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BHREBIEERMNNERAEFIRIEE -4 H6 MHAWEE"
EHS L HR L EX T NEE AR LERE L R L HAEE

(1 S BER R AR 22 B FEAITE AR T 0101105 2. ST AR X PREE BR = B , FEAITAF 010020 )

HE BH:ZIZRXAHPLCRBMEEZHE FR kMK -4 P1-FKK -T-(3- FAK -4-FK ) XK
5-B 3-FM.GREFLEF BREF I-TE. - WFTR AFRABLSEN T A, Hik: kA
Cys &3%4 (4.6 mm X250 mm, 5 wm ), VA TAE -0.2% CBR K& A AmshAa, ¥ E b, ik 0.6 mL - min™',
el K K 254 nm, 4278 30 C, #4524 10 pl, FR: 1- KK 7-(3- FAKA 4- FH ) FHK -5- 5F -3-
B HREEZ LWEXZ HREF 3-TE. o-@FR AFRBRARGRHEZTE LETRLA RIFHLENE
* % (r=0.999 9 ) ; T34 A=K FE (n=6) A 96.6%~101.1%, RSD # 0.70%~1.8%; M & 4 & 6 k., 1- K&
“7-(3- FERK 4-FR)RK 5-8 3- 2. HREA LELF GREX 3- TR, a-WFR AF
Y2 1 B 64 F 35 42 5 A 4 0.008 4%~0.060 0% 0.010 7%~0.061 6% 0.010 9%~0.086 5% 0.006 2%~0.066
6%.0.011 0%~0.078 1% 0.005 1%~0.060 6%, Z5i8: ZH ETH TEH L FT R A -4 WREZH,TH
FhH 7R kAR —4 TR I EA) R R ARIE

KB FHAFTREK 4, EFwek; R, 1- R K -7T-(3-FAL -4-H XK 5-8 3- %
B S REL; LEE; SR EL 3- FEk; - ¥R, REBRABR; S0 EE
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Simultaneous determination of six components in Mongolian
medicine compound formula Shudage— 4 by HPLC
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Abstract Objective: To establish a method for simultaneous determination of 6 components including 1-phenyl-7-
( 3—methoxy—4—hydroxy ) phenyl-5-0l-3-heptanone, galangin, kaempferide, galangin—3-methylether, alpha-
asarone and costunolide in Mongolian medicine compound formula Shudage—4 by HPLC. Methods : Separation was

performed on a Cg column (4.6 mm x 250 mm, 5 p m ) and the mobile phase consisted of acetonitrile-0.2% glacial
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acetic acid with gradient elution at a flow rate of 0.6 mL * min~". The detection wavelength was 254 nm and the column

temperature was 30 °C . The injection volume was 10 pL. Results: 1-phenyl-7- ( 3-methoxy—4-hydroxy ) phenyl—

5-ol-3-heptanone, galangin, kaempferide, galangin—-3—methylether, alpha—asarone and costunolide exhibited

good linear relationship with correlation coefficients of 0.999 9, the recoveries were 96.6%-101.1%, and the RSD

were 0.70%-1.8%. The content ranges of the above mentioned components in 6 samples were 0.008 4%—0.060 0%,
0.010 7%-0.061 6%, 0.010 9%—0.086 5% , 0.006 2%—0.066 6%, 0.011 0%—0.078 1% and 0.005 1%-0.060 6%,

respectively. Conclusion: The method can be applied in quality control of Mongolian medicine compound formula

Shudage—4. The study can provide theoretical basis for development and utilization of Mongolian medicine Shudage—4.

Keywords: Mongolian medicine compound formula Shudage—4; Changpu Siwei; ethnic medicine; 1-phenyl-7-

( 3—methoxy—4-hydroxy ) phenyl-5—ol-3-heptanone ; galangin ; kaempferide ; galangin—3—methylether; alpha—

asarone; costunolide ; HPLC
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By BUSL A B = B4 1 ik DL S 2 PR 23T
FHEWRFE 27 A S S T R 1- e -7 (3- HTAR
B4 BRI S5-3I B REE LK
R SR ER -3- HEE, o - 4008 KT RN TS
B i) HPLC 5 J5 3%, %07 ik T HERR Db, 32 7+
TRAE T RIRHE -4 WITEARIE, 2 s
il P BEHORREE
1 XSE5HH

Agilent 1260 B = 2GR AR Y, 245 DEACB06007
FREEZE . DEAAC21236 H gt 2% . DEAAX04861 il
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AL Ha i

