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[ Abstract |
tanguticum was established. Method: Inorganic elements including Ni, Cr, V, Mn, Cu, Zn, Co, Se, Fe, As,

Pb, Al, Ba, Mg

o

Objective; The method for content determination of inorganic elements in Dracocephalum

K and Ca were determined by ICP-MS using sealed microwave digestion and Rh and Re as
internal standards. Result: The detection limits of elements were 0.002-0.951 pg- g_] and the recovery was
91.82% -104.72% by adding standard recovery experiment. Standard value of inorganic elements approximately
equal to measured value in standard reference materials ( GBW07605) and ( GBRW07604 ). Conclusion: It is
indicated that the proposed method has the advantages of accuracy, simplicity, speediness and feasibility. This
paper provides scientific basis for deeply studying the relation between the inorganic elements and the drug effects

and flavor of D. tanguticum , which also established a feasible methods for studying inorganic elements in Tibet drug

of curing CHI BA disease.
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B i 55 22 Dracocephalum tanguticum. 3 jE %
IR LR Z — , JIE TR privangku ( F1
#) BB Z A LAY, T P L
DI H A S5, 42 R A2 RS 2 SR O Bk AR )
HC AR R RE R R R A R i A MR
Ko BUHTHRITBER TR S MR TR
PR o LRI, X R 2 A L2 S R S
BT 0 FE 25 P2 RO T BT T AL
R (S I R (I T S R 2 R

T AR EWIRA S M. 2 REAH
BLIBAM A K, T ELA [R] il 2R R [ A 7R B 25 19 42 )8
THERWART . BHLICHE GHA LKA KR
S T AF SR 2 W 5 A9 24 , JEAL T 2 o B X P B et
PR B A W Sy R R 22T
7 B9 ) 245 3800 TR B iy, BT B LT R 5 I s
FHSRAE A SCHE ST 1 0 T A ICP-MS il 5 5 ol %
F =+ Ni,Cr,V,Mn,Cu,Zn,Co,Se,Fe, As,Ph, Al,
Ba,Mg,K,Ca %53t 16 FICHLIC R & &, 2y 5
WA L 2R S LT A R HE— S 05T
Ba5E FE A
1 #RERE
L1 %A% Agilent 7500a H R 5 55 B 14 BT 3%
{¥ ( Agilent Technologies Co. Ltd, USA); MARSS fif
e % AL (CEM, USA); Milli-Q j# 4f K & 4t
( Millipore, Bedford MA) ,

L2 A SRR ARMER A 10 mg- L7 IRBEIR
AR UETF (5% HNO, 75T, Agilent) 5 AR : B
1 000 mg- L~ & Bk A5 M ff 4 1K (10% HNO, /&,
MBI BBE) , BRMBA 1 mg- L' 8.

Dracocephalum tanguticum ; microwave digestion; inorganic elements; inductively coupled

10 ng-mL ™" Li, Co, Y, Ce, TI JE & 5 H W (2%
HNO, 4}, Agilent) ; HNO, ( BV-TI 4%, b 50 4k 2% iR
FIWEFEHT) s H,0, (MOS g, At 5% fb 23 550 0F 55 B )
Ak (18.2 MQ-cm,Milli-Q #4li/K R %) .

J 53 3 B s o 0 O I K — b M I R
GBW07604 , 251 GBW07605

JE W RE T 5 D. tanguticum 5 A M R I 2587
W ] T 9 T RR 925 28 7 o
L3 FEMEMTE: VAN RETZ2% . 0T,
FER 6 F 55 ~65 CRUBLA b T4 8 h, ke, i
60 H i K5 & FRIL 1. 000 g, Jin AR PU G 2 5 55 1
f@HE B 5 mL HNO, il 1 mL H,0, , #% 401k 59
i Py I AR T A o T R G5 R LS 20 32 IR S AT T R
P13 fifk G, % R T R IR IS A S50 mL PET %R iR
O R AUK DR T A RER 35 3 WK IR A R
PET i, s 78, 1R 4. IR 25 B s [ i
B [ b o ) SO 36 i 7 #r a5
2 HBRESW
2.1 R EAEWAE LKL,
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i et [ At (]
2 SNk S LS ; i/ T :
/min /min
/W /Go
| 1 200 100 5 130 10
2 1 200 100 6 180 18

2.2 ICP-MS T &% 10 ng-mL ™' Li,Co,Y,
Ce, T1 3B A 4 M ¥ 80 8 0233 941 38 W A0 1,000 g- L7
B BlAR HE T W R P9 AR IR, 6 TCP-MS i 5 2% ik
Tl 3B H 5 TR W 2,
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®2 ICP-MSHSMSRHE AT REZ A R ERH RS, LSS A 3h2 HilAn
5 H T AR 5 H TAE&H HEMNZR . T A JCE M bR £t r=0.999 9,

% 1 350/ W FrEHEALEE 1.0/mm 2.4 TICHZEEMEE FIE ICP-MS 44t fE & {k

A 15.0/Lemin " || BIRHEAL 0.4/mm Yi KUELA | 22 I B LSBT A R S0 | A

S 0 R L O/Lomin ™" || 4MH7# L5 BT Py BN TR R R LA RS W 5E ) R A L&

- A 0.85/L-min " || B4} ] 0. 38/ [l {ir £ HGE RS BN bR oc E LR E Broaf A ) EPA200. 8

