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HPLC 02 B % 11 Wk A P R AR 4 D
KA A B EETTH R 2R AN 2 %

LR KRET B
(FARKFEER,&FE  100035)

[FE] BRI R SOBOAR @385 50 E BRR MO (CTZSW) s 2 D RS E B ERTS P R AR LRI 2
W& B, J73% Hypersil C (3545 (4.6 mm x 150 mm,5 wm) , %% 1.0 mL-min "' 3 3141 2 i -7K (35:65) (4 H 24 D g
Fie 4 E) ,ELSD A& I ¥ 105 C 2 (N,) Wik 2. 6 SLPM -min ™' ; i 3 2 5 -1 Bz -7K (40: 30:30) ( 1 4B AT S H 2 A1 48

M Z2) Bk 321 nm, SR AEFEE D AAET R E 4376 0.041 3 ~0.826 0 ng(r=0.999 7),0.079 7 ~1.594 0
pg(r=0.999 8) HEAE i 5 AR 5 R 47 A9 2Pk OC 3R, 7 X nRE [l e 2 43 501 o 98.32% ,98.94% ,RSD (n =6) 434l 0. 80% ,
0.93% 5 LRI R A A AETTHE £ 3 43 57 0. 154 9 ~3.098 0 ug(r=0.999 4) ,0.051 7 ~1.034 0 ug(r=0.999 8) i fE &5
W ThT AR B2 RLUF I R G R, P 2 R [T A< 4303 g 98.72% ,99. 15% ,RSD (n = 6) 43 Jill 9 0. 86% ,0.95% , £518 : 1% J5 ¥l &
SR WER R SR 5 AT R T BR R L I Y B PR AR .
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Determination of Platycodin D, Platycodin E, Praeruptorin A and
Praeruptorin B in Chutan Zhisouwan by HPLC

LI Hong-yan, ZHANG Rui” , FENG Xiao-chuan
( Beijing Jishuitan Hospital, Beijing 100035, China)

[ Abstract | Objective; To develop an HPLC method for determination of the content of platycodin D,
platycodin E, praeruptorin A and praeruptorin B in Chutan Zhisouwan. Method: A Hypersil C; column was used
as the chromatographic column. The flow rate was 1.0 mL -min ~'. The mobile phase consisted of acetonitrile-water
(35:65) for platycodin D and platycodin E, the temperature of drift tube was set at 105 °C; the gas flow (N,)
was set at 2.6 SLPM -min'. The mobile phase consisted of acetonitrile-methanol-water (40: 30: 30) for
praeruptorin A and praeruptorin B, The UV detection wavelength was set at 321 nm. Result: Platycodin D and
platycodin E were linear within the range of 0. 041 3-0.826 0 wg (r=0.999 7) and 0.079 7-1.594 0 pg (r =
0.999 8) respectively. The average recoveries were 98.32% ( RSD 0.80% ) and 98.94% (RSD 0.93% ).
Praeruptorin A and praeruptorin B were linear within the range of 0. 154 9-3. 098 0 pg (r =0.999 4) and 0. 051 7-
1.034 0 pg (r=0.999 8) respectively. The average recoveries were 98.72% (RSD 0. 86% ) and 99. 15% (RSD
0.95% ). Conclusion; The method was accurate, sensitive and reproducible, which may be used in the
determination of platycodin D, platycodin E, praeruptorin A and praeruptorin B in CTZSW.
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R 8 1WA v 24 52 5 iR IR T AR AR 2
s o T 2 B R A O, PR A R RS AR
(BRED) BREz R E RIS () SRR B R
RACKD 55 18 TR 254 21 1, B AT Ml B kL BR 928 1k %
Z IR, W] AR B 5| R I N L B A
R O A K B AR A AT RS R AR
WEAORZ i R HEAT T I o 6 S 4% L o X 5 v B AR
Ao 2 e 2 A7 5 P 2 ) s e T AR SR R RO
A € 335 10 0 A A ep R R AT D ORS A AT EORITHT
FEART T R AT 2 R 4T & B2 ik
WESE , o 58 3 12 1 700 5 dk o o 2 L AR 40 .

