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M OE R IR AN LA K AMECE AR T £ 42 F 45 (Pb) 45(Cd) (47 (Cu) R (HE) ARA EALA(As)&Z M F k.

Tk Ko BRI )G VAR R BT E A MR, R B BB ASF B TR Uk i (ICP-MS) M E . %5 & :Pb . As.Cu.Cd . Hg %
Hor i R B A G SR B A A 1~20,0.5~10.5~100,0.5~10,0.2~4 ng/mL (734 K T 0.997) ; ¥l F& 55| 24 0.041 1,0.013 2,
0.057 3.0.009 0.0.005 4 ng/mL, & ¥ &% %) 4 0.137 0.0.044 0,0.191 0,0.030 0.0.018 0 ng/mL;#4 % B . & 5 M 3X 349 RSD 3 /s
T 6% ,Pb.As.Cu.Cd L EAE KT (28 h) 49 RSD ¥ T 5% ,Hg T F #4521 iX 34 (28 h) 49 RSD I F 7% ; -F ¥ A wr i & 551
4 89.44% (RSD=5.87% ,n=9) .99.56% (RSD=5.46% ,n=9) ,96.12% (RSD=4.62% ,n=9) . 105.82% (RSD=2.80% ,n=9) .
90.23% (RSD=3.59% ,n=9) . 63 45 ¥ ,Pb . As.Cu.Cd . Hg ¥ 5T EH A, 4 F 55 4 0.191 0~1.527 6.,0.002 5~
0.047 4.0.034 1~1.549 0,0.001 5~0.078 8.0.001 9~0.005 4 mg/kg, Z:iZ 7 FBAERAR R4 EH, TR T R 2 LR
By SR ARACBUE P SR L E A

KEIR DILARF ARSI L RABESF B TR 24 E A ELE

Determination of the Contents of Heavy Metals and Harmful Elements in Pediatric Paracetamol Artificial
Cow-bezoar and Chlorphenamine Maleate Granules by ICP-MS
PENG Shuang" *°, YANG Haiyuan" *°, ZHANG Minjuan" *°, WEI Wenzhi" * °[1. Qinghai Provincial Drug
Inspection and Testing Institute, Xining 810016, China; 2. NMPA Key Laboratory for Quality Control of TCM
(Tibetan Medicine) , Xining 810016, China; 3. Qinghai Provincial Key Laboratory of Modernization of
Traditional Chinese and Tibetan Medicine, Xining 810016, China]

ABSTRACT OBJECTIVE: To establish a method for the content determination of heavy metals [lead (Pb), cadmium (Cd),
copper (Cu) , mercury (Hg)] and harmful elements [arsenic (As)] in Pediatric paracetamol artificial cow-bezoar and
chlorphenamine maleate granules. METHODS: The samples were conducted pretreatment by microwave digestion instrument and
determined by inductively coupled plasma mass spectrometry (ICP-MS) using elements germanium, indium, bismuth as internal
standard. RESULTS: The linear ranges of Pb, As, Cu, Cd and Hg were 1-20, 0.5-10, 5-100, 0.5-10 and 0.2-4 ng/mL,
respectively (all 7>0.997). The limits of detection (LODs) were 0.041 1, 0.013 2, 0.057 3, 0.009 0, 0.005 4 ng/mL,
respectively. The limits of quantification (LOQs) were 0.137 0, 0.044 0, 0.191 0, 0.030 0, 0.018 0 ng/mL, respectively. RSDs of
precision and repeatability tests were all less than 6% . RSDs of stability tests (28 h) of Pb, As, Cu and Cd were all less than 5%,
and that of stability test (28 h) of Hg was less than 7% . The average recoveries were 89.44% (RSD=5.87% ,n=9) , 99.56 %
(RSD=5.46% , n=9) , 96.12% (RSD=4.62% , n=9) , 105.82% (RSD=2.80% , n=9) and 90.23% (RSD=3.59% , n=9) ,
respectively. Five elements were all detected in 63 batches of samples, and the contents of them were 0.191 0-1.527 6, 0.002 5-
0.047 4, 0.034 1-1.549 0, 0.001 5-0.078 8 and 0.001 9-0.005 4 mg/kg, respectively. CONCLUSIONS: The method is simple,
sensitive and accurate. It is suitable for simultaneous determination of 5 elements in Pediatric paracetamol artificial cow-bezoar and
chlorphenamine maleate granules.
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R 25 380 g R S BRA TR, R SR T I R 2
FRE (47 ) WS-10001-(HD-0214)-2002, FA6 I 4 2541,
FEHCR R R R 2E S R AR TR TR
W AR A ST 4 R T R R I A5

