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& B, ALK H

VLA E A 25 b PO AR 22 B¢, 42 223003 )

ME BR: RA— 505 R R 5 A RAE T 2SR SR 23 S S ) 3 S A
H EAR_Ef R KB AT, Fik: €44 Hypersil ODS 4 (4.6 mm x 250 mm, 5 um ) ; VAP B — T
(2:1)5 0.05% /KEBEBR IS 7% AR EhA8, 46 B 2Bl AR 4 25 °C 5 4l kK 2 %) A 254 nm (&0 & EA A
BERAR ). 340 nm (A ZEEF K E I AH F R ) 214 nm (BN B AR AR KE) ; KARA
B4 09 mL-min'; ARF A AATY, B TARF L £ IR WAL EEF FEEF FAAF R
RZEAARRBEOASRIER T, MERLEE, EHR: AEME EM B ZEF FELF BAF F4
3 F L E AR =8 o AR BE S ) 2.69~67.25, 3.88~97.00., 1.46~36.50. 1.77~44.25,1.19~29.75. 1.85~46.25
2.09~52.25,1.73~4325 pg-mlL ™ SE B W &L X & RIF; T3 A Dk E (RSD) 4 %1 4 99.1%(0.91% ),
100.1% ( 0.67% ). 97.9% ( 1.2% ). 98.2% ( 1.4% ). 97.5% ( 0.97% ). 97.0% ( 1.4% ). 98.9% ( 0.89% ) #= 98.1%
(1.3%); —M S EMFEREIMFEREE 25, KB —NZFETUAREA TEAERKEN S BARR

B
KEEIR: A AR E; BEmE; SR S TS A S R RARA DB, BRAEE; —l %
ik
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Simultaneous determination of eight components in
Fushengkang capsule by QAMS’

LI Si—yang, KONG Qing—xin

( Jiangsu Food & Pharmaceutical Science College, Huaian 223003, China )

Abstract Objective: To establish a method for simultaneous determination of hydroxycamptothecin, camptothecine,
orientin, isoorientin, vitexin, isovitexin, curdione and curcumol in Fushengkang capsule by multi—components by
single—-marker ( QAMS ) method. Methods: The analysis was performed on a Hypersil ODS column ( 4.6 mm x
250 mm, 5 pm ) , with the mobile phase comprising of methanol-acetonitrile(2:1) (A )-0.05% glacial

aceticacid solution ( B ) flowing at 0.9 mL * min”' in a gradient elution. The column temperature was set at 25 °C., and
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the detection wavelengths were set at 254 nm ( hydroxycamptothecin and camptothecine ) , 340 nm ( orientin,

isoorientin, vitexin and isovitexin ) and 214 nm ( curdione and curcumol ). With vitexin as the internal standard,
the relative correction factors of hydroxycamptothecin, camptothecine, orientin, isoorientin, isovitexin, curdione
and curcumol were calculated, based on which the contents were determined. Results: The standard curves of
hydroxycamptothecin, camptothecine, orientin, isoorientin, vitexin, isovitexin, curdione and curcumol showed
good linearity in 2.69-67.25, 3.88-97.00, 1.46-36.50, 1.77-44.25, 1.19-29.75, 1.85-46.25, 2.09-52.25 and
1.73-43.25 pg - mL™", respectively. The average recoveries and the corresponding RSD were 99.13% (0.91% ) ,
100.1% ( 0.67% ), 97.9% ( 1.2% ), 98.2% ( 1.4% ), 97.5%( 0.97% ), 97.0% ( 1.4% ), 98.9% ( 0.89% ) and 98.1%
(1.3% ) , respectively. The results obtained by QAMS approximated with those obtained by external standard
method. Conclusion: The QAMS method can be used to the multi-index quality evaluation of Fushengkang
capsule.

