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TAS-986 B JEF W S Yol T (AL Z A im A A 38 PR AR s KY -1 B ZnFe JGRZ OB
BT (AL BB E B A BRA A1) s KY-AA 2 Mn~Cu 765 250 B ARAT [ Bt h i A28 (b ) A B
A A5 SYZ-550 BYATHE T i A K ZE TR AR (VLI B ITAXAR ) s HA 2004 24 /5y 30k 24 e AL (7 71
B K TR 5 g 25 B ) 5 78U HE Ty I At b B (M B LB BR A ] s KJ B B4 o =5 &
BUR T RIE 2 TS AR A% ; FA1004N BLJj 5r 2 — 7 R P( RiRE %408 A IR A F)
KQ5200V 2 i ig e da( U A ARG R AA])

H2804 (AR, AFETIRF 7, 050303); BF(HEEEE LT ) o FesCusZns Mn ArifE it &
#: 1000pg/ mL, 435 CuSOs » SH20( AR, [ 648 SR 2t 25387, 930601) , FeSO4 » 7TH20( AR,
JE 54k T, 2032), ZnO(AR, At 5L T.] ", HGB 3177-60), MnSO4 * H20(AR, Vil i EE/ETT L T =
J ", 980629) #X SEAT ) [R5 VEC L, A5 FH B R A 20ug/ mL A1 Sug/ mLLs 0. 125% Bl 5
HL 0. 5g Bfla THETM , IINZ) 400mL UK Z&T8 7K, I FAGH0H B 20 0% B, 10, AN Z8 1K &2
400mL . L3R /KA Hif IR 2 K.

2.2
AN TR AEAC AR PIRE b L3R 1( 5 SR 2RE 1107 AR R 22 B A 24 S e B0 520 2 2R 5E)
1
M5 BN i) A KRR (4F) KA ) 4F)
1 i Ly 7 S IR ()T~ I 2444 4 7)) 2 2007
2 ST L 78 P L (T T I 2 A A ) 3 2007
3 ST L 78 P L (T T I 2 A A ) 5 2007
4 flEE% S W PERE N BN SR 2 B S AT 1 2007
5 HIER RS W ERE N B ISR 2 B AT 2 2007
6 HIER RS PR N BN SR 2 SR AT 3 2007
2.3
T IS A e AN AR ARSI R 2.
2
JBER TAESTHI I(mA) o i i A A nm) K Alnm)
Cu 3.0 0.4 324.7
Fe 4.0 0.2 248.4
7n 3.0 0.4 213.9
Mn 2.0 0.2 279.5
VE: B0 R NS I A2 SUE 77 0. 26M Pa; #S05( CoHy) : 1600mL/ ming AKERS =12 : 6mm .
2.4

2.4.1 #ESA9AT Ab3E

W TRSCHE 20T B 2584, F R 2 PR U B, 3o 5 S0, B 84 B2 AR 51 50, T B o
PRAELLAMT T A2 LA OGS I & FE 5 KK P, BURIAR 2979 2um, BEBFILA
2.4.2 M IBRHE

FRBURER 20008 T 100mE ZRNpedf diy IINA B 011 25% TR IR e, s a1 a2 S fE
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PR 2 B PN 0. 125% B IR WE 288 100mlL, 789850 2—3min SRJGHE 7 10min. #&
I NV I R e B S S SOmL HIAE T I Cu( 20ug/ mL) ~Fe(20ug/ mL) ~Zn( Spg/ mL)
A Mn(5pg/ mL) 0.1.2.3.5mL, %M1 1% [ ERERE] 20mL, 43 500 AFE & 20mL, F 01— 75 18
IKEZ . B IS A5 S I AR VA TR AR ANk 3, (RIS e [RIRE RREE A A 35Ul VAL o

3 (vg/ mL)
TLE W
Fe 0.0 0.8 1.6 2.4 4.0
Cu 0.0 0.8 1.6 2.4 4.0
Zn 0.0 0.2 0.4 0.6 1.0
Mn 0.0 0.2 0.4 0.6 1.0

2.4.3  FS Bk
R BRI TN, B AR #EA% b, 78 BEHE BGRU A FIEN JOHE, B RN
Z AL IO e AEAX A B AT BT [ 0, TR S B ARSI A i 2 R

3 ER51T®

3.1
AN FEAEACAERR Y 4 Fhoc =00 e 45 R W& 4.
4 4
. WM . giM
xS FEd G 5 ) e )
(Hgl g) (Hg/ g)
1 823.55 4 789. 81
Fe 2 653. 67 5 368. 62
3 313.67 6 188. 47
1 49.99 4 299.93
Cu 2 199. 98 5 32.49
3 171.21 6 38.74
1 76.23 4 184. 96
Zn 2 51.24 5 49.98
3 116.22 6 35.99
1 44.99 4 114.97
Mn 2 46.24 5 61.23
3 79.98 6 38. 49
RAEE 4 925645 B, LIt S5 & Bl Mo TR NS EME TR AR & B A
BHIUNE 5.
5 4
FE il Fe : Cu:Zn: Mn 4 PR B R (gl g)
1 18.31:1.11:1.69:1.00 994. 76
2 14.14:4.32:1.11:1.00 951.13
3 3.92:2.14:1.45: 1.00 681. 08
4 6.87:2.61:1.61:1.00 1389. 67
5 6.02:0.53:0.82: 1.00 512.32
6 4.90:1.01:0.84:1.00 301. 69

