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Determination of twenty elements in Xueshuantong Injection by ICP-MS with
microwave digestion

LIU Zhuang-wei,  WANG Juan
( Guangxi Zhuang Autonomous Regional Institute for Food and Drug Control, Nanning 530021, China)

ABSTRACT: AIM To establish an inductively coupled plasma mass spectrometry (ICP-MS) with microwave di-
gestion method for the determination of twenty elements in Xueshuantong Injection (a medication for thromboembo-
lism, containing Notoginseng Radix et Rhizoma). METHODS After the microwave digestion of this drug in con-
centrated nitric acid, the contents of Li, Be, V, Cr, Mn, Co, Ni, Cu, Zn, Ga, As, Se, Rb, Sr, Cd, Cs, Ba,
Hg, Pb and U were determined by ICP-MS. RESULTS The correlative coefficients of standard curves of various
elements were found to be more than 0. 999 5, whose detection limits were 0. 002 - 0. 301 ng/ml with the average
recoveries of 91. 7% —103.5% (RSD <5.0% ). CONCLUSION All of the contents of Pb, Cd, As, Hg, Cu,
Cr, Ni and V in Xueshuantong Injection are kept well within the limits of both Chinese Pharmacopoeia and United
States Pharmacopoeia.
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(FEE CEM AH]); Milli-Q B4k MRz % (£
FHHHAE) . ZUURIBERER (Ag, Al As,
Ba, Be, Ca, Cd, Co, Cr, Cs, Cu, Fe, Ga, K,
Li, Mg, Mn, Na, Ni, Pb, Rb, Se, Sr, Tl, U,
V. Zn) Wy A 3 E Aglent 2 " (#t 5 12-
113YPY2, 10 wg/mL) ; SRERMEWE (415 14087,
1000 pg/mL) . %t (k5 14001, 1 000 pg/mL) .
(45 13051, 100 pg/mL) | 4 (415 13121,
100 pg/mL) WNERE R A o E R
Bi; B M AR W (Hit% ZBR321, 1 000 pg/mL)
W F 3R ARBR R A BR A F] . IR Ikl (15
[ Merck 23 7)) 3 /K M#BAEK A4 8 v 5 3k 3
fit, WA PR M 2R R AR A E], it
130601 , 130603 . 30604, #if% 2 mL/70 mg =t i
BAF (130601, 130603) . 5 mL/175 mg = # &
1 (130604) ,
2 ZWHE
2.1 ICP-MS L E %4 He fiff@fi; RF P
1550 Wi RAFFUREES mm; RFJTRC1.7 Vi #HA A
it 1.03 L/min; BE3I%E 6 r/min; 55 {03 R T
2 °C; HhigH 100 ¥ BRI 0. 30 s,
2.2 ik e B
2.2.1 NARESW BT, BEL AL BRPRAETS OGS
I, 2% fEER I 500 ng/mL IR A AR
2.2.2 HEMEHER KERREZITRIE S
Wk &, 2% fig fR dl B 0. 1, 5, 10, 20,
50 ng/mLiEA A5 fE I 2RI W . PR % 1 UK B30T
by W7 WS &, 2% RSERHI A 0, 0.2, 0.5,
1.0, 1.5, 2.0 ng/mL JRARMEH IR o
2.2.3 MW R R O R G v T TR
2 mL, ETHMEES, AW 6 mL, 47 % H
o, BTHIOHMAr TG (S8OLER L), 45
JETE, FFHE, WHIE s A 50 mL i, Rl
IR RRE, B ITUERI, BLiKR R %)
1S zam I 1 v RS mwl e S S

x®1 EEESH

Tab.1 Microwave digestion parameters

BB FHER/min fR3EEF ]/ min EEE/C /W
1 10 3 120 1 600
2 5 3 150 1 600
3 5 10 180 1 600

