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Quantitative analysis of six xanthones in Halenia elliptica
by high — performance liquid chromatography — diode

array detection — mass spectrometry
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Abstract Objective;To develop a high performance liquid chromatography — diode array detection — mass spec-
trometry ( HPLC — DAD — MS) method for simultaneous determination of six major xanthones( five xanthone aglycons
and one xanthone glycoside ) present in a Tibetan herb, Halenia elliptica. Methods : The analysis was achieved on an
Alltima C 4 column (4. 6 mm x 250 mm,5 pm) using a mobile phase of acetonitrile — 0. 5% acelic acid gradient elu-
on in a total run time of 35 min{0 min,20: 80 ;20 min,70: 30;30 min,80:20;30. | min,20: 80;35 min,20:80)
and a diode array detector was set al 252 nm. The Agilent 1100 LC/MSD Trap system was equipped with an APCI
source using a positive ionization mode. Results;HM -1 , HM -2 HM -3 HM -4 HM -5 ,and HM -2 — 10 were
linear over the range of 0.05 -5.0,0.05 -5.0,0.05 -5.0,0.05 -1.00,0.05 -5.0,0.05 -2.0,0.05 -2.0 pg
(r was 0.9999,0. 9999, 0.9997,0. 9999, 0. 9999, 0. 9992, respectively ). The average recoveries (n =9 ) were
95.20% ,99. 80% ,97.37% for three major xanthones, HM — 1, HM -2 and HM - 3| respectively. Conclusion .
This method is simple , sensitive ,reliable and reproducible. It can be applied to study the quality conirol of Halenia
elliptica.
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MR ( xanthones ) 4& —HAE7E TRAR Y £
B ¥R A G, Bl BB V2 AR Ay e
WA JERRRL LR R ARG 18 ( Halenia ellip-
tica D. Don) J&—¥ FIZY , 46 4 b RIR 7 T 2 FH
BRAMERE T @R B2, gk T 1997
AR A A R SR [E T AR ERER AR M

TEEE 2R v Bl T A, AR 1 - B -2,
3,5 - =H&EE -l (HM - 1) ,1 -85 -2,3,4,7
— VO 4L —alfi (HM -2) 1 - 33 -2.,3,4.5 -
PO 4L —mlif (HM -3) , 1,7 - %% - 2,34,
5- PR EE R (HM -4) 1,5 - _ 83 -2.,3
- SR -fR(HM -5)f11 -0 -[B-D- K
- (1-6) -B-D-FW] -2,3,5 - =HEHR
— AR (HM -2 - 10) % B 48 A — 5 89 bt S AL T
P BATRGE BTSSR B R A LS iR
TSI T K B R 30 ok 1M 4 Y B 9k L H EC (B 7R
(1.4+0.1) pmol «+ L™' (HM -1)%116.6 +1.4)

wmol « L™ (HM -2) ! | 45 50E S 24 76 4 L
A0 I A 2 BT P, AR S A I A 0 R
43, (B0l AS AT A Y S 22 B o R B W
S5 .

WhoT i — L UESE T L4 H HM -1 T HM -5 2
HorpE PR SR B R4y, T HM = 5 [E IS & HM - 1
FE K RSN FIR 9 B A =4 B T 4y
1 0 & B R B e ik 1 I AT BT T, 48
R TR AS F] Al 3 5 HLER T RE A 22 ), E Rl
B2 o S R 25 B O A T YRR MR R . A
KR H HPLC - DAD - MS Bk X AL 2544 4 6
ol 3 R ) & B AT I RE , 45 R F A IR AT LA
HM -1 HM -2 HM -3 i'M -4 HM - 5,1 HM -2
- 10 133 T4 B (ML I 1), I LTI (E MR
AL CER I, A B TR LR 256 0 T A

