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Table 1 Working conditions for atomic
adsorption spectrometry
PMT

, /nm  /nm  /mA /V /(L* min-1!) /(L* min~ 1)

Ca 4227 04 20 2937 50 10

Mg 2852 04 10 2896 50 09

’ K 7665 04 L1 4780 50 L0

Na 5890 04 10 37727 50 L0

’ Fe 2483 02 26 4350 50 L0

Zn 2139 04 28 4186 50 L0

) ) Mn 2795 02 20 427 4 50 L0

Leor, Co 2407 02 22 4977 50 10

Ni 2320 02 26 4391 50 L0

5 Cr 3579 04 30 3283 50 L0

, Ag 3281 04 15 3066 50 L0

15 (Ca Mg K. Na. Fe, Zn, Mn, Co, Cu 3248 04 L6 2967 50 L0

Sr 4607 02 L7 4750 50 L0

Ni, Cr, Ag, Cu, Sr, Cd  Ph) ’ Cd 2288 04 20 38 1 50 10

( ) Pb 2833 04 13 4050 50 10

12
15 (Ca, Mg, K, Na, Fe, Zn, Mn, Co, Ni, Cr,
1 Ag, Cu, Sr, Cd  Pb)
R Cr 1000 mge L=
L1 100mg* L' HNOs(A R, ), HCI(A
WEX 1F2B2 ( R, ), HCIO4(A R,
. ), 15 ( ), H2SO4(A R, ), H0,(A R,
) 1 ) (UPW- 25N,
)
: 2005 05 09, : 2005 0826
. (04120001300) (0311022200)

, 1964 s
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5 s
Table 2 Name of drugs and their manufacturers
1 722022495 040402
2 710880008 0405093
3 B20020400 040801
4 720043139 041101
5 733020246 050103
025¢g ( Cu, Mn Ni s
, ) 100 mL , 3 min ,
HNOs HCI(4: 1) 10 mL, , 2
3 min N 50 mL,
) a0 S
’ 3 » >I"/” SR - .
E 2001 .- . v .2
E ,/-*"‘/'/ S——v 3
E Ll
= 150
2 4
g
= 1001
21 £
I~
15 £ 501 . s + . 4
1 T : Al T : ‘:rﬁ
’ 1:1 2:1 31 41 6:1 71
15 ’ Ratio of HNO, to HCi
0 997, . .
Fig 1 Effects of the ratio of HNO; to HA
22 o 1: Na; 2: Mg; 3: Mn; 4: Cu; 5: Ni
221 HiikeyiF
) Na, Mg,
Cu, Mn Ni s HNOsHCI, HNOs
H,0,, HNO+ H,80,  HNOs HCIO, £ e e Tt
HNO+ HCI % 160 B e
s v v3
; 3 £ /
5 120 /
=
. . . . .« o1 4 .
Table 3 Effects of kinds of digesting solution(Hg* g™ ) g 501
HNO’;+ HCI HN03+ HzOQHNO3+ HzSO4HNO’;+ HC]O4 E
Na 415 53 381 64 327 07 385 99 E . 4
Mg 386 54 337 19 331 70 377 07 £ 497 P » ok ‘g
Cu 46 10 38 70 40 18 42 61 — T v T T
0 4 8 12 16
Mn 18 32 14 56 11 38 12 38 Digesting time/min
Ni 109 32 72 99 51 49 108 1
Fig 2 Effects of the digesting time
o en . , I: Mg; 2: Na; 3: Mn; 4: Ni; 5: C
222 HNOyHCl#®&B ¥ HNO, 4= HCl A ARIL 85 %o ¢ ! ' !
Na, Mg, Cu, Mn Ni s AR B
2 2 4 HALRAKAREY FoR
HNO,  HCl 101,20 1, "’ v
311, 401, 6 1 , 1 4 1 HNOsHCI ’
HNOs HCI 41, 3 min 025 e,
223 REK A8 %A 10 mlL
HNOs+ HCI s ’ 3

’

23
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15 s 4 Table 5 Analytical results of trace elements
95 6% ~ 106 7% , in five Kinds of drugs(Mlg* g 1)
200 1
e Ca 5206 48 814 52 884 89 2643 15 902 41
:,rf Mg 563 31 473 76 447. 47 219 77 512 27
= 1601
S K 22118 10089 26561 12244 3815
g 120 . 4 4 Na 234 02 115 72 249 55 176 60 336 77
§ Fe 829 60 643 90 691 28 727. 9 404 36
g 80 Zn 186 39 155 78 121. 91 204 07 119 77
B Mn 166 72 32 05 117. 46 46 21 8L 11
E 10 Co 113 41 107. 27 84 04 101 54 72 34
= . L. . . " Ni 92 16 9% 51 91. 50 127. %4 62 73
v T v T T Cr 24 87 16 17 14 77 35 27 972
4 8 12 16 20
The volume of digesting solution/mL Ag 269 030 - N 2B
Cu 10 94 208 6 31 8 72 8 42
Fig 3 Effects of the volume of digesting solution S 21 %9 513 10 04 24 T 13 40
I: Mn; 2: Na; 3: Mg; 4: Ni; 5: Cu cd 13 67 9 94 12 05 12 59 9 25
Pb 911 6 38 - - 273
Table4 Recovery of method «_»
/Bg /Bg /Mg ! %
Ca 2 49 150 17 32 98 9
Mg 011 Q15 a 27 106 7 3
K Q0 65 20 2 66 100 5
Na 0 27 12 1 42 95 8
Fe 1 64 16 0 1777 100 8 ’
Zn 0 40 L 20 1 56 96 7 ( )
Mn 1 14 50 592 95 6 s
Co 325 60 9 63 106 3 5 ,
Ni 4 04 10 0 14 18 101 4 Ca Mg . K,
Cr 0 14 50 5 34 104 0 Na, Fe, Zn, Mn, Co Ni
Ag Q27 50 5 34 101 4
Cu Q 025 175 17 16 97. 9 ’ Mg
Sr 219 35 5 60 97 4 ’ . Mg
cd 022 20 224 101 0 , Mn
Pb 0 91 150 15 53 97. 5 ,
s Mn
24 )
5 0.25¢g , Mn )
1 Cd Pb
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Determination of 15 Trace Elements in Antineoplastic Traditional Chinese
Medicine by Atomic Absorption Spectrometry

LIU Yar ming, WANG Hui, HAN Jirrtu, LOU Zht ge, YUE Sht ping
College of Chemistry and Chemical Engineering, Xinyang Normal U niversity, Xinyang 464000, China

Abstract Five kinds of antineoplastic traditional Chinese medicines including fufangtianxian capsule, xiacaiping tablet, zhiling
capsule, shenlian capsule and shenlinglan capsule were digested with HNOs H Cl mixed acid. The fifteen trace elements including
calcium, magnesium, potassium, sodium, iron, zinc, manganese, cobalt, nickel, chromium, silver, copper, strontium, cadmr
um and lead in the above mentioned drugs were determined by atomic adsorption spectrometry. The effects of the kinds of m ixed
acid, the ratio of HNO; to HCl in the mixed acid, the volume of digesting solution and the digesting time w ere also investigated
in detail. T he results obtained show that the concentrations of Ca, Mg, K, Na, Fe, Zn, Mn, Co and Ni in the five kinds of

antineoplastic Chinese traditional medicines are higher than those of other elements.
Keywords Atomic adsorption spectrometry; Antineoplastic Chinese traditional medicines; T race elements
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