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3 A HE @ K A A 88.03%, 96. 64%), 83. 75%, 91. 51%, 95. 63%, 94. 49% , RSD % %] 4 6.99%, 5. 41%, 3. 68%, 2. 10%, 1. 87%,
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Content Determination of Six Heavy Metals in Yishen Zhuanggu Pills by ICP - MS
LIU Hui,WANG Jian,ZHANG Lu,YIN Meng,LI Qi

(Yangzhou Center for Food and Drug Control,Yangzhou, Jiangsu,China 225000)

Abstract: Objective

determination of six heavy metals in Yishen Zhuanggu Pills. Methods

To establish an inductively coupled plasma — mass spectrometry (ICP — MS) method for the content
The radio frequency (RF) power was 1 550 W,the flow

rates of cooling gas and auxiliary gas were 14.0 L/ min and 0.8 L/ min respectively, the sampling cone and interception cone
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were nickel cone,the repetition times were three times,the sampling mode was KED mode,the peristaltic pump speed was 40 r/min,
and internal standard elements were added to correct the response signal fluctuation. Results The mass concentrations of lead
(Pb) , arsenic (As) , mercury (Hg) , cadmium (Cd),copper (Cu) and chromium (Cr) showed a good linear relationship with the
instrument signal intensity of each element to be tested / internal standard element in the range of 0 — 20 ng/mL,0 — 20 ng/mL,
0 - 2 ng/mL,0 - 10 ng/ mL,0 - 500 ng/ mL,0 — 100 ng/ mL (r > 0.995) , respectively. The limits of detection (LOD) were
0.029,0. 005,0.016,0.001,0. 022 and 0.022 ng / mL,respectively. The RSDs of precision and repeatability tests of most elements
were less than 2.0%. The average recoveries of Pb, As,Hg,Cd,Cu and Cr were 88.03%,96.64%,83.75%,91.51%,95. 63% and
94.49% with RSDs of 6.99%, 5.41%,3.68%,2.70%, 1.87% and 3.31% (n = 6) , respectively. Conclusion The method is

sensitive and accurate,it can be used for the determination of heavy metal elements Pb,As,Hg,Cd,Cu and Cr in Yishen Zhuanggu

Pills,and it is helpful to evaluate the safety of the products in all production links.

Key words:ICP — MS; Yishen Zhuanggu Pills;heavy metal elements;content determination
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FES TR -5 h 2 4 IR A TR AR I H 2R
L #5 (Ph) i (As) LR (Hg) 8 (Cd) i (Cu) 2N
BA EEEBICER, 6 Wi (Cr) B E PR aE HLA 51—
RBUEY), AT P BRI SRR B A AT BE
5 A AR e A 0 RN U A O IR T 2l
AU FE 22k [ b 2 OB SO AR 72 T2 02020 4F il
o 2 i (U ) YA T R 254 1 Ph, As, Hg, Cd, Cu
B B D s, e o O R A A TR - T
T (ICP — MS) 160 3% 5 vk B R 808 i 4 T3 [
IR BRAG RS R A R S S i — 2
P15 25 BB UG R FH 24 0 2 ek AR rp ST T
W H6 Fh il 42 JB U R & H Y ICP — MS L, I T
LU AR LA BT A, A3 I A2 25 M R BGR ]
A ot 6 Mot R B E i, DU I AR R 7 T4
TR A PR B A DR R B AR i v B
BT
1 UFE5KH
1.1 {238

ICP — Q 7 i B A 45 25 11 BT 3 A (32 8 Thermo
Fisher Scientific 2% 7] ) 5 MV3000 %1 3 i3k 114 fire 1 ( B8 3l F)
Anton Parr A7) ) ; BHW — 09A RUE 13 75 fi A (b i 1o
AR A BR S 5D s KH5200DB 2 15 Bl SR s 68 7 i
Ve (B RBTE U A BR AR s Milli - Q A4l
JKHL(ZE E Millipore 22 ) ) ; AB204N % B, T~ 434 K- O
R+ 75y 2 —, FZE Mettler Toledo 2N H) ) o
1.2 X%