A 0.25/L-min~" || &L <0.5% Pl 5 AR ER T4, #E47 A SR E , SRk T I 52 J7

PGRAEE 0. 1/mL-min " || BT <2% 9 B 1 o

TR IR 7/mm A bR IC & " Rh,'* Re 2.5 it iRAEEE ERANIEREGT,

BT AT W B 45 W R, A% T 6 3
2.3 ARMELAFME PhS% HNO, Jydr IR RO fork i i ok 0K R B 6T o
0.010 g- L™ W& Ni,Cr,V,Mn, Cu,Zn, Co, Se, Fe, - joyifyy . 4okt if FATHISE 5 WO BT M I,
As,Pb AERYERBEIR G bn HE VR WA AR oD 800, 1 ze iR AT SR L5 SR A RSD 7E 0.4% ~3.7% A
i 5% HNO, BRI H BOKEEEN 50,10, roppmomigig. RLE3,
2,1,0 pge L7 4 bR HE R R B0 22O AE IS0

#®3 FHEEHRIOERE

PV “Ni %er 'V OPMn ®cCu ®Zn "Co ™Se TFe "As *Pb TAl ""Ba ¥Mg PK *Ca
i g 0.066 0.006 0.651 0.003 0.052 0.095 0.009 0.004 0.093 0.026 0.002 0.217 0.999 0.003 0.626 0.951
RSD/% .7 0.4 05 L3 L4 29 LS5 21 37 09 L6 35 L1 13 L7 0.8

2.6 JyiLMEWRRE 4 BRFE AT AL B O A ICP-MS A #R iy ( GBWO7604 ) |, 5 iE Jy s 0 ofE B, 45 R W
W 5E A AF I E 1 [ 2 E ) 5 2 bR ( GBWOT7605 ) #*4,

£4 REDERGREERNEE —

B B GBW0T7604) FH{ GBWOT605)

R B 52 b —
Ni 4.6 +0.3 4,526 =0. 06 1.9 0.2 1.900 £0. 04
Cr 0.8 £0.02 0.5333 0. 14 0.55 +£0.05 0.3344 £0. 16
v (). 86 0. 6058 £0. 03 0.64 0.66 £0.23
Mn 1240 40 1055 =0. 13 45 £2 47.17 0. 01
Cu 17.3£1.0 16. 84 =0. 04 9.3+£0.5 9.005 £0.03
n 26.3+£0.9 26.71 £0. 04 37T+1 37.81 £0. 14
Co 018 £0.02 0.1729 =0. 12 0.42 £0.02 0. 4554 +0. 38
Se 0.072 0.067 £0. 12 0.14 £0. 01 0. 1382 £0.05
Fe 264 £ 10 271.01 0. 14 274 £ 10 332.6+£0.04
As 0. 280 £0.03 29.19 £0. 13 3.70 £0. 6 3.122 £0.02
rh 4.4 +£0.2 4,365 =0. 04 1.5+£0.2 1.455 £0.03
Al 0. 30 1.750 £0. 03 0. 104 0. 005 0.3677 £0. 18
Ba 58 +£3 59.47 0. 02 26 £2 28.29 0.2
Mg 0.17 £0.01 0.1762 0. 04 0.65£0.03 0. 6828 £0.07
K I. 66 0. 06 1. 628 =0. 48 1.38 =0. 04 1.423 £0. 02
Ca 0.43 £0.02 4,243 £0.02 1.81 =0.07 1. 854 0. 02

2.7 AREOAE SRR bR E iR W M E T K & i IR E R 91.82% ~
JIEEBIATATIE, R AR 455 22 0.100 0 ¢, 76 104. 72% &5 SRR W HER BEBAF , J7 1 7T 1 2 92 B b
e R R ARG, IMAZICR R MER Wb, SRWES.
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Ni Cr v Mn Cu £n Co Se
DA it 1. 500 1. 000 1. 000 30. 000 9. 000 25, 000 0. 200 0. 050
il 5 {8 1.396 1.021 0.978 31. 180 8.876 25,472 0.1899 0. 048
[ i %/ % 93. 06 102. 10 97. 80 103. 93 98. 62 101. 88 94. 95 96. 00
&R =
Fe/pgrg ' As/pgrg ! Ph/pgeg ! Al/ ngeg™! Ba/ngrg™' Mg/ mgrg ' K/mgeg! Ca/mgrg '
fin A 250. 000 0. 500 1. 000 0. 500 0. 050 2,000 10. 000 15. 000
il 5E (& 261. 82 0.467 0.932 0. 482 0.047 1.876 9.182 14. 472
1] s ./ % 104, 72 93,40 93. 20 96. 40 94,00 93, 80 91. 82 96. 48
2.8 FRMMHT HR L3RR ETAL R IEAR AR SR IR 16 FOCEK VAR IR 6 TR,
A% b5 HE B 0 5E J5 3%, F TCP-MS 23 5300 5 J v ¢
F6 EHHEZRENTENRESWAE peeg”!
TE Ni Cr v Mn Cu Zn Co Se Fe As Pb Al Ba Mg K Ca
& 3.310 1.484 1,312 54.02 16.95 47.68 0.424 0.068 523.6 0.826 1.658 0.847 0.047 4.025 19.38 32.49
3 itig TR TR, 1991183,

ICP-MS % M £ K HLIGC K 5 AES 3%, AAS 3%,
AFS WA LB, RA PR R HER S AR Z AT
S F I AP 02 2 LT 2 A T K Ak A
MTFBL.

BE il D 5 45 R R R 45 22 P OC &K Fe, Zn,
Mn #1 Cu f9 & BRCE & T Ni,Cr,V SRS .
R 24 Wi PR i Bk B Bk R I T AR O, B
S A, TG AT PR RRXUR D BRI K K
S R RS, DA TR I K I, TR
MHZ 8%, 36 A8 977 I e T Il 38456 B A7 K I
HATAB, E R F 2h SRR mE M T
205 HA AL A3 0 5 BRI i SRR L B R 2R
A4 o0 A — B, X 5 2 I A B 25 S PR AR O, R R

W AT AR EEY M —.
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