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[ Abstract ] Objective; There are rich in mineral elements in Tibetan medicine Renqing Mangjue, in
which contain a lot of Hg, Pb and As besides the human body essential trace elements and macro elements. So to
establish the method for determination 24 inorganic elements in Renqing Mangjue by micrwave digestion-inductively
coupled plasma mass spectrometry (ICP-MS). Method: A method was studied for the assay of many inorganic
elements such as Cr, Mn, Ni, Co, Cu, Zn and As in Renqing Mangjue by microwave digestion-inductively coupled
plasma mass spectrometry with Rh and Re as internal standards. Result: Detection limits for above elements were
0.003 2-2.419 g-g ™', with the recoveries were 80. 62% -108. 2% except for Hg. Conclusion: Established a fast,
accurate and reliable method for assay of 24 inorganic elements in Renqing Mangjue. Which are foundations for the
further research the species of every element in Renqing Mangjue, its pharmacological effects and establish the
quality standard of Renqing Mangjue.
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B AR E gk EAEE RSN . ENE
FHRERE 2 , W R IS FH A Ry T4z FLYT 3000 2 AR hy
W2 R F R H R R et R
2yt G ARG E &R VEY N S JC LT K A 2
AT SCTE A4 o A SCHEST T 00 T % ICP-MS
el F =%+ Na, Mg, Al,K, Ca, V,Cr, Mn, Fe,
Co,Ni,Cu,Zn,As,Se,Mo,Ag,Cd,Au,Hg,Tl,Pb,Th,
USEZRIHIC RS RN E, il — S0
T8 W TEHLIG R A A7 T A4S B 24 550 PE I PIL ) 42 L )
1 w7

MARSS 7 5 gk 1 i A (A 45 s 7 R W3R &
K - D G5 P T R % [ e o, 6 1R CEM) | Mlli-Q
Z B4l K Z 45 (3 18 Millipore ) ,7500ce HY H JE
BEBE TR (3£ E Agilent) , [ L 1 55 1k 2%
A9 X 8 55 b &, Pilter 2 SR T (2 =
0.1)%C A —1RM,2.5 mm H.0 i, P
J R b

X} BB 7 #% % : ECS ( Environmental Calibration
Standard , Agilent ) ¥ 5% Vi & % B (5% HNO, 4
i), % 1000 mg-L ") Fe,K,Ca,Na,Mg Lk 2 10
mg-L~'ff) Ag,Al,As,Ba,Cd,Co,Cr,Cu,Mn,Mo,Ni,
Pb,Sb,Se, TI,V,Zn, Th, U %50 % ; kX BB A% 4 W
1000 mg-L™", NARZ W 1 000 mg- L~ &% Fl gk Xt &
it 8 W (5% HNO, 4 57 ) (RN ER T 58 S BE ) , B
B 1 mg- L7 P43 W 10 pg- L' Li, Co,Y,Ce, Tl
IRA X M W (2% HNO, 4 i) (Agilent) ; HNO,
(BV-TI %%, 4t 52 Ak 2% 3 5 WF 58 i ) , H,0, (MOS 2%,
Jb stk 2 E R 5T T ) , B4l K (18.2 MQeem ™) [
il FH T T B T A I T R o VA

PO 251 2258 (L5 220090559, 220100559 ,
720110559 ) ¢ 7 15 45 7 2= B il 7] =5 42 1k
2 HEEHER
2.1 FERVACIRTTVE RSO 2510 10 2 L
HE I S R A IR A 35T o HERRFRICRE & 0. 050 0
g BT MR A Uk R U A 2 -V SR 2 M (PTFE-
TFE) & 3 ff & b, Jn A MR 6 2 5 mL A1 H,O0,
1 mL, 2 00 A4 0 30 i A 0 o AR08 e o T A R DT 4
Joi AR FT T VA R N R T
% 2 T15 50 mL PET ¥R b, DL/ & 48 4l 7K 36 %
HRES 357 3 ~4 W,V A I 2 PET b, 2 it
A 50.00 g R A) . W AT AR 10 A, S R
AH IR 77 v b 3

