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1 SR R

1.1 {8

Optima 2000DN 4% B 15 f J8H & 55 89 7 K- J5 7 & 00t
HEREAY (22 [ Perkin Elmer 23], & E B3 i fE (PTFE) ,
1.2 ##

BWNIEER )P4 7 KERL . HNO; St gai (M
AL . HCIO, SR 4h CREETH b 227 ) . H O,
Ml RARERFT) L 5208 A K Tk .

2 LRIk

2.1 tFEmiaE

EWHEH 2R LIRS, T8, AASHREEILAL
HRREAR, F 80 CHAM P T ZEE, Mokt il
it o

TERFRECE T £ 42 5L 0. 500 0 g, B TR MHE LM
BERERET, 5 mL 65% HNO, Ji§#% 3 h, Fjm 1 mL 70%
HCIO, 11 mL 35% H.O. . #HiEidi. W HE. ik
EIHE R, A MG RIS e BT E B3, BT 130
CHIMEARHE 4 ho BOLBED, $TH, MO MR E R, KiH
LI E N g ERFZ N 1 mL, WEIE R, K
e, BAREER R 50 mL BRI, AWK ESR, R
FE 2 T
2.2 MUEMIEEH

& RF: 1100 W, BEIS R 15 L min 5 HHA
WM 0.2 L e min ' ZAWE: 0.8 L e min 5 FEAAIETHE
GHFEED : 1.50 mL « min~ ', WL . 15 mm, BL 7 WP
T E AR S R Z5 3, #A DL=3S,/m(S,: &1
PREw2E s e A3 AbndE TG N 1RO & o Rk
B, % &JEICR TR IR R I3 1.

Table 1 Detection limits and analytical

lines of elements determined

M 2. Ny N 2. /T\
B T et T e
K 404. 7 42. 857 Al 396. 2 0. 028
Ca 393. 4 0.000 2 Cd 214. 4 0.002 5
Na 588. 9 0.029 Sr 407. 7 0. 000 4
Mg 285.2 0.001 6 Cr 267.7 0.007 1
Zn 213.8 0.001 8 Pb 220.3 0. 042
Cu 324.7 0.005 4 Se 196. 0 0.075
"o 238.9 0. 006 A% 292. 4 0.016
Fe 238.2 0.004 6 Mo 202.0 0.012
Ni 221.6 0.01 Bi 223.0 0.034
Mn 257.6 0.001 4 Hg 253.6 0.061

2.4 TEHMESFITRE

HICRPMEM AR IE N 1 g« L1, A KZ
PMFER] 100X10°° pg « L1, RABAAEIRZMF. A ICP-
AES IEXF 20 FOCER 3 BISOMAR BICICH . s i i A
HORERRELRY 1 AR AAR IR AR TR LA 2,

Table 2 Concentrations, recovery and precision of elements in different parts of Zanthoxylum nitidum

L W/ (pg gD RSD/ % /(g g H RSD/ % M/ (pgeg RSD/ % mlR/ %
K 1917 2.4 6 443 0.53 21 510 0. 60 102
Ca 2 764 0.53 4 874 0. 55 13 920 0.83 98.5
Na 302.0 3.44 835.5 0.71 776.6 0. 87 101
Mg 1470 0. 60 2029 0.55 8 103 0. 29 107.5
Zn 36. 69 0.19 19. 98 0.51 74.2 0. 20 99.9
Cu 6. 46 0. 46 12. 65 0. 87 13. 87 0. 24 89.2
"o 2.77 0.62 0.55 4. 06 0.65 2.06 94. 3
Fe 189. 3 0.61 54.12 0. 66 159. 2 0. 36 96.7
Ni 5.73 0.19 17. 42 0. 62 10. 83 3.53 101
Mn 418.6 0. 90 236. 3 0.32 1445 0.38 104
Al 259.4 1.5 80. 66 0.73 262.1 0. 26 103
Cd 1.58 0.93 1.41 2.00 1. 21 7.6 92.0
Sr 19. 61 0. 50 23. 46 0.97 41. 37 0. 24 93.8
Cr 2.53 0. 85 2.53 0.85 2.71 3.18 94.2
Pb 6.52 5. 85 5.41 6.55 6. 26 6.76 107
Se - - — - — — 93.6
\ - - — — — — 94.8
Mo — — — — — — 83.1
Bi — — — — 0. 24 2.52 96. 0
Hg - - — - — — 90. 6
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3 HZARHIHE

3.1 A EEMR

ICP 1Ry 655 I s, folli %A b LA 18 R 9 G
TUBR . A7y A HrAs 85 B . TRTAE 48 B 22 o0 3% [) I A ) 45
— RN, CAEPRAMETE SRR 28,

SIS 28 S RN T A LA . TRIA T AR HEAT TR IR
HITY R & (HNO; +H, O, , 5 ¢ 1; HNO; +HCIO, ., 5 ¢ 1;
HNO; +HCIO, +H: O, 5+ 1 = 1) FIA & 14 35 M 18] (2, 4
18 WY LLEE s AT AE S 47 R BT 1A KA 5 3t LT 2R
IREE R, B IR KT A R B s 25 i
T PSR A TR A5 TR RN [) 14 105 APt sF )0 2 5 M R 1) 5 42 T
i AT R B HNO; + HCIO, +H, 0, (5 ¢ 12 DIRAHR
PR 5% TR A T AR 1 2%

