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W, % & FARARE H 15.0 L/min, H AR F A 1.12 L/min, 844 35 45 (BAA B T /47 ) <0.5% , R i 3648 (=40 & F/—
BF)<1%, Bt A01ls, 5HEAZEFNE, FHERBEAN2 C, TLRMA IR EHFRER \%}%%’—ﬁmrps m‘%mﬁ‘
A 7.0 mm, B E T B A 3600 W, THEAZ S A 190 CARH A8 h, A E TR, BIHEE 150 C,RHF12h, 2R .M 4 4%

G B AR AR R e AR L E K B R B PSS B & A A 0.05~150 pg/L(r=0.999 8) .0.05~150 pg/L(r=0.999 7) .0.05~
150 pug/L(7=0.999 5),0.05~150 pg/L(+=0.999 6).0.05~150 pug/L(r=0.999 7).0.05~150 pg/L(=0.999 8).0.05~150 pg/L(r=
0.999 6) .0.05~150 pug/L(r=0.999 8) .0.05~150 png/L(r=0.999 5) .0.05~150 pg/L (+=0.999 9) .0.05~150 pug/L(+=0.999 6) .
0.05~150 pg/L(r=0.999 7) ; & FE %% 4 0.017,0.007,0.021 ,0.042 ,0.013,0.017 ,0.018 ,0.019,0.020,0.011,0.011 ,0.018 pg/L , #inl
FE%#1 4 0.005.0.002.,0.007.,0.011.,0.003,0.005.,0.004,0.004 ,0.006 ,0.003,0.003,0.005 pg/L;#% % & A28 0% & H M X% RSD
0T 6% 5 hmFEEIC R A 95.138% ~104.928% (RSD 4 0.96% ~2.97% ,n=9) ; - ¥ 4% % 5| 4 5.266.0.453.1.581 ,170.600
11.280.5.204,1.560.,24.300.,0.987,7.302.,0.239.0.702 pg/g, % igh ik FHE S AL, TATRMNE & 4 K
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ABSTRACT OBIJECTIVE: To establish a method for simultaneous determi m icroelements in Yizhong
at W;

shengxue tablets. METHODS: ICP-MS method was adopted. Rf p

Simultaneous Determination of 12 Kinds of Microelements in Yizhong Shengxue Tablets by ICP-Mm
Jilin

plasma gas velocity was 15.0 L/min

and carrier gas velocity was 1.12 L/min; the oxide index (Ce an 0.5% , and the double charge index (Ba’/Ba')
was less than 1% ; the mtegratlon time was 0.1 s, r was used, which atomizing chamber temperature was 2 C ;

repetition times was 3 times; rlstal ﬁ ency was 0.1 rps and the sampling depth was 7.0 mm. The microware
digestion power was 3 600 W cating process was heated to 190 °C maintaining for 48 h, and then cooled to room

aintaining for 12 h. RESULTS: The linear range of B, V, Cr, Mn, Co, Ni, Cu, Zn, Se,
50 ugfL(r—0.999 8), 0.05-150 pg/L (»=0.999 7), 0.05-150 pg/L(#=0.999 5), 0.05-150 pg/L(r=
0.999%) 0%hg/L (r=0.999 7), 0.05-150 ug/L (+=0.999 8), 0.05-150 ug/L (»=0.999 6), 0.05-150 ug/L (r=0.999 8),
(r=0.999 5), 0.05-150 pg/L (»=0.999 9), 0.05-150 pg/L (+=0.999 6), 0.05-150 pg/L (»=0.999 7), respectively.
The limits of quantitation were 0.017, 0.007, 0.021, 0.042, 0.013, 0.017, 0.018, 0.019, 0.020, 0.011, 0.011, 0.018 pg/L; the
limits of detection were 0.005, 0.002, 0.007, 0.011, 0.003, 0.005, 0.004, 0.004, 0.006, 0.003, 0.003, 0.005 pg/L, respectively.
RSDs of precision, stability and reproducibility tests were all lower than 6%. The recoveries were 95.138%-104.928% (RSDs were
0.96%-2.97% , n=9). Average contents of 12 kinds of microelements were 5.266, 0.453, 1.581, 170.600, 11.280, 5.204, 1.560,
24.300, 0.987, 7.302, 0.239 and 0.702 pg/g. CONCLUSIONS: Established method is rapid, sensitive and accurate for simultaneous
determination of 12 kinds of microelements in Yizhong shengxue tablets. The contents of Mn, Zn, Co, Rb and B in Yizhong

