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S . . )3 JIW-1kVA (
R N N B )
. . Pb (1000 pg* mL™",
s s ); As (1000 pg » mL™",
. , );  HNO,( 65%), HCl, K;Fe(CN),
- N (GR); K,Cr,O;, H,SO,, 30% H, 0, ( DN
. - (AR),
. ’ 1L 4
R N N N K, Cr, O;-H, SO, s B
, N KBH, (L 5% KBH,, 0.3% NaOH).
° NaOH 1L 8 g, 600 mL, s
KBH. 9 g,
1 Pb [5% K,Fe(CN);, 0. 5% HCI].
K;Fe(CN)g 50 g, 500 mL, .
L1 1% HCI 500 mL,
HNO; As (3% KI, 1% Ve, 1% ): KI
H, O, 30 g, Vc10 g, 10 g, 500 mL, s
CO, ., H,O s 500 mL. .
° K, Cr, O;-H, SO, (K,Cr,O; ¢+ H,O: H,SO, =1 :
: HCL 9 1), 20g 40 mL .
) K;Fe(CN);  KI . 360 mL .
. Pb'", AT,
KBH, PbH,  AsH,, K, Cr, O, -H, SO,
’ > 24 h . )
’ 10% HNO, 24 h
0.1g ( ) 50 mL
Pb*" 4 2[Fe(CN); ¥~ = Pb"" + 2[Fe(CN)]~ (D) . . ’ ]
Pb*" +[BH,] +2H,0 = PbH, # + HBO, +3H" (2) . X ) 1%
PbH, = Pb+ 2H, 4 3 HCL 5 ml . 10 ml .
2 2 mL, , 10 mL,
As®t 2T = AT + 1, (4)
4AS™ +3[BH, ]+ 6H,0 = 4AsH, A + HBO, + 9H" ’
5 Table 1 Procedure of wet digestion for samples
2AsH, = 2As+ 3H, 4 (6)
. Jre
1 5ml/ X1 60
vl . . . 2 30% 1mL/ X3~5 90
. Q] 3 2mL/ X6~8 200 1 mL
1.2
( DN ( DN ( : s
720110557) ( . AAWin vl. 2 . , Pb  As
720110561) , , .

( 2013 8 ), ) 200
1.3 mL » min~ !, s 10
WHG-630A ( min, . . ,

); TAS-986(G) ( o s
); Milli-Q Reference (18 2 s s s
MQ ¢ cm, Millipore ) ( s . s
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s s . 10 mLL EP . 5 7 mL As .
o , 10 min N
L5 (3)As Pb
1L.51 Pb , : A=0. 007 9¢+0. 009 0, r=
(1)Pb Pb 100 0. 999 4, (A. s C: )
uL 10 mL . 1% HCI ,
10 pg+mL™"  Pb . 10 pg + 2
mL™" Pb 0, 25, 50, 100, 200, 400, 800, 1 600 pL
10 mL , 1% HCI . 0, 25, 50, 21
100, 200, 400, 800, 1 600 ng » mL ' Pb o 11 s
(2)Pb : Pb o 3 ,
200 pL 10 mL EP ) Pb 5 8 ;
ml, s 10 min . 10 s
(3)Pb 14 Pb o 0.1g, 10 mL, Pb
s : A=0. 000 9c+ As s 2,
0. 003 1, r=0. 999 5(A: s C: ). 2,2
1L 52 As 100 ng *» mL~' Pb 6
(1) As Pb RSD 2 0%; 50 ng « mL™"  As
As . As Pb 6 . RSD 3.2%,
1/3~1/2, As Pb  1/2
R As 50 pl 10 mL s 2.3
1% HCI , 5pugeml ' As o ,
Pb . 0. 1g s Pb  As
(2)As 300 p. As s , 3,
Table 2 Detection limit and quantification limit
Detection Quantification Sample Detection Quantification
Element 0 Slope limit limit weight Volume limit limit
/% JGug e mLD)  /(pg e mLD /g /ml JCug e mLD)  /(ug e mLD)
Pb 20 0. 000 9 0. 067 0. 22 01 10 0. 067 0. 22
As 32 0. 007 9 0. 012 0. 041 01 10 0. 012 0. 041
Table 3 Results of recovery test(n=6)
Name Element Content/ g Aded/pg Determined/ g Recovery/ %
Anzhijinghuasan Pb 0. 05640, 005 1 0. 05 0. 10240. 008 9 92. 00
As 0. 03540. 003 2 0. 03 0. 06440, 005 7 96. 67
Dangzuo Pb 4. 360. 016 4 8 3540. 039 99. 75
As 2. 5640. 009 6 2 4. 5140, 012 97. 50
Renging Changjue Pb 162 09+ 1. 65 150 312. 06+3. 56 99. 98
As 93 654 1. 26 90 183, 5342 76 99. 87
Rannasangpei Pb 110. 9241 31 100 210, 53+2. 78 99. 61
As 51 6840. 98 50 10L 2641 96 99. 16
92. 00% ~ . -
99. 98%  96. 676 ~99. 87/, . - ’
24 Pb As , N
s , . Pb . As .
. N N . KBH, . ,
Pb  As L4 30
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Table 4 Determination results of Pb and As in samples(x+SD, n=6)
Name Element Batch Determined/(pg * g Average/(pg + g b
1 0. 6640. 056
Pb 2 0. 6340, 086 0. 6540, 021
3 0. 67+0. 039
Anzhijinghuasan
1 0. 3240. 021
As 2 0. 3340. 037 0. 3340. 005 8
3 0. 3340, 043
1 43, 1640. 26
Pb 2 42,9240, 31 43,1540, 22
3 43, 3640. 16
Dangzuo
1 24, 6740. 013
As 2 25.7940. 095 25. 4440, 67
3 25. 8740. 076
1 1631 36+7 55
Pb 2 1 626, 596, 39 1623 11+10. 43
3 1611 39+£8 67
Renging Changjue
1 956. 5243, 26
As 2 926, 76+5, 12 939. 81+15. 21
3 936. 1646. 29
1 1107 36£9. 35
Pb 2 1119 27+7 23 1109, 64+8 72
3 1102 28+09. 41
Rannasangpei
1 515. 86+5. 95
As 2 516, 87+3. 78 514, 2343, 73
3 509. 96+6. 68
25 HCI s s
HNO;  30% H.O. . , Pb'" As* )
HNO; , 30% H,0, , Pb As
s , 30% H,O, , As , As; H,
, 60 C , o As, H, s As . KBH,
HNO; s , HCI , s H,
2.6 , ., KBH, HCI
Pb As s . B
, Pb As s Pb KBH, s s
As y 10 mL 1% HCI o s KBH,
Pb  As , 30 20 . , 1. 5% KBH, —0. 3% NaOH
P Pb s 1% HCI B
As s , 28
. Pb 5% K;Fe(CN)4-0. 5% HCI , K;yFe KBH,
(CN); , HCI o
, HCI . KyFe(CN); N o
. As 3% KI—1% Ve—1% , s s
10 min ’ ’ ° ’ [l ’
2.7 - (KBH,-NaOH-HCIl) o Pb As s
KBH, Pb'" As*T 200 mL » min™',
PbH,  AsH;. o KBH,
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N ’

