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[(#§ZE] B :H RP-HPLC [A] Bl 2 FEAR b 3R 0 3R B 3 S 3R ARG Wil — 0% Fn B-BE & 0 19 & &, XA [l 7~
H SR AR A AR A AR EE T R FEAR K s R BB R AT R GY . F5 i R KR Hypersil ODS (4.6 mm x
250 mm,5 wm) (OREFE M N 25 (A) 0. 1% BB K (B) A6 BE VR, KM 9% 1< 215 nm 377 1.0 mL-min ™' #1325 °C, 48
HAR ] AR D AN R R B AR 43 I AE 0.544 ~5.44 g (r=0.999 6),0.414 ~4. 14 pg (r=0.999 8),
0.122~1.22 pg (r=0.9995) ,1.78 ~17.8 pg (r=0.999 3),0.318 ~3.18 pg (r=0.999 4) ,0.506 ~5.06 pg (r=0.999 5) &
BLZEME S 2, 57 2 [ 0 2 4 5] % 99.60% (RSD 2.71% ), 101.48% (RSD 1.37% ) ,99.50% ( RSD 2.47% ), 100.29% ( RSD
2.52% ) ,99.87% (RSD 1.51% ) ,100.58% (RSD 1.33% ) , £5i®: ik R MEWG, 43 B SO B4, BT 30, ol o 38 AR Ji o A vf
PR B AR, o I R G 20 25 48 Rl 2= 4K i -

[k|R] mSuREORE; FRTE,; FARM,; HDM; AR, W W, g-lERm

[HESH%S] R284.1 [THEARIEAE] A [XEHES]  1005-9903(2013)21-0155-04

[doi] 10.11653/sy£j2013210155

Simultaneous Determination of Curdione, Curcumol, Germacrone, Curzerene,
Furanodiene, and B-Elemene in Curcuma zedoary by RP-HPLC

REN Ming " , LI Jiu-xi
( Department of Chinese Medicine, the Second Affiliated Hospital of Zhengzhou University ,
Zhengzhou 450014 , China)

[ Abstract ] Objective; To establish the method for determining curdione, curcumol, germacrone,
curzerene, furanodiene and B-elemene in Curcuma zedoary by RP-HPLC. Method: A Hypersil ODS column (4.6
mm X 250 mm, 5 wm) was used with the mixture of acetonitrile-0. 1% phosphoric acid as the mobile phase in
gradient elution. The flow rate was 1.0 mL -min~'. The column temperature was kept at 25 °C. The detection
wavelength was set at 215 nm. Result; The calibration curves of curdione, curcumol, germacrone, curzerene,
furanodiene and B-elemene were in good linearity over the ranges of 0.544-5.44 g (r=0.999 6), 0.414-4. 14 pg
(r=0.9998),0.122-1.22 pg (r=0.9995), 1.78-17.8 pg (r=0.999 3), 0.318-3. 18 pg (r=0.999 4) , 0. 506-
5.06 pg (r=0.999 5) respectively, and the average recoveries were 99.60% (RSD 2.71% ), 101.48% (RSD
1.37% ), 99.50% (RSD 2.47% ), 100.29% (RSD 2.52% ), 99.87% (RSD 1.51% ), 100.58% ( RSD
1.33% ) respectively. Conclusion: The method is sensitive, accurate; the separation effect is good without
interference. It can provide a basis as evaluation standard for quality of Rhizoma Zedoariae, and provide scientific
basis for clinical rational drug use.
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HAEAEH R, A ZRH Y ERA I
AREORAR G0 TR L, R, R E . [
PRI AR L LR, A O IO RE B R
TN 0 2R PR BT R Bt 2
MR, A A BUMIE U2 him PR
B2 Jok it e £ DR A s B R AR A I A I
WA, FARMWEBE RS N EEEZMIFER
LR S 1% ~2.5% , % &
A3 R BRI AV i 2, AnFOR R RO S
FEAA K S R B-ME A A X SR R A
POWR PR LR RS HE R RE
FHARMZEAE . b E 25 ) 2010 4 bz L% &
THLS R AE S FROR BT i ] 0 48 AR, AR SCH RO
RACHAE €8 3 2 [] s 00 R P R R FRAR
Ih e FEAR R ok A B A A B A, DA ST
FER 5 3 1 o 45 1 7 1
1 &

Waters 2695 7Y 55 240 W AH €8 3% 4 (BC & 2998 %5
AR 2%, Empowers 2 €8,38% T AF 5, DO ST HH B2 52, A
TR, BB ERE RS ) L KQ-100 U 75 v vk % (B B T
AL A A PR 5] , Sartorius BP211D B 43 #7 K S
(T 3% 2 FIHT) , B-BE & 4 X5 B (it 45 100268-
200403 ) (F A P X} B 5 (diE 5 100185-200505 ) | 3%
L i BE i (FiE45 111665-200903 ) , f HPLC 75 il
2 HT, 40 e v 24 g A A BT AR L SRR
XTHE S (45 13657-68-5, 57 =98% ) , 1 LGP &
2 25 JF A BR 2N vl B ARt 3R s R 1k g A Xk R
HMR TR R 40 B 4, B 1 =99% 5
LM 38 4l ( Dikma 23 \)) , HAB IR0 5 43 By
afi 7K Ay AR FEAR 25 B AT R v B 2 B o ] L
U E N LR R TP AR SR AR 4 0 T
PRAZE R ORI B LK 1,

