BN EE THRIE T AN E SR
HE KRR RIERE

TR, E!, 32, TR, GFfe 12
(L2 AR E], #db &6 435100; 2. P4 RERE M5 XL ERERE, #

b & & 435100)

TE: DR AR AR L, A6 AR A5 B A RS (ICP-MS) , e s 244
SFhEEEM. . . B R EE. DB (Ge) . (In) « % (B NBEHNIR, %
JCEARMEMIZR LR R 47, MR REII KT 0.9990, # it FR A 0.00046mg/kg-0.0077mg/kg,
SE RN 0.0015mg/kg-0.026mg/kg, [FIERTE 97.6%-106.2%2 [A], RSD<10%. SEILE K
B, ZO7TVETRE . P, R, &SRR PR B R R EYROARIN . (RS SR
TR TS BT HRREATHE T, 2052 T R IAN IR B4 201 15 202 Xl 5 25 HL (4 540 o
SRR FLJRORE & S5 0 AT 00 RS T s P 2405 R 3 4

Determination of heavy metal in traditional Chinese medicinal

materials by ICP-MS and selection of Hg isotope
Huang Zhi-an'?,Shen Rui!, Yu Jin%, Luo Xin'!, Chen Yanhe'>
(1. Jing Brand Co. Ltd., Huangshi 435100, China; 2. Hubei Key Lab of Quality and Safety of Traditional Chinese
Medicine & Health Food, Huangshi 435100, China)
Abstract : The samples were digested by microwave, and the contents of five heavy metals
(copper, arsenic, cadmium, lead and mercury) in Chinese medicinal materials were determined by
inductively coupled plasma mass spectrometry (ICP-MS). With Germanium (Ge), Indium (In) and
Bismuth (Bi) as mixed internal standards, the linearity of the standard curve of each element is
good, the correlation coefficient is greater than 0.9990, the detection limit is
0.00046mg/kg-0.0077mg/kg, the quantitation limit is 0.0015mg/kg-0.026mg/kg, the recovery is
97.6% - 106.2%, and the RSD is less than 10%. The experimental results show that the method is
simple, rapid and accurate, and suitable for the determination of copper, arsenic, cadmium,

mercury and lead in Chinese medicinal materials. At the same time, the mass spectrum



interference of mercury determination process was studied, and the effects of different mass
numbers of mercury 201 and 202 on the determination results were investigated.
Keywords : inductively coupled plasma mass spectrometry; microwave digestion; traditional

Chinese medicine; isotope; interfere
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Table 1 The linear regressive equation and correlation coefficients

TE s akdCIEp R HXRY
$3Cu Y=23346.792*X+3256.806 R%=0.9999
SAs Y=2064.889%X+126.100 R?=1.0000
MCqa Y=21175.856*X+51.387 R?=1.0000
22Hg Y=19427.512*X+727.955 R?=0.9999
208pp Y=148298.450*X+6199.165 R?=0.9994
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Table 2 The intensity of fluorescence measured by 11 measurements and the limits detection

1 2 3 4 5 6 7 8 9 10 11

LOD  LOQ
$Cu  10054.1  9884.0 101742 10020.7 99240 10761.3 101442 108948 10594.5 10341.0 10701.3  0.046  0.15
SAs 976.7 936.7 796.7 923.4 976.7 903.4 906.7 880.0 963.4 963.4 936.7 0.077 0.6
med 1733 216.7 2133 2033 200.0 2033 180.0 180.0 130.0 236.7 140.0  0.0046  0.015
My 24302 25403 2583.6  2503.6 24769 27203 23302 23902 23002 24102  2727.0  0.022 0073




208pp 33141.5 34361.2  35009.8 35625.0 33445.8 34511.7 36206.8 35865.5 35771.8 35945.6  33616.0 0.022 0.075
M b2 FEH, . i, 8. k. SR H R 7504 0.046ppb. 0.077ppb. 0.0046ppb-
0.022ppb. 0.022ppb, M & & R4 HIA4 0.15ppb. 0.26ppb. 0.015ppb. 0.073ppb. 0.075ppb.
ARE A PL 0.5g FEA A 50mL, AJT7ES e R A H R S e &R .
TLR AR RS PR mg/kg S # IR mg/kg
] Cu 0.0046 0.015
fiif As 0.0077 0.026
i Cd 0.00046 0.0015
7K Hg 0.0022 0.0073
iy Pb 0.0022 0.0075
22 BEE
221 EEME
UIFFZ N G, EAHESRAE T, B 6 APATHEHMT E R ML . (FRALN me/ke)
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Table 3 Repeatability
TR 1 2 3 4 5 6 T8 HEXRERE
SCu 3.39 3.48 3.55 3.44 3.45 3.50 3.5 1.6%
BAs 0.224 0.212 0.213 0.214 0.223 0.206 0.22 3.2%
4Cd 0.0831 0.0836 0.0901 0.0865 0.0843 0.0871 0.086 3.1%
202Hg 0.00830 0.00775 0.00702 0.00798 0.00716 0.00699 0.0075 7.4%
208pp 0.486 0.505 0.475 0.498 0.484 0.477 0.49 2.4%
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Table 4 Intermediate precision