L2 Atk — B A 1 CE R E s, TR L
OB K, R 2020 4F F K i1t R B B,
2019 4EFRE L AN H 2R 2354 N, A ELE N H 1Y
16.8%", B3 FE L= A DR A Leshn, L2y
Wi b R B 2 30, 50O L3 25 W e A 5 XU 1T
A T 25 0F & 5 WA TARSR A PGS /N L B
TR EBOURE A SR —Fh 52 T ), L 32 24 R Ak A R il 541
A R 8 1 4 e AN R I LR R s 1 2
B FHAERA T RE BN T4 R KA F TR Ak IEY,
H#i(Pb) JAifi(As) il (Cu) HH(Cd) K (Hg) WACRAE 4
J& K AT FEICE LKA W) FEAINEM S e 2 —1, I
H, P X ARG LT e 2 B 454 R4, 5 HAh T
# (UNHg.Cd As 55 Bk 2 nI X LMk B E A
HAERY; As S RIZEDI T, 18 1 As T EE T 51 & Bz k9 Al
it S5 Cu M2 1 b B 2 T B A i R A B, FLAE BT
B AR RS e ) A R R AT R SRR AR RS, AR K
W AR S IR AL, 2 ™ Cd K&
WA SR EE AT RGBT TR IS R
H A Y Hg HA R A 2 85 1, R ARK
MBI R G, [T FEE B A5 R
GLEHA AR NBEY, BT ESBENAMAR
PR, HILEAE I — Rk B, BIRS A L
T AR, FH 24 A () 7 A 1) JRURSE A LT R
PO YR 2 5 2 A I SEAR SR ), %ot JLEE 254 v REAT
FE M E 4 8 A e R UEA T, P4 2 o e
5L G AT H AR A H , RS A 45 B A T R
(ICP-MS) H. 25 51 58 (1) Sh AR AR [ A T8 e
() A AN 5 B RS PP 0 BT S S U PTG 1 1Y
[ 2245 8 B AT 38 2 2 09 faf 0 b (m/z) AT
BLOCER B8P e RE B Hr, BTk, AR
LG5 A O 7 L R JF ICP-MS 3 [ IF i 52 /N JL 42 1 9%
AR F5 ok o B 42 J8 Pb . Cd . Cu Hg AT E LK As i &
i, BRI R PRS2

1 #7
1.1 EE{UEE

AHIEFE T AL AL FE iCAP Q B ICP-MS ¥ &
Hic &5 1) 25 AL #% . PO B FF &S I 45 ( € [#] Thermo Fisher
Scientific 2 7 ) , MARS 6 % ff 387 14 2 1% ( 35 [ CEM 2>
F] ), BHW-09C 7 {5 fin g (b vt (o3 fh 22 A s A B
5] Milli-Q B 47K 4b R 2R 45 (52 5 Millipore A ] )
Sartorius BS224S %Y Hi K F- (2 [% Sartorius 28 Al ) 55

HEZED; 202145 32 5 181

12 FEHRBSIKA

Pb (fit*5 19B027-1) .Cd (#t5 204046-5) . As (L5
204013-6) Hg(#t 5 19C034-1) .Cu(#t 5 19A021-8) 4%
(Ge, Wir, L5 192037) 4 (In, PR, L5 193014) 44
(Bi, AR, it 191016-2) bRifE i VR W B = %A @
4 )@ e F AR BT I P s, T VR B 2O 1000
ng/mL; JEIE R (5 1050213, BT i 1.0 pg/L) Jfi &
W IE TR (FE5 1059349, J5 1 i 3~35 pg/L) ¥ H 35
Thermo Fisher Scientific 2 7 ; A iR (35 [E Merck 23 7))
KAl K Ak .