Y1~ Y33RE 5435 181119 - G, 181203 - G,
181218 — G) ; Y4 ~ Y6 Hr [l 44 (Ht+5 43 5 hy 181119 - F,
181203 — F, 181218 = F) , Y7 ~ Y9 i & (415 43 51 N
181119, 181203, 181218) , ¥ 5 v B = B A il . Cr,

88

Pb, Cd, As, Hg, Cu 244 (Ge) 4 (In) 5% (Bi) HLIC E b
HEVR W (4543 91 4 19B041, 19B027 - 5,19C021 - 1,
19A001 - 7,19C034 - 2, 19A021 - 8, 19A106, 198033,
198004 - 2), i B 2410 1 000 g / mL, 1 F [E 5
A 04 B AR BT I o s iR A D9 4t 7K
SR
2 HEEHER
2.1 REEH

SRR 1550 W3 iR EA 3 < 14. 0 L/ min; i Bl
AU 0. 8 L/ min RAFHEFIEIBURE B S REL 31K
AR KED R 1580 A543 : 40 v/ min ),

[[] {37 28 3% £F . ©SCu F1As LL7Ge i P #5 , 1Cd
[/J IISIn ﬁ‘j Ij;]ﬂ:i‘ ,202Hg ﬂ}u 208Pb L‘/L 209Bi ﬁ‘j Ij;]ﬂ:/]?o
2.2 A&

IURE R 0.3 o KB AR, 5% TR 5 mL SR TR
5], 100 CHURM L BUE A 3 h, SEAT 00 0 i TR
FEFP L 1) ARG 120 °C HLHV I, IR EARLT %75
IS WA 22 ~ 3 mL, R A R AR K E AR 2 50 mL, #5
A7, BN HER VAT L UL 5% RS FRAE 2 PR PRV .

1 MBERER

Tab.1 Microwave digestion procedure

TR HHR(W) Skt (min) AR E (min) - KB IR E
1 800 5 10 1%
2 1300 10 30 1%
3 0 15 3%

E P EEFE0.3 bar/s; R E EFR200 °C; & H _EFE35 bar,
Note:The pressure rise rate is 0.3 bar/s. The upper temperature

limit is 200 “C. The upper pressure limit is 35 bar.

2.3 HEEER

Mk R F S K% = L Cr, Pb, Cd, As, Hg, Cu
TCR RIS WSS 1 mL, FH 5% i 2 5 B¢ 1 01 1 ¥R B Ph
50,1,5,10,20 ng/mL,Cdj{l0,0. 5,2.5,5,10 ng/ mL,
Asﬂﬂo,l,5,10,20ng/mL,ng'€l0,0.2,0.5,1,2 ng/mL,
Cu 0,50, 100, 200, 500 ng/ mL, Cr 4 0, 5, 25, 50,



< AT ST AST -

Inspection and Test

&%

China Pharmaceuticals

20224 1 H 20 H 45 31 4855 2 1)
Vol. 31, No. 2, January 20,2022

F3 MERNKRELER(n=6)

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

100 ng / mL A RGBT E TAERE 4 AE B i BT R N
B AR HEVEE W, il 4 18050 5 R O 100 ng / mL TR & N