VKl Li=bog N
TE 1 2 3 4 5 6 THE
AR HERE
A 3.39 3.48 3.55 3.44 345 3.50
6Cu 34 3.2%
B 322 3.34 342 3.50 341 3.19
A 0.224 0.212 0.213 0.214 0.223 0.206
5Ag 0.21 3.8%
B 0.209 0.227 0.205 0.210 0.218 0.201
A 0.0831 0.0836 0.0901 0.0865 0.0843 0.0871
14Cd 0.085 4.1%
B 0.0887 0.0819 0.0805 0.0860 0.0902 0.0803
A 0.00830 0.00775 0.00702 0.00798 0.00716 0.00699
202pg 0.0075 6.7%
B 0.00706 0.00765 0.00834 0.00748 0.00714 0.00703
A 0.486 0.505 0.475 0.498 0.484 0.477
208p, 0.49 2.4%
B 0.496 0.489 0.515 0.498 0.492 0.481
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Figure 1 Measurement stability
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Table 5 Results of recoveries(n=3)

JLER AR (mgkg)  itrE (mgkg)  FIULE (%) SEHIEICR (%) RSD(%)

3.00 102.6

$Cu 5.14 5.00 103.7 103.7 1.2
7.00 105.0
0.0200 101.0

As 0.0519 0.0500 107.5 106.2 4.4
0.0900 110.1
0.0300 104.4

4cd 0.0353 0.0500 93.3 98.1 5.8
0.0700 96.7

202Hg 0.00935 0.00500 101.0 97.6 3.0




0.0100 95.8

0.0125 95.9
0.200 103.7

208pp 0.191 0.400 107.2 105.4 1.7
0.600 105.2
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Table 6 Results for the determination of elements in the certificate(n=3)

FPREYIIR LE FrifEfE (mg/kg) SEPIE (mg/kg) “FH#)1E (mg/kg) RSD/%

8.77
Cu 8.5+0.7 8.66 8.7 0.6
8.75
0.591
As 0.57+0.05 0.581 0.58 0.9
IS
0.583
GBW100
0.0460
28
Cd 0.042+0.010 0.0454 0.046 0.7
0.0457
1.417
Pb 1.44+0.10 1.366 1.39 1.8

1.392

29.4
As 276 29.7 29 0.7
GBW100
293
23

Hg 0.016+0.004 0.0132 0.014 6.8




0.0151

0.0144

2.107

Pb 2.05+0.15 1.907 2.01 5.0

2.019
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Table 7 Detection results of different mass numbers of Hg

PR LR P fE (mg/kg) SEW fE (mg/kg) P18 (mg/kg) RSD/%
0.0038
201Hg 0.0040 0.0039 1.9
KA
0.0039
GBW(E)1 0.004+0.001
0.0097
00348a
202Hg 0.0088 0.0093 4.9
0.0093
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SR DL KA B AN I REFE (TR . TEFTA He MRS, 202He 78 FHAR A F- 1%
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ZET SR, ME AR 186W160 £ 5T (B AUIA 172 202) 241 202Hg 1IMl5E,
GRFE R P E A B R S, sl 202 SRIGATIN SRR . XORITHIRABB BT, Fruksi
LEMHT, 1% ERBSED WIRER (A « 1.0pg/L KA 1000pg/L #5151 4 ) 1,
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Table 8 Comparison and verification of Hg

FE 44 R (ICPMS) 201Hg (ICPMS) 202Hg (AFS) Hg B w
1# 0.014 0.41 0.014 17.4
2# 0.012 0.31 0.014 16.8
3# 0.010 0.26 0.011 13.6

g REIR, PR E R 13mg/kg L, 202Hg fKAA%E 201Hg &, 1 201Hg & &
BR300 (AFS) MESE R —F. W, =& &Rt 202Hg KM E &R T+,

1 202Hg 1 5 &5 B i e
3 &

SR FH PR A S5 B TR TR SO 8 v A R B R R BT E R, oo s bR
LRI R BT, KRB R2KT 0.9990. LIFKE 0.5g b, EARZE SO0mL Kit5H, 4.
T 4. 7R EYRIARE IR 4351 0.0046mg/kg. 0.0077mg/kg. 0.00046mg/kg. 0.0022mg/kg.
0.0022mg/kg, 5E R4 514 0.015mg/kg~0.026mg/kg . 0.0015mg/kg~0.0073mg/kg~0.0075mg/kg -
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