temperature, finally hea

shengxue tablets were relatively high.
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F1 HAFEELEERE I ICP-MS Z&AFREREDNSE , 0 3 A3 i 13

EFFH R IR

®2 MERKRREER(n=9)

Tab 2 Results of recovery tests(n=9)

TRERIR, S EER RSD,
% %, % %

Tab 1 Regression equations and linear ranges B, R LR 2,
FEICE Rl r LRI, pg/L
B y=1.629x 10 x+6.105 x 10~° 0998  0.05~150
v y=1248 X 107543521 x 10°° 0997  0.05~150
— -3 —4 —~ N o o P

Cr y=1.145x% 1072x+7.285 X 1077 0.999 5 0.05~150 ﬁdﬂﬂ FERO, A, e,
Mn y=1.459 % 107x+1.022 X 10° 0996  0.05~150 TE e e s
Co y=1.125X 10 r+0.998 X 10~* 0997  0.05~150 5 53 2516 7863
Ni y=2.584x10"x+3.079x 10~* 0.999 8 0.05~150 5216 2508 7753
Cu y=6.587x 10"x+4.982x 10~* 0.999 6 0.05~150 5261 2.544 7709
Zn y=L116x10x+8.259 x 10" 0.999 8 0.05~150 5312 5.178 10412
Se y=8.892 X 10 x+1215x 10~ 0995  0.05~150 520 5235 10393
Rb y=1025%107x—2.845%x 102 09999  0.05~150 5236 519 10388
Mo y=3.051x10"x—8.741 x 107" 0.999 6 0.05~150 5247 10.506 15.645
Sn »=2.958x 10 x—1.521x 10" 0.999 7 0.05~150 5325 10.511 15.606
(10SD ) % I3 (70 28 Jot Fek e BE AL Dy R FRY L DA 0 5 zfé 18;2? 1323‘;
25 PR RETA R A A i AL 1Y) 3 Fis b A 2 (3SD) X 1oz ) 0457 0249 0703
JCR TR E KRR . 255, B.V.Cr.Mn,Co . Ni, 0460 0248 0697
Cu.Zn,Se.Rb, Mo, Sn {5 it B 731 24 0.017,0.007 , 0447 0387 1031
0.021.0.042. 0.013. 0.017. 0.018. 0.019., 0.020.. 0.011 049 ome

Aaly D032, UL BULE UULS, VUL, U020 BOL 0432 0554 0981
0.011,0.018 pg/L, £ I BR 43 %1 24 0.005.,0.002., 0.007 0441 1032 1442
0.011, 0.003. 0.005. 0.004. 0.004. 0.006 . 0.003. 0.003 0452 1341 1756

0439 1216 1658

0.005 pg/Lo Cr 1562 1029 2563

25 MEEEIXRE
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2.05% .3.08% .0.99% .2.54% .3.17% (n=6) , A& Jy
R
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W AR S A (b 0 171104) a5, 39
B3, 43 IS A 0 6 2K L O R A v I
W, 2.2, WUF J7 3k 28 A R R, P 2,117 I