HNO; 2—Fhi bl o fifta HL i e iR s, H—
FiRE SB35 A M8y, R HNO; AN RESE 0 ik
fhs 9FH HNOs 78 120 CZEA M, M E M T H AL
R, FrAEIMA HCIO, . 5 AWFFE T B FH 5 % R 1 5
Wi, WAV A PR AL R T AL B 4r . Rk, &% B SRR S
Y RES . MIRZ&JEEFa Fe'', Mo, Cu™", #RAT LA
TIPSR K I 43 AR 0 SR SR N 4 fL RE T e R
HNO; J-fitHLY 1 RE
3.2 TEREESH

HUCRH ICP-AES Jika#r 17T 14 % KL= &
PR, 25, = ANANEFRALA 20 M E AR TR &
. BRI 2,

MEFHLEE, $E&BTEAETWmEE IR, 2. 0t
AR, &R RE R K, Ca, Mg, Na R ARLT
M EICR ., KZEMEREIA 2. 16X 10" pg» g 15 7EZEF7
53K 6. 44X 10° pg+ g ' Na ZEMRER & E R 3. 02X 10° pg
g ' Mg fEMR ., 250 M4l 1. 47X 10°, 2.03X 107,
8. 10X 10° pug« g~ ', M4, BT Mn4b, Zn, Fe, Cu, Co %
DT TTE A R L K, Ca, Mg, Na & /M582,
CoFEMHE RN 2. 77 pg » g ' MAEZEFIHHh A 0. 55 Fl
0.65 pg+ g ' WEEAINEAES R T W RO T 05 0 A A 1
M Zn, Cu, Fe, Ca, Mn, Mg & XF TR, &40
Bk 4.77X107°, 1.789X 1074, 3.923X 107*, 1.725 7X
1072, 5.40X10°°, 3.48X10 2 g+ g ', LAl W, lFr=

sz %

WA, ARKAEA—F, HeRS AR, KRR T g
P HTE P

HETERT ALZER. 125884 259. 40 F1 262. 10
pg e+ g 'Ah, Cd, Cr, P EBMIE & EER, HgWa i
R F], FHAITTE Se, V., Mo ZEBME Y =AEB 1
HRBARIE], Bi B & R AEAR A ZE A AR RERIN 1 AE T
HO0.24pgeg '

AP AT DA 5 ARG % B R AN 100,
A LR R RSDEKTF 1%, RARRE R R % KT
4% (BT Ph FIMERE Cd (19 RSD M) . IR T Co 43J@ B F-4h.
HoAth 48 B F s MR 78 8926 ~107. 5%, A5 E4A A
WA, SLEE W ICP-AES 76 %2 B W I 41 5 1Y 4 )8 & &t
Jr A, A, AT AT R B A

5 E, BEWmEE e & K, Ca, Mg, Na, Fe,
Mn, Al f1 Zn 562, HH Ca, Mg, K il Na & %R 5, Ca
A JIE KRG B 2 R IR, R 244
PH ., KR IEH . ANEA TR, TP e, X
HEWH S Ca mBEAWHR . MM IIRAH—2,

BRI B IR Y TR . W] AT R
Skl . BEEE S &R M REAL . O LRGBS ey
B R AAREE L, O LRI 22 WL ER 7 B AR E Y
B TR R AR I N B AR AL A
A2 B M A AR R AET Y . B ENER AL & R
= AT CAZEAT P T A 25 R S R R = . TR R
FAE, BRI AL HERE Zn & Ca R AL, X5
SCHRC12JfRES U P R P E TR S & — 2 Zn & Cu
KA & .

4zt ®

SLUGLER R, R ICP-AES J7 3 % 6 9 1 £ 49 1
TR FAARGR IORS  EAERG R  h TR Y B
BRI IF TS AR A ANTTE SR 3 55 24 255805 B 5
RICEA K. MR TG K900 %E S B A A s 2 9 7 AL
HL BOEMBIHET RO T — (SRR . . BT
e P2 G RoT R A i SRR SR T R R
B MR PERBR T . T2 S0 2E . HuE 2 b Y 2 E
KR 25 25 AR A BA AR SR
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Determination of Trace Metal Elements in Zanthoxylum Nitidum by
ICP-AES

QIN Jiao-lan, CHEN Zhen-feng, LLIU Yan-cheng, LIANG Hong
Key Laboratory for the Chemistry and Molecular Engineering of Medicinal Resources (Ministry of Education), School of Chem-
istry &. Chemical Engineering of Guangxi Normal University, Guilin 541004, China

Abstract The contents of twenty microelements were determined in the root, stem and leaf of traditional Chinese herbs, Zan-
thoxylum nitidum by ICP-AES (inductively coupled plasma-atomic emission spectrometry) analytical technology. For such
method, their recovery ratio obtained by standard addition method ranged between 89% and 107.5%, and most of RSDs were
lower than 4%, with good correction and precision. The analytical results show that there exist different contents from the dif-
ferent parts of the plant. There are most rich elements such as Mg, Na, K, and Ca in its three parts, while Mn, Zn, Fe, Cu,
Co, Sr and some toxic elements Cd, Cr, Pb and Bi were also detected; four elements, Se, V., Mo and Hg, were not detected in
all parts. There exist many kinds of metal elements benefiting human being health, which may provide useful information for the

usage of the herbs and for the study of the relationship between the elements in Chinese traditional medicine and its bioactivities.
Keywords ICP-AES; Zanthoxylum nitidum ; Trace metal elements; Traditional Chinese medicine
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