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HE BH: AALRBASFEFHRMiEE(ICP-MS % )23 B — T @ AMN EXENBHAHE
ERHAFRRNAEFEZERESNZE, AT TPAHFH SR mATHREFERS>I, Fik: 75
MBI AT AL 2R JE R R ICP-MS ¥ 2 M 2 7 X, a B4 ECE AMALE, NE ELEAFE
AFE, FEFRAEZ:150L - min 538 R:020r-s; FHERE:2 C; HHALAT:08L min'; RA
208 L min ;SIS E . 1550 Wi M2 540 6; 43Rk E: 100 K ; FH k3 1 KB X : He B X
SRR FEZ, BR:OFELAFFEONE FE FArT 28 L ML T HRE R . GikE
3 K¥E P Pb.Cd. As. Hg. Cu # Bk % 4 80%~120%, #E N F | émzvﬁ%ﬁ‘# Cd 958 %, %
BPHeWR B2, OEEZFT PO KRG, KEP As R B EXRAF, S L EAMEZLEREN, Mn, Fe,
In EHM P LS EHRAFE, LS ZEES A A 4.61~910.80,29.27~1 771.27 #= 2.80~276.25 mg * kg™ ; Ni.
Cr\Vﬁéﬁﬂ'q’iﬁ;ﬁ"kﬁ{J F (A FEE 5 7 0.04~1530,0~28.22 2 0.02~11.12 mg - kg™ ), P i3 +
X3MALENEE(SERESANA 1.47~14.30, 10.15~28.22 #= 0.37~11.12 mg - kg™ ) & T H 4254+, &5
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Abstract Objective: To establish a universal and semi—quantitative analytical method of heavy metals and

toxic inorganic elements in traditional Chinese medicines ( TCMs ) without using a large amount of reference
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substances by inductively coupled plasma mass spectrometry ( [CP=MS ) , for the rapid screening of unknown
elements in TCMs. Methods: After samples were pretreated by microwave digestion, the ICP-MS semi-
quantitative determination method was adopted. And all elements were measured in a full spectral range mode.
The determination conditions were as follows: plasma gas flow: 15.0 L * min™'; peristaltic pump: 0.20 r*s™'; spray
chamber temperature: 2 °C. ; auxiliary gas flow rate: 0.8 L+ min ~'; radio frequency power: 1 550 W ; measurement
points: 6; scanning times: 100; repeat times: 1; collision mode : He mode; acquisition mode : semi—quantitative
mode. Results: The recovery rates of Pb, Cd, As, Hg and Cu in Panacis Quinquefolii Radix, Glycyrrhizae Radix
et Rhizoma, Chuanxiong Rhizoma, Coptidis Rizoma, Perillae Folium, Lonicerae Japonicae Flos, Crataegi Fructus,
Lycii Fructus, Sterculiae Lychnophorae Semen, Citri Reticulatae Pericarpium, Hedyotis diffusa, Hirudo and
Sargassum, were in the range of 80%—120%. The contents of Cd in Coptidis Rhizoma, Chuanxiong Rhizoma and
Oldenlandiae Diffusae Herba exceeded the limits. The Hg contents in Sargassum, the Pb contents in Oldenlandiae
Diffusae Herba and the As contents in Hirudo exceeded the limits. Multi—element determination results showed
that Mn, Fe and Zn contents in TCMs were abundant with contents range of 4.61-910.80 mg * kg™, 29.27-
1 771.27 mg - kg™ and 2.80-276.25 mg * kg™, respectively. Ni, Cr and V were found in these TCMs with contents
range of 0.04-15.30 mg - kg™', 0-28.22 mg - kg™' and 0.02-11.12 mg * kg', respectively. The contents of Ni,
Cr and V in Sargassum were higher than those in other TCMs with contents range of 1.47-14.30 mg - kg™,
10.15-28.22 mg - kg™ and 0.37-11.12 mg * kg', respectively. Conclusion: The established semi—quantitative
analysis method can be applied to the semi—quantitative rapid screening of various heavy metals and toxic elements
in TCMs, which is simple, accurate and efficient. The established method can realize rapid screening for unknown
elements in samples, and can realize the rapid determination of the target harmful elements and their range of
contents in the samples. And the established method can provide scientific basis for detrimental accidents caused by
TCM.