2.2 BMHmRERF ORI 1200 W, H R

100% , 5 B IR FHEF ] 5 min, #2120 °C, {4570
[E] 5 min; @& KIH 1 200 W, F] 2K 100% , i
JENETF ] 6 min, IR E 170 C A F5HFE] 5 min,
2.3 ICP-MS TAEZ4 U4 A& itk 4
L AR e AR MR I R AR R EAR W
XUHL ] (R e PR A5 45 TR bR o 28 I T 0 (4% 2 4K
BB NI 1350 WA IS 15.0 Lomin ' 4
By 1.0 Lomin ™' 2SS 1. 10 Lomin ' b
LS i 0.25 Lomin ™' AE S22 0.1 mL -
min =" CRFETRFE 8.0 mm SRFEHEFLAE 1.0 mm, B H
HEFLAR 0.4 mm, 43 A7 6 X 4 0 & 43 B, FR 43 B[]
0.3 s/[A i, 81 <0.5% , WUH fif <2% , N Fr
JE2 ' Rh, ' Re,
2.4 FRMETAEMNEZ  H 5% R A TR IR A % IR
W B R REH 0,0.5,2,10,50 pg- L', 145 R4
TR A X BB W . SR 1 28 5156 B 8 A Pk R A ) LAt 2
#1000 mg-L~"FHl 5% MR A TR B H BN 0,0. 5,
2,10,50 pg-L™' ERACHRB BT, REFH
Bt BRIV R G AN 1 sl 22 il b of i 42, A 6 R 4K
r=0.999 9,
2.5 THHEEKHERER & ICP-MS 4 if 72 &
A/ AR N A S o - STl g5 & VAN ]
il A EASONE A T IR SR AR AR AR I A 1 AR
A B P E B N An o R LR E PR Y
EPA200. 8 pr#E 7 BB T4, 47 A s &L I, SRR
TN R T R
2.6 JyikR L BRAORE W AR OL AR i g AR
LEC T AT I R S T TR 45 R R 3 IR
A0 5 — 5 ViR B 45 70 3 0] BRI T 10 45 SR A9 210% O Tk
XPRE S 0 R AR B . X R —FE AL 6 AT
AEFR N E AR B TR BRI . A RILE L,
2.7 R RWEAIRR 5 mL Al H,0,, 1 mL
A B B RE S 43 00T 24 i R A R
I 7 FLrp 2% T R B IR LIS B AN RE Al 3 07, Bl
FEMZS (1. 25 B BROR A, oAb T 9 Il i %2 7
80.62% ~110.4% , LB iZ J7 L WA vl 56 . 45 3% I
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2.8 FEMINGE  BOEURE 2540 AR A AR 2.1 3
T VR AL SR SRR S TR A ICP-MS | 2 45 A
m 24 MOCE M AR, SR ILE 3,
3 itig
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F1 HERUBRMBEE
Table 1 LOD and precision of method

R3 FHCETHPENTEREWE(n=3)

P ffﬁ&ﬁ% RSD P 1@&[55 RSD

/ng-g /% /ng-g /%
Na 0.179 2 0. 89 Zn 0.249 2 1.55
Mg 0.210 6 0.57 As 0. 699 7 2.01
Al 2.205 5 1.42 Se 0.510 3 4.12
K 0.439 4 0.41 Mo 0. 066 3 1.53
Ca 0.610 6 0. 94 Ag 0.3520 1.35
\ 0.043 8 1.32 cd 0.044 5 1.21
Cr 2.416 0 1.45 Au 0.003 2 1.34
Mn 0.171 4 0. 89 Hg 0.614 3 1.16
Fe 0.201 2 0.48 Tl 0.501 2 1.12
Co 0.034 4 1.73 Pb 0.192 3 2.42
Ni 0.322 4 1. 60 Th 0.007 9 1.25
Cu 0.1115 1.27 U 0. 005 2 1.47

Table 3  Results of total inorganic element amount in Rengqing
Mangjue(n =3) pgeg!
JLR [ LR {=HF
Na 1 647 Zn 207.9
Mg 3107 As 659.2