Keywords: Fushengkang capsule; hydroxycamptothecin ; camptothecine ; orientin; isoorientin ; vitexin ; isovitexin;

curdione ; curcumol ; multi—components by single—marker ( QAMS )
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IR PR, BB A RIS B R R E I, 3
AR A A | R A Sy R R R
FEAR R RN AT kR A R P B, R
FARBUE PUR T PUESFEH AR . EA R
JOE S IRAT I A v A R 1t 24 i B A R 24
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(111777-201302, %% & 97.9% ). 5+ 27 B H (111974—
201401, &% 5t 94.0% ) 4371 ( 111687-201603, 7%
95.7% ). 3 A i ( 111800-201302, 15 £ 99.8% ).
AREE (100185201007, & 4 99.9% ) A5 - Hp & £ iy
245 S Kz E ST B 5 S AR 6 IR (29702-25-8, 7
i 98.0% ) KA T AL E MR IRA w5 4=
JRE e A (A - Bk 0.38 g, 5 160907, 161103,
170312 ) KI5 T 74 B Al 25 A PR w5 I 2
Syl AR et

2 FiEE5ER

2.1 (A&

& i Hypersil ODS (4.6 mm x 250 mm, 5 pum ) {8
e WA AHACH B OEE - 2 5 (2:1), Y A
B 4 0.05% vK W B2 % WL, #6 BE Uk i (0~12 min,
21.0%A ; 12~23 min, 21.0%A — 35.0%A ; 23~46 min,
35.0%A — 52.0%A ; 46~58 min, 52.0%A — 60.0%A ;
58~65 min, 60.0%A — 21.0%A ) ; 0~23 min i 7£ 254
nm " KT G I A BT B AR B, 23~46 min &
340 nm P K T AGINZE R SR2E R R
HEIR T, 46~65 min B 7E 214 nm " K R R 36
A R ANFE A AR R 0.9 mL - min”'; AR IR 25
C ; PEFEE 10 pL,

22 IR

221 AN 53 AR S FRBON IR R
PR BB L 20 BT 2 R IR SR
FEA T A B A e, IS ok o U B
2k 0.538.0.776.0.292,0.354,0.238 . 0.370, 0.418
0.346 mg * mL™" 4 BN 73 X6) B O B B VAT . R UOR

95 WG A% B 3 6 BRI 2.5.2.5.2.5.2.5,
2.5.1.0.2.5.2.5 mL, & [F]— 50 mL & H, H H i

iy P R o R T A WA
T IR AR FROR R AR BT R
26.9.38.8.14.6.17.7.11.9.7.4.20.9.17.3 pg - mL™'
TR A XS IR R o

222 MR B AR RS B, T NS
Yy, WA, U2 5.0 o MR ROE , BB IEHEIE T A
HANAEE 50 mL, FRE, 875 (H)5 300 W, 4154 40
kHz ) $2H 60 min, B¥& , Fra , T Bk 2 o8k 1)
FEAT 108, SEIE A E B2 A B R A A R
223 BIVERESRWE AR R T R ET
(A Ah 7 R | 3 i) o 2t o A R AR L SR 25
p P ARE 5, P4 R “2.2.27 T &2 A B s 2 A1t

AL Ha i

TR VR R B 0 S 28 U R SR BT AE ol VAR
T 28 B PERE S A R R FE AR P MR S A

23 JrikeEEEg

231 FRGEEHMESEEERE S RBOEAS X
HE VA TR A SR T 0 At VS VAR ) SR B P A
VSR 3T 25T B PERE S TRORN AR [ A S VAR 451
T MK REAS I, 485 SR UL 1o B A X 2 TG
T, I o 33 0 R K A L ZE R R AT
I AR FEOR IR B S HAR SR
TG REIR B R B, BRVS IE ARG HE T 45 (o 3%
W4T 3 500, /0B YR T 1.5,