9 R L

R
Rz Re
Rs
R4 R5
No. Name R, R, R, R, R, R,
1 1- 534 -2.3.5 -~ ZHEHE -nlifid(HM -1) OH OCH, OCH, H OCH, H
[1 = hydroxyl -2,3,5 - trimethoxyxanthone ( HM - 1) ]
2 |- 3% —2.3.4.7 — PUH %08 — AR ( IIM < 2) OH OCH, OCH, OCH, H OCH,
L1 = hydroxyl =2,3,4.7 - tetramethoxyxanthone ( HM - 2)
3 - B3 -2,3.4.5 - IMP S -nliBiHM - 3) OR OCH, OCII, OCH, OCH, H
[1 - hydroxy - 2,3,4,5 - letramethoxyxanthone (1IM -3) ]
4 1.7 - ¥ & -2,3.4,5 - VB - nlif (HM -4) OH OCH, OCH, OCH,4 OCH, OH
[1,7 - dihydroxy —2,3,4,5 ~ tetramethoxyxanthone ( HM —4) ]
5 [,5 - TFeEL -2.3 - “HEHE - nlil( HM -5) OH OCH, OCH, H OH H
[ 1.5 — dihiydroxy — 2.3 - dimethoxyxanthone (M =5 ]
1-0-[8-D-AFF-(1-6)-8-D-4j§] -2.3,5~= -0-[-[-D-xyl. -
8 B =D - k] 7 [-1 R OCH, OCH, H ocH, H

S - nlEdCHM -2 —10)

[1-0-=[B-D-xylopyranosyl - (1 =6) - - D — glucopyrano-
syl ] =2,3.5 = trimethony — xanthone (1IM -2 - 10) ]

(1-6)-B-D-gluc. ]

F 1 e 6 AulEl HM -1, 1IM -2 HM -3 HM -4 HM -5 HM -2 - 10 {22580

Fig I Chemical structures of six xanthones in Halenia elliptica
1 #E5A%

% [E Agilent 1100 A LC/DAD/MSD = 2% # #H
3 A5, Agilent B HERERS, KREM ¥ B E
FIR, Agilent B35 T{Evh, 1 -%8% -2,3,5-=H

SEFE -l (HM - 1) ,1 - 38 -2,3,4,7 - JUHRK
A —nlBE(HM -2) 1 - 538 -2,3,4,5 - 014 5
~ AR (HM -3) ,1,7 - %835 - 2,3,4,5 - [UH 4
B -nlfR (HM -4) 1,5 - =8 H -2,3 - “HHH
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—-nlE(HM -5)® 1 -0 -[B-D - A¥E - (1-6)
-B-D - k] -2,3,5 - =& EE - nlifi{(HM -2
-10) X HE & (HPLC 4 EH KT 99% ) H H [ B
SRR B2 T o ) L 1 R A A LA
RS MR A BB B 75, &b [ E 22 B
25 T AR T "B AT DA 48 8 e AR B AR i - Ak
B, LM VP LB L L BE KRR = LR
j‘]@ﬁ%?ﬂﬁ,jﬂ Sigma F’:tﬁ:o
2 BiEEY

A ; Allima C 4 (4. 6 mm x 250 mm,5 um) ;
TENA: 2 0F - 0.5% BERR (o/v) HEAT B BEUEIR (O
min ,20: 80 ;20 min,70:30:30 min,80:20;30. 1 min,
20: 8035 min,20: 80) ; i # :0. 8 mL - min s K )
WA 1252 nm; B F U APCT, SR IE 35 75 4
B F
3 BRHE
3.1 XPRRSMERSM R EAKE X IR HM -1 HM
-2 HM -3 HM -4 HM -5 UM -2 - 10 & &, 4
EF e FRNEE e, AHERSRIFE S, B
1 mg - ml "™’ A1 45 7 o
3.2 (EARIER BUEREIRI AR (1 40 H#)0. 5
g, FEBFRAE I A% 25 mL 75 (500 W,40 kHz) , §2
B 1 h,3800 r - min ' B0 10 min B VS, 25
ke 25 mL FHEZMEFS (500 W,40 kHz) 425 2 W,
K 30 min, BLOM_EIER LA LIER, T 50 T
JERIE LT, I RS R R B 0T E 4 42 25 mL
B, LL0.45 wm LIRSS RI7S
4 HEFEER
4.1 MBERXEGGE SR EZRmMaHER
S, - K. ZHE -K BB -0.5% .4
E-0.5% BERR, AL - 0.1% TFA, HLrh 2B -
0. 5% Bt R 45 B2 VR B, K 6 A mliB 28 nl o0 B4 73
B, a2 RKER,6 AulifRAE 252 nm BE B
R ML, SR 252 nm A RS I A< [ Bh 5 6 b
5y e Zead KA AR IEB -, 55 6
nlifid g 4> HM — 1  HM -2 HM -3 HM -4 HM -5
B9 [M +H] 14505 303. 1,333, 1,333.1,349.0,
280.0,HM -2 - 10 B[ M + H — xyl — gluc] ™ &
303. 1,
4.2 HRMEXREE HEHERIL6 FhX IS AER WK
(1 mg - mL™" )& &, /M BT A AR B i
SRR REIAW L, HM — 1 HM -2 HM -4 [ i vk B 47 5]
7 0.005,0.01,0.05,0.1,0.5 mg - mL™',HM -5 #il
HM -2 — 10 {4 %% W v BE 4% %124 0.005,0.01,0.05,