1 ##

LC-10ATVP AU 55 2% W AH 4 3% {1 ({2 45 SIL-
10ADVP [ 3 £ %%, ANASTAR & 1% 5048 T 76 o ,
SPD-10AVP #I %¢ 4h-w] UL G W0 2%, H A & H ),
Alltech 2000ES #92 KOG HUR #F . RS =24 D X 1
i (fib5 111851-201103 ), A5 B E X B (it 5
111852-200101) , [ 4£ 1 & H Z= % & & (it 5
111711-200602) , F1 4£ § # £ & X B (#t 5
111904201102 ) ¥4 T v [E 1 b 25 b K 8 B 55 Bt
BRIk mk AL (B AL 6 g; it 5 130112, 130120,
130124 ) 1 F b 3¢ [ A~ 35 ey A B 28 ) [a) 4 3 il 24
J7L R M (BT Al 28 B I v R R 4 A
FRAFD
2 AEEHER
2.1 REEEREAF D AR AR E R e
2.1.1 a5 &M KRG AN YE  Hypersil C {635
FE (4.6 mm x 150 mm,5 pm) , ZJiF-7K (351 65) i
AL AR IR, WE 1.0 mLemin ™" #EEER 10 wl,
ELSD £ % 6 0 2 %50, I & 45 | 105 °C, <
(N,) ¥t 2.6 SLPM - min ™", B3 35 A $ LU A% 48 2
1 D HFE AT 3 000,

2.1.2 XHRSORAEREIAS RS PR IR A A
D S BE RIS A R B B 4508 =, N 70%
i KT R R A VR (RS FE R AF D O 0.041 3 g- L7,
B E 5 0.0797 g+ L"),

2.1.3 HEEURE MR BOA S A BT R TR
51,2140 g KB FRE , B H M T, i 70%
F 50 mlL, #7540 B (250 W,30 kHz) 20 min, Jf
T0% I BEAR 08 0 T i, BB 4D, L R R % AR
JEW 25 mL, BRI LT, AR E K 15 mL % f#
W T AB-8 KALBAEAE (10 mm x 120 mm) |-,
GrMLAIK 35% O EEVERG , 55 2 BRI, B 0% &
PPk MG, WS Uk AV, vk 4 2 T, AR H T0% W RIS

it , 2 S mL B MR 2= 2R BE 5, AL U
JREUE I, I g, BN A .

2.1.4  [GIPEX PRI MATCH] R RS AR A AR 2Y
R, 92 53 8 1 WK AL 4 A7 A R o 0 A T A el ke
R A BV i At e A A ) BT 4 X RV
2.1.5 ZRMERAREE KT WS IR AL IR A R
1,5,10,15,20 pL, ¥ b3k (3% S PR R 4700 5 , DL
TR AR B R P AR b, RS R D A AT E B
18 A b o 0 2 7 b v R A IR 5 R Y =
4.723 8 x 10°X =3 559.6(r=0.999 7), Y, s =
2.778 9 x 10°X -3 646.0(r =0.999 8) , 45 %]
AT D 76 0.041 3 ~0. 826 0 g HERE 5 06 i F1
LML R R AR E 76 0.079 7 ~ 1.594 0 pg
PERE I 5 0 T R AR DG R R AT

2.1.6  FAMEXIRGCES 2 K A IR 10 WL 9 i
T VA TR R IR VR B I X RV L, 4 2. 1. 1 30
€0 1 2 AF AT (38 2 A S5 R UL 1

9 10 11 12

2

o1 2 3 4 5 6 7 8 9 10 11 12

01 2 3 4 5 6 71 8
t/min

9 10 11 12

L RERESTE D32, KRS £y A A B8 i s B #E S5 C. b o B
E2 #ESH D MEEESH E i HPLC
2.1.7 EH Y BOGH SR AV R R
6 WK, 3% 2. 1.1 TR Y 03 2% 1R 00 52 A BE R D ORI
FERRAE B0 T AL, 45 R R AR A Rk
JE RS AR 2 AT DA RS AR AT E ) RSD 43 il A
0.74% ,0.43% ,
2.1.8 FHEMHIYE  HUE —HERE S 4% Ay ik
£ 6 A LIRS R, A 0 L i RS A R D
A5 B3 E (1 RSD 4851 % 0.45% ,0.91% , 4
FAARIEBA BRI EE .
2.1.9 FREEiRE BRI, AR
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0,1,2,4,6,8 h J5AEH M EL 10 WL #EFE ) H U T
BUE RS AT D FAS A 4F E 19 RSD 43 4k
0.77% ,0.81% , i %W 8 h W EEAFRE .
2,110 JmAE R s BRE S B (R A AT
DZ&80.1027 mg-g ' A5 E &4 0.198 5
mg- g~ ) Ay [ — L RE S E R, BT REL IR A, B
2.0 g, K6 % R E, 43 0K %m0 A X B TR BT R
5 mL, i B R W . K B W B A At O
10 L, #e bR & 5 0 5 5 2% D s G 0 1 AR, 1 4 1)
W 25 R RWIA T ik MR R A, IR 1,