3 FiEEEE
3.1 &K FZR O “2.17 WA B bR U ih 2k
VEURN BRIV ] B 332 A ICP-MS R3S, 0 52 )F

e lbruEh 2 (X BRI E, Y HouR 5N
PRUGNIAELEAE) , S52R I 2, RUIKIURLNER
AR o

K2 BRLEMEEXRREHR

Tab. 2 Linear relationships and detection limits of
various elements
., MbE : Hoth R/
K Ltk IR r C
JLE (ng-mL"")

L7  Sc® Y=42.992 0X +8.3350 0.9999  0.208
Be® Sc¥ Y=69.310 5X +1.6650 0.9998 0.113
V3l Se® ¥V=4332.147 3X +8.330 0 1.000 0  0.007
Cr2 S¢®  Y=5986.556 4X +561.700 0 1.0000  0.019
Mn¥  Sc¥  Y=1934.969 0X +186. 675 0 0.999 6 0.039
Co® Ge™ Y=12240.500 1X +105.0100 1.000 0  0.005
Ni®  Ge™ Y =3593.953 0X +866.740 0 0.9999  0.055
Cu® Ge” Y=10389.6723X+1491.7900 1.0000  0.019
Zn®  Ge” Y =1090.055 1X +906.735 0 0.9998 0.137
Ga® Ge” Y=1557.308 0X +300.015 0 1.000 0  0.072
A" Ge™ Y =706.122 0X +13.330 0 0.9999  0.043
Se™  Ge” Y=24.446 8X +1.6650 0.9999  0.301
Rb¥ Ge™ Y=1483.8434X+11.6700 1.0000 0.017
S® Ge™ Y=1861.952 0X +80.005 0 1.0000  0.031
cd" ' Y=1690.794 4X 0.9999  0.006
Cs'™ In'® Y =4734.707 1X +5.000 0 1.0000  0.005
Ba In'® Y=1072.483 1X+971.740 0 1.0000  0.147
Hg?? Bi*® Y =6002.875 4X +35.005 0 0.9999  0.005
Ph¥% Bi?® y=21881.0755X+1220.1100 1.0000  0.007
U Bi®® Y =45785.337 4X +6.665 0 0.9999  0.002

3.2 KRR OFE 2017 TIAME T ELEIE 2% il
B2 11 3, IR ITTRE MR 2, L3 f5hn
ZEBRUIXT T R AR, T AR R,
GERWE2,
3.3 mAtwm o EGR B REESEBCERS (IS
130601) 2 mL, B FIHMHES, K&mAMK, 4.
e BTV B TR BRI (Li 55 19 Fhoc R i
250, 500, 750 ng, Hg 735k 25, 50, 75 ng), %
“2.2.37 BN TG, EAE S50 mL, A
JE LR AT E W, TR DGR, S5 R 3,
3.4 FHMAEL HTHSTEHSCRENE AR
TR PR, BCRR I AR SRR 77 A 7
HEEMR ., WE RIS (JitS 130601) 2 mL,
BT, BEMA L pg/mL ZIURIES R
WA 0.5 mL A1 0.1 g/ mL TRERUEVE W 0.5 mL,
i “2.2.37 WUR ik #E AT I, E AR ZE 50 mL,
AT AE 6 £y, W45 Li, Be, V. Cr, Mn, Co,
Ni, Cu, Zn, Ga, As, Se, Rb, Sr, Cd, Cs. Ba,
Hg, Pb. U &4 & RSD 43 %1% 5.0% . 3.6% .
1.2% . 1.1% ., 1.5% . 1.4% . 2.5% . 1.6% .
2.1% . 1.7% . 2.5% ., 1.8% . 3.0% . 1.5% .
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R3 MERKRAWER (n=2)
Tab.3 Results of recovery tests (n=2)

