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[ Abstract ] Objective; To analyze the content of heavy metals and harmful elements in Holotrichia

diomphalia and provide the scientific foundation for the quality control and standard establishment of H.
diomphalia. Method: The content of Pb, Cd, Cu, As, Hg constituents was determined by ICP/MS after
microwave-assisted digestion and atom absorption spectrophotometry. The Chinese pharmacopoeia ( Volume 1) of
2010 edition was used as the standard to evaluate the pollution condition of Pb, Cd, Cu, As, Hg in H.
diomphalia. Result; The content of Pb, Cd, Cu, As, Hg constituents determined by ICP/MS had not obvious
difference with the ones determined by atomabsorption spectrophotometry. The content of Pb, Cd, Cu, As and Hg
determined by ICP/MS was 3.912, 0.163, 17.386, 1.983 and 0. 260 mg kg ~' respectively. The content of Pb,
Cd, Cu, As and Hg determined by atom absorption spectrophotometry was 3. 777, 0.155, 18.027, 2.044 and
0.252 mg kg ' respectively. Conclusion: The concentrations of Cd in the samples from five different areas of H.
diomphalia were lower than the limits of Chinese pharmacopoeia, but the concentrations of Pb, Cu, As, Hg in

the some samples from different areas were more than the limit standard. The result is helpful to develop the quality

standards of H. diomphalia four harmful elements.
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b2 A BRI F] ) ,810-MS Y H B AR A 45 B 1 1R I ik
L (ZEE Varian A #]) |, Z-2000 I J5 T W% UK 43 % 6 B
I ( HA Hitachi 247 ) .

1.3 U5 A0 B R AR VBB T R bR
V(1000 mg-L~") W [ KA 048 K i Ak
TG . WS PR (PR 2E,65% ) W F Merck 23
Al o A 38 Sk 7 A b Al

2 AERE&ER

2.1 ICP-MS 3"

2.1.1 A

2.1 1.1 ARl SR BRI A ARG % U
fill A R BT R ARMEE W (1 000 mg- L) il B
I 10% Tl 1 ¥ W6 Bl 1 mg - LT (4 b R
B HRR A AT

2.1.1.2 HRiEMIEWMEI4 Hes H 50 mL &,
Jll 10% Bl % 20 mL, 43 FAG %0 1 mg- L™ A9 4% Al
K IR A G5 0,250,500,1 000 L, F53 5
1 mg- L™ PIARIE A 500 WL, JH 10% (6582 &
ZHI150,5,10,20 pg- L™ 8T B K B L bR i
il IV o A VRN FH T 7

2.1.1.3  NFRIEIR A A RS R U AR B
TCEAREE RO B KB E RS 1 mg- LT A
PR A o

2.1. 1.4 R H & BUSEIE AL BT 60 °C
T2 h KRR SRR, B2 0.5 ¢ K SRR E , B K
T g Y8 B0 T A T, NS TR 5 L (4 SR i o A
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WCE BB IR ) o BT R 1R T AT
MG, BRI E 0.6 MPa LLF , HUH: TH i
e T KT R N S0 mL R D K
VI AEE 3 W, VEICE JF TR INA & ot R bs
WER (1 mg-L"")200 wL, il 1 mg-L ™" PARIE &
500 L, JH7K & 2, R4S Ay 24 U0 3E , b 20 A]
BB ETER) o

g Y 2 6 B BE AT A R IR BR AN N 4 0T
AR WAL , A% T ) o5 0] 25 R

F1 ICP-MS EWiEEBRER

pridi- J 7/ MPa H 6] /min R/ W
1 0.3 3 600
2 0.7 3 600
3 1.1 3 600
4 1.5 5 600
5 1.8 10 600
6 2.0 5 400

2.1.2 {UERTAESME RF ZJ3 13 kW, HI i i
16.5 Lomin ™' B HE 1.4 Lomin ™' S5 (028 A
£ 0.95 Lemin ™ (X #8FEE N E] FER 15 s, 3 ULt
] 3 s, MR 3 U AR AR T 1.0 Lomin ™'
2.1.3  RESLINGE I AE Ik B [ AE 2 M Cu,
PAs,"MCd, P Hg #17°Ph, Hirh® Cu, P As LI Ge fEH
NFR, M Cd DU In 4E B N AR, Hg #1°° Ph L1 Bi
YE R AR, I XD 5E B JC R AT IE .

MRUCHEAE 0 5 470 A 281 R B2 1% s W b R A 0
SE (U B I 5 ) BBURE — VR B A 7 RT3 E R
VAR Y, LAV BE R B AR AR X (g L7 b ofi i 2%
(F2) o Febe s g4 AW b W, BT 4L
R - WY ey 1 B g e <R a ) O EI R7o
FNBRAER 25 VR BE TR TR I & i A [ 5 i
Fedhrh 8 XA FHIUR M S I 45 R LR 3.
B e BTl 3.912 mg-kg 5 R 0. 163 mg-kg ™'
fili & 1.983 mg-kg™'; K N 0.260 mg- kg™ 4l K
17.386 mg-kg ',

