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HPLC-MS 4
Wik, BAM, RAEH, TAS, KA, AHE
( s 250012 L , 250012)
- Rg
AgilentTe— Cig(4 6 mm X 250 mm, 5Hm), 0. 1% S S 1.0 mL
* min % ESF, (SM) (m /&) 209 321 677, 823 , : Rg
202~1212 20~ 120 0.53~1.86 0. 4~ 1.4 g mL™'
Rg (232 630 64) B g (669. 014 51) Ug (564E34.71) Hg
(428420 17)l g : , ,
; - ; Rg; ; ;
: R917 : A : 0254- 1793(2009) 11- 1812- 05

HPLC-MS simultaneous detenm nation of four constituents
n Hongzhu Callrhinus pills

7ZHANG Zhenl,WEIChun— m 1 YUAN Gui yan WANG Ben- jig ZHANG Ruj GUO Rui- chen

( Institute of Clinical Pham acolbgy, Q iluH ospital of Shandong Un versity Jinan 250012, Ching
1. College of Pham acy, Shandong U niversity, Jinan 250012 China )

Abstract Objective To establish an high— perfomance liquid chim atography— m ass spectrum m ethod for deter
m inatbn of panaxsaponin Rg, rarin psoralen and isopsoralen n Hongzhu Callhnus pills M ethods An Agilent
Te— Cis (4.6 mm x250mm, 5 Pm) cobmnwasused for the separation, and gradiently elited by 0. 1% acetic acd
— acetonitrile w ith flov rate of 1. 0mL* m . AP— ESIwith positve jon mode and the selected bn mon ioring
were used The ionm ass spectrum (m /z) of 209 321, 677 and 823 were selected to quantify panaxsaponn Rg,

icarin, psoralen and isopsoralen, respectively w ith lorazepan as an ntemal standard Results The Iner range of the
calbratbn curves for panaxsaponn Rg, icariiy psoralen and isopsoralen were 2. 02— 12. 12 2.0- 12.Q 0. 53 -

1.8 0.4- 1.4 Hge mL™' respectively The contents of panaxsaponn Rg, icariin psoralen and isopsoralen per
Hongzhu Callth inus pill were (232. 6 £0. 64) Hg (669.0£14.51) Ug (564 £34.71) Hg and (428 £20. 17)
Hg Conclusion The established m ehod is convenient rapid and acairatg which can be used to detem mne four
canponents nHongzhu Callih nus pills to contwl its qualities or to nvestiate its phamacokinetic poperties n hu-

man or aninals
Key words Callth nus pills HPLC - MS panaxsaponn Rg; tariiy psoralen isopsoralen
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3.4 20mg 10
1 mL , , 2mg* mL'
Agilent 1100 HPLC- MS ( I mL, 10 , 200 Hge
); METTLER TOLEDO AX — 205 ( mL™'
- () ), BANDEL 3.5 Re
Rg ( 110703 - 10mL , , 6
200726) ( 110739- 200613) Rg
( 110738 — 200309) 1
(171253 - 200401) ( 110737 - 1 (Mg mL™")
200312) Tab1 The concentratibn of panaxsaponin Rg,, icariip
(0.32 g* -1 ) , psoraken and isopsoralen in cam posite solution
071101 ’ of referem ce substances
G02831 GO6ELQ J.T. Baker Re
, 409189 TED IA (group)  ( panaxsaponin Rg;)  ( icariin) (‘psoralen) ( sopsoralen)
1 202 2.00 0.53 0. 40
2 2 404 4.00 0. 80 0. 60
AgikntTc— Cis(4 6 mm X 250 mm, 5 Pm) 3 606 6. 00 L.06 0. %0
) 0. 1‘{‘: (A) (B). . 4 808 8.00 1.33 1.00
(0~ 10mn 856  70% A; 10~30mun 70% 5 1010 10. 00 1. 64 1.20
0% A), LOmL* min l’ 246 mn, 6 1212 12. 00 1.91 1. 40
25 C, 10 ML
EST, 344.7 kPa (N2) 4
ITL* min ', 350 C, 41 HPLO—
4 kv, 70 eV, m /z 120.0~ 1200. 0 MS ,
u Rg
(SM) 823 209 ’ R
209 677 321
3 1
3.1 40 , 42
0.32 g( 1 ), 100 mL ,
50 ml, ( 430 W, 35 ki 7) 7 ’Rg
30 min ’ 100 ml. ’ 13.5 17.2, 22.3
23.0mn ( ) ,
3.2 23.3mn 2
Re o 43 :
13 " ’ > e
fe . RSD 1P, 2. %,
’ ’ . 3.0k, 3.8 ; , RSD 0.03%,
Re, -0l mg® mlL . 0.0%, 0.01%, 0.02% :
1. 00 mg* mL 106 Hg* mL