PR o 2. 1300 F iR IR A5 A HE AR 22 |, 10 SRR A5 ix RitE HReE WAE MRE =ik X RSD
SR LRI IE 3TV (X, ng / mL) A REAS R A0 )y ) (o) B %) %)
SEH SRR B SR () kR DI IR e LD
1 15 T 2 o P 2. 0.1394  128.387 100  212.95 84.56
%2 BREEAFREEEENRIR 01940 D623 100230 BB
Tab.2 The linear range of regression equation and LOD of 0.1445 133085 100 213.85 80.76
each element 0.1325 122,033 100  216.95 94.92
‘ ‘ AERE B 0.1350 124.335 100  216.15 91.82
rE =25 % r Cd 0.1405 27819 S0 7415 92.66
(ng/mL)  (ng/mL)
Ph ¥, =144535.2657X, +5160.3863 1.0000  0~20 0.029 0.194  27.600 50 7240 89.60
Cd  Y,=8029.9084X,+11.5247 1.0000  0~10 0. 001 01440 28.512 30 7360 %018 91.51 2.70
As ¥, =1352.4029K, +31.8257 1.0000  0~20 0. 005 0.1445 2861150 7310 88.98
Hg 1,=20105.5762Y,+146.1830  0.9958  0~2 0.016 0.1325 26235 50 7360 9473
Cu Y,=14627.0416Y,+399.5385  0.9995  0~500  0.022 0.1350 26730 50 73.20 92.94
Cr Y,=12065.0603X,+439.7079  1.0000  0~100  0.022 Ao 0M0S - 109.731 100 208.40 - 98.67
- — 0.1394  108.871 100  201.95  93.08
RO B 2556 < B 2. 2 900 2 R B VS L 4% 0.1440 112,464 100  205.20 92.74
2. 10U PRI A E S AR E 11K, e A A S 5 0k 0145 s 100 0e1s oz ot 34
TRV L R R O A5 R WL AR 2, 0.1350 105435 100  205.40  99.96
H % B2 5 : U Pb, Cd, As, Hg, Cu, Cr BT 5 ¥ FE Hy 01405 1265 15 13.90 8423
29 5,2.5,5,0.5,100,25 ng / mL B4R #E TA/EWGE 0.1394  1.255 15 1330 80.30
i, M SLRIE R E 6 IR, 10 AR T R B L 45 R L0 126 15 Ml 8B o
Pb, Cd, As, He, Cu, Cr {0 % {% 2 3 JF () RSD 4> % % 0.1445 1301 15 1405 85.00
1.27%,1.72%,0. 86%, 6. 80%, 1. 38%, 1. 45%(n = 6) , 01325 LI 15 1420 8672
e (R R LU 0.1350 1215 15 13.35  80.90
PR BORE R, YT I 181119) KA i it Cu  0.1405 931796 2500 3362.50 97.23
WERIE 45 6 1) 1 2. 200 F 7 i ) e ki 5 v 0 g ng zi‘s‘ Z(O); jjgg ijzj 2(5’ zj zj
2 1@?&3@%&#&#‘{%%,?%&%& i L A 01445 o3 2500 330800 9399 o Y
Pb, Cd, As, Hg, Cu, Cr 4R fi5 5 58 F2 9 RSD 53 3] 0.1325  878.740 2500 3322.45 9175
1.16%,1.22%,1. 44%,12. 04%,1. 18%,0. 80%(n=6) , 0.1350  895.320 2500 33000 96.23
R EE R Gt 0.1405 1717.051 2000 3654.85  96.89
JInAE DA 56 < BRORE 5 Y7 (AL o 181119) By K 0.1394 1703.607 2000 3561.90 92.91
617 KB FRE 45 0. 15 g, 3 RS % I A Cr, Pb, Cd, As, 0.1440 1759.824 2000 361425 92.72
R, ‘ 94.49 3.31
Hg, Cu ¥ & 4 4,0.2,0.1,0.2,0.03,5 mg/ LAYIR 0.1445 1765935 2000 3643.65 93.89
AVRWE0. 5 mL, 32 2. 2300 F 7 B 45 f it L i L T 0.1325 1619.283 2000 3446.15 91.34
2. 13RI 45 A AR I 2 L I SRAN AR A R, I3t 0.1350 1649.835 2000 3633.65 99.19
SEIARE I3 A5 2R W3 3. 3 itig

2.4 BETESETESENE

HURE Al Y1 ~ YO RS AR B ACRE A 0.3 g, TR
5 0.5 mL, 45 24 He 2. 2350 F I ikl sk it v, 7
1 2. 13 R0 A F IR L i TS 1 5 S, R
FH AR S T FROBE 1 22 V5 i o 46 T 3¢ 4 kL 2
WEAFES,