HHZ 4 0[50, XM S 1 4 FiE TR Fe MO EHRS( /2 Cu M 1. 3—24. 3 1%, & Zn 1)
2. 0—15.8 fi%, /& Mn 1] 3.2—12.9 £%), H & Cu. H 2.3.5 AN 3 Filk %S FEMm, A1 1.2.3 £
A 3 PR AT S S R BE MR BR T B K Fe 1A s AN R il AN 8230 55ug/ o B ]
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313. 67ugl g F M\ 789.81ug/ g BEF 188. 47 gl o) , 1T I AL 2504 b Bt 3 AR K AR BRI IS 0 zn 1) 55 5
(M 76.23pg/ o ETHE 116. 23ugl ¢ S M 184. 96 gl o T FEE 35. 99pg/ o) A5 10 IR AR M B 2,
A= P E. H Cu A Mn F8 SEARAUAS 2R B o SR 35, 2 SR AR08 200 1 4R
FACEE S0 HIHE AL 250 P E e RS B S, B AR K, SMET RS ERE
B FEa 5
3.2

TE 7] — 1 HE 1 25 A 5 [R]— s o %2 7 IR, 45 FeuCuZnMn 4 FHJCE W RSD 408
1. 03% 0. 36% 0.95% 1. 40% . i3t WX ES IOk %1%
3.3

W [R) — i FH 207 R V2P AT U SE 6 4, W E 45 R FesCu~Zn~Mn 11 RSD 7398 3. 29% .
2. 47% \2.36% 3. 17% , 45 KK WL 7R R MR I
3.4

X [A]— L B (FE S Fe: 405. 47ug/ g Cu: 91. 67ug/ g Zn: 35. 03ug/ g~ Mn: 33. 10ug/ ) M
4 FhURFE 4] 4 FhbRUE R TT R (FeCu: 40, 80120+ 200ug/ g; Zn Mn: 10.20.30.50ug/ ) , EAH [F] 4%
PETRPATIE 6 6, WI5E 4 F TR G 4 ASIRIE R EICR. SR I97E 97. 55%—105. 00% il 1, B
HR ARSI B0 5 73 R AR
3.5

3.5.1 A mey#eh

S J5T M I RIRY FEE R THI 5K 7 ANTATES AR R T 28, 15t 2 M K HE FR) PRI Ao T e A
R o (EBIFHRE A R A TN BlE o o TR BT ok s 45 SR 2, ZEC I e 4% e
IR AED Ze AR FR BV MR, 0 NS T e IR P EORE B A R B IRV VR, AR FE A
J AR B — 5o
3.5.2 MR ik eyt

LE JRF MRS o3 B, TP W00 i 5 SR 00 YR A 5 — R FH PR A it 360V s v 208 7 ¥k bRk [l
A ST v 2, PR L 00 R P BRAE A (AT RO 10 vl B R 02 A A 2 o 5 v E Sz
I F A R Z A A TR AR A, A7 AR — 8 [R5 BRAE o B 10 23 AT V2 OB VE B Ve b2 T A 22
T IMNAE R, BRAELLBE 2%, % B R =t 2 o 1 [l s 30, BRI FRAE DI, W mp
H BRP BT ANSE Sodb 2 3, R G D, J7iE A TR B AT AT, Wt e REIk R T
3.5.3 FHBEHFSNFE

RIEIN La™ 540 La™ WG AR HGE™ M, R 7 o A T 2 mille, i1k
TPt H broc 28 BRI T PR /IS, Tk B 4 4 545 25 Fhoo M B AL 22300, Fn A
AIINBETIGH, BEAER] —FF b e 4 Mot &R,
4 i

AN A= AN A AR R R 5 S0 52 S — 1, TR e A — R Rl BT 25
F sk TC N R IR BRI — 5 B3R 5 E o ARZEKER 52 P c £S5 &2
TE— € BRI, X3 25 h A M A KA IR ¢, Hik S5 258 17 1 A2k
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it TG 3R PIRAIG o Fe J03R B R HLAE AN AL GR35 B 55 ThAL ) R AL filie — o Bl RE- K
e I RSO W, T 5E S SR AR, B, B, BRIE ROR RAF, ANE DO R AN TSR A R
PR fafe, WG & D, RE) 2 B rh s TRl oe R IE .«
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Determination of Microelements in Different Age Codonopsis
by FAAS with Suspension Sample Introduction

KUANG Zhao-Jin YE Xuelan MaA ]in—Fangb Lw Chang—Qing

WU Jun LIU Yang-Qing” JiAO Jian-Hua"
( Pharmaceutical College, T radition Chinese M edicine Univer sity of Guangzhou, Guangz hou 510006, P.R . China)
a( School of Pharmacy, Tradition Chinese M edicine College of Shanx is T aiyuan 030024, P. R. China)
b( T radition Chinese M ed cine College of Jiangx i, N anchang 330004, P. R. China)

Abstract The method for determination of iron, copper, zinc and manganese in codonopsis was
investigated by FAAS with suspension sample introduction. T he codonopsis was suspended in agar
sol, and injected into air-acetylene flame by standard addition method. The microelements content of
codonopsis of different age existed some rule, that was relation to the different age of medicinal
materials, and relation to different producing area- The content of Fe was hightest, and the contents of
Cu,Zn, Mn were far lower than Fe, along with the age the content of Fe coming down. Trend of the
content of Zn depended on the different producing area. The contents of Cu and Mn came down along
with the age, but the rule was not obvious. The contents of microelements in codonopsis of different
age had some rule. This method is convenient , rapid, cleanness and fewer solvent, that was widely
applied to determine microelements in Chinese medicinal herb.

Key words  Suspension Sample Introduction; Flame Atomic Absorption Spectrometry;

Codonopsis; Different Age; Microelements