0.1,0.2 mg - mL™", HM - 3 /%% W vk 1 20 9 K
0.005,0.01,0.05,0.1,0.5,1.0 mg - mL™"', Zr9I¥5as
W SBUHEFR 10 L VA S0 AE ST T AE , LA
WETAREL(Y) SHERER (pg, X) VERITSARUERN 28 R
ZE IS4 /2 HM -1 HM -2 HM -3 HM -4 HM
-5, F1 HM -2 - 10 fg RIS #2535 8 «

Y =53. 8274 +3602. 2501.X r =0. 9999

Y= —7.6346 +2142.5974X r =0.9999

Y =16.2607 +2585.6118X r =0. 9999

Y= -17.0809 +1689.9104X r=0.9997

Y =18. 1101 +5296. 8766X r =0. 9999

Y =13.1759 +1715. 8961X r =0.6992

6 Ml B9 £k A% 5l 43 %029 €. 05 ~5.0,0.05 ~5.0,
0.05 ~5.0,0.05 ~10.0,6.05 --5.0,0.05 ~2.0,0. 05 ~
2.¢ neo

4.3  RUerEEs 327 UF R &R SR
AT HITE 0,4,8,12,16 h llE , BEUHERE 10 L,
‘ZHM -1 HM -2 HM -3 HM -4 HM -5, 1 HM -
2-10 g L, 5 RSD E 2 5 1.1%,1. 2%,
1.1%,0.9% ,1.3% ,1. 17% , £ i 5L % ik HM
-1 HM -2 HM -3 HM -4 HM -5 #1HM -2 - 10
£ 16 h PNIEARUE .

4.4 AFEEIRE  BURC3. 27N RS AR
SRR ESEHERE 5 K, IR 10 pL, %E HM -1 . HM
~2 . HM -3 HM -4 HM -5 F1 HM -2 — 10 f#) 0% &
1 318 RSD {H4 3120 1. 1% ,0.2% ,0.5% ,0.4%
1.7% ,0.3% , [FiAT, ¥ 4. 1”0 F 4141 0. 01,0. 05,
0.1 mg - mL™' X B8 SR R 50U HM -1 HM -2
HM -3 HM -4 HM -5 F1 HM -2 — 10 g8 12 it
& RSD {H 435K 0. 3% ,3.0% ,0.2% ;0.3% ,0. 1%,
0.4%: 1.5%, 0.1%, 0.2% ; 0.5% , 0.5% , 0. 8% ;
3.0% ,3.0% ,2.6% ;0.3% ,0.2% ,0.5% ., 3=Bi¥5%
R A SR SR,

4.5 FEEMHRE %327 W EIE S Btk
TS, 53 BERE 10 pL, I 5E A6 Rl AR HM - 1 (HM -
2 HM -3 HM -4 HM -5 1 HM -2 — 10 A&,
HE & & (mg - g7') M RSD {4 5 K 6. 11
(1.19%),2.69(1.2%) ,8.11(1.1%) ,0.63 (1. 1%) ,
0.20(2.4% ) ,9.39(2. 1% ), ZEMA I k0 2 75 Al
i HM -1 HM -2 HM -3 HM -4 HM -5 F1 HM -2
-0 S B EEMRIT.

