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WE:HW 23 BMA LT RG ARPODIURRLRZIL T TE kA FAE4(Ph) 45 (Cd) 47 (Cu) K (Hg) b (As) 48 09 & A4S &
E BT - FE(ICP -MS) ik ik HHZA L F &I, 5Ph A2 22Hg vA 2 4 (*UBi) 4 M A74,"“Cd A ' 48 ("In) ¥ M 4740 ,Cu
A B (YSe) VR AR S As VA 4 (PGe) R M AR AT IE SR EA T H P, MUK EH#4) Pb,Cd,Cu, Hg, As TiEEH E
AELELOHRERETEA AL NBAZFEEEL R B, r 5 A4 0.999 3,0.999 0,0.999 9,0.999 9,0.999 1 (n=3) ;A vl &
F2 90.75% ~98.29% 2 1], RSD 3/ F 3.0% (n=6) ;45 H A8 5 2015 (P E B2 (W) FAELLWRTIE EIL EF
R RBE S, MR T, TR T ANIUIR R BHP S A TIERA ELEHAENE,

KB DU BHGA ERFG B EABEF B TR - ik AL ik TERAFLL ;45 240N
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Simultaneous Determination of Soluble Harmful Elements in Xiaoer Jingfeng Qili Powder by

ICP -MS with Bionic Extraction Method
ZHANG Jing, ZU Quanhua, LI Zhijing, SUI Luying
( Dezhou Hospital of Traditional Chinese Medicine, Dezhou, Shandong , China  253013)
Abstract: Objective To establish an inductively coupled plasma — mass spectrometry (ICP — MS) method for the biomimetic extraction of
soluble harmful elements of lead(Pb), copper(Cu), mercury(Hg) and arsenic(As) from Xiaoer Jingfeng Qili Powder by simulated artifi-
cial gastric juice. Methods The sample was extracted by bionic extraction method with artificial gastric juice,’”Pb and ***Hg were cor-
rected with >Bi as the internal standard substance,'"*Cd was corrected with '""In as the internal standard substance,®Cu was corrected

The soluble

harmful elements(Pb, Cd, Cu, Hg, As) of Xiaoer Jingfeng Qili Powder in artificial gastric juice showed good linear relationship between

with ¥’Sc as the internal standard substance,and As was corrected with 7Ge as the internal standard substance. Results

their respective concentrations and the instrument signal values(r=0.999 3,0.999 0,0.999 9,0.999 9,0.999 1, n=3),their average
recoveries were in the range of 90.75% —98.29% with RSD < 3.0% (n=6).The content of soluble harmful elements in the samples did
not exceed the limit standard of harmful elements in the Chinese Pharm(wopoeia(ZOlS Edition, Volume IV). Conclusion The method is sensitive,
rapid and stable,which can be used for the content determination of five soluble harmful elements in Xiaoer Jingfeng Qili Powder.

Key words: Xiaoer Jingfeng Qili Powder;bionic extraction;ICP — MS;artificial gastric juice;soluble harmful elements;content;safety evaluation
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30, AH AR FRAfE 2 1505 A X A 35 1) SR AR Rt
b KA R S AR /N Bl JiORT i 45 BE | [R) s Xp A AR 454
i Sh AR 2 R G A B R G R R i
N FEHFILE, NLMEE R KT 564, 2R
HR o HUHT, AT ¥ SR AR R £k 32 B ply T AR D A B 1
ANE 00 1 BT B, TR B B A At 4 o /N LA X T
BCRAT AR Hh ) AR R 2 24 A8 B g R
il , A R AT R B AR A R 1 I R R
FIRWOGIRE I 52O, BB & 45 5 11K - Bk
1% (ICP - MS) I5 45 AR 58 vh 27 Sk [ 13 - 161 Fn
] 24l ) 17 Sy T TR AR A2 N LA X R S T
WPEA FEICR G a5 A BRI ICP - MS 125, ] Ry il
R4 25 SR BE KA  IRARE T

1 MBE5RH

1.1 (U8

Thermo ICAP — Q series %Y F Sk & 55 B 17K ik
IC(EEFEB AT A P IR F i d SR
i, BIBUHE , TOPEX 4= fig B fb 2% T 4F 3 ; SHA - B &I {H
K B4R 5 A O & 32 R AR B 58 T ) 5 XE204T
T HL 43 A7 KT (Mg R A3 A BRSO o+
52—,

