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1.4.1 HNOs— HCIOs(4: 1); HNOs— HoSOs(3: 1) ; HNOs— H20x( 31 2); HNOs— HCIO: = HaSOs( 4
1: 0.5); HNOs; HNOs— HCI(3: 1),
1.4.2 2 ml ( 0.3 ¢ > 6 mL
( 3~ 4ml), , 0.5mPa 1.0mPa 1.5 mPa 2min
%
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, Hg , NO:, 1 50 g/ KMnOs, 0.5
min , NO: % (P HNOs( 0.5g/ LKCnOy, Hg*
) 10 mL, As s HNOs, 4 mol/ L HCI
10mL,
1.4.3  Hg As Hg 0.1g , 2mlL  HNO;, 1mL
HCl 90 C 10 min, 0.5mPa 1.0 mPa 2 min ,
, NO: 1 50 g/L KMnOs, 0.5 min 5% (@) HNOs
( 0.5gLKCo0) 25 ml, , As , 2ml  HNOs, 0.5 mL
HCIO . HNOs 4 md/LHCl 25 ml,
1.5
Hg 15 mA, 300 V, 8 mm, ( ) =200 C, Ar ,
0. 5 L/ min, 1 L/ min As: 60 mA, 360 V, 900~ 1000 C,
Hg
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1.6.1 Hg Hg (0.5mg/1)0.0, 0.1, 02, 04, 0.8, 1.2, L.6mL, 5% (9
HNO:( 0.5 /L KCrOv) 50 mL,
Ii= - 1. 179+ 1.278x C, r= 0.999 9( Ik , C ug/'L)
1.6.2 As As (1mg/1)0.Q 0.25, 0.5, 1.0, 2.0, 5.0 mL, 4mol/L,
HCl 35.0, 34.75, 34.5, 34.0, 33.0, 30. OnlL, 5 ml, 50 mL 30 min
2 L= 0.065 7+ 19.533%xC, r= 0.99 9( I , C
ng/L)
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HNOs , HCIO: HeOe
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HNOs— HC)( 2: 1) (HgS) HNOs— HCIO:( 4: 1)
, HCIO , HCIO: (130 C) HNOs( 120 C),
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1 Hg
Table 1 Influence of digestive agents on the determination of Hg in biological samples
S Digestive Original content” Added Detected” Recovery x ks RSD
ample agent o/ (mg- LY p/(mg-L'Y)  p/(mg-L) RI% % 5 /%
Blood HNO, 0.018 8 005 0.0554 73.2
( ) 0.014 1 005 0.050 4 7.6 74. 9% 3.4 4.47
0.014 5 005 0.0539 78.8
HNO;- H,S0, 0017 7 0 0 0.067 4 0.4
(31 00125 0.0 0.0620 9.0 %9 103 0.31
0.013 4 0 06 0.062 8 98 8
Liver HNOs 0. 219 05 0.661 8.4
) 0. 146 05 0.576 8.0 8. 745 507
0. 29 05 0.773 9.8
HNO;- H,S0, 0. 115 05 0. 630 103. 0
(3 1) 0. 108 05 0.563 91.0 97.3%6.0 6.19
0. 0% 05 0.584 97.8
HNO,- HCI 0. 331 05 0.902 114.2
(31 0 250 0.5 0.889 127.8 112 4164 146
0. 246 0.5 0.722 95.2
* 107 °(Unit 5 10 ° for liver sample)
2 As
Table 2 Influence of digestive agents on the determimation of As in biological samples
. Digestive Orginal content” Added” Detected Recovery Tk RSD
mple agent o/ (mg- L") @/(mg- L' p/(mg- LY R/ % % se1%
Blood HNO, - HCO, 0.046 9 01 0. 151 104. 1
( ) (41 0.040 5 01 0. 140 99.5 106.7£7.14 675
0.087 5 0.1 0. 201 113. 3
HNG,— HCIO,— H,SO, 0.063 5 0.1 0 10 105. 5
(4: 1. 0.5 0.058 5 01 0. 143 84.5 97.6x11.4 11.71
0.0592 01 0. 162 102 8
Liver HNOs - HSOr 0.0629 0.5 0. 517 90. 8
) (320 0.039 5 0.5 0. 492 90.5 8.6X1.8 2.04
0.086 6 0.5 0.54 87.5
HNO, - H,0, 0.0559 0.5 0.572 103. 2
(302 0.0977 05 0. 600 102 3 %.4%538 5.80
0.0 0.5 0. 464 928
* 10°° (Unit is 10°° for liver sample)
2.2
, Hg (92.5%26. 9%,
N Hg As 0 R
, ( ) . .
0.5mPa 1.O0mPa 1.5 nPa 2 min; 0.5mPa 1.0 mPa 2 min,
2.3 Hg As
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3 Hg As
Table 3 Results of analysis and recovery test of Hg or As insome Chinese patent medicines containing cimabar or realgar
Element detected RSD Recovery
Sample Name Content 0 1%
w/10°3 e RI%
. . . +
Sample containing cimabar Tianwang Buxin Wan( ) Hg 89150394 4.42
Angong Niuhuang capsule( ) Hg 7554£233 3.08 104 1£5.3
“innabar He 78. 8T 15. 1.91
( ) Cinral ¢ 79.8%15.08 1.9
: +
Sample containing realgar Niuhuang .]iedu tablet( ) As 66.71T1.74  2.61
Angong Niuhuang capsule( ) As 6613226 3.41 9h6%138
( ) Realgar( ) As 60012114 3.52
2.4
As |, Hd 2~ 5 mol/L ; Hg s
5% ( ¢) HNOs
, Hg
Hg2+ ,
s Hg (01~ 1g/ ) KHB s s
, 1 ¢/ LKHB: As KHB:
(AsHs), 7~ 20 g/ L. KHB: s
KHB:4 20¢/ L,
1 , , , 1996 17(1): 89
2 , , 191, 190 12): 1448
3 , . 194, 2(4): 1
4 , . . , 1997(4): 12
5 Van Delft W, Vos G. Comparison of digestion procedures for the determination of mercury in soils by cold_vapour atomic absorption

spectrometry. Anal Chim Acta, 1988 209(1- 2): 147

Determination of Hg, As in Biological Samples and
Chinese Patent Medicine by Hydride Generation— Atomic
Spectrophotofluorimetry with Microwave Digestion

Wang Ningsheng, Tang Yishan, Pan Huaxin, Wang Peixun
( Institute of Clinical Phamacolazy, Guangzhou University of Traditional Chinese Medicine, Guangzhou 510405 )
Abstract A method for the determination of mercury and arsenic in biological samples and Chinese
patent medicines by hydride generation— atomic spectrophotofluorimetry with pressure gradient microwave
digestion has been established. Recoveries of Hg and As have been proved to be 97. 3% ~ 99. 1% and
99. 4% ~ 105. 7% in biological samples, and (104.1%5.3)% and(94.6E1. 8 % in Chinese patent
medicines respectively by the recovery tests of standard addition to the samples under optimum conditions.
The method has the advantages of simple operation, high precision, good repeatability and low interfex
ence and is suitable for the determination of Hg, As in biological sanples and Chinese patent medicines.
Keywords  Atomic spectrophotofluorimetry, Hydride, Microwave digestion, Mercury, Arsenic, Biolo

gical sample, Chinese patent medicine