232 MRAREE SRR 2.2.17 45
PO R S A A VAR 2.5 mL, B TRl — 20 mL
BT VR R BRI T, PR YRS 5 R BUTR X
MR | 4538 o, AR B B8 2.5, 10,20, 25
5, T BTRXT BB SRR IT I IV VR VI AR UORS 25 1%
BURXT RS VIV IV I TR T 45, ARkt
FE W0 0 A B AR L 20 R S 20 R AR
TSI R AR BE A A, DL 45
B3 T i W BE X R R AL bR, 0 A B L AR e L 2T B
TS 2E R HIRT SR AR ORI A SRR
MU TE AR Y S AR bR, 2 A o th 2, A5 B H 7 72
SERILE 1,

233 Kiw IR HCC2.2.17 IR A9 A X IR
VSR, ML SRR 6 IR, 0 S8 E B AR L 21
B DB CHIR AR R IR EAR
it %) U TET R, 45 SR BT 8 A B4 U TET R RSD 43 31
$90.75%.0.59% . 1.2% . 1.2% . 1.4% . 0.44% . 1.2% Fl
1.3%.

234 HEEMWRE  HUR—HR R A R R 6
By 4Z IR “2.2.27 WOR Ikl Al s v, 2 R
VTSR TR S k=R = i RS R E R P s R A |
A R I AR EE I A RO
PR AR L 25 R S 2T R IR SR
FEAR TR RN FEA B S RSD, &5 ST 8 AN 4
SE 34 5 2 R 0.273.0.411,0.167.,0.184,0.107 .
0.084.0.225.0.148 mg - g, RSD 43 %] M 1.0%.0.92% .
14% .1.6%.0.63% .0.72% . 1.2% F1 1.5%.
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[] — 3 AL S VA W, 4 ) TR R R 0.2.4. 8,
16.24 h HEFERGIN , 1058 2 B WA L B0 20
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1. ¥ JE?*XTW(hydrnxycamptothecin) 2. Ei*xfwﬁ(camptothecine) 3. 2FEHY (orientin ) 4. F2F B (isoorientin ) 5. #HIHF (vitexin ) 6. 4374

(isovitexin ) 7. FEA& i ( curdione )

& 1

REXRMAER (A NEERREM®L

8. A ( curcumol )
(iR (B SRR

Ak ( C \HEETFIAMRRAR (D) R ARP RS

mA (E )HPLC i E

Fig. 1 HPLC chromatograms of mixed reference substances( A ) , sample solution of Fushengkang capsules( B ) , sample solution lack of

Camptotheca acuminata Decne fruit ( C ), sample solution lack of Fructus Livistonae ( D ) and sample solution lack of Curcumae Rhizoma ( E )

F1 EEFEMLEEE
Tab.1 Regression equations and linear ranges
%43 ( component ) [F1A 7572 ( regression equation ) LEPEFEF (linear ranges )/ (pug * mL™) r
2 BT (hydroxycamptothecin ) Y=1.799 x 10’ X-843.1 2.69~67.25 0.999 6
E A ( camptothecine ) Y=2.154 x 10’ X+992.3 3.88~97.00 0.999 2
27 B7F (orientin ) Y=1.366 x 10’ X-748.4 1.46~36.50 0.999 8
SEZEERH (isoorientin ) Y=1.582 x 10° X-623.9 1.77~44.25 0.999 5
HIFHT (vitexin ) ¥=9.253 x 10" X+943.7 1.19~29.75 0.999 3
SHIAAT (isovitexin ) Y=7.225 x 10" X+418.2 1.85~46.25 0.999 7
FEAR i ( curdione ) ¥=1.399 x 10’ X-587.6 2.09~52.25 0.999 6
FEAEE ( curcumol ) Y=8.075 x 10° X+214.1 1.73~43.25 0.999 1
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I, 28 BRI TR AL Y RSD 43510 0.89% . 0.75% . 1.1% .
1.2%.0.38% . 1.5% . 0.22% H1 1.3% , & 1 FE I e i
AR T 24 h NERSE .

