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08L - mn*; 15 0L - min™*; 02L (GFAAY) Cr,Ag,Cd Pb,
- min?t; L5mL - mn?' AAS 1 AFS 2
(FAAYS Li K,
Table 1 Operating conditions of AAS
/ mA /nm / / /(L- mn- 1) /(L mn-1
Li 6 05 - - 09 55
K 5 05 - - 11 55
cr 7 05 1 200 2 500 - -
Ag 3 05 450 1100 - -
cd 5 05 300 900 - -
Pb 6 0.5 500 1 600 - -
Table 2 Operating conditions of AFS
/ mA PMT IV / mm /(L - mn-?%) /s /s
As 70 275 7 0.6 17.0 40
Se 80 285 7 06 16.0 30
Hg 30 270 7 0.6 17.0 30
14 1 0000
141 23
(2005 ), 9
, s , s , ICPAES, AAS AFS
) ) 32 , 4
, , , S )
’ ’ [1,2,6] Table 3 Waveengths of elements
142 /nm / nm
100g, Li 670. 8 Cu 324 752
, 20 mL HNOs- HCIO4 (5 1) , 16 h, B 249 172 Zn 213 857
Na 330. 237 Ga 417. 206
’ ' ' Mg 285 213 S 460. 733
25 mb ' ’ Al 394 401 zr 343 489
As 50g-L°* 50g-L°* P 213 617 Mo 204. 597
1mL, As( ) As( ) K 404 4 Rh 343 489
Ca 315. 887 Ag 328 1
2 Ti 337. 279 cd 228 8
v 310. 230 Sn 235. 485
- cr 357. 9 Ba 493 408
Mn 259, 371 W 224, 876
ICP-AES , Fe 259 939 Pt 265 945
, 2 Co 236 380 Pb 283 3
3 , i , Ni 341 476
) . AAS
, , 3
; AFS
) 9 , 32
3 , , Ca
22 40%, Fe, Zn Sn 60 % , Hg
, 32 Hg 6 ,

0. 999 4
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, Zn 60 %; B
50%, Pb, Sh  Ba 75 % , Hg ,
6 Ca, Mn, Zn, Sn Ba ,
40 % ; B 60 %, K
50 %; B 57 %; Ca , )
30%“ " ,
) Na 9.8 1,
Table 4 Contents of elementsin different samples of fried F vulgare Mill. (M g- g™ %)
A B C D E F G H | J
Li 100 113 0. 99 0. 65 0 94 0 81 0. 75 0. 96 0. 68 0. 69
B 1 446. 00 1002 35 766. 95 1 300. 50 655. 55 928 70 593 95 616. 10 876. 35 1030 20
Na 138 55 175 05 1678 50 394. 20 176 15 221 80 125 10 145 15 1 499. 00 150. 60
Mg 3989. 50 3662 50 35390 3 629. 00 3582 50 3678 50 3277. 50 3468 50 3 558 50 3621 50
Al 296. 35 322 05 201 05 357. 40 520. 00 405. 65 366. 55 223 90 272 05 302 45

P 5642 50 4 911 50 4 457. 50 4 783 00 4 467. 00 4 819 50 4115 50 4 648 00 4 734. 00 4812 50
K 1162500 10256 60 1304955 1063630 12908 00 1277005 1697040 11347.65 1124900 12109 95
Ca 1300000 1806000 1585500 1627500 16620.00 1736000 1384500 15540 00 15250 00 17 205 00