B HPLC A A FE S ( DAD ) 4G 2% 5 75 06 i i
K, 48 52 5351 K 99.98% . 99.99% , JH i 1 AR U —
ik A BE 5y )M 99.74% . 99.78% 5 W s . 2 i
il A R 34 5 43T 4l K kg B I Al
Ko

S TIRIEE - 4 TR, TSR
LA RS BTN 254 2 52y BR R R 24 24 24 ¢
AR HAZ A E R 2 N ZPHEY & R 22 (Alpinia
officinarum Hance ) 1Y T 1§ #3 25 (4it 5 20150410 ),
RS R <A 22T 21 3k ( Halitum violaceum ) 1)
Heok 45 & K (415 20150301 ) 5 K 7 0 45 Bl A 9
A F (Aucklandia lappa Decne. ) 1 T 1 R (4t =
20150821 ) ; f1 B il K FE B R E il 8 244 RACHE
W41 B (Acorus tatarinowii Schott ) BT ERAR (35
20150401 ),
2 AEEER
2.1 HWAHIE
211 RAEXEMSAR KSRGS RER -3-
Bk X} B 5 5.60 mg, BT 10 mL I, I H B 45
FEAT I 1 mL &R RER -3- B 0.56 mg 1)
it 55 W5 KSR o — 405 Bk X IR A 2,10 mg, B
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B -3- Pl MR ER IMERX GREX-3-H
fit o — 4= ik A A P R T VR B 43 5o 0181,
0.308.0.179.,0.056 . 0.021.,0.453 mg * mL™" {1 I &,
FH0.45 wm fALUEBESE T, BIFRIR A X HE S A, 4
CUKFETICE &

212 ARSI EEAE TR IAG -4 FEEL 5.0
o A BFRE, BT 100 mL 8 IS B L T 10 £
50% CBERIFAEE 2 K, BK 2 h, AR RLIE
B I DR, U v A 2 TCRERR , AR & 10 mL s,
W RIS DAL B AB-8 KL AT AU
ZEMRIK B 50% SRS, 73l IRIGAH, 50% SN
T 10 mL S, EE 7S 9550, 28 045 pm i)
FLUEHEYE I IREEIE, RIS
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BRI A i S il i B AR i, e 2,127 TR ik
e WA 3 A BIMERE TR
22 kA&t

*H Agilent Cyg iR (4.6 mm x 250 mm, 5 wm ),
PLZE (A)-02% LFR/K (B) R shiAl, BV (0~
2 min, 15%A — 20%A ; 2~5 min, 20%A — 25%A ; 5~
20 min, 25%A — 40%A ; 20~40 min, 40%A ; 40~45 min,
40%A — 42%A ; 45~55 min, 42%A — 47%A ; 55~
65 min, 47%A — 60%A ; 65~90 min, 60%A—100%A ),
P 0.6 mL - min™', Kr U1 254 nm, K2R 30 °C, #F
i 10 pL, 7F LR s8R & R L B R
U A >1.5, PR LA 1,
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1 1= 3 —7— (3— BHAHE — 4 — 2350 ) R L —5— i —3— Jfifl ( 1—phenyl—7—( 3-methoxy— 4 —hydroxy )phenyl—S—()l—?)—heptan()ne ) 2.mEEZEERE( galangin )
3 ( kaempferide ) 4 RFEER -3- WK ( galangin—3-methylether ) 5. — AT alpha—asarone ) 6. ARFEFFENTE ( costunolide )
A, B2 TITIRIARG — 4 B Ctest sample of Mongolian Medicine compound formula Shudage— 4 ) B IRAXTIEN ( mixed reference substances ) C. BlE B

FEBAMERES, ( negative sample without Alpiniae Officinarum Rhizoma )
i ( negative sample without Acori Tatarinowii Rhizoma )

E1 SRikiEEEE

Fig. 1 HPLC chromatograms

D. BRATRAPAE S ( negative sample without Aucklandiae Radix ) E. Bl B PR
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23 LRMERFRELE PARF I B AR B X (g ) ARG AR R, TR Y 90

3 G 2 BUR AT IR A 2.4.6.8.10.20
wL, #% “2.27 BT 3% S5 AR RN A, 10 55 06 1T AR

=1

ARARZZ T BR R 2, 5 [R5 i AR SC R B4t
WL ZR I 1,

EF75E X REML TR

Tab.1 Regression equations, correlation coefficients and linear ranges of 6 chemical compounds

sy

( component )

