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NexION 350 H 8% A 45 85 K B3 4 (36
PE A 7)) s MARS6 B H AL (35 [ CEM A DD L it
FE R I #44 s XS205DU HL F 43 1 K - (METTLER
AN s Milli-Q # 4k & 4t (32 E Millipore A d))D

B(Cd) R (Hg) i (As) B (Pb) 8 (Cr) 5T
FEARER R E Y M 1 000 pg/mL, ¥k b E TR
2EWF ST B L S 40 5 GBW08612/17022, GBW
(E) 08611/15105, GBW08612/17022, GBW08619/
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(HZEA O 4)R LT MR 8 Wk o, it 5
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122 G 241, BORIE TR R 25 4: 77 K.,
1.2 A&
1.2.1 ICP-MS 44

AR 5 KRR E 5 VR T RO T A L Rk
Yy OB AT | SRR AN Gy PR AR R AT AR . LA R
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TR R AR, S EO & R
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B4 Bsf 8] A0 AR 4 B IR] 24058 50 mis B S OB 20 TR,
HERE 3K, HILESMSEILE 1,

x1 ERLEFWSH

Table 1 Analysis parameters of each element

(ERABIES J5t e K o Hr X MARICER
Element Mass Analysis Internal standard
to be tested number mode element
T .
Pb 208 ﬁég%ﬁ%ﬁ Bi
P AEEER "
Se 77 P A X Ge

Standard mode

1.2.2 MEEBRHFE

K% I 7 FOT R ER WS &L 5% (V-
VO Bl T2 5 35 B B #5381 As.Cd.Cr.Pb.Pd. Se ¥
4 0,1,2,4,8,16,20 ng/mL;Hg W&k 0.0,0. 1,
0.2,0.4,0.8,1.6,2.0 ng/mL,3t 7 4~ He BE 2 5y 7
ot R G Ar e 2 R 51,

K HBOR A AR 2 mL BT 50 mL & &
R T 526 (Vs V) IRl IR v VR R 28 2 2 L #5504
#| Sc.Ge. In Bi.,Th,Y.Li" ¥ & 400 ng/mL iR
G NPRE IR
1.2.3 HamErh &

KB FRIE ML 0.5 ¢ B TR MRS mA 6
mL HASIR . BT AR b 90°C In#k 40 min, ¥ & K
WAk, BFARHEIMA T mL KSR 1 mL i
AR R A T A B L e BT TR R R O A R - 10
min 73] 135°C,4£4% 5 min.1 500 W; 10 min I %
150°C ,1 500 W3 25 min F+ %] 190°C, f£ £ 30 min,
1500 W, #5858 #1541 014 M B T Im#upe -
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M2k 1. 2.3 W54 25 0 VRORIDRE A W, () B DL =
WAERTERAEL A 1. 2. 2 1 BIIE A N AR AW . #%
1. 2.1 95 ICP-MS Z&AF#k 47l , ARl 2 JT R 5 W
Fr (L Sc HHNFRIE Cr, L Ge HHFRIE As. Se,
PL In M FRINGE Cd Pd, LL Bi A AR E Hg Pb)
M) J7 L P B AFL Ry N AR A 45 o 0 7 28 5 kR JBE Sy A Al
T+ 22 b v HT 2 fR O O R R T R . 2k
PR S A B LR 2.

Table 2 Linear equation, linear range, correlation coefficient, detection limit and quantitation limit

Elj}m%nt %Efi%uation C*f?réei\fgn Liéfiﬂir?s’:al?ge Detcjf:jt?o:'ljﬁlimit Quanfi%aizii limit
coefficient (ng/mL) (pg/kg) (pg/kg)
As y=1.948X10 "2 —2.147x10"* 0.999 5 0—20 2 8
Cd y=7.883X10 *2x—5.775x10"° 0.999 6 0—20 2 6
Cr y=1.905X10 *x—1.352x10 " 0.999 8 0—20 5 16
Pb y=1.905X10 *x—1.352X10 " 0.999 8 020 3 11
Pd y=3.996X10 "z —1.049x 10" 0.999 9 0-—20 1 2
Se y=1.677X10 *2x—2.628x10"" 0.999 7 0—20 30 100
Hg y=5.741X10 *x—1.188X10 ° 0.999 8 0—2 1 5

2.2 MHREEEREE

HASCES I A ity 2 7 B2 A6 ) BR (DL, BV i 2%
11 R0 2 b v 25 1 A el 1oz B 1 AR 22 1 3 % a8
i PR U 2 11 YR A M 25 11 ASCEE T 1o 6 7 A D
2519 10 5, FRAR AR S5 Br BORE G RR BEAS B0 O
o R BR L R (R 2),
2.3 RBEERR