2.3.6  JNEEFIBCRIALE  BCEHN B R AR R R
P30 A, T AW, B AR, B 6 0y, B 2 2.5
g MW AR, B HZEHEIR I b, AR UORS % A 0.679
mg + mlL™ F2 5 BB FE AT 1.041 mg - mL! E A
T oF HB 5 S WL 0.416 mg » mL™ 2 B X IR G VA T
0.459 mg - mL" S 2EFAF X B AR L 0.273 mg - mL™!
I o BESRVATE L 0.216 mg - mL™ SR X R G
VW 0.561 mg - mL™ 3 A % I R 0.367
mg » mL" SRR BESAAS 1.0 mL, FHZHR “2.2.27
T 52 A o e 20 R 3 5 8 VB 4 T T L I A
Pl VTR, R RN A, 2% SR I I B 4 2 L
A R SN S A S 0 2 1 = N

(0.91% ) .100.1%( 0.67% ) .97.9% ( 1.2% ) .98.2%
(1.4%) .97.5%(0.97% ) .97.0% ( 1.4% ) .98.9%
(0.89% ) F1198.1% ( 1.3% ).
2.4 FEXIRE IE PR (R EE ST

R % I “2.3.27 TN IR A X W VLV .
IV I IR T 4538 a3 A I 2 T AR Bk AR
A A N A & R ] 2 L I 2 N 7
FEAR T () U AR, ASEIRH S RS, # BRAHR A 1
WA fo=flf=(WAD (WA (KXrp w2y
PR 0 T 1 B B VA B, A R P AR A 6 T
AN b =R R IR O T NS R B P R S B L W
FAH AR RIS AR B BT f R B, A, SR A
R A N PR NS ] E N N 1 2
ARBERETTRL), 4 ST IR T 5 72 S R =
Bk ZE B 2R AR FROR RN SR

(T

A A SRR (RIS K RSD 235008 99.1%  BYRIXIRCIE 7, 4551 W3k 2.
F 2 DU D AR AR E R T

Tab.2 RCFs with vitexin as internal standard

TRG T IR

, FEERR HR ARGy SR SEELIF T FAR R FARREE
('mixed reference . . o o o ]
. ( hydroxycamptothecin ) ( camptothecine ) (orientin ) (isoorientin ) (isovitexin ) ( curdione ) ( curcumol )
substances solution )
Vi 1.9236 2.307 6 1.482 4 1.703 1 0.775 6 1.514 8 0.8335
\ 1.938 6 23142 1.500 2 1.709 9 0.782 4 1.5215 0.864 2
v 1.9215 23215 1.4516 1.704 5 0.782 6 1.506 6 0.869 7
1] 1.984 5 2.3062 1.5155 1.713 8 0.799 7 1.524 5 0.864 9
Il 1.9205 2.3382 1.446 3 1.698 5 0.767 5 1.4950 0.8822
1 1.947 4 23254 1.4816 17111 0.783 3 1.5150 0.870 1
FHE (average ) 1.9393 23188 1.479 6 1.706 8 0.7819 1.5129 0.864 1
RSD/% 1.3 0.52 1.8 0.33 1.4 0.71 1.9

2.5 MXIEHEFREE RS

22,17 BT il 4 i TR B 0T BRI 0 | A
M2 , %% Waters 2695 Hl @80 AH (G354 . 5 LC-
2010A 75 =5 2% A (38 AL A Hypersil ODS 35 #E |
Shim-pack gist C,s (5% #£ . Waters symmetry C,g {0,

ZVE BT H 2 X B 5 B0 € 35 WA 5 137, AR S
PLHEIRH SN AR, SR AR O B8 (B 6T o ) 4% ¢
Gy IEAT RE AL, 439 % 5E Waters 2695 1 i 25 T A (2
T HE LC-2010A 7Y BB 1385 XA Hypersil
0ODS Cq {0 3% # | Shim—pack gist C (4 3 £ . Waters

