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Abstract ;: Microwave digestion and soaking were used to extract the samples of traditional Chinese herbal medi-

cine (Huai chrysanthemum , wolfberry , Siraitia grosvenorii and American ginseng) . The contents of Ca,Fe,Zn,

Cu and Mn in the four traditional Chinese herbal medicines and their extracts were determined by flame atomic

absorption spectrometry. The recovery experiments of Ca,Fe and Zn were carried out to verify the accuracy of

the determination method. The results showed that the contents of five microelements in four kinds of traditional

Chinese herbal medicine samples were different. The contents were as follows: Ca > Fe > Zn > Mn > Cu in

chrysanthemum; Ca >Fe >Z7n > Cu > Mn in wolfberry, Siraitia grosvenorii and American ginseng; the contents

of five micro elements in Huai chrysanthemum were higher than those in the other three kinds of traditional

Chinese herbal medicine ,and the content of Ca element was as high as 3.097 5 mg/g. And there was no direct

relationship between the leaching rate of microelements and the mass concentration of microelements in the four

traditional Chinese herbal medicines sample. The recoveries of Ca,Fe and Zn were between 81% and 97% ,

showing that the accuracy of the determination method was high.
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HNO, (B4 ) , HH & T BUSUE T A7 BR 2 7 7™
Ca.Fe.Zn Cu Mn JURARMENRE £ W (oL VK 5
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Lol L S i Y 3 B A s 34 AR 43 4
4 10% 1) HNO; ¥R 24 h, 3F H LB 1K
HUET S HET2 L
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TFRI 4 B2 A T4 545 0.300 0 g, (AT
%3400 BT, A 10 mL ¥ HNO,,
iR T WEAL 10 min J5, 056, AW G4
AT St 0 T AR Ach L, R0 VS i R B A
ZHNLFR 1. IR SE 55, 1 T PN IR I 3
YL K T A RE D R A R b E TR R
SEAVRHG W T P V8 T 2 B G G 0 F 1 TR
%2 25 mL 550 mL FEfH, B8
BT Pk T A P RE RRE 25 3 UK, VR IR

BRIt REelh HEBFKESER
ZIBEL  B250 i, TR] ARG 25 .
1.3.2 HAMERMRBTLE 5HERK
4 Fh e 2504 ) 1A i 45 0. 500 0 g (P47
2 0y) B THIEI S, A 30 mL 25 &557K, il
HZ 100 CI57& W 0.5 h, HIELR U815 215
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Ep )i e Sl R
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HOIA AR [R] Joi 8 3 B8 1 B ik 77 LaCly 35 9 5%
La(NO,), &, Ca JUZ W R I FRAET IR A BC ]
LR 2, S La JTTR MK 10 g/L.
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Table 1 The working parameters

of microwave digestion samples

PR E/C TAR/W AT E]/min fRIE ] E]/min
1 150 1600 13 5
2 190 1600 4 20

K2 SAMEAR N RIIAFAELE R A B

Table 2 Preparation of serial standard

solutions for five microelements mg/L

oy R TR TRk
Ca Fe Zn Mn Cu
VA1 0.0 0.0 0.0 0.0 0.0
VTR 2 0.5 1.0 0.2 0.5 1.0
W 3 1.5 2.0 0.4 1.0 3.0
R 4 2.5 3.0 0.6 1.5 5.0
VR 5 3.5 4.0 0.8 2.0 7.0
VSR 6 4.5 5.0 1.0 2.5 9.0
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213.9 nm ZEAAEFRAE IR SR 5 , 75 2R R ORAT
s sk
1.3.5 5 MRPETERENETEZFHNIE
FOORHIKIAIRE FIRIOETE I E 4 Fhrb 2541
Fedfh Ca Fe Zn Mn Cu 5 Fisi o2 1 i ik
JEFIPF A GREAR, e I 5 AR SR I 3.
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Table 3 The optimized determination working

conditions of five microelements

M K/ P KT SRR JBERE/ AT
JLE nmm FiE/nm  mA (L-mjnfl)(L-minfl) T

Ca 422.7 0.5 4 13.5 2 *
Fe 248.3 0.2 10 13.5 2 bis
Zn 213.9 1.0 10 13.5 2 bis
Cu 32.5 0.5 10 13.5 2 bis
Mn 279.5 0.2 10 13.5 2 FF

1.3.6 MIREMRE  IREI R R
S PR 5530 e, 7 R 9 S 5 Y
A MR B, 0T LAVP 7
MG FE T4k 8 THRP 3%, Hoote, DA 15 43
BRI A RELAE R Y J A

% _ FERAAT ARG 02
A = Nt A e M e

S RE T3 12 A AR, AR SRS 4 B
MR EAT Ca Fe \Zn JUE AR RIS 5.