1.2 X%

K (Hg) BT E bR Y T [#E55  GBW(E) 081593,
Ji B 1000 pg/mL], fifi (As) 570 R br i) ot (it
5} GBWO08611 — 15105, 5t £ ¥ £ 24 1 000 peg/mL),
5 (Ph) BAOC R bR MEY IR (L5 GBW(E)081577, Jii
WE N 1000 pg/mL, 57 (Cd) BRIT R bR AEY) 5t [ 5h
GBW(E) 081581, Jfi - £ A 1 000 pg/mlL, i (Cu) H.
TCEPREY [ HS Jy GBW (E)081579, 5t & ¥k & hy
1000 pg/mL], 4 (Au) BLIC R AR (L5 GNM -
SAU - 002 - 2013, i ¥ 4 100 weg/mL) , N FRE R
B (Bi, 4tk 5 A GSB 04 — 1719 - 2004) . 5 (Ge, #t 5 K
GSB 04 — 1728 —2004) .47 (Sc, L5 GSB 04 — 1760 —
2004) 4l (In, 154 GSB 04 — 1731 - 2004) , Jii & ik i
120 1000 pg/mL, B0 B B 58 11 5 R A 58 B s STD
PHIBRCR IS FHF 5 3h e Rl ; ' R il (i [ 2
fe2E R A BRAFDD s /K AR 2lK , B Mili - Q B 4liK
HLOEBHZ =18. 2 MQ * cm, 5 [H Millipore 23 ) ) il 15 ;
TR h v Al R 5 /N LB R B (2 g s 24 4 2 1 1y
HIRA T, #S43514 20171106,20181101,20181202,
TS AR 0.2 ¢) o
2 HERE4ER
2.1 ICP-MS &%

SR STD A5 FH I35 V80 ] S 45 00 S 50,
TCER FRE VEALY R OB A B T R A R A s 2
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FEBLR (AR EZ TAES LR 1) oI5 i B [R] 437
ZH PAs 1 2%Hg, I LL 2Ge F1 2Bi 4E K AR T 34T
REIE RIS 51K 25 IR RS bR TR PR A TR L
BLINE , A SE 3 o0 B 51 AR, R H R , 2l
PRUERNZR T R

F£1 ICP-MS FET{ESH
Tab.1 Working parameter of ICP - MS

& Ak E 3o U
PHIEA <6.0E-07 mhar || & Fhhik 1550 W
FAFBE 2.70C MR 40 1/ min
hAA Rk 14.00 L/min WA RE 0.8 L/min
FHEE 5.00 mm FERE 0.992 8 L/min
KKK E -1.43 KiEAAEE -1.06

2.2 AREE

3 G % W 3R 5 Fh T ER (9 50 B AR HE VS WA
i, D AEK, 2 R B RCEE 1 mL 43515 Ph 5,10,
20,30,40 ng, Cd 0.2,0.5,1,2, 8 ng, Cu 50, 100, 200,
400,600 ng,As 1,2,4,8,16 ng,Hg 0.5,1.0,2.0,4.0,
8. 0 ng [ R INRA PRUEV I

I3 KGR ARG R 200 R bR A IR (5T o
WP 1000 pg/mL) , FH B 4K 76 B B 1 mL 7% Bi,
Ge,Sc,In 4% 0. 1 wg/mL % B8 TR A

53K 5 B Au JC 258 HEVES W, FH B 27K A B
1 ml % AuJCE 1 pg BIIETRVERRGET .

B2 16. 4 mL, /K 800 mL 5 B & [/ 10 g,
FEAT, KRB 1 000 mL, BIAS AT H w7,

BURE S (J1E5- K 20171106)0. 2 ¢ NGB FRE , B H %
HOR R R 2 AN T H W 50 mL, T 37 CIHRIRE
PHRYEY 4 b, B 150 r/min, BUE 5500 (4 000 r/min)
10 min, W HCE VR, BPAS A3 ot V85 0 o [ B, BBOAH [R) 4
TR N E WA 2 TR
2.3 FHEEEE

LMERRFEE I 2.2 WU 5 FocR BRIV SR
WEV W, ¥ 2. 1 TR A TAE S HERE 3 A 2, AR
PR IE AR R T M 0.1 pg/mL B NFRIE R, [7]
e A3 8 1 R FEAR UK R A B3R 5 R R
1R INE G PRAER R, UL 3 M5 SR 3N
AR (V) RH N E R I a8 v B A A AR AR (X, ng/mL)
HEATERIE DA 45 5 L3k 2.