Ti 3 66 194 142 3 86 3 03 5 42 4 38 1 56 348 279
\% 0 41 0. 69 0 14 0. 42 0 42 0. 70 0. 49 0. 29 0. 57 0. 72
Cr 0. 22 0. 96 0. 38 0. 55 0. 55 122 0. 53 0. 47 1 42 316
Mn 18 38 23 55 19. 36 24. 88 22 25 26. 63 18 81 20. 37 22 63 24. 53
Fe 139. 80 260. 40 103 65 182 45 243 95 211 2 143 6 129. 55 140. 15 151 95
Co 0. 53 123 0. 49 0. 96 120 118 0. 86 0. 85 0. 87 0 81
Ni 1 63 1 56 1 58 179 1 96 2 92 1 56 177 1 69 1 69
Cu 12. 27 14. 02 12 35 12 49 13 07 13 69 11 15 12. 85 13 21 14. 00
Zn 17. 51 27. 51 24. 10 28 02 24. 84 27. 48 23 41 25 83 26. 57 26. 84
Ga 141 1 36 1 32 1 49 1 49 1 53 1 45 1 30 1 38 1 36
As 0 14 0. 20 0. 09 0 18 0 18 0 24 021 0 14 0. 19 0. 16
Se 0. 07 011 0. 10 0. 06 0 14 0. 05 0. 12 0. 18 0 10 0. 04
Sr 124. 85 112 20 101 58 103 65 106. 65 118 20 91 88 105 25 110 70 116. 80
zr 0. 08 0. 09 0. 07 0. 07 0. 08 0 10 0 13 0. 05 0. 07 0. 07
Mo 111 0. 66 121 0. 95 0. 66 075 125 132 130 1 52
Rh* 8 00x10-2 ND ND 0. 02 ND 0. 02 0. 02 ND 0 01 0. 04
Ag”® 180x10°% 310x10°% 535x10°% 7.70x10°3% 2 45x10°° 1 65x10°° ND 490%x10°% 565%x10°% 8 90x10°3
Cd 245x10°% 150%x10°% 220x10°% 1.90x10°% 265%x10°% 375%x10°% 155x10°% 260x10°% 2 40%x10°% 2 05x10" 2
Sn 37. 17 69. 96 27. 70 49. 30 64. 85 56. 53 38 49 34. 86 37. 57 40. 05
Ba 648. 00 854. 50 571 15 692 65 1231 00 946. 65 618 50 695. 80 673 10 716. 65
W 0. 67 0. 50 0. 44 0. 47 0. 78 0. 54 1 19 0. 70 110 0. 66
Pt 399 421 4. 06 4 16 4. 30 382 390 4 04 372 393
Hg 16 05 530. 84 124. 96 62 03 102 34 31 15 20. 22 24. 03 31 99 19. 40
Pb 0. 07 0. 06 0. 04 0. 07 0. 07 0.24 0. 40 0. 38 0. 91 0. 35
*: ND DA ;B ; C: ;D = , F ; G
i H: N 75
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Spectral Analysis of Elements in Different Samples of Processed
Foeniculum vul gare

ZHANG Fan''? , L1 Zhen* , HAMULA TI Wufuer® , TIAN Shuge?
1. Pharmaceutical Post-doctoral Sation, Xinjiang Medical University, Urumg 830011, China
2. Chinese Medicine College, Xinjiang Medical University, Urumg 830011, China

Abgract The compostions and contents of chemical compounds in traditional Chinese medicines would be changed &fter being
processed using different methods, and their pharmacological activity may be influenced. ICPAES, AASand AFSwere thefirst
methods to be used to scan and analyze macro elements, trace elements and heavy metalsin Foeniculum vul gare and its nine dif-
ferent processed samples in the present paper , which were correlated with people’ s heath and lives. The experiment results
showed that the three kinds of anayzing methods could be used to judge the contents and the changing trend of all elementsin
traditional Chinese medicine quickly and truly. Thirty two elements werefoundin F. vul gare, and there were noticeable changes
in the contents of some elements in processed samples compared with F. vulgare without processng. These results indicated
that thereis great relevance between changesin the contends of elements with different processing methods, and auxiliary mate-
rials can not only change the contents of elements but also play a role in treating ills with effective constituents. Als, it was
firstly found that the content of Hg rose greatly in the experiment , and these showed there was notable potential safety hazard
when processed Foenicul um vul gare was used. These experiments widen the application of spectrum analyzing methodsin safety
eval uation of traditional Chinese medicine.
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