Keywords: heavy metals; toxic elements; semi—quantitation; rapid screening; element analysis; multi—element

monitoring of TCM ; medication safety of TCM ; [CP-MS
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Tab.1 List of samples
772 (category ) £ FK ( name ) HLEL ( batches )
HLFIHR 252 (root and P4 ¥ 2 ( Panacis Quinqu— 18
rhizome ) efolii Radix )
H¥ ( Glycyrrhizae Radix et 5
Rhizoma )
JIE ( Chuanxiong Rhizoma ) 5
3% ( Coptidis Rhizoma )
5
- (leaf ) 25951 ( Perillae Folium ) 2
1t (flower ) 44 ( Lonicerae Japonicae 5
Flos )
IS (fruit ) 1114 ( Crataegi Fructus ) 18
AL T ( Lycii Fructus ) 12
B+ (seed ) Bt K U (Sterculiae Lych- 3
nophorae Semen )
Jz (peel ) 5 ( Citri Reticulatae Peri— 5
carpium )
A (grass ) 1 4E8E T 5 ( Oldenlandiae 5
Diffusae Herba )
Yk (animal ) 7K1 ( Hirudo ) 7
TEEYE (ocean ) g ( Sargassum )

2 RATRER R

43 K % B B Ph . Cd ., As. Hg. Cu B JC K by i
WS L, B 50 mL I, H 5% RIS E R 2
Z) B, % 20, H % 4 1 mL % Pb 0.5 mg, Cd 0.1 mg,
As 0.5 mg, Hg 0.1 mg, Cu 5 mg IR SARERE £ ; F
K2 e BUR A AR ER A 1.0 mL, B 50 mL =i,
I 5% B TR VS WM B 22 20 1, B
3 #hik@BERORF AN BERNE &

K S FRBUFIRE 5 0.5 g, 43 ) B0k T f B
JINfisAR 8.0 mL. WAL : 3 min FHEZE 120 °C,F4FF 3

min; 2 min FTHEZE 150 °C,4%4F 3 min; 2 min R 200
CLPAFF 12 ming THARZEHUS 1@ HIE 60 CLUT, HH
THAFERE 0% RN 50 mL soffiHR , /oK
VIHMHRE 3 W Ve G I 2 i K E S 220 1
A7, RIS I o TRl A5 25 UG RIS

4 NBIIEEHRMNERE

4.1 TAEZKM SRR 150 Lemin'; BEE0HE
020r-s"; Z5ALETRE: 2 C 5 FB R E: 08 L-min';
AN 0.8 Lo min™ 5 SPHITIAR: 1 550 W SRR
FE. 10 mm; FIHEUREC 100 UK B2 A 1k I &
JEL: 6; ARETEREE: He #0; He i : 5 mL - min™';

I e .
4.2 METTE R R TR R, KUK

m/z K 7~238 [ 4B i i HOR AL , il IR A PR
H1 Ph, Cd. As. Hg. Cu [ 1 1 (B R B {8, A8 1153
W om/z N 7~238 B TR T0 F Y A L R TR
B2 IB TR AT F AR 2R, MR it mz
7~238 A TR, 1AL B .
5 BETTEIIKIE

RN BT A R R B bR
VEFRAC AN EZG R AT T AR GRS . HURER 0.5 ¢,
R B FRAE , MRS PR 1 mL, ¢ “37 TR ik
H AR 8.0 mL” ECHAE , BIFS RIS 72 “4” T
IFE T, 55 (K 2) &2 h 5 Finbroc £
[RISCRIATE 80%~120% Z 7], FF-E % BAAGIN LR
6 FTEEERSHH

iz “37 TR ikl R AT, H 47 TR
X 13 B 2GR 2T R I T R, AT
gERNER 3 iR .

®2 EWERHIE(%)

Tab.2 Recoveries

251 ( category )

RFNELH (representative TCMs )

JGZ (element )

Pb Cd As Hg Cu
HRAIHRZEZE (root and rhizome ) JI[#5 ( Chuanxiong Rhizoma ) 89.4 101.6 95.0 113.0 88.4
- (leaf ) L5 ( Perillae Folium ) 82.5 99.1 119.7 108.8 83.8
AE (flower ) 4:#84E ( Lonicerae Japonicae Flos ) 92.4 85.4 92.1 83.5 97.9
SRS (fruit ) 1114 ( Crataegi Fructus ) 82.3 85.2 72.1 90.2 83.2
FF (seed ) J#E K ( Sterculiae Lychnophorae Semen ) 79.7 87.2 85.8 85.3 86.3
J (peel) [} ( Citri Reticulatae Pericarpium ) 97.8 110.8 80.9 107.4 89.1
42 ( grass ) FIAEIE 5 % ( Oldenlandiae Diffusae Herba ) 95.8 119.6 92.1 122.4 95.1
P (animal ) /K 4% ( Hirudo ) 85.9 103.6 119.4 114.1 94.8
M Cocean ) T35 ( Sargassum ) 119.7 89.2 79.6 113.2 89.1
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H E 2 81 2015 AF ML (—&B ) X T8 )lEAFHE ) 2Y
HE R A FEICE MR ESRME: Pb FE< Smg- kg,
CdFH<03mg-kg', As T <2mg-kg', Hg &
H<02mg- kg, Cu & <20 mg-kg'; X T7K#E
25 FR B FRUE: Pb & < 10 mg - kg, Cd &
< Img kg, AsHH<5mg kg’ ,Hg 5 < I mg-kg';
X TR A PR AR : Ph S < S mg - kg ', Cd &
<4mg-kg',He Fri< Ol mg-kg', Cu i< Mmg- k',
PR REORAT 25 b v, 2 3 IE S5 AT, 13 F2libf
T IE AR R AR Y AR B A I
HROR 5% B SRR 5 AR & B R A A R B R 5
K W rp e 5 R R AR 2 2015 A L (—
) B AT B R As (1 PR AR R (R LR
W A o