MG/ ng

JLHR AR AH/ ng SEHIEICE/ % RSD/%
1 2 3 4 5 6
Li’ 7.8 255.4 254.4 472.2 484.1 684. 5 690. 9 94.5 4.0
Be’ — 241.3 254.5 468. 1 475.9 706. 8 699.0 95.8 3.3
V3! 0.2 231.3 229.7 453.1 454.7 703.5 679. 1 91.7 1.4
Cr? 5.7 243.4 242.9 477.0 467.0 731.5 714.0 94.6 1.5
Mn>3 28.7 270. 6 260.0 487.0 494.5 748.0 728.7 93.9 2.1
Co® 0.8 228.7 226.9 469. 6 454. 8 709. 8 709. 6 92.5 2.1
Ni® 24.0 253.1 251.8 499.7 481.4 721.7 716. 1 92.4 1.6
Cu® 7.6 269. 4 262.2 502. 4 491. 8 756.0 738.5 99.9 3.0
Zn® 226.5 489.5 481.6 708.7 706. 0 922.2 990. 3 99.0 4.8
Ga® 84.0 334.1 323.3 571.3 582.6 837.2 831.6 98.8 1.9
As7 24.8 261.5 270.3 496. 8 514.1 791.0 752.0 97.4 2.9
Se™ 13.5 278.4 279.8 515.8 520.8 767.9 770.0 102.6 2.7
Rb® 4.5 246. 1 239.0 489.2 496. 3 749.5 727.2 96.9 2.0
S 21.0 275. 1 268.9 527.7 536.9 786.0 780.7 101. 4 1.3
cd 0.3 234. 1 226. 6 472.1 472.9 723.7 718.0 94.2 2.2
Cs'® 0.2 237.6 230. 8 484.6 489.2 737.6 704. 8 95.7 2.5
Ba'¥ 333.9 572.5 574. 4 825.8 807.0 1073.8 1038.3 96.2 2.0
Hg?? 3.4 28.1 29.4 55.5 55.0 84.2 80.5 103.5 2.7
PH208 8.9 252.3 242.1 491.3 490. 5 740. 5 716.9 95.9 1.8
O — 250.2 241.7 494.7 501.0 759.9 738.6 99.3 1.6
W 1L 2 FOREBTRRERER, 3. 4 FoRTREEERT, 5. 6 F/REFTEIKEREG . —FoRARAE0H

1.2% . 1.9% . 1.0% . 3.5% , 0.8% , 1.6% , %  “2.3.3” I F 7 Ehl 4 Mtk s, SHee i 7
W27 LA R FFNGE 2 ¥k, TEA ICP-MS i, FrifEiisit
3.5 AR NUMRE S 3, % BAAE, SRR A4

F4 SERBNELR (n=2)

Tab.4 Results of content determination (n =2)

130601 130603 130604
L& THE ek H A/ THR/ K H il R K H &=/
(ng-mL~") (pg-d™") (ng-mL~") (pg-d™") (ng-mL~") (pg-d™")

Li’ 3.88 0. 039 9.41 0. 094 35.22 0.352
Be’ — — 0.23 0. 002 — —
V3! 0.10 0. 001 0.05 0. 001 — —
Cr”? 2.85 0. 028 13. 69 0.137 9.98 0. 100
Mn* 14.33 0.143 11.01 0.110 16. 33 0.163
Co¥ 0.39 0. 004 0.40 0. 004 0.55 0. 006
Ni% 12.01 0. 120 21.92 0.219 12. 60 0. 126
Cu® 3.79 0. 038 2.49 0. 025 2.89 0. 029
Zn% 113.27 1.133 162. 45 1. 624 158. 82 1.588
Ga® 42.00 0. 420 1.31 0.013 0.42 0. 004
As? 12.41 0. 124 0.75 0. 008 35.08 0.351
Se’® 6.77 0. 068 3.73 0. 037 3.01 0. 030
Rb% 2.23 0.022 0.56 0. 006 0.36 0. 004
S 10. 49 0. 105 7.76 0.078 4.23 0. 042
cd 0.15 0. 002 0.14 0. 001 0.15 0. 002
Cs'® 0.10 0. 001 0.15 0. 002 0.09 0. 001
Ba'¥’ 166. 94 1. 669 0.54 0. 005 — —
Hg™” 1.71 0.017 0.30 0.003 — —
PH208 4.46 0. 045 9.37 0. 094 8.57 0. 086
U 0.02 0.000 2 0.05 0.000 5 — —

T AR R 1 ~20/d, 2 ~5 mL/iRe —FRoR A4
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