2020 4F jr [ 25 30 ) v R ISR 75 B AL,
AHFFE L [ 25 81) /b Ph, Cd, As, Hg, Cu (175 51l 2
T AR ST ICP - MS B, RN T Sy 3R BB 1 Cr
BN o T B0 Hh 25 58 T R vk B B B T s L B
PRI AF 70, Fh T 0 T i 1 A B A 4, Ww
VEHE 5 [R50 25 45 T I A7) T i I B A KA S
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x4 ERY1I-Y3IFERESRTERENELE R (mg/L)
Tab.4 Results of content determination of heavy metal elements
in the samples Y1 -Y3 (mg/L)

55 Pb Cd As Hg Cu Cr
Y1 0.076  0.009 0.044 - 0.318 0.093
0.089 0.009 0.041 - 0.311 0.083
Y2 0.039 0.008 0.041 - 0.232 0.035
0.032 0.008 0.041 - 0.302 0.072
Y3 0.018 0.009 0.040 - 0.218 0.009
0.016 0.009 0.040 - 0.214 0.004

EREMANEEH.16~1.18 g/ mL, — A K& F]
Note: The relative density of the extract is 1.16 — 1.18 g/ mL.
— indicates that no heavy metal element is detected.
K5 HEY4-YIHEEEELRSENESR (ng/kg)
Tab.5 Results of content determination of heavy metal elements

in the samples Y4 - Y9 (mg/kg)

55 Ph Cd As Hg Cu Cr
Y4 0.996 0.186 0.765 0.009 7.154 13.96
0. 809 0.172  0.676  0.004  6.580 12.41
YS 0.677 0.158 0.781  0.003 6.499  4.982
0.702 0.178 0.773  0.005 6.388  7.069
Y6 27.16 0.144 0.759 0.006 7.235  2.135
455.70 0.254 0.828 0.009 7.178  2.263
Y7 0.903 0.194 0.761  0.013  6.510 12.05
0.936 0.200 0.791  0.008 6.754 12.26
Y8 0.922 0.188 0.687  0.009 6.793 12.46
0. 884 0.18 0.699 0.014 6.745 12.78
Y9 0.927 0.197 0.770  0.009  6.659 12.50
0. 905 0.196  0.758 0.012 6.677 12.43

B, AL, 293 T RE GE W IR

FE it & B E S5 2R R A Y6 th Y Ph & & R ik
455.70 mg / kg, LI Hh (A1 fr) 20 4 Ja 5 e MR8 i 5 A
A Y7 ~ Y9 H K KT 12 mg / kg B9 Cr, o ] 44 AT
FALIRH Cr, F R AT 58 0 R 25 M 4 Cor 5 G 5 h AR
PR o — R B N B BR BT, D B
i YR AT RE S I A AR TR B S

Z IR 2y - 2 b 4 )8 BR 5 ) 1SO [F BRbrifE
Xf 24 b 4 JE e FR B BR(E L E L Pb < 10. 0 mg / kg,
As<4.0mg/kg,Hg<3.0mg/kg,Cd<2.0mg/kg ',

WX R 2 G JE TR R E I P < 5. 0 mg / kg,

Cd<1.0mg/kg,Hg<0. Img / kg, F E AT TV FRHERL

FE,Cu<20.0mg/kg,As <2.0mg/kg,Cd <0.3 mg/kg,

Hg < 0.2 mg/kg,Pb<5.0mg / kg AHFGEHRE S Y

Pb,Cd,As Hg, Cu TG & & S 4R Hbr
25 LT ad A Y b g ST T[] B £ AL

1 Pb, As,Hg, Cd, Cu, Cr JTR & S A ICP - MS %, %5

2 R HER TESR T 2508 BT B ARET , W 3G 0 Cr 55

Tz & HEE W 2R FHOU R S R AT B

THETH 24 i A 7 T B RS R R 25 0 22
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