100 Hege ml.



— 1814 — Chin J Pham Anal2009 29( 11)

7

g Max: 7306 Max: 43837 5
]
o
=
© o~
<
N
@©
3
| f 3 .
[ N w3
| - o
(=] o«
l N[ SRR PRSP |
250 500 750 m/z 400 600 800 m/z
A
B
e Max: 64054 N
Max: 17320
3 - \
©° ~
@x |
o \ \
x | [
e |
o [
. @
Ze ¢ i >
g Se §Y 3 . “ _ > E
= M TR =5 g 3 i
TR A N
I*I {ii lh:‘.lli“lﬂllnlhlh Lot m.u.n..“.uMLﬁ N |
— — — S SR :
200 400 600 m/z 100 150 200 m/z
C D
1
Fig 1 Themass pectra of Hongzhu Callthinus pills
A. ( fig of total on of sandard solution) B. Rg, (mass specttum of panaxsaponin Rg, I praeparatm )
C. (mass spectum of icariin in praeparatum) D. ('mass spectrum of psorakn and isopse-

raln in praeparatm)

4.4 1 1~ 6 , RSD, 3
1 ml, 200 Mge mL ' 4.6 “3.1”

10 B, Imn 4 h 1

10 B, 6 Rg

(Y) . RSD 4.6%,

(X) , 4.2%% , 4.91%, 3. 6%, RSD
2 0.1%, 0. 16% , 0. 14% , 0.14%
4.5 24h
, 10 B, 5,
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Fig 2 The chramabgrans of related solution
A. (bhbnk smplk solution) B.
ton) C

(' soluton of mtemal sand ard)

(sanple solu-

( soluton of reference substance) D.

2
Tab2 The data of standard curve and linear correlation
( liner range) r
cam ponent regression equation
( camponent) (reg o ) Mg ml-1
Rgl Y= 0.169X - 4.036x10-2 2.02~ 12.12 0.9932

(panaxsaponin Rg;)
Y= 0 406 - 7. 663x 10~ 2 20~ 1220 0.918
( icariin)
Y=2 712+ 0.262x 10-2  0.53~ 1.86  0.9906
( psoralen)
Y= 2 097 + 3. 166x 10~ 2 0.4~ 1.4 0. 9956

( sopsoralen)

4.7 ( :071101)40
) 5 ( 1 )»
“3. 17 ,
10 11, Re

233.7 664.2, 570 434
Ug RSD  0.30%, 2 0%, 6. %, 5. 0%

4

(n=35)
Tab 3 The concentration of panaxsaponin Rg,
icariin, psoralen and isopsoralkn i different
canposite solution of referernce substan ce
and related data

RSD
( concentratian)
( canponent) Mo
Mee mL~!
R, 3 030 3.0
( panaxsaponin Rg,) 5 050 1.2
12 100 1.3
3 000 2.6
(icariin) 5 000 0.41
11 000 1.9
Q0 636 3.6
( psoralen) Q0 954 1.4
696 2.0
Q 500 0.57
( sopsoralen) Q 900 1.4
1. 300 1.3
4.8
3 2 2
Rg )
) (13 3- 1’7 s 3
3 ,
4
4 (n=3)
Tab 4 The results of recoveries
RO
(additin) (average content) ( average recovery)
( amponent) Mo
Mg ISp Mg D o
Rg 40 60 37.210.61 92 17 £1.49
( panaxsaponin R g,) 81 00 78. 44 10. 74 96 84 30.92 2.5
12120 11574%7.22 95 50 15.95
40 00 41.83%1.02 104 58 2. 55
( icariin) 80 00 79. 82 30. 18 99 78 30. 23 3.0
120 00 118 74 %1. 50 98 95 *1.25
795 7.72%20 02 97 1130. 19
( n) 13 25 13.93 £1. 09 1051348.20 4.0
pSora en
! 1855  18.8470.25 101 56%1.38
6 00 5.98+0 13 99 6712.22
G ) 1000 10.6240.35  106.2%3.48 3.6
BOpsoralen
P 14 00 14. 03 0. 17 100 21 £1. 21
4.9 40 ’
6 ( )’ “ 3. 1”
100 mL 1 ml,
-1
200 Hges ml, 10, ML, 10 ML
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Tab 5 The contents of panaxsaponin Rg, icariin

psoralen and isopsoralen in per Hongzhu Callthinus pills

( content) RSD
( canponent) mem £SD /Mg Ko
Rg;
232 610. 64 0.28
( panaxsaponin Rg;)
669.0F14 51 22
( icariin)
564%34. 71 62
( psoralen)
428%20. 17 47
( opsoralen)
5
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