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22(Glehniae Radix) * HF(Angelicae Dahuricae
Radix) * 5E§(JI|E) (Chuanxiong Rhizoma) * 5
JEl(Saposhnikoviae Radix) * £L{5(Carthami flos)
FERZ(Cinnamomi Ramulus) ~ #f 5B (Artemisiae
Scopariae Herba) » #¢%(Oryzae Germinatus Fructus)
K F % (Achyranthis Bidentatae Radix)%F 1078 5%
o B0k kadg - HE20004F - FFREEE —HEE
R - ZERGMPHEERE T DUk e BE #1352 05
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1. i5F% : 65% (Merck-1.00452.2500)

2. Water-Milli-Q

3. 3L RIE G © ZAg > Al Ag
B>Ba*Bi*Ca>Cd>Co>Cr»Cu- Fe~
Ga>In>K >Li>Mg>Mn>Na"Ni»
Pb - Sr> TIRZn%H23TTHE  BEER
1000 pg/mL (AccuTrace Reference Standard)

4. FRIZEVEJFR ¢ YR 51000 pg/mL (High-
Purity Standards)

5. U R 1000 pg/mL (Fluka
Analytical Standards)

6. MREHEF Y 2 /1000 pg/mL (High-
Purity Standards)

7. wEALE * 30.0% (Sigma-Aldrich)
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Microwave Accelerated Reaction System °
International Equipment Trading Ltd., USA -

2. ERIER G ERE R  Agilent 7700 Series
ICP-MS (G3281A ) Agilent Technologies

Inc., Japan °
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Maximum wattage : 1,600 W
Power : 75%
Ramp time : 15 min
Temperature control : 200°C
Hold time : 25 min
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#£0.45 pmifif FRATE 2 I IE - BEFERR
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R— JIFBEF10EPEM P - 85 K~ RIS BETHER

AL * ppm

ZERF HH Y i xR Tt |
A= median 0.80 1.11 N.D. 0.15 8.12
max 2.76 1.70 0.01 0.47 9.38
min 0.47 0.61 N.D. 0.08 4.93
max/min 5.87 2.79 — 5.88 1.90
80" percentile 1.88 1.28 0.01 0.21 8.86
jtpz median 0.13 0.03 N.D. 0.06 6.94
max 0.29 0.10 0.04 0.26 8.48
min 0.06 0.02 N.D. 0.03 5.84
max/min 4.83 5.00 — 8.67 1.45
80" percentile 0.19 0.04 0.01 0.09 7.72
HiE median 0.38 0.08 0.01 0.19 10.15
max 0.69 0.10 0.02 0.46 14.81
min 0.11 0.03 N.D. 0.06 7.73
max/min 6.27 3.33 — 7.67 1.92
80" percentile 0.50 0.09 0.02 0.23 12.08
=¥ median 2.37 0.57 0.04 0.22 10.80
)] max 3.48 1.50 0.05 0.34 14.15
min 1.21 0.43 0.03 0.11 7.90
max/min 2.88 3.49 1.67 3.09 1.79
80" percentile 2.88 0.72 0.05 0.24 11.85
75 L median 0.61 0.07 0.01 0.26 11.59
max 0.91 0.24 0.12 0.56 16.45

min 0.23 0.02 N.D. 0.17 N.D

max/min 3.96 12.00 — 3.29 —
80" percentile 0.78 0.12 0.01 0.37 13.66
KIAE median 1.76 0.07 0.02 0.60 15.76
max 17.58 0.19 0.03 3.06 19.82
min 0.82 0.05 0.01 0.21 12.62
max/min 21.44 3.80 3.00 14.57 1.57
80" percentile 4.88 0.09 0.02 1.14 18.52
£ median 4.16 0.41 0.02 0.08 8.18
max 8.40 0.56 0.02 0.16 11.90
min 1.55 0.17 0.01 0.03 3.90
max/min 5.42 3.29 2.00 5.33 3.05
80" percentile 6.53 0.47 0.02 0.11 9.93

“N.D.” #HRBHEEK <0.005 ppm » §{ < 0.5 ppm)
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R JIFBEF10EPEM P - 8§ K RIS BMEHERER)

