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Abstract Objective To establish amethod for nstantaneous analysis of 8 elements (Cu Mn Ct S¢ Mg Sn, V,
N i n vitan insw ithm inerals tablets (29) by nductively coupled plasn am ass spectranetry ( ICP- MS). M eth-

od Wih “S¢ Y, "
lrzed by ICP-M S and this method was canpared w ith the official m ethod ( atam ic absorption spectropho tam ety ).

2000, . . .
In and " "Bias ntemal standard elan ents the contents of 8 elementswere smu lianeously ana

Result The correlative coefficients of calbration cuwes for all elements were h gher than 0. 9998 and the lin its of de-
tection (LODs) were fran 0. 034 Hg* L' 100.312 Hge I " the relative standard deviations of paralkl tests of
sanples (n=5) were beween 2.Wo and 11. 2 ; the average bw anount spked recoveries ranged frum 87. 880 1o
114. 3%, and the average high anount sp ked recoveries ranged fran 98.13% to 108. 3%; method canparson showed
the CLP— M Smethod is fnely comelated to the officialmethod Conclusiore This method is a sensitve accurate and
stablemethod for the sinultaneous detem ination of elanents in vitan ns wih m nerals tablets (29) by ICP- MS
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(29) (Cu) (Mn)
(€ (S¢ (Mo}  (Sm) (V) (N

( CP-MS): Agilent
7500a( AgilentTechnobgies Ca Ltd USA), Babington
WX - 4000

B

M LLIPORE, Synthesis

: ., AEL - 160 (>
99. 999% ):
(MOS )
(GBW 08615, 1000 mg* L ')
[GBW (E) 080173 1000 mg* L ']
(GBW 08614 1000 mg* L")
[GBW ( E) 080215 100 mg* L ']
[GBW (E) 080218 100 mg* L ']
[ GBW (E) 080546 100 mg*
L' [GBW ( E) 080216 100 mg
S (GBW 08618 1000 mg*
L [GBW (E) 08027Q 100 mg
L'

(GSB G 62073- 90 1000 mg* L ')
(GSB G 62013- 90 1000 mg* L")
(GSB G 62032— 9Q 1000 mg* L '):
: L1
Y, Ce T] Co (c= 10 Hg* L ), Agilent
3 5184 3566 : (29) (

, Centrum ), 0704037,
2
2.1
RF : 1300 W; : 7.8 mm;
L I2Le min :6r‘m'n_l;
: 2 G : EPA200- & : Spee
tum, ; : 8 4
; :0.15s 3
:18r'm'n_l, : 30 s
:6r'm1'n_l, :35 s
2.2
20 ,
0.1g
, 3ml, ,
2 ml,
. ( 1) .
R 50 mL
1
Tab1 M icrow ave digestion procedure for sam ples
( steps) (emperaure) /C (pressure) /kPa  (hold tine) /m in
1 60 1.01x 103 05
2 100 1. 21 % 10 05
3 150 1.52x 103 10
4 200 2.03% 108 10
2.3
8
R & (V/V)
, 1000 mg* L,
10mg L Smge L,
2.5mg* L' & (V)
2
2 (Mg LY
Tab 2 Concentration sequence of calibration curves
( sequences) CuMn  Cr SeMo Sn Vv Ni
(b lank) 0 0 0 0
1 1000 10 5 2.5
2 2000 20 10 5
3 5000 50 25 12.5
4 10000 100 50 25
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45 89 15 72
("Se)  (Y) ("h) 3
Ge) . 8% (V) 3.1
0. 1 mg* L , , » (Cu) (Mn) (Cr)
(Se) (Mo) (Sn) (V) (N1)8
2.5
3 0. 9998 ~ 1. 000
, & (V/V)
( ) , 1,
3 ) (09), 30 ;
-1
( 3) 0.034~ 0.312Hg* L
2 3 2 2
3
Tab 3 Intemal isotopes calibratibn curves correlative coefficients and LOD s for test elan ents
LOD
(‘elment isotope) ( internal solope) ( calbration curve) ! /Mge -1
63Cu s Y= 1.330x 10% + 7. 298 099938 0048
SMn $Sc Y= 2.881x 10X + 2. 535 09999 0069
BCr 3¢ Y= 2.794x 10~ 2 + 9. 239 x 10~ 2 09999 009
®Se oy Y= 1.530% 10~ 3X + 2. 524 x 10~ 3 1. 000 0034
9BM o 8y Y= 4.763% 10~ 2X + 6. 158 x 10~ 4 1. 000 0112
118Sn 115 h Y= 7.408x 10- 2Y + 3. 889 x 10- 2 09999 0225
By Y Y= 0.229 +5.380x 10- 3 1. 000 0158
ON i 2Ge Y= 0.366¢ + 5. 501 X 10- 2 1. 000 0312
3.2 4
0.1g « Tab 4 Results of reproducbility test and
, m ethod camparison
2 5 2 2
(ICP- MSm ethod) (n=5) (officialmethod AAS) (n=2)
5 RSD 2.0% ~ 11. 2% ’ ( ekments) (detectal)  RSD ( detected)
/Mg pertablet o /Mg per ablet
5 Cu 1.95 2.6l 1. 94
( ) (Cu) (Mn) Mn 2.28 2.4 2.29
(Cr) (M o) (V) (N i) 6 Cr 24.8 3.89 24. 4
, (N i) , Se 2.5 5. 12 ND*
5 Mo 2%. 1 4.04 24.3
Sn 9. 50 7.03 ND
3.3
A\ 10. 7 9.58 10.9* *
0.1g 6 .3 Ni 7.0 1.2 6.68
’ ’ (note):* ND: not defined( ), *k (V)
0.1022 g & HL ( (graphite farnace atom zerw ere used for the detem nation of V')
50% ),
) ( ) 87. % ~
160 B 1( 100% ),
) 114.5% ( ) 98. 1%

~ 108. 3% ; 8
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5 (n=3)
Tab5 Results of recovery test
(group 1) (group 2)

(ebmen) ( ‘"/‘i:"b (added) Mg (fand) Mg ( recovery) Mo R/ZD (added) Mg (bund) Mg  (recovew) P R;D
( Cu) 1345 8000 213.1 98.2 2.1 1600 2953 1005 20
(Mn) 157.0 80 00 234.9 97. 4 2.0 1600 3140 98 1 19
(Cy 171 0. 800 2.521 101.3 3.6 1. 600 3 439 108 0 36
(Se) 1. 551 0. 800 2.254 87.9 4.7 1. 600 3 210 1037 34
(Mo) 1. 661 0. 800 2.538 109. 6 4.1 1. 600 3337 104 8 42
(Sn) 0. 656 0. 400 1.097 110.3 7.0 0. 800 1. 502 105 8 58
(V) 0. 736 0. 400 1.176 110.0 8.8 0. 800 1 602 108 3 91
(N9 0. 434 0. 200 0.713 114.5 10. 4 0. 400 0 906 105 5 100
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’ 7 , 1 Drug Specifications Pran ulsated by the M inistry of Public Healh. P
R Chia( ). Vol
’ 19( 19 ). 1998 384
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, 3 ChP( ). 2005. Voll ( ): Appendik () D
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