B 1. 2.2 95 By e A TR A5 Ae E VS W (Hg W
1.6 ng/mL, R IC KWK E N 16 ng/ml) & &=, %
1. 2. 175 ICP-MS SRR D E 6 UK, 10 53 A i el 7
fH. 4% As.Cd.Cr.Hg.Pb.Pd.Se {1 %% Wi L {H i)
RSD 43 514 3. 0%.2. 4% .2. 5% . 1. 2%.2.2%.
3.2%0.2.3% (n="6) , KRR % R AT,
2.4 BEMRKRK

BL. 2.2 R TR A bR HE VS W (Hg W2
1.6 ng/mL, AR ITCEWEE N 16 ng/mL)iE &, T %
R AE 0,2,4,8,16,24 h i, 1. 2.1 3y ICP-
MS ZAF R DU ZE S 30 SR A e el I (E . 45 2R As . Cd,
Cr.Hg. Pb. Pd. Se ¥ &% Wi N {6 19 RSD 43 %l
3.3%.3.0%.2.8%.1.8%.2.4%.3.4%.2.5%

(n=6), RHZLAN LRI ERMAEZR THE 24 h
WA E M R AT,
2.5 EEHIAR

KR 5T RS 0.5 g, 4k 6 17,41
Sl T AR IR A R R S I AN A TS g v T
e TR G bR VTR R e 1. 2.3 T O Bt A R U
WL FE 1. 2.1 77 ICP-MS & RE 2 L 38 sH L 4%
W R . 455 As.Cd.Cr.Hg.Pb.,Pd. Se {¥ s i S
fH/ RSD 435 R 3. 9%.3. 1%.2. 5%.2. 2%,
2.6%.3.8%.2. 7% (n="6) , £ WKL 5 8 & M R4,
2.6 In#EEBER TG

KRR C & B AEs (1 5 T ZH4 0.5
g3 9y, 43 BT OB i TE D ORS AR
e B VR TR B AR MEV U, 2 1. 2.3 T O A A [
WORE SV TR . PR 1. 2. 1 77 ICP-MS 2% {4 i #1052
0 SRS ] IO TSI Il e, S5 R LR 3. &
SHHEM SN 0.5 g MM EAML TR,
As [ENSCR A 5 G AL 100 %6) W] BE & PRk 456 iy 22 S5
AR I 8 A 5 (A CLl
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F3 MEMERREER(n=9) Hgx3
Table 3  Test results of sample recovery (n=9) Continued table 3
S KA A MG S5 [EEiES P FESL A& W75 5 ER &
El - ¢ Contents of Amount Amount Recovery Elerr/lént Contents of Amount Amount Recovery
cmen sample (ng) added (ng) measured (ng) (%) sample (ng) added (ng) measured (ng) %)
As 0. 80 150 161. 45 107.1 0. 94 750 716. 64 95.4
1.22 150 161. 32 106. 7 0. 88 750 724.98 96. 5
1.01 150 158.52 105.0 ¥ Average 94.9
0.73 500 517.21 103. 3 RSD 2.3
0. 84 500 521.76 104. 2 Se / 150 148. 35 98.9
0.71 500 514.89 102. 8 / 150 149. 46 99.6
0. 84 750 755.52 100. 6 / 150 146.92 97.9
0.95 750 768.29 102. 3 / 500 515.13 103. 0
0.98 750 770.17 102. 6 / 500 511. 44 102. 3
F1 Average 103.9 / 500 518.97 103. 8
RSD 2.0 / 750 766. 36 102. 2
Cd / 150 138. 86 92.6 / 750 765. 66 102. 1
/ 150 141,77 94.5 / 750 764. 24 101.9
/ 150 142. 24 94. 8 -3 Average 101. 3
/ 500 468.19 93.6 RSD 2.0
/ 500 463.52 92.7 Hg / 15 13.81 92.1
/ 500 450. 37 90. 1 / 15 13.65 91.0
/ 750 678. 83 90. 5 / 15 13.56 90. 4
/ 750 671.29 89.5 / 50 45.21 90. 4
/ 750 672. 64 89.7 / 50 46.32 92.6
F Average 92.0 / 50 47.02 94. 0
RSD 2.3 / 75 71.22 95.0
Cr / 150 141. 22 94.1 / 75 72.11 96. 1
/ 150 139. 54 93.0 / 75 74.12 98. 8
/ 150 135.05 90. 0 -3 Average 93.4
/ 500 468. 38 93.7 RSD 3.1
/ 500 469. 81 94.0 L FR AR
/ 500 172, 24 94. 4 o o
Note: "/" indicates that it is not detected
/ 750 719. 34 95.9 . _
/ 750 712. 48 95.0 2.7 HERTEMNE
/ 0 TaLE2 9% S g 22 A e 70 7 ol 38 08 0
-1 Avera 94,2 S 5 NN,
RS\]/)emge )y MERE IR 2 4 1. 2.3 715 J7 3k 1 A% 5k O U R, PR
Pb / 150 144, 28 96. 2 1.2.1 _'743‘ ICP-MS %#i&ﬁ(ﬂﬂﬁ?»%ﬁ{ﬂ'ﬂ% 3 ﬁ\aiﬂ
/ 50 uss 96 ST SR 7 3 7 o 0 25 0 B ot 7 e
150 143.15 95.4 A
’ i ’ e W TYE S8
/ 500 463. 26 92.7 . _
/ 500 165.17 93.0 2.8 HBATERMNELERSN
/ 500 459. 68 91.9 22 HEFE A I 5E 45 2R R, Se ¥R K L As Cd.
/ 750 679. 54 90. 6 o L LA £ -
, o ot o 00 0 Hg 50 B RA 4,2, 1 HK (& 8 R qI%, 358
/ 750 676.55 90. 2 *H@E‘Jffﬁtﬂﬁﬁ,f’dﬁ 17 #tt*ﬁtﬂ’/ﬁ\:/ﬂ\%%j 1. 05—
P4 Average 93.0 1. 94 pg/kg, FROR T HAG IR 1 pg/kg; Cr A 8 it
RSD 2.8 N
Ko, Hofr & 8. 78—224. 88 pg/kg; Pb A 20 #ths
Pd 0.92 150 143. 11 94. 8 . .
0.92 150 140. 38 93.0 LA 22, 56—1 394, 74 pg/ke EPTA LR T
0.91 150 1385 0.6 SRR, Ph AL R AR L 2R
0. 90 500 484.18 96.7 . y RO
ool o 152 1s o s P 3 B — 0 Ve B 2 0k N 4 i S 2 AR A A i L
0. 92 500 466. 62 93. 1 S YA 30, AR AR S g S IR e A A B
0.8 B0 malae o IR T 24 B3 o A S i SR MG 3L
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o AR MER YO T AR N RS R 245 81 ) 2015 4F
TR AR A T H L AR AR R R 10
pg/ g HER T AT 4 pe/g il FE AT 50
pg/ g ANBTIT 22 HERE il 2 78 BRI MUE B A . [ B
N FHZ i W B8R B 8 22 (TICHD & Al 19 45 5 J5

