
5 0. 624 8 915 94. 190
6 0. 247 3 535 97. 725 Fe. Cu. Zn Cr ’
7 0. 159 2.275 100. 000 324

: F=0 32595 F, +0. 214 52 F, + 1 181
Table 5 Principal component and overall scores ’ 325 95 Fi+ > 1 8188

I ; 12
F, F, Fs F
1 61. 808 68 —5. 898 45 15 521 95 21 704 34 12 ’ 5
2 9148412 —274 255 241.8591 283 3487 1 0 » 2 ’ 3 o1
3 2453841 —63. 111 68 65749 78 9318 2 ° ’
4 1075002 —20,3522 28 75621 3590392 8 o,
5 163 259 6 —32 9405 51 247 23 55 468 94 6
6 218 155 8 —58 119 57 236 93 69. 050 44 3 4
7 176. 158  —42 5155 48 2628 57. 076 31 5
8 161 6938 —35 9111 37 93218 51 899 56 7
9 9465692 —20.5637 25 30805 3104512 10 ICPMS - ICPAES 12
10 1866422 —46.470 6 49,8901 5994117 4 1 ’ Fe, Cu, Zn
11 9539855 —18 2658 26 91481 3207205 9 Mn > 12 Pb, As, Hg, Cd
12 78 7034 —12 6116 21 844 55 26. 921 01 11 Cu ’
4 : s , Zn, Cu, Cr, Fe,
1 3. F..F, F, . Mn - Se ’
72.236%. ’ ’
323 ’
Fi, F, F;,
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Determination and Analysis of Trace Elements in Lycium Barbarum L.
from Different Regions of Qinghai Province

YANG Ren-ming'?, SUO You-rui' , WANG Hong-lun'*
1. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810001, China
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract For comparison of the quality of Lycium barbarum L. , the authors determined 11 trace elements in the {ruits of Lyci-
um barbarum L. from 12 different regions of Qinghai province by ICP-MS and ICP-AES. Meanwhile, 7 trace elements essential
for human body were selected to the object of principal component analysis by SPSS statistic software. Three principal compo-
nent equations were obtained, and the regression equation related to principal component was also set up. The research is very
important to quality analysis and to obtaining high quality Lycium barbarum L. . and provided science basis for the development

and utilization of Lycium barbarum L. in Qinghai province.
Keywords Lycium barbarum L. ; Trace elements; Principal component analysis; Development and utilization
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