1.579 1.108 2.653
1.596 1.102 2.652
1.574 1.535 3.04

1.563 1.524 @
1.579 : a
I 3 3.838

aﬁ 413 3.975
.588 2364 3.862
171952 100312 271.511
168.524 102436  270.405
167.584  101.776  269.208
170952 221347 383.933
172.665  209.678  376.092
169.822  208.612  369.276
167.258  314.651 474352
166951 323431  480.271
168.289  320.586  477.236
10.985 5.043 15.953
11.529 5.112 16.554
11.233 5.096 16.526
11.165 11.678 22.715
11.396 11.862 23.479
11.056 10.983 21.883
11.124 20.548 31.157
11.259 21.044 31.975
11.288 20.957 31.226
5.198 2.542 7.644
5216 2.539 7.658
5224 2.548 7.682
5.346 5.631 10.369
5.098 5518 10.369
5.175 5.309 10.284
5.264 10.342 15.327
5.216 10.111 15.126
5221 10.927 15.625

104.928 99.40 257
101.156
96.226
98.494
98.644
100.645
98.972
97.812
97.759
95.618 97.68 1.83
98.795
95.565
99.489
95.968
99.170
96.996
97.241
100.247

97.279 97.10 6
96.931
95.8@0

95.9
00891
97.243
95.377
98.467
96.193
99.249 97.58 1.60
99.458
99.851
96.220
97.019
95.610
97.598
96.874
96.369
98.513 99.01 2.53
98.298
103.866
98.904
101.863
98.580
97.494
98.441
95.138
96.223 96.56 1.01
96.180
96.468
95.524
95.524
96.233
97.302
98.012
95.214
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&R 2 TR, PR 2,117 TR ICP-MS 45/ R 22 | ~F
Continued tab 2 ATME 3 UK, T sRA A B T A S v R T R 1Y
N Pou=) 1 N (=) :I:
G PRRATE WAL W HENCE, TR RSD. i AR IS,
= e e e % e % *3 HmPRETENRIENESER (n=3,ng/g)
Cu 1587 098 2554 98073 9883 0.96 Tab 3 Results of content determinafi ¢ microel
1579 1033 2603 99129 a esults of content determination of microele-
1.492 1092 2576 99.267 ments in samples(n=3, pg/g)
1599 1.608 3221 100871 o )
1536 1557 3083 99358 B 5.261 5.267 5.269 5.266
1524 2098 3591 98522 v 0.449 0.453 0.456 0.453
1582 204 3589 98.190 Cr 1.584 1.581 1579 1.581
1574 2105 3.643 98290 Mn 169.800 170.600 171.300 170.600
Zn 24.368 10.876 35.153 99.163 98.08 1.67 Co 11.240 11.280 11330 11.280
24.144 10.379 34.136 96.271 Ni 5216 5.205 5.191 5204
24512 11.332 35.692 98.659 Cu 1.580 1.570 1.520 1.560
24062 21451 45024 97720 Zn 24.500 24.200 24.100 24300
24398 20.978 44.828 97.388 Se 0.988 0.986 0.987 0.987
24518 21.412 44.904 95.208 Rb 7.305 7.300 7.302 7302
24511 41.097 65.783 100.426 Mo 0.229 0.239 0.248 0.239
24.652 40.507 64.990 99.583 Sn 0.698 0.702 0.707 0.702
24897 40112 64326 98297
\‘ \/\
Se 0987 0498 1482 99.398 9885 297 3 g
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7346 3194 10586 101440
2 % b ;
754 6175 13452 96.000 - Q ""ﬁ&“ﬂﬁf’f_ HIIA
J -
7305 6341 13387 95915 a_ Hh 2k o 52 4%, AR08 ICP-MS iLE A T i o
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35 96.006
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0.691 0995 1687  100.101 B, H A BV 4 Bk 169.800~171.300, 24.100~
0.694 1.036 1.725 99.517 24.500,11.240~11.330, 7.300~7.305,5.261~5.269 pg/g-
0.667 1.148 1.803 98.955 Mnf}?’%Tﬂ Pﬁ%ﬂﬂ‘éﬂfﬁ‘]ﬁlﬁi ;% HA{AKV;]%@
29 HESRFRHETENSENE T A5 BRI , PR ML N 0 i R 408, 1 ey A AR 9%
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