AL EMERRELZH 7 FILER ICP-MS 47

(PDE)™", 2 % 1% B {E JF: 41 SR AR 0 e Jie 1o e 48 3t
45 N 25 B 5 mg, SR 3 A%
LR G ERREITE N SH AR EILES, 224t
RG2S LR B H B B IS T PDE. 2 B 45 5
Jiig DA} 245 Hh JX 4 5T 2R B B L AR KU BN

“Q3D” KL E H Mk 24 i il R b e R A H e oK B 5 R
R4 HREEVNELER (n=3,ng/kg)

Table 4 Measurement results of sample content (n=3,ug/kg)

PRt % AT
Providing Manu- As Cd Cr Pb Pd Se Hg
factory facturer
1 A / / 118. 23 438.62 1. 49 / /
2 A / / / 26.92 1.25 / /
3 A 3.88 / / 119. 48 / / /
4 A / / / / 1.18 / /
5 A / / / / 1.94 / /
6 A / 2.93 224. 88 1332.43 / / /
7 A 5.61 / / 198. 62 / / /
8 A / / / 81.57 1.11 / /
9 A 3.25 / 34.48 650. 03 1. 26 / /
10 A / / 8.78 599. 86 / / /
11 A / / / 118. 98 1.34 / /
12 A / / / 45. 14 1.66 / /
13 A / / 74.06 99. 66 1.47 / /
14 A / / / 22.56 1.32 / /
15 A / / / 743. 27 1.73 / /
16 A / / / 29. 64 1.21 / /
17 A 7.34 3.14 44.70 1394.74 / / 1.61
18 A / / / 230. 26 1. 06 / /
19 A / / / 96. 30 1.05 / /
20 A / / / 51.34 1.17 / /
21 B / / 42.21 645. 40 1.22 / /
22 B / / 34.76 619.04 1.12 / /
H R A A i
Note: "/" indicates that it is not detected
x5 REBHRAEEERFIFESHEENE
. . - Wig
Table 5 Maximum daily exposure of elements and daily intake
of preparations 3.1 JTE SeEuESMEZEKXMEE
— = N o NS N . \
Ei:cm%nt ()ralDPﬂgDPEPg/d) Intjli)?i/d) T {i% ol "LJ\ e e i ¥ ik i TR {E H
N - B {1 G5 e ik S 01 % LA BT T Se AT
By 5 e 6 WK W E MR E R R, S
e % 8.05><1076 %74 56\7656\7756\7886\8056\8256[211 , i,ﬁi@mSe Ejs()se
Ph 5 700510~ FEEZH BEE2ENEN 2238 2 E
- 100 6 70 10—(; %4() ArSS Ar+ ‘38 Ar4() Ca+ ‘40 Ar4() Ar+ /%_@Fﬂ:; bﬁ E"J Ei‘_i/jatq:
Cr 11 000 1.10X10 * ﬁtuz] ,7656 ﬁi%sgArggArJr E/‘J:F‘ﬁ[:v ﬁﬁMSQ IEIL'_‘?‘:TEE
Se 150 - P RARANE 455K FH s Se 22 81 Kr 19 F 487, B8R