#*2 ICP-MSEMES WEELTENRAMEZHRE

pis SR Vg LR g1 r
By Y=80004X +5 590.6 0 ~20.0 0.999 9
i Y=42969X +500. 06 0 ~20.0 1.000 0
Y =21662X +12 941 0 ~20.0 0.999 9
K Y=10 464X -318.36 0 ~20.0 0.999 6
Ml Y=49 517X +12 009 0 ~20.0 0.999 9

£ 3 ICP-MSEME S #tZ5#fh

ESBREETENEE mg kg~
] i i il fi g
Bevs 1 2.613 0.163 18.365 2. 111 0.189
[ 75 2 2.701 0.111 14.237 2.114 0.168
B VY 3 3.405 0. 260 15.115 1. 406 0.312
pg )i 5. 496 0.259 25.947 1. 199 0.358
binii} 5.344 0.023 13.265 3. 084 0.272

R RS s 3.912 0.163 17.386 1.983 0. 260

2.2 JEFIRGE
2.2.1 WA LR EZH)2010 4T
Gt LT I T N 3 = B 2 A i i e
2 R
2.2.2 WA
2.2.2.1 B RHAEPE, KKK 283.3 nm,
KTHLUE 2.0 mA  B24% 0.4 nm, THRIRE 110 CHIR
15 s, 43545 20 s; JRALIEEE 450 °C FFE 15 s, #5482 20 s;
JE AR EE 1800 C #2222 s IR 1 900 C Ft
W1 s, 5422 s,
2.2.2.2 i RHASEPEE, KIPEK 228.8 nm,
JTHLE 2.0 mA 4% 0.4 nm, T4 110 C FHiR
15 s, F54E 20 s; JKALTREE 450 CTFHE 15 s, 742 20 s,
JE AR 1800 °C,FF2E 2 s 4Lk 1 900 °C Tt
M1, a2 s,
2.2.2.3 mf CRHAVEAY R AR RO Rl
Pk 1937 nm, AT 019 50, A, i 150
mL-min "' 3R, 1% ERFRVE W , 38 55, 1% NaBH, +
0.3% NaOH
2.2.2.4 Ok CRHVRZIR-IE IR . Rl K
253.6 nm, A K, B 1% R W W, & R
0.5% NaBH, +0. 1% NaOH
2.2.2.5 M SR KA DR I AT K
324.7 nm, % S-SR KIE TR 1 800 mL - min T Bk
4% 0.4 nm,
2.2.3 frdEfi&mdl g S S OT R bR ER O
2% fil§ T F B B — 22 Wk FE 09 AR HE A A5, T IRIR
(0 ~5 C)PRAF. i FH T, B Af 25 W, 3% (i [ 24
HL)2010 4F R HLRE (9 77 v HEAT S B ST 45 b v Y
2o WU — YR EE D A5G 0 BB P A by Y, DA
NREA AR X (g L7 bR fh 207 1, W3 4,
2.2.4 KR EEIR Kgeit s bt Lobs kil £ [l 5
Ty RS L, R A R WL 5, AN [R5 O A
ek 3.777 mg-kg ™' HiR 0. 155 mg-kg ™',
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F4 BEFREENEECERAETENIREMLTE

JLE MR LI E L/ pg- L r
Y Y=0.003 1X +0.083 5 5.0~80.0 0.999 3
i Y=0.0729X -0.023 8 0.8~8.0 0.998 1
fifg Y=0.016 7X +0.311 5 5.0~40.0 0.998 0
K Y=0.010 1X +0.002 1 2~18 0.996 7
| Y=0.199 7X +0.000 9 50 ~ 800 0.998 8

il 2.044 mg-kg™', KN 0.252 mg- kg™, Hi K
18.027 mg-kg ™', R JH SPSS 10. 0 K {F #1740 112
G3 BT X8 R — 7 Hl 9 AN [) 0 2 ik B A Y iR 4
RHEAT KB, P < 0. 05 FRoR W0 41 22 i) AT b 3 Pk
=X, MRS I ICP-MS 5 5 1~ I ik ) 75
(10 4% 7 LA AR R R SR B (I Wt 25 5

S 1) o 1 AT AN
x5 BEFRBGENES AR
E4RRAETENSE mg-kg !

7 ML HE i il i K
7 1 2.585  0.148"  18.785 2.230 0.167
e 75 2 2.669  0.104 15.308 2.267 0.152
[ v 3 3.419  0.249 15.968 1.338 0. 320
i 5.117  0.241 27.114 1.229 0. 369
YL 5.096 0.033" 12.961 3.157 0.250
REoks 3.777  0.155 18.027 2. 044 0.252

T 5 ICP-MS 3% [ I 7 45 R AT H 4R P <0. 05,

3 HZiggitig

g Jm AR 8 F AR A8 % - b
R K 200 pg- LI AR S BOH FEAT R B E R
W5 B OB B oy FE R N N & BRI 22, [ P
FEAEDEFE 0T 1992 4EHIACH TA HEUEY . T
BIRTTR RO, B R B, 2R S I
RS T 2560 R i 2 v i B e E oy EE T
FIAI P 25 BF 5 B0 R 4 Jm 2 B AT B A LR R LA (X
DAY SRy P2 ) s

T s b 25 5 22 A b 24 ) 2005 4 i
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AR ok R D0 T 2 S, AELARR D IR G
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