FEXS XA IE R 52 m SR L3R 3. IR A R R
B, AN TR ASCAS AN [ 3B A 08 i B 75 5 Pl L 3
RIBK 20 S 20 SR R T E ISR
PR AR RS PR 5 R
2.6 1IN A I E Ao

SEB A 2 5 T R 22 10 I E B — T

AL Ha i

symmetry @fé“‘?l‘i%#?@ﬂﬂ]ﬂﬁiﬁﬁﬁﬁﬁﬁ N %*X‘TW N
ZEHH SRR SRR R AR EE S
BRI A R R . SCIR st SRR IR A
AN ETEREZE A B T35 180 Tl AR 8 B E G B
25 AR 4.

S |
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Tab.3 Effects of various factors on relative correction factors
FHXTAZ IE K- ( relative correction factor )
e At
(instrument ) ( column ) PR E R A PR SEELR SRR FOR A e YN

(hydroxycamptothecin ) ( camptothecine ) (orientin )

(isoorientin ) (isovitexin ) ( curdione ) ( curcumol )

Waters 2695 Hypersil ODS C, 1.937 1 23207 14813 17154 0.780'5 15139 0.8628
Shim—pack gist Cyg 1.964 3 2.3475 1.469 2 1.709 9 0.779 2 1.508 4 0.8775
Waters symmetry Cq 19236 22974 1.503 7 17113 0.798 6 15316 0.8544
LC=2010A Hypersil ODS G, 1.9482 23059 1.508 6 1.698 5 0.789 4 15243 0.8716
Shim—pack gist Cs 19516 23586 1.467 5 17015 0.774 1 14975 08493
Waters symmetry Cg 19194 23143 1.483 8 17211 0.762 9 1.524 8 0.8537
THH (average ) 1.9407 23241 14857 1.709 6 0.780 8 1.516 8 0.8615
RSD/% 0.89 1.0 12 0.49 1.6 0.83 13
F4 FEEMNHETRBEMZIG
Tab. 4 Effects of various factors on relative retention values
FHRHAE B H ( relative retention value )
& it - - :
(instrument ) ( column ) R B C I TS V1T T Nt TN

(hydroxycamptothecin ) (. camptothecine )

(orientin ) (isoorientin ) (isovitexin ) ( curdione ) ( curcumol )

Waters 2695 Hypersil ODS C 0.405 1 0.4872 0.754 6 0.8358 1.090 3 1.270 1 1.3330
Shim—pack gist Cy 0.401 3 0.4825 0.750 9 0.8319 1.087 6 1.269 9 1.324 5
Waters symmetry Cg 0.4059 0.488 6 0.756 1 0.8375 1.091 5 1.273 3 1.3386

LC=2010A Hypersil ODS C,q 0.398 4 0.478 9 0.749 3 0.829 7 1.075 1 1.2574 1.3216
Shim-pack gist Cg 0.4023 0.485 4 0.7512 0.8302 1.083 4 1.269 5 1.3317
Waters symmetry Cg 0.4167 0.491 3 0.758 6 0.841 6 1.109 5 1.2817 1.3499

XM (average ) 0.404 9 0.4856 0.753 4 0.834 4 1.089 6 1.270 3 1.3332

RSD/% 1.57 0.91 0.47 0.56 1.05 0.62 0.77

27 —MZHESHMRE TR AR AT AL WZE 5, SR — Z2 13 B 25 1 on & B 45 R T8

B3 AN HER (HE5 160907161103, 170312 ) 1) &
A R TS A e B 422,27 TR 7 ik il A T U U
MR FERE D SE , 10 55 I 0 45 15 4 6 5 AT -
ZEROTT  SPZE RO HEIRT SR FEOR R Ak
ARBER I TRTAR , HAMRE I il 4% 1 o3 7 i, PR
— M VP S T AR 2 A A T H A, R X 24 1
25 (RAD ) ¥4 2 B ik & e 45 2R 1 25 57, 45 21