#1 HESHEDMBELTE BRERK

FE i

PR . A AR BkE FXE RSD
o

/g /mg  /mg /% /% /%
/mg

FEMRAF D 2.0415 0.2097 0.2065 0.4121 98.03 98.32  0.80
1.9824 0.2036 0.206 5 0.404 6 97.34
1.9916 0.204 5 0.206 5 0.408 4 98.72
2.0367 0.2092 0.206 5 0.4107 97.59
2.0094 0.206 4 0.206 5 0.4109 99.05
2.0139 0.206 8 0.206 5 0.411 7 99.21
FEMRAFE 2.0415 0.4052 0.3985 0.8003 99.14 98.94  0.93
1.9824 0.3935 0.3985 0.789 4 99.35
1.991 6 0.3953 0.3985 0.790 2 99.09
2.036 7 0.404 3 0.3985 0.791 7 97.22
2.0094 0.3989 0.3985 0.7929 98.88

2.0139 0.3998 0.3985 0.798 1 99.96

22 AR ZEMALWNH RN S &
gt
2.2.1 @S R RGE N Hypersil C 4%
FE (4.6 mm x 150 mm,5 pm) , 7 35 A 2 5 - P EE-7K
(40:30:30) , 33 1. 0 mL-min ", 4 I J% £ 321 nm,
TEMCZRAE T EAERTE R A B AT O R 5 HAb 4l
SISy B RAE, LLEEETE P R R BB
fiKF 3 000,
2.2.2 KGR RE S R A T SR R
FIAEHT A 20 28 X% BR300 o 3l A 3 A ) Bl
1 mL% 0.10 mg B W, 7F 200 ~ 400 nm i K 4b i3t
T8 Hb 4, 45 R AL T B R AR T 2 R X
B3 7E 320 nm b A7 S5 R Wi, 25 B [ 25 )
(2010 4F flg — ¥ ) A &7 25 A1 A6 56 00T B Az 0 i <
321 nm , Bk I % K 2 R 321 nm,
2.2.3 XSRS HEWR TS I LT
R A AR T 2 206 B E &E L 5 100 mL )
rh T S S R R 2 20 B 4R AT, BDAS X R TR
. 80 .

AL R 0. 154 9 g+ L™ A 1AL T #
%0.0517 g-L7"),

2.2.4 HEECHE WA E S DO S R BT IR
2,2y 3.0 g, KRR RT3 I =S 5225 mL,
PROE BT ik, A (238 250 W, 451 35 kHz) Ak B 30
min, ¥, FEFRE BT, Y = e kb e 2k 1Y BT
RS R R Bk i PR A T RS 2 10
mL B B 2 555, BAS A A
2.2.5  [GIPEX RIS AW IO B ER AT A
AREGUR , FE B 1k R R 114 I Ak 2R 50 A 7 2
JG AR I ) ) B A TG A Bk T A B P X R

W
2.2.6 LMERREE Sy B W BT B IR A

VW 1,5,10,15,20 wL, 4% 2.2.1 T F 9 (0355 & ¢4
HEATIN A2 , DA UG T AR B 0 (B R A Ak b, 1 AR T A R
F BRI 42 8O R AL bR o3 0 22 AR o i 22 9
B FE Y pimmye =1.088 1 x 10°X +1 044.9 (r =
0.999 4), Y, pumes =2-100 3 x 10°X - 657.3 (r =
0.999 8), ZE LR I ALHTH H R AE 0.154 9 ~
3.098 0 g if FE it 5 0 TH LM C R RAF, FIAETT
B ZEAE 0.051 7 ~1.034 0 g #EAE & 505 L2
PERR RS

2.2.7  FIPEXTREGAES A3 KGR 10 L A it
T2 A TR X R A R B B T R L 4 2. 2. 1 T
(R € 3% 25 A AT (05 A0 AT, S5 SR DL IET 2

2.2.8 faoE ks IR — p ks %, 7E ik E
0,1,2,4,6,8 h J5AEH M HL 10 WL HEFE 0 H U T
BUE, HAERT R A AETTS £ R RSD 4300 hy
0.59% ,0.43% ,F UL S 8 h WEEATRE .
2.2.9 MEmERE BOTERSIRGERES R
6 UK, 4% 2. 2. 1 Ay 0 335 55 11 D 1 A8 /T H R ORD
FIAE T £ 2 il 0 i AR, 25 SR R 0 (U3 BT R i
K% B, AR T8 H 2R AR TS 2 & RSD 4351 R
0.82% ,0.51%

2.2.10 TR BCE AR A R B R T
il 5 6 {3 i W, 23 il S 6, L AE R
ZFMEAERTH 2 £ RSD 4351k 0. 76% ,0.49% , 3
WA T BA R EEE

2.2.11  JnAEEDCREEE BRE A (AR ET
2 0.5145 mg-g™ ', HAERI# 2 % 0.172 8 mg-
g ') MR R S R DY R TR AT R 1.5 g K
BRI, 43 RS 2 A BEOTIR A AW S mL, i g
IR . A 2 WO R AR 10 WL, 2 1R
O I R I L T AR AR Il i R A5 SRR ]
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01 2 3 4 5 6 7 8 9 101112 1314 15