63 /N JLZ iy B AR AR P AN )T SRR, B 35
W A B %t 2 Tk B ) 125 mg ., DR R A R IR 0.5
mg . A\ T4 5 mg, HoRURE B L 1,

F1 63t/ LEBEIFFTIE BRKIE

Tab 1 Source information of 63 batches of Pediatric
paracetamol artificial cow-bezoar and chlor-
phenamine maleate granules

% it I'% it % 5

Ml 200218-2 M22 200313 M43 190805
M2 200306 M23 2003141 M44 191209
M3 20200324 M4 630002 M43 19112151
M4 200302 M25 191211 M46 20191218
MS 200203 M26 20200301 M47 191019
Mé D05B190803 M27 2002131 M48 19111024
M7 02200214 M28 20191208 M49 200103
M8 1908282 M29 RU20002 M50 114191201
M9 200201 M30 00520012 Ms1 200303
MI10 180315 M3l 200201 M52 191203
Mil 180170 M32 20021701 M$3 190604
MI2 200414 M33 190701 M54 2003008
MI3 190902 M34 20200311 M55 191128/1
Ml4 191209 M35 20200401 M56 2003106
N 190802 M36 190201 MS7 190404
MI6 190911 M37 200303 M358 19121072
M17 191002 M38 200309 M59 K1910458
MI8 62003291 M39 191115 M60 202003024
M19 191108 M40 191119 Mél 20200310
M20 200201 M4l 200207 M62 200402
M2l 200406 M42 04200403 M63 20020202

2 AEEHER

2.1 RWEH

2.1.1 ICP-MSALTAEZSHL AT 1.55 kW, 5]
S 40.0 r/min, Y& A1 14 L/min, HiB) Ui
4 0.8 L/min, 55 b3 4 0.725 7 L/min, 25 1k %
JE R 2.7 °C, REEWECH 3K, R HEM X Ny 3h BE i
[

2.1.2 TR T5E,7E800 W R, 15 min (N
THIEZ 180 °C, 4+ 10 min; 7E 600 W K, 15 min N R
140 °C, 4E4+F 10 min, fFFFEFEE ARG , R H 2 50 CLLT,
W RN TH R IT — 5 T HER SRR TR iR b 7
Jei PP A A R BB T A, AT TR — AR T
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f# (76 1 200 W T, 25 min P FHIL 2 185 °C, 4 §5 15
min) .
2.2 BREE
2.2.1 RAPREMER 430K % 5P As . Cu.Cd
T it VA VR B, T 2 % B R VA T, il K P o it R 32 )
W20 1.2.5.10,20 ng/mL, As. Cd Ji £ 4 J& 73 5114 0.5,
1.2.5.5,10 ng/mL, Cu Jii # ¥ & 43 5l i 5,10, 25,50,
100 ng/mL 1 R ANE G ARUESR IR . 3 B H bR ifE i 7%
W 5, 0 29 B BRI W, il i Hg JBT 12 ¥R J32 4353 1y 0.2,
0.4.1.2.4 ng/mL [ RFNEL—TCRARMEMTE , I FHBLRC
2.2.2 IRANIRAEW A% Ge In Bi bR dn 5
I, N 2% A5 PRTH, Hi B% Ge  In Bi T S R FE 40 5
ng/mL TR AR TR -
2.2.3 ML R B ARICN L2 BN EOOR
nn290.5 g, BT IR DU L T AR RE D INARIR 7 mL, T
W PG L bR, BT He 2,127
TR TERR SRS BT N IH MRS R R
FAREINHER M B LA ARSI M E SR,
A 25 mL &, K VRIE M REBOR , A DR, I
KBS, 7850, RIS R
224 AW BRAIFES SN, i 2.2.3" 0 Nk
PR RIS A VA
2.3 MEAHZE

o[l 5 28 =F i SRR 0 T 50, DA Bh 2 e i
R WNAREBRIRAS T H 2. 1.1 W F S F R 2 L i
SR 7 4% PR A IE R BR HE D e H I & e R
. FILRMSEILER 2,

x2 BRESNBH

Tab 2 Analytical parameters of each element

Pb 208 BRI A7) 209
As 75 Ge(XTIMIE) n
Cu 03 Ge(HI A7) n
cd 114 Tn(R R 115
Hg 202 Bi(WLiYH7) 209