HNO;  30% H,0,,
5% KyFe(CN); —0. 5% HCI
3% KI—1% Ve—1% ,
KBH, —0. 3% NaOH ,
1% HCI,

1%
, As
L5%

10 min,

HCI, Pb

200 mL * min !,

s . 0. 067 0.012 pg » mL™";
:0.22 0,041 pg e mL7};

1600 12 5~800 ng » mL™'; (RSD) . 2. 0%
3.2%; : 98 00%~99. 98%  96. 67% ~

99. 87%. . ,
. : 0.63~0.67 0.32~0.33 pg *

g 42, 92~43, 36 24 67~25 87 pg e g s

: 1611 39~1 631 36 926, 76~956. 52 pg + g '3
. 1102 28~1 119. 27 509 96 ~516. 87
pg*g . ) )

:25’\‘
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Study on Content Determination of Lead and Arsenic in Four Traditional
Tibetan Medicine Prescription Preparations by Wet Digestion Flow
Injection-Hydride Generation-Atomic Absorption Spectrometry

ZHENG Zhi-yuan' ***, DU Yuzhi"?, ZHANG Ming" **, YU Ming-jie" > *, LI Cen" ***, YANG Hong-xia'" ?,
ZHAOQO Jing" **, XIA Zheng-hua" **, WEI Li-xin'* **

1. Northwestern Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810001, China

2. Qinghai Province Key Laboratory of Tibetan Medicine Pharmacology and Safety Evaluation., Xining 810001, China
3. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract Four common traditional tibetan medicine prescription preparations “Anzhijinghuasan, Dangzuo, Rengingchangjue
and Rannasangpei” in tibetan areas were selected as study objects in the present study. The purpose was to try to establish a
kind of wet digestion and flow injection-hydride generation-atomic absorption spectrometry (FI-HAAS) associated analysis meth-
od for the content determinations of lead and arsenic in traditional tibetan medicine under optimized digestion and measurement
conditions and determine their contents accurately. Under these optimum operating conditions, experimental results were as fol-
lows. The detection limits for lead and arsenic were 0. 067 and 0. 012 pg * mL™" respectively. The quantification limits for lead
and arsenic were 0. 22 and 0. 041 g » mL ™' respectively. The linear ranges for lead and arsenic were 25~1 600 ng » mL™' (r=
0. 999 5) and 12 5~800 ng * mL ™' (r=0, 999 4) respectively. The degrees of precision(RSD) for lead and arsenic were 2. 0%
and 3. 2% respectively. The recovery rates for lead and arsenic were 98 00% ~99. 98% and 96. 67 % ~99. 87% respectively.
The content determination results of lead and arsenic in four traditional tibetan medicine prescription preparations were as fol-
lows. The contents of lead and arsenic in Anzhijinghuasan are 0. 63~0. 67 pg+ g ' and 0. 32~0. 33 pg * g 'in Anzhijinghua-
san, 42. 92~43. 36 pg+ g ' and 24. 67~25. 87 pg+ g ' in Dangzuo, 1 611 39~1 631 36 pug+ g ' and 926, 76~956. 52 pg *
g~ in Renging Changjue, and 1 102, 28~1 119, 27 g+ g~ ' and 509. 96~516. 87 pug * g~ ' in Rannasang pei, respectively. This
study established a method for content determination of lead and arsenic in traditional tibetan medicine,and determined the con-
tent levels of lead and arsenic in four tibetan medicine prescription preparations accurately. In addition, these results also provide

the basis for the safe and effective use of those medicines in clinic.

Keywords Traditional tibetan medicine prescription preparations;Lead; Arsenic; Wet digestion; Flow injection— hydride genera-

tion— atomic absorption spectrometry(FI-HAAS)
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