% J0 F I AE 45 S % W1, USP 37-NF 32 3
<232> ¢ EMEA 5 41 1) 4 J& 48 fb ) Ni. Cr. V 7E 13
Tl 25 b v 34 — 52 1) i, Horpofg i op X 3 FPoC &R
)& THABZE A . Mn. Fe. Zn 7425 2 b4
TERMENEE, X3MCEE TERICR, MR
b X ARG FE 91 G Fe 88 B T 450 495 40 B 1) 2 A
BT, 5B Ca, Mg 55 70 2 K 75 Mn 3 & 25 A&
FOR BRAILBE TC R . oAt X A AR fet S 77 A W A M5 5
A BETCER, B0 AL, 2R 250 v & f 8
PO, B H REAN, Ba A LA 25 M P & 3 — 2 1Y
T
7 itig
70 M R E TR ik AR BE AR 25
- A8 RS B F AR 3h 9 24 AN R 25 R A
WFFE X5, AT RO TRIHE IR AN 24 FHR A 245 44
SR, HEAT 2R EE T P R S TR B
5%, HA R 3 IR it o R
JUZE:( 1) EFR _E2ATA R Ho oz F b E 25 8 2015 45
Jii— R 5 YT : Ph. Cd. As. Hg. Cu;( 2 ) USP
37-NF 32 38 0] <232> Frilcak i 70 28 44 S B 254
P 22 512 (EMEA ) WA 16 4 JE A AR ), s 2e T R
PR S A P R R A, FTRE S AR 2 AR R
XoF N AR AEE S A7 A6 78 A2 XU, A0 %6 Pt Pd . Ir. Rh. Ru,
Os. Mo . Ni.Cr.V;(3) @ TEFF LR, HdEaEN
JUE, U1 Mn, Fe . Zn ., Se;( 4 ) HoAth X A A4 A7 78 v
TG EATILR, 045 Ba.Sn. Dy . Tl Be, Au. Ag,
Al 33 27 F
7.2 HZMETAN BRI A RS IR A R A
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ZICE M IIRCRI P T, AR YR AN R 25 &6 07 2
WA SE I 22 55 (AN 4 AR AEAE ISR B T ik, T /K 0 55
Y25 25 NG i A5 B X T i ) R A R A T 2
J5, DT Fife PR (%) 35 B . PRI 79 RS i TR R 7 45
Oy AL AL R 254

TE TR | s SR L R R 2 PO T R R
TH AR i R XA 1) 3450 3 A 3 /N, HLARHE
iy 2 Fp R = A 0 2 R B A il
HmRAEAR T Cl 58PN A G, BN
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N /NS YN OG- S R ST S N O N 1 o 1
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12 F1 15 min A 5 75 815 00, 25 5 5 7R e 28 3 1R
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e AT
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SRR A 45 SRS T, RS S T 19 kS
B XS AR 72 o H % Pb, Cd | As Hg ., Cu, Cr #0l
SELE R, RS M T R IRD M [ R RS
Fa7EZ 1 Pb, Cd. As . Hg., Cu B &1, B & W 2504
TR 2] A ML F P, Cd. As. Hg. Cu AU5E # &
DL R sz kg Ph. Cd . As Hg 195% B & B &K
SIAT T 22 HEARTE] = M P AR e R R Cd AR R a
P ARSI E A R AR — B, AR TR 26
AL 75 eI DR AT, AN FT 45 R R IR 2R 4
ORGP R R T AL RS, 5 SOk AR A 1 R
A8 BN, SRS AR T 2G04 5 Fh2hikt
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A
8 45iF

ASCHEEST T e h 2R T R P e R
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