24 KMXREE

2.2, WU IRA bRifE S A R Hg J— T R RifE
RV 2.2.27 T VR A INARTE IR, #52.37 0T Jr iR
E L TOSRMA AR o AR G2 ot vk B R A A (X))
A5 D TG F U0 1 A1 5 N AR JC R S L i) 1o 1 7 ELAE
(Y) WAL BRI T LA [ 7 B, 45 SR W4 3.
25 KNRSEEMRER

B“2.2. 47 00N 28 AV TR, 442,37 0 R i 2 2
LR, DAZS PR 7 A e Doy P 3 A5 s i 26 % 17 1Y)
FFIN R BT i vk BE AR SR PR, A2 9 8B ™ A iy
{BLA) 1O A5 A7 T i 2 % 07 P 75 000 5 28 ok W A o o o
FR. 450, Pb.As Cu.Cd Hg AN R 7351 4 0.041 1,
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0.013 2,0.057 3.0.009 0,0.005 4 ng/mL, *& & PR 53 % Ky
0.1370.0.044 0.0.191 0,0.030 0.,0.018 0 ng/mL .

®3 PhESMFUNTEMNEIAARELMEEE
Tab 3 Regression equations and linear ranges of 5 ele-

ments to be determined as Pb

el BN r APENR, ng/mL

Pb 1=25958.7X+38 486.0 0.999 8 1~20

As 1=201.6X+163.0 0.999 4 0.5~10

Cu Y=3577.2X+1 9315 0.999 6 5~100

Cd =3 201.0X+35.0 1.000 0 0.5~10

Hg 1=6933.6X+877.8 0.997 4 0.2~4
2.6 FEEZEILE

BLU2.2.17 50 MR A BRI (P As .Cu .Cd 9 it

Rk 5.2.5.25.2.5 ng/mL) \Hg BA— L E brif

ARV TR (BT VR BE N 1 ng/mL) , $22.37 300 R J5 1l 5 6
Y, iE M N fE . 255, Pb. As. Cu, Cd. Hg M 1 {E 1)
RSD 73514 2.6% .3.2% .2.0% .4.0% 4.8% (n=6) , %
W ARG 5 P R AT
2.7 BEEMIKE

% R BRUR] — A% ff (JiE*5- D05B190803) 0.5 g, 41 6
0y, #2.2.37 0T 5 il 48 HE I, T 2.3 TR
T3 T SR M (B4 AR E bR o it 2k 115
FEG P 5 FPoC R M i, 4559, Pb As . Cu.Cd Hg & &
) RSD 43 31°H 3.1% 4.1% .2.3% .5.9% .4.9% (n=6),
TR EE R
2.8 mEMILK

i %5 FR B [H] — #F 5 (diE 5 D05B190803) 0.5 g, 4%
“2.2.37 50 T kil g B A, A S T E IR R ICE 0.
2.4.6.24.28 hif 44 “2.3" 50T J5 3400 5% , 1 53% M {8
454L ,Pb.As.Cu.Cd.Hg M i {5 % RSD 435I 4 0.3% .
1.8% .4.3% .0.8% .6.5% (n=6) , ZEHA{iEi 5 Pb . As
Cu.Cd T F i E 28 h A P KL, i He A9 e e
PR, SRR S AT A 3 37 ARSI
2.9 INEFE R

i 2R O AT i AR (k5 D05B190803) ,
93290.5 g, H 94y, AR e oo VR B TR A bR o
AR VAT Hg H— O R bR S I TR (R “2.2.17 300 1 4%,
Pb Ji 12 V¢ 18 43 5124 120,150, 180 ng/mL, As.Cd . Hg J&
TR EER 4> R 1.1.25..1.5 ng/mL, Cu JF ¥ B2 43 51 Ky
16.20.24 ng/mL) , #“2.2.3" 3 F J5 1 &t ib A T
PR 2,37 R D5 W, 3 i e R A 3 F S [l
AR ILE A,
2.10 HmEENE

63 Htt/N ) L2 My B BRI, #4¢2.2. 37 10 I 5 ikl
UL, P 2,37 00 vEIE , 1 s L A 5
Fie B AE IE AR I 2k SR b S R T R i & 4t
AR ST IR 3R, A5 SR L35,
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F4 PoESMAFNTRAMEEYRIXIEER(n=9)