1= 0k =7 (3- WAL — 4 - 330 ) Bk -5- 5 -3 PR
( 1-phenyl-7- ( 3-methoxy— 4 —hydroxy ) phenyl-5-o0l-3-heptanone )

R 2 (galangin )

11175 % ( kaempferide )

R %% -3- Wik ( galangin—3—methylether )
« — 42k (alpha—asarone )

ARFEIEHEE ( costunolide )

[l )75 7 HHIEREL et
(regression equation ) ( correlation coefficient ) (linear range )/ pug
Y=150.20X-1.56 0.999 9 0.362~3.62
Y=5 176.37X-59.58 0.999 9 0.616~6.16
Y=4 774.00X-60.55 0.999 9 0.358~3.58
Y=4 192.87X-5.35 0.999 9 0.109 6~1.096
Y=2 776.00X-2.59 0.999 9 0.042~0.42
Y=426.00X-1.28 0.999 9 0.604~6.04

24 AEE R

IR [m] — YR X TR S AR, #2227 TT g Ak
1, %S VR 6 R, A5 1- 2K 5k —7— (33— B 480 3 -
4 YRR ) R 5P 3- PEfl R ER ILNEEK,
F R R 3 FEE, o - 40°E A E R P g I i AR
) RSD (n=6) 43 % 4 0.84%.1.1%.0.66% . 0.26% .
0.25% . 0.93% , F WL AT 25 B LA
2.5 FErEAE

) — 13 Bl S A T, F 2.7 TR (A 451k,
3 F0.2.6.4.8,10,12.24 h ¥ FE, 45 1- %8
e -7-(3- W A L -4 - L) R L 5 3- B
Ml REZRINER HRER -3- Wk, o- 47
Bk A 7 0 PN T 0 T RLEG RSD (n=6) 4391 K 0.27%
0.13%.0.13%.0.18% . 0.17% . 0.46% , < W {1t i 5 %5
WAE 24 h NERE M R AT
2.6 EEMIAR

B[R] — b 52 25 5 7 iR ik A% — 4, 4% “2.1.27 TR
ATl 6 O P v, #e 2,27 IR ik %
PR3 M FERE S BT, IS 1- K3k 7 (3- F 4k -4 -
PR ) KA S5-FE 3- P B RER ILER. B
RER -3- Wk, o- gEh AE RN &
43914 0.041 0% 0.060 0% 0.016 5% 0.014 6% .
0.008 4% . 0.054 7%, RSD 43514 0.95% . 0.35% . 1.2% .
1.0%.0.94% . 0.50% , 7 G J5 ik 2 Sk 2K, Ry
REE R

AL Ha i

2.7 AR DR

L 205 £ 1 TR — IR 9 52 24 2 7 ik ik A - 4
2 2.5 ¢, 3 6 403, 43I AT BR Sl e, 45 “2.1.27 T
A R, 2.2 TR A SRk T
FaE , THE 6 Ao 38 R K RSD, 2
LR 20 6 AN A3 (9734 [T 3 53300 R 97.1%
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2.0% , 2B 715 B MERR B L4
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4- PRI ) RIS -3- B R ER INEE.
H R R -3- HlE, o - d0E0 REIRNBRN &,
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Tab.2 Recoveries

CRE H e Al FH R
HF component) ( sampliﬁfnl )/mg  ( a(jlj(;]:; ?}mg ( me:sjfri(i /mg  ( re(lzj)l:liiy}:) 1% ( avemieﬁr:i%i ) 1% fsbre

1- 3L -7-(3- AL -4~ 2.5012 1.1200 2.1250 98.2 97.1 1.6

PRI ) AHE 5 5 =3 e 2.500 8 1.120 0 2.1384 99.4
( 1-phenyl-7- ( 3-methoxy—

4 —hydroxy ) phenyl—5—ol-3— 2.501 1 1.120 0 2.0937 95.4
heptanone ) 2.501 4 1.120 0 2.097 0 95.7
2.500 3 1.1200 2.1037 96.3
2.500 6 1.1200 2.1170 97.5

i B 2% (galangin ) 2.501 2 1.540 0 3.002 1 97.5 97.4 1.2
2.500 8 1.540 0 2.967 8 95.3
2.501 1 1.540 0 3.0126 98.2
2.501 4 1.540 0 3.003 8 97.6
2.500 3 1.540 0 3.0229 98.9
2.500 6 1.540 0 2.995 1 97.1

11252 (kaempferide ) 2.5012 0.430 0 0.8270 96.4 96.8 0.70

2.500 8 0.430 0 0.826 0 96.1
2.501 1 0.430 0 0.8313 97.4
2.501 4 0.430 0 0.828 4 96.7
2.500 3 0.430 0 0.8332 97.8
2.500 6 0.430 0 0.826 6 96.3