Al 3877 Se 7.182
K 13 380 Mo 3.422

Ca 37 607 Ag 38.87

v 12. 16 Cd 1. 092
Cr 17.32 Au 364.0

Mn 125. 4 Hg 11 255

Fe 4 435 Tl 0.085 2
Co 0.995 5 Pb 1702

Ni 12.25 Th 0.350 7
Cu 817.0 U 2.549

R2 BHCEERPENTENTEHIEKE(n=6)

Table 2 Results of average recovery of inorganic elements in

Renqing Mangjue(n =6) %
JLR El&ES RSD JLHE A i 5 RSD
Na 106. 8 1.9 Zn 85.29 1.1
Mg 104.3 1.7 As 94.92 1.0
Al 105.2 2.0 Se 86. 62 1.6
K 102.5 1.4 Mo 89.33 0.6
Ca 99.71 2.0 Ag 87.21 1.9
\Y 103.4 1.6 Cd 93.76 1.8
Cr 105.2 0.9 Au 89.92 1.6
Mn 100. 3 0.7 Hg 76.92 2.7
Fe 97.83 0.7 Tl 99.97 2.0
Co 102.3 0.8 Pb 107. 4 1.9
Ni 102. 4 1.0 Th 90. 12 1.9
Cu 103.5 1.4 U 89.99 1.8

M LMoL E MG =", ICP-MS ] [/ i % 20 JL
Fh 42 J8 O HEAT R M, TR T R SO 1O 5
#9063 (LIBS) $7 K (1% 4% & &b 1 L ICP-MS i fif
B0 fH LIBS 5 75 B B BOEIE K T R I RE 2 R Y
JEE R T ICP-MS ¥ E T EFk

R H b 4 FPE EOUE M & Ca K,
Mg, Na fR UK IE /D, 5 o R & /WX # o 5% H
TR RIS P MR SRR P S R BT R
Ca,K,Mg,Na JEA—F"™ | 1R 2 SCHk 4 #9 e ik
250 T B A A AR R X R A At

AN 1 i & o6 & Fe, Cu, As, Zn, Mn, Cr,
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Ni, V,Se,Co (& BRI D, X 5TH Ml 22K 2459
i Fe (1 & #E4R & Al Cr,Ni, V, Se, Co [ & 4> 75
i A — B o R S 2 I R v Rk R T R
2, TH AR e, EETROR A, EIR I EE O
i I eI B K K (EEE O 2419 1 e
MM T o T Cu, As, Zn, Mn [ 5045 5 %
A 5 U 25 6 Th X 4 RO R B R A AR AN A
TE 5 FHTE A0 2 28 IR 245 Hh B AT T 0 43 A & Min 1 3%
W Zn Al Cu R Z ,Zn S IL Cu i 2 ~3
85, As (3 R LB & e 0 5 7 R 254 7
B N L T R ST A O Mn B & 4 1L Cu,
As,Zn /b Cu W& EEZY R Zn 1 4 %, As 19 & 50K
T Cu, It Zn, Mn (% & & SR 2 J0WE 25 vh 4, ok
T M, Tk T R, W R K, e T, IR
B, BRI W R AR BT K, SR
Zi%ih Ry Cu S HW & 9 BA BB 00 5l |l R
e,

O 245075 298 T Hg, Pb, As, Au Fl AL ) 5
L I R R R 2 h i AR AR E . X T
H 48 Hg,Pb, As 76 A ] 6 5¢ | 21 4% 3x 46 1 4x )
IR FH S A AN TR] B 23R A A 8 [ 24 AR A B ol
Mg AT AREZ SR As, Pb, Hg, Cu 754 T o fA H
AR H RS9 R As 2 mg-kg™',Pb Ky 5 mg-
kg ' ,Hg }y0.2mg-kg ' ,Cu H} 20 mg-kg ', AHE
75 As 0. 659 mg-g~',Pb 2k 1.702 mg-¢ ', Hg
H711.255 mg-g ™' ,Cu 2 0.817 mg-g ™', AKE N TE
I R R B R 1 RL (1 g/kL) , XK 60
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kg S DL BB AR NI, As, Pb, He, Cu By H IR H &t
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e 15 245 FH AR W K il 570 2 (A7 o o 25K v s R
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B RIS G A AR A R BOR . SEPR oK
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