01 2 3 4 5 6 7 8 9 101112 1314 15

6123456789101112131415
t/min
a. X S b FE S s el B IR
i BRI ER i AT R &R
E2 ARuAREMAEWHZIEN HPLC B

®2 BENPRENERNHAZEZOKERKE

B g e
Bl AR WA EHcR PE(E RSD
[EEA

/g /mg /mg /% /% /%
/mg

%y

FIERT 15042 0.7739 0.7745 1.5461 99.70 98.72  0.86
B ZE 14987 0.7711 0.7745 1.5283 97.77

15049 0.7743 0.7745 1.5432 99.28

1.5103 0.7770 0.7745 1.5399 98.50

1.4925 0.7679 0.7745 1.5247 97.72

15007 0.7721 0.7745 1.5415 99.34
EIERT 15042 0.2599 0.2604 0.5191 99.53  99.15  0.95
% 1.4987 0.2590 0.2604 0.5174 99.24

15049 0.2600 0.2604 0.5136 97.37

1.5103 0.2610 0.2604 0.5201 99.51

1.4925 0.2579 0.2604 0.518 7 100.15

1.500 7 0.2593 0.2604 0.5173 99.07

ATy R R, LR 2,

2.3 FESIE B3 HEAR SR 2.1 TR RS AT
D FIASAE AT E W ik 2.2 TR HAERTEH &R
AL HT B £ R 7 20 8 A 5 & i, 45 R W
3,

F3 BELBATEESH D, KESHE ALHARE, ALNHZESENE mg/ AL
B R AF D SRR F AL 9] T % FAERTH 2 %
e SR PHSRE ORSD/% it PHSE RSD/% it FHaE RSD/% i FHISE RSD/%
130112 0.616 0.616 0.73 1.200 1.191 0.72 3. 064 3.087 0. 69 1. 047 1. 037 0. 88
0.612 1.190 3.091 1.029
0.621 1.183 3. 106 1.035
130120 0. 637 0. 642 0.87 1.123 1.129 0.53 3.224 3.210 0.49 1.127 1. 126 0. 81
0. 641 1.128 3.193 1.134
0. 648 1.135 3.212 1.116
130124 0. 628 0. 635 0.96 1.304 1.302 0. 81 3. 161 3.162 0.76 1. 094 1. 096 0.75
0. 636 1.291 3.139 1.089
0. 640 1.312 3.187 1.105
3 itig FEE-7K (75:25) . Z W5-7K (70:30) Fl 2, i -H -7k

A2 77 3 e 45 2% 1 3 A4 5 A 7 I ARG 56 1 1 B
Pe SR R (TR 250 W, % 30 kHz) $2 B k17
TG, U E] 43 50 LL 10,20,30 min i 17 % %%, 45
R 20,30 min G5RAHZE A K, MR H 10 min i 55 &
W AR T 20,30 min, [N A AR R H D MRS E
9 P & IR 1] 7 8 20 min

FUAE T 3R AR T £ 300 5 B4 5 DL R

(40:30:30) AP B AH , 4528 B -7k (75:25) FAE T
W R R4, AR O R 0 B RCR A, Rk
BIHLLIP B, LHE-/K (70:30) 4B RTH1H A E AR
R R PIr r B ROR A, A RS, L -
HI -7k (401 302 30 ) Y BE 1K 2] B2k 70 o, I P U,
B I - HYBE-0K (40:30:30) Sl AH
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PN B R T b2 5 B 5

SRR VA EF R, FR, T
(% Rk K% 3R % 25 AR5 BT, R AR 610041)

[FE] B RSN KRIE Gonostegia hirta (L2857 o F5 ik « B F Bk B HE €443 | Sephadex LH-20 #F {431 . ODS # (%
T A 0 B R XS B MU K T 95 % & BEiR S AT 40 B alifl AR B SRR Sl A i ik e S ek A st . BRI EE R
9 MEE, S R G- B (1) BT N (2) (RS (3) (RARREE(4) AREE(5) ARK¥EE(6) FTEHIRE (7) IR
(8) HHEMETIT(9) . &t : A LGN E R ST INAR KA 4 h 4y 45 3]

[XER] FHEL; WK, bEs

[MES%S] R284.1  [X@HHFINE] A [XZHS] 10059903 (2014)02-0082-04

[doi] 10.11653/syfj2014020082

Chemical Constituents of Gonostegia hirta

HAN He-dong , HU Hai-qing, LIN Yan, LI Rong-jiao, WANG Xiao-ling*
( Ethnic Pharmaceutical Institute, Southwest University for Nationalities, Chengdu 610041, China)

[ Abstract ] Objective;: To study the chemical constituents in the Gonostegia hirta. Method: The
constituents were isolated by column chromatography and their structures were elucidated by physicochemical

properties and spectroscopic analysis. Result: Nine compounds were isolated from the plant and identified as -
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