ER{I7 * ppm
oy HH Y i) pia Tt |
i A B median 4.16 0.30 0.02 1.52 17.48

max 6.46 3.13 0.06 3.31 21.78

min 2.34 0.14 0.01 0.77 15.61

max/min 2.76 22.36 6.00 430 1.40

80" percentile 4.83 1.68 0.04 2.34 20.24

BHF median 0.31 0.08 0.01 0.29 3.18
max 0.75 0.19 0.03 0.37 4.53

min 0.22 0.03 0.01 0.24 2.11

max/min 341 6.33 3.00 1.54 2.15

80" percentile 0.41 0.17 0.01 0.31 3.84

R iZ3 median 0.27 0.03 0.01 0.15 5.94
max 0.70 0.06 0.04 0.48 6.80

min 0.20 0.02 N.D. 0.09 5.53

max/min 3.50 3.00 — 533 1.23

80" percentile 0.33 0.04 0.02 0.28 6.22

“N.D.” #H4H(E < 0.005 ppm)

R IEBF10EPEMZH -« 88 K - BRES

280" % BI{E
BT © ppm
HHEERT GBS S S | N |
JHA= 1.88 128 001 021 8.86
bz 0.19 0.04 001 009 7.72
Hir 0.50 0.09 0.2 023 12.08
=E(IH) 2.88 072 0.05 024 11.85
3 078 0.12 0.01 037 13.66
KLAE 488 0.09 002 1.14 1852
53 6.53 047 002 0.1 9.93
eS| o 483 1.68 0.04 234 2024
B 041 0.17 001 031 3.84
Ak 033 0.04 002 028 622
Max 653 1.68 005 234 2024

Min 0.19 0.04 001 009 3.84

TEmEHz 222 i eEE - EHE
7 > 20% - BIETEZEM M2 R K - a7
Wrag s - 8 K88 & B 72 K H IR T R AL L R A
B 5 oK MRS BRI ERTA  H
FokeRAIEEEESE (I15) » AL~ i
e BT PR R B © ARRFZE2001E 0 Bl RS A H 22 F
(83%)HEERL S 10%2(17%)FEE 7 » WK R
FREE R AL A RLEIT AT - R
A » ASTREHIREISN - HERG BT H B K RE
A o ARRWFERTHEZ M - [RITEEEM 2RI A 2-5
B - REMBEEN 2 BESB S EEAERF
BTG EBAHR -
REEPERESBTRBEHAE )
FRRFI0EFEM P EREEFAIL - ZEJI
=) B ARG < 5.0 ppm)EEEERL (8 < 30.0
ppm > 7 < 2.0 ppm * 7K < 2.0 ppm)ZESFE LSS
AR ETE - BEJIE) ~ PR~ BB
ST - BRI EMERMPRITES B
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Survey on Heavy Metals in Raw Materials of Traditional
Chinese Medicine (1X)

YI-HUA CHEN, FEN-LING LU, YI-CHU LIU AND DANIEL YANG-CHIH SHIH

Divison of Research and Analysis, FDA

ABSTRACT

The limitation of heavy metals in raw materials is an important issue in the quality control of traditional
Chinese medicines (TCM). The amounts of lead (Pb), cadmium (Cd), mercury (Hg), arsenic (As) and copper
(Cu) in 10 samples of raw materials, including Cyathulae Radix, Glehniae Radix, Angelicac Dahuricae Radix,
Chuanxiong Rhizoma, Saposhnikoviae Radix, Carthami flos, Cinnamomi Ramulus, Artemisiae Scopariac Herba,
Oryzae Germinatus Fructus and Achyranthis Bidentatae Radix, were determined by ICP/MS (inductively coupled
plasma/mass spectrometry). The 80" percentile of each heavy metal in the raw materials fell in the range of 0.19-
6.53 ppm for Pb, 0.04-1.68 ppm for Cd, 0.01-0.05 ppm for Hg, 0.09-2.34 ppm for As and 3.84-20.24 ppm for Cu.
These results could be used as a reference for the limitation assessment of heavy metals in raw materials of TCM

by the regulatory authority in Taiwan.

Key words: ICP/MS, Pb, Cd, Hg, As, Cu, 80" percentile, traditional Chinese medicine