B 25 5%, RAD<2% , R WA SCHIT e <7 1 07 vk E A

R
3 e

FEHE S AR PR VR B R T, 0 i iR A R A
AR A A TR BRI ) (T 50% IR L 75%
S ) SRIBO R GRS mam e )
FFRBCHE] ( 30 min. 60 min. 90 min ) 7% L % %%,

AR R

S
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Tab.5 Results of content determination

e AR
53 ( component ) ('batch (extrenal QAMS RAD!
number ) stamdart %
method )
HEIRT (vitexin ) 160907 0.109 — —
161103 0.093 — —
170312 0.113 — —
25 BB (hydroxycampt- 160907 0.271 0.275 0.73
othecin )
161103 0.236 0.232 0.85
170312 0.304 0.297 12
E R ( camptothecine ) 160907 0.415 0.429 1.7
161103 0.427 0.431 0.47
170312 0.392 0.397 0.63
ZE KA (orientin ) 160907 0.167 0.172 1.5
161103 0.190 0.186 1.1
170312 0.144 0.148 1.4
SZEHT (isoorientin ) 160907 0.183 0.189 1.6
161103 0.197 0.193 1.0
170312 0.208 0.202 1.5
SEHIA (isovitexin ) 160907 0.086 0.083 1.8
161103  0.097 0.099 1.0
170312 0.084 0.086 1.2
AR ( curdione ) 160907  0.224 0.227 0.67
161103 0.234 0.238 0.85
170312 0.193 0.196 0.77
FEAREE (curcumol ) 160907  0.146 0.150 1.4
161103  0.133 0.135 0.75
170312 0.164 0.169 15

AT 8 1014 55 B B BB 25 B9S2 0
LT SR SR BRI AR
ST TS 5 MO B M ) o
BRI 60 min.

VL B0 A B T, R S A % 5
T2 K KT R 2

AL Ha i
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(2:1) 5K G sh AR F, LA AR B e 3% b T 0 k43
Fo O BB 2T R SR A IR A
FRIHT AR A RN 3R B 2 B ROR R A8 b, 4
HEE - 205 (2:1) 5KFoIHR RGBT
MG - KT — K S AR R &R 8 FE AR R A 3
AR5 B AR KA, B At 15 I A R R B4
FEILIR I Al F X R THEE - 2E(2:1) 5
0.1% BRI W H B - 405 (2:1) 5 0.1% VKRS R
VAW HEE - O (2:1) 5 0.05% kBRI
SRR, A R - 2R (2:1) 5 0.05%
VR R I RN R S AR, F IR <207 TR 6335 4% 1R X
S BRI A v R R I R B 20 BT S 2r R
SRR E RNt T E A N L T 1 B N A T B
e .

2R SR FH — 0 22 P32 [R) s o 2 A ofe s e v 8
HAR L 2E A S 2R AT IR R
AR I AFEAREE 8 UL, O R
B MERRE = AT, SR A R S AR R 5T
SRR A R S

S 23k

[1]  WS-10199(ZD-0199 ) -2002-20127 [ 5 & fih 245 il Wi B 45 HE )
2yabrifE [ S 1. 2012
WS-10199 (ZD-0199 ) -2002-2012Z Drug Standards of China
Food and Drug Administration [ S ]. 2012

(2] Hin, 0, 057, 55 B AR BTt bR R AFSE [ ) ). o
24,2003, 34 (8 ): 698
HUANG RS, YE YF, SU Q, et al. Studies on quality standard of
Fushengkang capsules[ J . Chin Tradit Herb Drugs, 2003, 34 (8 )
698