Tab 4 Results of recovery tests of 5 elements to be de-

termined as Pb(n=9)

TR CHifng  MASE g W g MIRERINCE, % FEMBRICE % RSD,%

Pb 145.85 120.00 246.21 83.03 89.44 587
146.05 120.00 24350 8121
147.86 120.00 24801 83.46
14748 150.00 282.32 89.89
146.93 150.00 285.03 92.07
147.62 150.00 289.49 94.58
14722 180.00 313.10 92.16
146.81 180.00 314.45 93.13
146.20 180.00 316.83 94.79
As 378 320 6.98 100.00 99.56 543
378 320 6.92 98.12
383 320 60.93 96.88
382 4.00 7.60 9450
3.80 4.00 7.86 101.50
382 4.00 744 90.50
381 480 8.67 101.25
380 4.80 9.02 108.75
379 4.80 8.81 104.58
Cu 3641 32.00 68.93 101.62 9.12 462
36.46 32.00 09.80 104.19
3691 32.00 06.71 93.12
36.81 40.00 7523 96.05
36.68 40.00 76.00 9830
36.85 40.00 7495 95.25
36.75 48.00 80.70 91.56
36.65 48.00 8129 93.00
36.49 48.00 80.63 91.96
Cd 0.78 0.64 144 103.12 105.82 280
0.78 0.64 143 101.56
0.79 0.64 149 109.38
0.79 0.80 1.65 107.5
0.78 0.80 1.60 102.5
0.79 0.80 1.65 107.5
0.78 0.96 182 108.33
0.78 0.96 182 108.33
0.78 0.96 178 104.17
Hg 0.96 0.80 1.65 86.25 90.23 359
0.96 0.80 1.69 9125
0.97 0.80 172 93.75
0.97 1.00 1.86 89.00
0.96 1.00 1.89 93.00
097 1.00 1.85 88.00
0.97 120 204 89.17
0.96 120 210 95.00
0.96 120 200 86.67
3 g

3.1 fFNTERMEE

%% (1ICH Q3D JL R 4= Wit T RN e & /28,
Pb.Cd . As Hg oy 1 A% 5T, 76 24 it Ak 7 P AR FH i R i £k
FHU 52020 45 it H 245 340 (U3 ) 38 I <9302 Hr 25 4 3
R R IR e S R AR L AR A E TR &
% Pb Hg Cd.Cu., As 55", /N L2 M 8 A SORURE A
PR 2 LA R WA i R K A 7 T A AN

HEZED; 202145 32 5 181

%5

INL R EABGEAL A P & 5 MFN TR AINE

%R (n=3,mg/kg)

Tab 5 Results of content determination of 5 elements

to be determined in Pediatric paracetamol

artificial cow-bezoar and chlorphenamine ma-

leate granules(n=3, mg/kg)