TR R -3- Hik (galangin- 2.5012 0.420 0 0.784 8 99.9 101.1 1.4
3-methylether ) 25008 0.420 0 0.785 8 100.3
2.501 1 0.420 0 0.789 4 101.0
2.501 4 0.420 0 0.795 4 102.4
2.500 3 0.420 0 0.798 8 103.3
2.500 6 0.420 0 0.784 7 99.9

o — 41k (alpha—asarone ) 25012 0.260 0 0.457 8 95.3 96.6 1.8
2.500 8 0.260 0 0.460 3 96.2
2.501 1 0.260 0 0.467 6 99.0
2.501 4 0.260 0 0.4573 95.1
2.500 3 0.260 0 0.465 6 98.3
2.500 6 0.260 0 0.458 1 95.4

AR ( costunolide ) 2.5012 1.480 0 2.844 1 99.7 98.1 1.4
2.500 8 1.480 0 2.794 3 96.4
2.501 1 1.480 0 28175 97.9
2.501 4 1.480 0 2.8398 99.4
2.500 3 1.480 0 2.8202 98.1
2.500 6 1.480 0 2.8012 96.8
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®3 TRHLRFRHVEER( %, n=3)

Tab.3 The determination results of different batches of samples

§ FEfh 1 P 2 e 3 e 4 e 5 FEim 6
%43 ( component )
(sample No. 1) (sample No.2)  (sample No.3)  (sample No.4) (sample No.5) (sample No. 6)

1= R 7 (3- W Bk -4 - 2 L) 0.041 0 0.043 2 0.068 9 0.028 4 0.055 1 0.0343

L -5 [ -3 Pifili
(1-phenyl-7-(3-methoxy- 4 —

hydroxy ) phenyl-5-ol-3-heptanone )
o K& (galangin ) 0.060 0 0.061 6 0.086 5 0.066 6 0.078 1 0.060 6
1175 % (kaempferide ) 0.016 5 0.014 4 0.016 8 0.015 8 0.016 5 0.0169
H R 2R -3 HE 0.0146 0.0155 0.019 4 0.0125 0.0142 0.0130
( galangin-3-methylether )
o — 4 ¥:fiit (alpha—asarone ) 0.008 4 0.0107 0.0109 0.006 2 0.0110 0.005 1
AFFREMM ( costunolide ) 0.0547 0.057 1 0.0427 0.049 4 0.063 4 0.049 3

3.2 MEP KRR 3.5 /NG

A 5L 55 R H DAD £ U 5 7€ 200~400 nm %
AT AR, IR AR R 1- R
e -7-(3- H AR -4 - 5223 ) L -5- B -3- BF
Ml mREZER IMER SRER -3- HEEA o - 4
V- BEAE 254 nm 2245 B R W, A AR PN R 7E
210 nm ZEA47 A RPN, HAE 254 nm b4 e
R WAL, i 8 T 0 3 B 38 R B, 23, i %
254 nm AEARIE K .
33w sEeE

ARSI T B - K W - K B - 2
KON - SRR RS B, 43 AT
b5k, 25 R B - K LG - K W B - &
PR K A Bh AR, TCVe e S5 B PRI, 38 S of B e M 4
ANBENs Lk 6 B BT B T DL i - SRIK
IR R GE T SRR I 547, I Efa e , & th ik
PRGN E R 2 —0.2% LRKIER RS
34 HERMERE

AR 11430 8 Xk 73 8 0 U ) % B B ] R 4 5
FEA BRI YRR 25 CLL TRl B3R
HINAZRMGEES, [ & RZER -3- HEE o-
U Fk A AN B ILE A B 5 IR IR E] 35 Chf, RIS
PR -5 HA g N REAR A A3 15, 70 B B A 25 5 MR
HRSETH R, A RO T 22, A, ZEORIE AR A
BB T, AR B 30 CRISM Nt
53 HrsE .

AL Ha i

ARSI ST E S T R Ik A -4 1= R
7 (3- A B -4 - F23E ) I 5 fiE 3 P
Bl mRZER AR HREER -3- HlE, o-41F
fit AT 6 Ao S Tk RS 1R
PELE  EREPERR, TN, A FEAE TRk -4
B3R 6 SR S i AT, 2 Y T R B
WA, M ISR 255 T 22 Wy 2288 s O [RIVE R G
FEPE T4 T T 256 S0 a7 R i o
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