Ca JUER « 7359 OB H 7k 1) 4 b 25
ARV IRAS 20 mL, FEARSEAE o il Ca JTER Y
B PRI BURR KIS Y 5 mg/L 1 Ca SRUEIR
IARFEAS 0.2 mL, #2583 3 26 (I & Jinb if
JERERL P Ca SR & IR IR,

Fe JUER : 73 B BURUB I i 169 4 b b 2501 1
ARTARAS 20 mL, FEAR SRR bl AR B Fe JUER 1Y
i, TR O 4 mg/L [ Fe AR iEIR
INBRIE A5 0.2 mL, F2IRER 3 S5V 72 AR Fip
JERERL PR Fe JUR S, IR IR,

Zn JUE : 73 BIBUCE I i 19 4 Fh b 25 B4
AR TR 10 mL, FEARYEAE i Tl Zn JCE 1
i, o A BUR R O 0.2 mg/L ) Zn ARifE
BOMPREE WS 0. 1 mL, % B 3 2000 %E AR
B JE AR A R Zn JUR & i IR L RCR.
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WA 1L 5 vk RS e MR
2.2 5SHRBETENSENBEEESN
2GR RR G TR S R DU R A R RAT X
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PrifEZE (RSD) W3 5. i3 5 A1, 5 Fhistd oo
RAEARPMTEEA e SR, HE
i N B A3 3k PR3 e Ca > Fe > Zn >
Mn > Cu; #AC+ B DURFIVEHES H Ca > Fe >

Zn'> Cu > Mn. PRAGTET S RIS

FIHA 3 Fiep 2R S P R R R TR S i
Hr Ca JTR BRI (H3.097 5 mg/g) , Fe
JLEIKZ ,Zn Cu Mn JTLEZEFABE.
2.3 5STMETENBHERSH

FEA O T E B AR 2 5,5 Rl
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Table 4 Regression equation and

correlation coefficient of five microelements

Ao, Mn TR EBEERE, N
56.40% ,Ca.ZnCu JG % 12 7 FAE 20.00% ~
31.00% 2 [6] ,Fe LR R FAA 4. 13% ; H
e+, Mn JTER MR % 7 1567.92% , Ca,
Cu TLEMIRIEHRIE 42.00% ~51.00% 2 [6] ,Fe Zn
TCEMRRAE 27.00% ~36.00% 2 [8] ; B 1L 3
H,5 PR TR MR R 25 A B E, &84
12.00% ~27.00% 2 [a] , AH X 84K PEHE S,
Cu Mn JTE IR ¥ %%k 60. 00% , Ca,Zn JT
R RAE 20.00% /iy, Fe STTRRIE R
HA 6.59% . )\ 5 Pt JU 2 R I R 1K/ a]
A TR G R IR I R 5 LR A b i o v
FERAH HEEXR. i RRERERWEE ]G
A7 T — AN [l o0 2 AEAE A AT
TEAAIR] ;s 2 AN [RIAE i 1 40 Jo2 465 ) %o} il 1 T