I'%

Pb As Cu Cd Hg B
Ml 03178 < 0.0586 < 0.005 4 03818
M2 04482 < 0.0498 00788 0.004 6 05814
M3 0.3001 0.0038 0.067 6 < 0.003 6 03811
M4 0.2908 N/A 0.046 6 < 0.0032 0.340 6
M5 0.584 5 N/A 00746 < 0.0037 0.662 8
M6 02911 0.0075 00727 0.0016 0.0019 03748
M7 0.3114 N/A 0.0347 < 0.0029 0.3490
M8 0.3000 0.0077 0.0341 < 0.0027 03445
M9 0.7743 0.0025 0.049 1 < 0.004 4 08303
MI0 03163 < 0.0463 < 0.0030 0.3656
Mil 0.608 2 N/A 0.0540 < 0.0031 0.665 3
MI12 04712 N/A 0.0462 0.001'5 0.0030 05219
MI3 0.296 1 < 02126 < 0.0028 05115
Ml4 0.6286 N/A 0.0442 < 0.0024 06752
MI5 0.3624 0.0025 0.0342 < 0.0032 04023
Ml6 0.8209 < 0.0514 < 0.0027 08750
Ml17 0.3892 0.0474 0.0863 0.0015 0.0034 05278
MI8 04583 N/A 0.0437 < 0.003 5 0.505 5
MI19 0.3856 N/A 0.053 5 < 0.003 6 04427
M20 0.3454 0.0059 15490 0.0031 0.0029 1.9063
M2l 15276 0.009 5 0.066 8 0.0022 0.0033 16094
M22 0.6872 < 0.0544 < 0.0037 0.7453
M23 0.3455 0.0092 0.061 6 0.0020 0.0030 04213
M24 0.3169 0.006 6 0.0917 0.0019 0.0024 04195
M25 0.3386 0.0052 0.0930 0.0016 0.0028 04412
M26 0.3289 0.0090 0.0472 < 0.002 6 03877
M27 (.3482 0.005 8 0.0521 < 0.002 6 04087
M28 0.384 6 0.0127 00776 0.0025 0.0027 04801
M29 0.3250 0.0087 0.0617 0.0015 0.0029 03998
M30 04104 0.0114 0.296 1 0.0020 0.0028 07227
M3l 13364 0.0027 0.0532 < 0.003 8 1391
M32 04759 0.005 4 0.046 6 < 0.0041 05320
M33 03124 0.006 5 0.1273 0.0016 0.0027 04505
M34 0.3909 0.0029 0.0471 0.0019 0.0024 04452
M35 0.346 4 0.006 6 0.0569 0.002 6 0.0029 04154
M36 0.3500 0.005 4 0.0529 < 0.0054 04137
M37 0.3363 N/A 0.0643 < 0.003 6 04042
M38 0.3278 0.005 8 0.0619 < 0.003 4 03989
M39 0.416 6 0.009 5 0.1022 0.0018 0.0037 05338
M40 0.1910 0.0037 0.105 5 0.0016 0.0028 0.304 6
Md] 0.2958 0.0069 0.068 0 0.0016 0.0030 03753
M42 0.288 5 0.0067 0.1456 0.0018 0.003 5 04461
M43 0.2748 0.0101 0.0880 < 0.0028 03757
Md4 0.2803 0.0121 0.0916 < 0.0025 0.386 5
M45 0.2818 0.0102 0.1369 < 0.0025 04314
Md6 0.8029 0.0226 0.0942 0.0021 0.0022 09240
M47 0.2997 0.0155 01755 < 0.0023 04930
M43 02755 0.0063 00724 < 0.0025 03567
M49 0.2871 0.011'5 0.0629 < 0.0024 0.3639

than the limit of quantitation

TE: N/AFORET AN R ; <SR T7E HEFR

Note: N/A means lower than the detection limit; <<means lower
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gR5
Continued tab 5
% Pb As Cu cd Hg BER
M5O 02871 0.006 6 00830 0.0020 00024 03811
ML 02884 00114 01813 < 00026 04837
M2 02801 00097 01075 < 00027 04000
M3 02810 00102 00383 < 00023 03518
Ms4 02852 0.0085 00761 < 00028 03726
MSS 02833 00129 0036 6 < 00023 03551
MS6 02944 00102 0.061 6 < 00024 03686
MS7T 02823 00139 00738 0.001 6 00024 03740
M8 027125 00104 00903 0.0015 00023 03770
M9 02855 0.0097 0.1475 < 00020 04447
M0 02838 0.006 4 00380 0.0015 00026 03323
M6l 03180 0.0043 00671 0.0017 00024 03935
M62 02818 0.0099 00524 < 00029 03470
M6 02951 00078 0.1049 00017 00023 04118

(], 75 A 7 el A {46 AR T o R LA i 1) 245
il AR EN ARSI AR SR A EILR. K
I, A 5EEFE Pb  As .Cu .Cd . Hg AR IIICE

3.2 AR ERIERE

VANV =N 7 v U va s il i Bt I 2 e el BT 7 N
BRI A | SO i T e TE & IR N ST PN
it , SR I FFIEA T IR0 P M , b2 P A8 BT 1k e, I AT
G AR S AR IR &, BEGRIE T 3250 A B (48 4
AR S TR RIS S A I AR RCR
33 AEHRSN