R B B 2. 2 R 5 Fioc R RINR SR
W, 3 L S FhOT R WA b R R RS Y R IR B AR ER
W, 2.1 WU NS ARSI e, R E A
W E 6 W, sk 5 5 45 8 Pb 19 RSD 4351 K
2.02% , 1.53% ,0.98% (n=6); Cd ) RSD 43 % A
3.17% ,2.28% ,1.02% (n=6); Cu & RSD 43 % K
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®2 SHMERMEAEAREAXRHMEMEEE (n=3)
Tab.2 The linear equation, correlation coefficient and linear ranges

of five soluble harmful elements(n =3)

A& v taxk &4 (r) &MWEE (ng/mL)
Pb ¥Y=0.0088X+0.0037 0.9993 0~40.0

Cd  Y=0.1221X+0.0225 0.9990 0~8.0

Cu  Y=0.1125X+0.0006 0.9999 0 ~600.0
Hg  Y=0.0062X+0.0003 0.9999 0~8.0

As ¥=0.008 7X +0. 0009 0.999 1 0~16.0

1.01% ,0.79% ,0.62% (n=6); Hg ) RSD 43 %] K
4.16% ,2.08% ,1.22% (n=6); As 1) RSD 43 %I N
2.97% ,2.01% ,1.58% (n=6) . RSD ¥J7E 5% LA, %
WZAL A G 2 B AT o

AP R —HE (LS50 201711060 K4 0. 2 ¢,
K BEPRE 1% 2.2 WUF I PATHl s il i i 6 1y,
Fie 2.1 TN AR 25 1 R0 2, B 0 A b R U
3K, R, 2 B E S FOCR B & &L 458 P,
Cd, Cu, He, As 152 & & 43 124 1.203 2,0.081 9,
5.063 8,0.102 1,0. 851 8 mg/kg, RSD 435K 1.67% ,
2.08% ,1.05% ,2.17% ,1.26% (n=6), £ ) kHEE
PER A

R PRI : Rl (HE 58 20171106) K5 0. 2 ¢,
R BFRAE 4% 2.2 WU 7 1 45 A i i, 4% 2. 1 0
TALER FAE 5T 0,1,2,4,8,16,24 h BFHFFEDNAE il
30 2 {8 . 45 5 Pb, Cd, Cu, Hg, As 8 RSD 43 % Hy
1.85% ,1.67% ,2.09% ,2.52% ,2.68% (n=17), %W
HE I 24 h WERE .

TIRE [ESCR G < R 2 I B3 5 R C R AR IR A
T, KR BE AR 1 mL 43517 Pb 100 ng.Cd 10 ng,
Cu 500 ng.Hg 10 ng.As 100 ng FIR AW, VB N TR IR
YEVR T S8 I U] —4tt (FiL 5 20171106) FE 4, 0.1 g,
WEME , AT 6 0y, B HIE = MBI , 700k 5% %
SRR AR HEVS WA 1 mL, 3% 2.2 TR J7 vk 4 it
A, ¥ 2. 1 TR ALER SRR A5 R LR 3,
2.4 HREENE

a5 3 BN [ 5 CHE 5 4 B A 20171106,

x4

n

®3 MERKRELER(n=6)

Tab.3 Results of the recovery tests(n =6)

tE szl Bab2hg) mAZhg WEE(g) wikE) T(%) RD(%)

Ph 0.1021 122.8467 100 216.01 93.16
0.1032 124.1702 100 215.56 91.39
0.1009 121.4029 100 216.37 94.97

92.87 1.9
0.1023 123.0874 100 215.75 92.66
0.1036 124.6515 100 214.98 90.33
0.1018 122.485 8 100 217.21 94.72
Cd0.1021 8.3620 10 17.82 94.58
0.1032 8.4521 10 17.33 88.78
0.1009 8.2037 10 17.26 89.96

90.75  2.34
0.1023 8.3784 10 17.52 91.42
0.103 6 8.4848 10 17.39 89.05
0.1018 8.3374 10 17.41 90.73
Cu 0.1021 517.0140 500 999.24 96.45
0.1032 522.5842 500 1008. 32 97.15
0.1009 510.9374 500 1015. 66 100. 94

98.29 LTI
0.1023 518.0267 500 1007.98 97.99
0.1036 524.6097 500 1012.35 97.55
0.1018 515.4948 500 1013.67 99. 64
Hg  0.1021 10.424 4 10 19.69 92. 66
0.1032 10.5367 10 19.72 91.83
0.1009 10.3019 10 19.55 92.48
0.1023 10.444 8 10 19.76 93.15