4.6 IR BUEREZAH 9 1, B 0.5 g,
KR, T 03 A, BHREHEMA 1.0
mg - mL™' HM -1 %} 08 %% 1. 88,3.75,7. 50 mL;
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1.0 mg » mL~ HM 2 %R S AR 0.75,1. 50, 3. 00
mL;1.0 mg - mL™' HM -3 X} BB 510k 1. 88,3.75,
7.50 mL, #%“3.27 IR WA S AR P & 3
Pk BRI AR . A B AV 10 pL 3 AR
TRAD IS, TR FCR

A4 EE I E) HM - | CHM -2 HM -3 fF Y
E % (n =9) 4331k 95.20% ,99. 80% ,97.37% .
KA FE R AL AmlIfR] HM - 1 HM -2 HM -3 i %
(n=3)%51496.0% ,94. 7% ,91. 7% ; RSD {8 4+ 31
M 1.3%,1.6% ,2.4% , Thyk I nlE] HM -
1 HM -2 HM -3 B (n=3) 451k 95.3%,

4.7 EARKMRAEER @ XERE(S/N)Y A
301 B BRI A B AR B, S/N R 10: 1 B A e
JE R, AE4SuEN HM -1 HM -2 HM -3 HM -
4 HM -5 1 HM -2 - 10 ffARAG I PR 2> 514 0. 5,
0.5,0.5,2.0,0.5,2.0 ng;Z &R HH1.7,1.7,
1.7,6.7,1.7,6.7 ng,

4.8 FESME #3027 IR 5 A Ak A
R, WA 10 pL(n =3) U784 5 h2E sl
Fi HM -1 HM -2 HM -3 HM -4 HM -5 #1 HM
-2 - 10 Mg AR, AR [0 5 2, TR B 454 o
Fi¢r HM -1 HM -2 HM -3 HM -4 HM -5 A

103.0% ,96.7% ; RSD {H 47 %l 0.4% , 0.2% , HM -2 - 10 & &, 6 Fi s (i %% APCI/MS
0.5% ., myikBERAERENIEH HM — 1 HM -2 HM -3 S Huer 78 7, S RM % e 8. 4R 10
MR (n =3) 508 94.3% ,101.7% ,103.7% ; £ 1, %A 2
RSD {435k 2. 6% ,0.84% ,3.0%
F1 RS 6 MU S ENT (g -g ')
Tab 1 The coutents of six xantrones of Halenia elliptica

FETH B (sample No. ) WA (Snce HM -1 HM -2 HM -3 HM -4 HM -5 HM -2 -10

i A HL (D an Momain, Cingbai) 6.13 267 8.09 0.64 0.21 9.37

2 T ( Xining, Qinghai ) 3.16 1.25 3.34 0.20 0.19 1,14

3 HIRTE 1 ( Xning, Qinghai) 2.08 .43 2. 81 0.23 0.15 1.39

4 FFEVE T ( Xining. Qinghai ) 1. 50 1.03 2.05 0.17 0. 11 0.87

5 A 7T ( Xinmg, Qinghai) 3.82 1.85 5.07 0.41 0.16 512

i note) - 12 SRR S5 b ( samples collected) ;2 =5, WL L4 245 #4 ( samples purchased [rom markel )

A

0 5 10 15 20 25 30 t/min
2 XFHGE(A) LT SHEA(B) HPLC - DAD £ 5% [
Fig2 HPLC - DAD chromatograms of reference substances ( A) and
sample 1 (B)

[.HM -1 2.HM-2 3. HM-3 4. HM-4 5 HM-5 6.HM-2

5 wig
5.1 {EAMZGIEARI T BE RN R EY,

HM -1 HM -2 HM -3 HM -4 HM -5 HM -2 -
10 29 BLAT A IR] Bl 58, B LLTE 58 SR X AT R 1
MRS, B — AR AE KRB RGN A (Bl R 6 ko
APCI/MS FILLSE 52 B A (035 W (AR X 20 1 R {5

B DXLl QA R R B R A OB P
2R B HM -2 F1 HM -3 B [E 7 54
121: BT AR B 2 L4537 sh AR Ve B AS REfiF 6 4143
15504385, B R R AR BE DRI, 1 X sh AR R 17 1A
ﬂ:,}J\ﬁﬁ BB R 4For e,
5.2 MHE T ARRMSREOTS, AR 8
A SRR BF SR B, LA SR [R]  BR A i), 5 5
TR IR B 5 22, N R 32 B 18 HM
-2 - 10 W AR AT /N TR AR HE R, 2 s nili B 7 T
REXT AR , BT AR R i e B A 4R L. R,
AT ARE AR B R AR B EL, 25 R R &
AR h 5, AR T EESR R ER 2 Ik, K 30
min , A RElER $2 B 58 4, BRERIA A L3 T 50% H
B EE AN 22, FR Pl R T o B v L4y, 50%
HEVE VA IR AR 522, RS L R S BE R T,
ST B REAE R 8 BRI 2 AL B RS IR T R 7
fi, MOEESE T HEEAE A B BUA H
5.3 XREMTIE 2 MM AEMAMEITT
EENE, R RCRER ST nlEEF (HM -2
- 10) B B F B AR A, BARAS TR B 5 Hp 26 Al
FR SRR, HERAZ ML HM -1
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FIHM -3 5B i HM -4 f1 HM -5 & & &
1398