63 HLAE &G 1, Pb. As, Cu, Cd. Hg A & 5 4 5l
0.191 0~1.527 6.0.002 5~0.047 4.0.034 1~1.549 0.
0.001 5~0.078 8,0.001 9~0.005 4 mg/kg, i &% & A
0.304 6~1.906 3 mg/kg, HH A A4l 8] As . Cd /22 5
R U IS [l il 2 77 9 /N Lz 1y B S S R R Dt
BT 2NN, S ES B A FE RN BAE
BRI 5 o K2 TR ) Kl ) 28 BR g A 7l b (WM
T2-2004 ) ) 1l 1) 85 43 Jag 11 B 1 225K Oy Pb<<5.0 mg/kg.
As<2.0 mg/kg. Cu<20.0 mg/kg, Cd<<0.3 mg/kg, Hg<s
0.2 mg/kg, M5 <20.0 mg/kg", S8 FiRbRiE, AR
R (%) 63 HEFE i, Pb L As .Cd . Cu Hg 7 2 I G 5
fRT I BR R, SR LR B e e A .

A 5 R FH 0 I A A A7 R AR B R
ICP-MS 2 [] B 2 /0N J L 24 1 0 S ks v o 43 i Pb
Cd.Cu. Hg ST HILER AsSF 5RO i, A B T48
B VEMR 2 e e DAL T2 KU, Rl LB &
TR BT ] R SR E G R Iy ki 4
%,

- 2222 - China Phamacy 2021 Vol. 32 No. 18

S 30k

[1]

[11]

[12]

[13]

[14]

[18]

[ K 245 075 51 25 [E R 245 Wb AL 245 i b e BT
[ R 55 3AHS]. AL 5L - fh2 Tolk Rt , 2002.53.
A, )L 2T 5 R R s Il B R IND. A [ 2 241
2021-03-22(004).
R mA, R, %L 257 S VTR i 5 E
JE[I. bR 2220 5T 2%, 2016, 43(04) : 608-614.
XG2S AL AR RN 2525 v 1) T 4 A
TR A4 Hri i, 2013,22(4) 1 103-105.
T EAR, HOT R, WO, 2. ICP-MS 341 2 R 5 e 7%
PR R R R ER B R 0] P E 25T, 2019, 36
(6):430-434.
JATE , AR A0 B S I G S W G B e X LB A 2 R
BRI 8E S HY K24, 2018, 35(1) : 73-77.
AR, AR 2w A A o A R A 5 % B
HURIA R I]. L PE R 25425, 2000, 29(6) : 478-480.
24l 25 LEL T T, 265 U4 s on 26k AR A FH &
f& E A E BRI, 2020,39(12) :931-944.
TRUEHE , ok B RS Yt AR AE 5 W] M6 TR,
2013,25(42) : 282-283.
TIRT5 , FARIR IRX AN 28 (04 B e A6 8 [ 7] sl
JCE SAERERFST, 2005,22(2) : 67-69.
VIR, 25 Rk SRR A A 5 19 52 1) B I B VR (0], I A s
2 A0, 2005,32(5) 1 278-281.
FEAE G SRR EL, XA HE , % ICP-MS 0 L #E 25 h
4 FPEE 5 R IR [1]. 0 25 W34, 2018, 35(04) - 271-
273.
WAL, WK, TR, 2. ICP-MS B ARAE 25940 Hr b iy
AT H E 2 B, 2006, 17(8) : 624-626.
SRLLRR , SRR, XA, 45, ICP-MS B0 5 15 P T 3648
A 10 E F R 25 357 13 R e B R [I]. 2y,
2015,46(17):2568-2572.
ICH. Guideline for elemental impurities Q3D[EB/OL].
(2014-12-16) [2021-06-28]. https://database.ich.org/sites/
default/files/Q3D-R1IEWG_Document Step4 Guideline
2019 0322.pdf.
[ R 2507 1 25 e N IR 24 00 . PURR[S]. 2020 4F
M AL - E B 258 ., 2020 :520-522.
i sk, ik R, L, A5 R T AR A PR e s 0 e
RS B 0] E 2 A4, 2012,47(11) «
919-922.
T 55 0. 24 A 0 B il 70) S0 48 57 4 (A7 ol B oA - WMWY
T2-2004[S].At 5T : R AE H ik, 2005 1-3.

(Wi H 199:2021-04-22 & [81 H 4. 2021-06-28)

(S Bk %)

FEZEE 2021 S5 0 198