91.98  1.08
0.1036 10.5776 10 19.62 90.42
0.1018 10.3938 10 19.53 91.36
As 0.1021 86. 968 8 100 184.21 97.24
0.1032 87.905 8 100 183.22 95.31
0.1009 85.946 6 100 182.69 96. 74

9.9  1.17
0.1023 87.1391 100 183.16 96. 02
0.103 6 88.2465 100 182.33 94.08
0.1018 86.7132 100 183.06 96.35

20181101,20181202) iy, 4% 2. 2 Wi Jy i il £ A3 iy
VSR, e 2.1 TN XA A5 AR HEARE I E , SR P A o il 4k 0
Ay ARE B T T He A As B9 IR AR 20 05
(R F e Rl i TSR AR He F1 As 1 4
WA RILER 4,

3SHERPAAEREELRABNESR

Tab.4 Content determination of five soluble harmful elements in the three batches of samples

TEMERN A E (ug/g)

FARXMED ()

B BBEAARN EZ (pg)

20171106 20181101 20181202 20171106 20181101 20181202 20171106 20181101 20181202
Pb 1.2032 2.0154 1.980 5 0.2 0.2 0.2 0.2406 0.403 1 0.396 1
Cd 0.0819 1.2238 1.0853 0.2 0.2 0.2 0.016 4 0.244 8 0.2171
Cu 5.063 8 7.6925 7.286 4 0.2 0.2 0.2 1.012 8 1.5385 1.4573
Hg 0.102'1 0.1329 0.0957 0.2 0.2 0.2 0.0204 0.026 6 0.019 1
As 0.8518 1.0212 0.9886 0.2 0.2 0.2 0.170 4 0.204 2 0.1977
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3 iFig
3.1 HikmEl&AE

AN LB RS T ) AR A RN B KRR A2,
SRMDFE R 254 22 R FBLRAL (BREEHL) T VA S , AL
2xff Hg Al As JiF 25 ok, [ it R BEBR 25 T s ok R 5
A R S A 2 4 R, 3R 5 BUR D AR B P R Y
TR AW ST R TR G AL AT SR R A
ERTE AR R vk, SR O AR SRR, BDN T W AT
I, SR A ICP = MS 3k JEAT I A2 o [R] i) 25 4% T 4463
A FE U TR, 20 9T 2,4,8,12,16 h I #EREIN 5E 45 5
Bt 5 B (] A 35 R i R TR & AR
W PRI R ST 4 h 5, v He A1 As 19 & AR

A K o £ 7 BN ARSI P i 245 1 8], 26 % 1 3 i 9
SEIUREE] g 4 he

3.2 AIAMAELRNE

AN IUARER A B P 5 A AR FIRRE B, PR L
WA, PRI E Hg F1 As B8 i, 38 B2l 24 LR
EBRE (Hg<0. 2 mg/kg, As<2 mg/kg) . AL T A 1)
Hg I As #REA TN, Ha 1 5 H AT A O 54 Rk
F, HAWGH M f AN A S AN I W i) 25 4 A IS
R RSN T 8 WA T 523, I E 5 Fia] i A T
R, I e TRl B, Hg A B B 724X
AFERAEHERGE S b 2 m As (9N AE , PRI A 00 52 AR
I A — 5 Y Au T8 B ARETE RV 9 AR E ), LATH
FR Hg JCR MIICIZRON , /X As ST E I T4, £
TEI 5E 25 SR B MERR 1, D0 5 58 IS 2 58 0 vh sk,
b Hg TEAX AR ER B V5 5 o
3.3 ZEMITEM

RIS RYFEE EER A nIEMERER S A U H
SELS G RE IR, nT g M P Y AT 3 A5 S e AN
R, 0 E A SR A 32 2R T
As:05, 5 HAE ] 76 AR 77 28 O BRI, SRS ] i
PERA FICR , JUH R IR EL AN EL JEAT F M o AR AR v 2
A FHER YRR AR T N SO 25 A B R E R
T, 2 BRI B 70008 H ) S A s o ) TR 1)
FR A, Pb<5 mg/kg, Cd<0.3 mg/kg, Cu<20 mg/kg,
Hg<0.2 mg/kg, As <20 mg/kgo 45 H /N L AL HL
WS Bl H TR 1S R OREAR , R IR %2
e HE/NLESERET S, N T A
WS A3 L R D i BN IR 5 R D MR B
S e
3.4 ICP-MSHItE&A

ICP — MS 52 H Hi A A E IR fE e R 20 i e
A ] I E 2RI R, R U FIMERA PR B, AR
AT IR 5 WA, 23 BT RE R, AR R L 4 1 e
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