(3] BUMRAR, 2508, 229, S 2 BRI A8 I 2 W RS A 4 1k U7 1 B iE
[) ] KA EE, 2010, 26 (1): 131
YAN DL, LI P, LAN Q. Microbial limit test method verification of
Fushengkang capsule[ J ]. ] Changchun Univ Tradit Chin Med,
2010,26(1): 131

(4] &I, PN, SLLT, 55 BN IR AL TE T 25 24545 & 1 e
TN S AR EESRARTT L) ). 254 ek, 2013, 33 (1)
169
PANG Y, SUN L, JIN HY, et al. Discussion on application and
technical requirements of substitute reference substance method
for simultaneous determination of multi-components in traditional
Chinese medicine[ J ]. Chin J Pharm Anal, 2013,33(1):
169

(5] Scepmk, Jedy, ffe, 4. vhg oo i vh— M 22005 0 1 Ak g
[J]. hE25p5, 2014, 25(23 ): 2185

S

(T




(J‘PA oS Rk

(6]

(7]

[8]

[9]

Chin J Pharm Anal 2019,39(3)

-+ 525 -

WEN QY, LONG F, YANG H, et al. Advance in quality control for
traditional Chinese medicines by QAMS [ J]. China Pharm, 2014,
25(23):2185

BEIEAE, AR, KA. HPLC 250 E 53 2 35 B 1 535
BRA R[] ] BREoR 5 TR, 2005, 5(12): 809

HUANG XW, BAI L, ZHANG L . HPLC determination of
camptothecine and 10-hydroxycamptothecine in Common
Camptotheca fruit[ ] ]. Sci Technol Engin, 2005, 5( 12 ): 809
XISCH , ZR A, 300, B AR R AR 10— AR EE A Y
HPLC 2347 [ 1. 25850 H 2k 7, 2005, 25(2): 168

LIU WZ, QING HY, SUO ZR. HPLC analysis of camptothecine
and10-hydroxycamptothecine in fruit of Camptotheca Acuminata
Decnel J 1. Chin J Pharm Anal, 2005,25(2): 168

AR, BRI , SE ERCR B e E AT ] AR
i, 2017,3(15): 87

LONG L, LUO CF, LI TX, et al. Study on quality standard revision
of Camptotheca Acuminata Decne[ ] ]. Mod Food, 2017,3(15):
87

Pk, Wk, 22 /00, 45, HPLC SRIN5E ili 28 25 61 6 R 43 1
[J ] 258 0pideis, 2011, 31(4): 645

CHEN Y, YAO H, LI SG, et al. HPLC determination of the six
components in Livistona Chinensis[ J ]. Chin J Pharm Anal, 2011,
31(4):645

[10]

[11]

[12]

TR, Rk, 22 EAE, 45 HPLC 35002 A [ £ 7= 3R TR
AR TR, FORRE, T SRR B - MiAE () ] T2y, 2013,
44(3):305
MAO CQ, LU TL, JIANG GF, et al. Determination of curdione,
curcumol, germacrone, and P —elemene in processed Curcumae
Rhizoma from different habitats [ J ]. Chin Tradit Herb Drugs, 2013,
44(3):305
LR, Bk, BET, S A HEFA DR IR 6,
FEAREE, & IR B - A A [T . 2 Ak,
2010, 35(21 ). 2834
JIANG GF, LU TL, MAO CQ, et al. Comparison of content of
curdione, curcumol, germacrone and 3 —elemene in different
varieties of vinegar backed Rhizoma Curcuma| ] ]. China J Chin
Mater Med, 2010, 35( 21 ): 2834
AT, TR, FARUIL, 4. HPLC 2 A B HAE 6 6 b
R E LT ] PGS, 2010, 35(5): 593
HE H, MA SC, TIAN SJ, et al. Simultaneous determination by
HPLC of 6 components in zedoary turmeric oil and its related
injections with replacement method of chemical reference substance
[J]. China J Chin Mater Med, 2010, 35 (5 ): 593

(A3CF 2018 48 11 H 23 Hi&HklAl)

AR R