LR i HERBR
Ca y =0. 052 40x +0. 013 33 0.997 7 Z TS RH S A A
Fe y=0.106 37x +0.324 75 0.996 8 = — — .
2.4 HETEHMIREIEEER ST
Zn y=0.674 951 +0.014 58 0.994 5 . n7 -
Cu ¥ =0. 100 34x +0. 384 90 0.991 4 4 Flepgi ittt Ca Fe \Zn JCEIMBR L
Mn y =0.228 26x +0.006 87 0.998 7 SpussER LR 7 3 7 Al A, Ca JCERY IR
%5 SAMELEZWASH RSD
Table 5 The actual content and relative standard deviation of five microelements
Ca Fe Zn Cu Mn
ﬁé =) =N =N =N P=X P=N
h SR RS/ SR RS/ SR RS/ S RS/ N )
(mg-g™) (mg-g™) (mg-g™) (mg-g™) (mg-g™)
W% 3.0975 0.6 0.676 4 0.4 0.034 8 0.5 0.021 8 1.0 0.044 9 1.0
AT 0.386 8 0.8 0.057 0 1.0 0.020 9 0.9 0.019 9 1.0 0.008 8 1.8
W 0.3327 0.6 0.018 8 1.0 0.017 5 0.8 0.016 8 1.0 0.009 5 1.0
TiEE 0.7868 0.7 0.061 9 1.0 0.022 8 0.1 0.014 2 1.0 0.011 2 1.8
%6 SHUELEOREREMZAER
Table 6 The concentration and dissolution rate of five microelements
41 HIRT B [iipe=>
BE R B g DURHD  BEE . BOEE O RWE .0 BIRE O BBRE .
R R R 0 Rk mkE ST ke mike D6 mmkE mike 2
(mg+L™") (mg-L™") (mg+-L7") (mg-L7") (mg-L™") (mg-L7") (mg+L™") (mg-L")
Ca  18.585 3.78  20.37  2.321 1.165  50.19  1.996 0.324 16.23  4.721 0.765  16.19
Fe  4.059 0.168  4.13  0.342 0.121 3538  0.113 0.025 22.22  0.372 0.045  6.59
Zn  0.209 0.053  25.36  0.126 0.034  27.33  0.105 0.028  26.64  0.137 0.030  21.94
Cu  0.131 0.040  30.53  0.120 0.051  42.68  0.101 0.013  12.43  0.085 0.048  56.80
Mo 0.270 0.152  56.40  0.053 0.036  67.92  0.057 0.010  16.67  0.067 0.040  59.70




B250 2020429 A 4535 % 4554

%7 Ca.Fe Zn TLEMmire i Libs R
Table 7 The standard recovery

experiment result of Ca.Fe and Zn

L ﬁéﬁé{ﬁ{l ﬂuﬁ)aﬁ@@‘/ ﬁnﬁ‘i)ﬂﬂ%fﬁl/ i/
JLR (pg-mL™) (pg-mL™") (pg-mL™) %
WaE 4733 9.188 4.950 90
IfeF  2.245 5.367 3.465 90
Ca IR 2.024 5.298 3.465 94
S 1.905 5.127 3.465 93
WEE 0159 0.351 0.198 97
MifeF  0.136 0.225 0.099 90
Zn IE0.101 0.195 0.099 94
S 0.145 0.234 0.099 90
3546 0.847 1.203 0.396 90
Mife¥  0.351 0.673 0.396 81
P owmwm 0110 0.191 0.089 91
s 0.441 0.797 0.396 90

TENO% ~94% Z [, Fe JUZR [ FICRAE 81% ~
9% Z ], Zn JUE B [BICRAE 90% ~97% Z
(], AR SCR T8I0 7 5 325 14 TR B S 2 v

3 Z5g

AR T T il R T A T VR IR B
AL KRS T D DUR VG EES X 4 P 2y i
it o SR 5 A K i AT ' 35 12 000 7 T Ao A
i MR Y Ca Fe (Zn Mn Cu 5 Fpisf i
JUE Wi, IR R AT AR [l s S 5 DL 3
R AE J7 ik I HERA BT . 45 R0, 4 R 25 p1 A
P S M EISTR S EREA W T ER  ME
fECa > Fe > Zn > Mn > Cu; filf+ . & DUR I
VirEZh Ca>Fe>7Zn > Cu>Mn; ff 54 5
PR T 2R 1Y & i 1 T HA 3 Fhrb 25 b A
air, o, Ca JTR F 1A 3.097 5 mg/g,Fe JT
RIKZ,Zn Cu Mn JLRZF A E. 5 Fi il
TR MR Z 5 HAE 4 Fhep 25 MR i (9 it
WEETCH % & Ca, Fe, Zn JUE 1Y B URTE
81% ~97% Z [u], F WA SR H A 7€ 5 vk B
A B HERR BE. A SCRT R b 2 M AR DT
Rom P SMEITTR Z MR, HE
P R 25 A R A B 5T, 48 = AR
AP A 25 S R IR 2%
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