5.4 T HM -1 _HM -2 HM -3 HM -4 HM -
5 HM -2 - 10 BA B B AH TR], 250 26480, BT LAAE
FERIBCRIR S 8 T 6 MuliER o & B85 i HM
-1 HM -2 HM -3 SCE A HAE S T ANFE LR AT
BER,

5.5 AR HM -5 7EER AR g S BN L (H 3R
I EAT AT UE R HM -5 2 HM - 1 fE R ERIRSMFI
N B B =Y, T HM — 1 RT3 4 HM
— 5 HRELATEF 3K B I SREAR 30 o L A A i A
PR T TEALRAE R N A TE R HM -5 W] B R AH )
5 B4 Yy SR A P 4

&% 30k

1 Jiang DJ,Dai Z,Li Y]. Pharmacological effects of xanthiones us cardio-

vascular protective agents. Cardiovase Drig iev,2004,22(72) Y|

Pinto MMM, Sousa ME , Nascimento MSJ). Xanthone derivalives; New
insights in biological activities. Curr Med Chem ,2005,12.2517

GAO Jie( &%), WANG Su ~ juan( FE ), FANG Fang( J57),
et al. Xanthones from Tibetan medicine Halenia elliptica and their an-
tioxidant activity ( JRZ5 TE4H HlER F1 BT A AL TEME ) . Acta Acad Med
Sin (s B RMERBT B4R ) 2004 ,26 364

Wang Yan,Shi Jian - Gong, Wang Mu — Zou, et al. Isolation , structure
evaluation and biologieal activities of xanthones from a Tibelan herb,
Halenia elliptica J Ethnopharmacol , submitted for publication

Wang Yan ,Shi Jian — Gong, Wang Mu — Zou, et al. Mechanisms of the
vasorelaxant effect of 1 — hydroxy -2 ,3,5 — trimethoxyxanthone ( HM
— 1) isolated from a Tibelan herb, Halenia elliptica on rat coronary ar-
lery. Life Sci 2007 ,81(12) :1016

Wang Yan, Shi Jian — Gong, Wang Mu - Zou, 2t -z.. Mechanisms of the
vasorelaxant effecis of 1,5 ~ dihydroxy -2.3 - dimethoxy - xanthone,
an active melabolite of | — hydvoxy =235 - 'rimsthoxy — xanthone i-
solated f-om & Tibetan herb, Halenin <iiptica,on rat coronary artery.

Life 3¢, 2008 ,.82(1 --2) ;51

(A F 2008 4E 1 A 25 BigwE)

PR PSSP TSR I YT UR NI SR SIE St Sire IR SIS SR SR SRR TN TTR TR NIRRT TR SRR IR s TR P e S SR n I e

WAL T 5 2008 £ AR E)

(o E)RAGFPEHRHFEADL IS, PESZ2 LA, TESR LGN LT GH S
MEEHBHABEEROFRAERA, TELAAHALAL A GRS, RELFEHH FHEX
R RAEZT FAR SKREUGED ADERGEDHEAIWT RAEHRAFARL BRAEL W . SHoh
A E TEUARHH &k HRAGER, FRAHREBEERALRAGRIHT AR,

AF) 3k 2006 #2007 4 BAHRAR SR TEZRTE C £K8,

AR AZRE AR FHCHA AHB A EIEREREKT,

ANNBEREEF— G KigH AEBAORELS ERTRB SRS LR,

AF) 2005 R A T H AR, K 16 A, 548126 T, B ASAFRIT, FHZH 20 T,
AFEM240 L, BRAMARF2-237, A5 A FARTRERAETHEA(FPRAREE, LK
399 EH)BEA, %R Kik& B HIEREITH, ki A £ F AR ERITHE, AL,

B AR RITHE, MEF D,

Hopb: bW H RIz®H 2 2 5 (100050) BEA NI
.15 ; (010) 67058427 # £.(010)67012819

M 3k ; www. nicpbp. org. cn

E — mail; ywfx@ nicpbp. org. cn