i Y g N €

Note:

"—" means no calculation data

A Y T7 AR T BR S WA (H R N RS AR IE I 2 LA
2% FT A I A PRARL, ki 57 Se EAT I SE . Al
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2[R B0 5 L T LABR Se AM 9 0 28 349 40/l 4 A =X
HEAT I AE
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R AE SR A 7). ARG % 58 T 6,7,8.9,
10 mL AYRY R M il R 5 1.2 mL a4 1k & %L S 1
THIBROR . TRES AR AR A 2, ol
FRER TG 2 9 mL DL LA RBIH MR8 &, AR IR LK R
FH /NS M B L R BEIN 10 mL LA B A RS R L 75 ) 4
A G 1 RIS, AL Ot 2% R o st 4R b S0 A Ak M L D
AR . 8 g I AR R O 7 mL A
B2 F 1 mL it LA
3.3 EFIZHNE

3 o 2 ) SR T AR Rl DA 5 i T
it 0 7 A R Al D A s S T G R L PR e AR A
LA [ 24 1) 2015 4F 30 he 28 A Al IS e e 7 2
HEATHR A A . Bl 28 UF 19 kR, W N IR B IR BE Y S
A 3 PR R A A A R I DDQ/BSTFA 41405
AR T o & A5 0 D A8 A e A Sk A AR R X 5 R 4
Y Se B AR A L Pd 4> K H R R I 25 SR A
fF. 2R 4Pl Pd & & /N RHUER R T2
FFE e A Ak TR0 ) R A A5 B A A YA A R TS A P
i Z b aR B . A R BIE R I A e A= 7 Al R B
T UEAE S A B 0 A o e B N R 06 G A I, 1 4
REAT T, R T RE R I b W 4 IS e o Sk 24 1 Jo o
56 35 0T B AR UE Ay B G 24 BT AR E R AH SC R T] BE

ARG F R 252 bk,
4 #ig

2 R A ICP-MS I E AR AR ME e b 7 FhoT 2R &%
I8 7 A T DR G R R AR R R L
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ICP-MS Analysis of 7 Elements in Finasteride Bulk Drug

LI Zhiming, YANG Na,ZHU Jianping,DENG Ming,ZHENG Meiling

(Guangxi Institute for Food and Drug Control, Nanning, Guangxi,530021,China)

Abstract ; To establish a method for the determination of 7 elements (As,Cd,Cr,Hg,Pb,Pd,Se) in finasteride
bulk drug by inductively coupled plasma mass spectrometry (ICP-MS). After the sample was digested by
microwave,according to the characteristics of the element to be measured, the standard mode was selected to
determine Se and the collision mode (helium mode) was selected to measure other elements. And then ac-
cording to the mass of each element, the corresponding element was selected as the internal standard, and
ICP-MS was used to determine. The integration time was 50 ms. The radio frequency power was 1 550 W,
The flow of argon as the carrier gas was 1. 0 L/min. The flow of helium as the collision gas was 4. 3 L/min.
The plasma gas flow was 16. 0 L/min. The flow rate of the atomizer was 1. 0 L/mim. The samples were
scanned 20 times and repeated 3 times. The data was collected and analyzed by Syngistix software. The re-
sult showed that the linear range of detection mass concentration of As,Cd,Cr,Pb,Pd,Se were 1 to 20 ng/
mL (r=0.999 5),and the linear range of detection mass concentration of Hg was 0.1 to 2. 0 ng/mL (r=
0.999 8). The detection limit was 1 to 30 pg/kg.and the limit of quantification was 2 to 100 pg/kg. The re-
covery rate was between 92. 0% and 103. 9%. The RSD of the precision and stability tests were both less
than 3.9%. The method is simple to operate, high in sensitivity,fast in analysis speed,and good in accuracy.
It is suitable for determining the content of each element in finasteride bulk drug,and it has reference signifi-
cance for improving its quality standards.
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