#1 RIKERE

No. i KU VR A=

L EHRA  ZEEREME DGR ARAE Ul SPL00125
2 EIAR BREFEME PSR ARAR I SP100127

30 PR HREFM B KA ABRAT TP SK100203
4 JPEHAR LRCFEEA R AR ABRAR TP SK100205
5 A ZREERWBREPEKRAFARAR )P SK100209

6 EIHA  CLREEMEPAIKAARAF HT SW100120
7 EFA BRERMETDAKAARAR WL SW100122
8 AR WIVLH B2 ReEtkR T Hiil SW080716
9 WABE  WITLHEEZYRAERAT #iL SW080717
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2 HEEER

2.1 @AM ASSE HERE KA R
Hypersil ODS (4.6 mm x 250 mm,5 pm) {4 3% 4, i
HARCNE (A)0. 1% BERR K (B) , B BE VR (0 ~ 15
min,55% A ;16 ~40 min,55% ~80% A ;40 ~60 min,
90% A) ,HEiE 25 C, i i# 1.0 mL-min " K0 % K
215 nm, PRSI MR FOR BRI TS ANIE T 2 000,
ARG D 25 R A A8 R S A D %, A 3l 4 A
HIEOR R R B SR R ek g A A
B 75 Wi 1) W 2400 32 43 731 A 0.998 1,0. 997 5,0.996 8,
0.998 5,0.994 6,0.997 3, WK 1,

1
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3
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L3R R 2. #AREE 3. S
4 HEARNE ;5. VR R ;6. BT

Bl RAXESER(A) FMEALR KB (B)HPLC
2.2 XRESNVESMOE A BOGEOR A FEOR i
hR AR IR A A B A A X R A R
WRROE ,E 10 mL S R A O R 2
FEAT RIAS IR & X BRSO (B 1 mL & 3R
0.272 mg, I AEE 0. 207 mg, 7 S 0. 061 mg, FEAM
0. 89 mg, ML —H 0. 159 mg,B-Hi &4 0. 253 mg)
2.3 A sl IR IR (i 3 S 0H)
0.5 g, K& % Fr &, N & ik 20 mL, 8 7 4b # (1) R
250 W,50 kHz) 15 min, Z B 75 40 B 3 v, & I 08
W, /D Tk VR AR e uE R, B O QR 4R T
CBE, BRI B R OF 2 A E 10 mL, $25),
0.45 pum JEREUEL, BITS .
2.4 LMK KA R ERR G X B
W 2,5,10,15,20 pL,{F A B, DIEFE & (pg) N
F S g, ok 0 T AR (A ) S DR AR i 4 1 A o i 2k
HESE W J7 B, Vg = 477 758X + 17 987 (R
0.999 2,0.544 ~5.44 pg), Yy, = 124 936X +
4.840.2(R* =0.999 6,0.414 ~4.14 pug), ¥V, gy =
1 x10°X =61 105 (R* =0.999 1,0. 122 ~1.22 pg),



AW, 45 : RP-HPLC [a] R 52 AR AR 0 3R B 55 SHER 3R kg — 5 1 B-H 7 075 O 5 1

Yy pis =86 387X —81 468 (R* =0.998 6,1.78 ~17.8
ne) , Vi s =304 229X - 29 020 (R* =0.998 9,
0.318 ~3.18 pg), Vyysy = 133 643X -5 429.1
(R*=0.998 6,0.506 ~5.06 pg) , % )i i 7 5 KL
Bl e G AR LA
2.5 [UARAEEE O WBCIR & O A I
10 pL JEZEHERE 5 U, 38R B FEAREE 3 S 3
AN W A R B A O U T BLES) RSD 43 5 Ry
0.43% ,1.53% ,1.12% ,1.92% ,0.87% ,2.02% .
2.6 JiikRRENE AR WO — I
10 pL, FHl 45 0,1,2,3,4,6,8,12,24 h gEf, 3¢
AR A B T R 3R K R s A B
M U 171 FRLAK RSD 40518 0.54% ,1.47% ,0.97% ,
1.56% ,1.03% ,1.96% (n =5)
2.7 JyikEAEME W AR 3L 6 By % 2.3
T T 2k d w  , BERE IR 10 pl R
L N LTI N NS T TR N NS e |
B-ME 7 M i 5 i B ok 2.03,2.32,0.57,5.28,
1.54,0.83 mg-g ', RSD 43 5% K 1.36% ,1.25% ,
1.09% ,1.29% ,0.57% ,1.72% .,
2.8 JrikfeR e g E S BAEES 6 1), B
7 29°0.25 g, K5 % FRE , 1 MR G 3l 0 7 1) R —
B AT G D IR F R L R I A B A O
o DUH 2 1 100% HE 5108 2% i AR & % BB
VW, BT P B R IACKE AL R IR 2.3 0T (3 %
P 5E R A, 35 R 3R R R EE
AN | Wk s AN B A O 1Y [ iR g S
99.60% , 101.48% , 99.50% , 100.29% , 99.87% ,
100. 58% , W% 2.
2.9 HERME BUTWCHER 9 A FDREIEAR 2
b, $ B8 AR @G A AF T BEREIE , USRI TR
Ao Bl sy E . AR 3,
3 g

HCA S A WK RGEM LK R %
WONG-K R GERCR BN B, > B RO AR, TR
I A3 . ok 2 BOSck R R B B
B LB AR AR AR, HAR R P R 22 o I AR SCHE
e Fi 22 Ak EE 51 g B v Bl T R R A 4 T S BT
SRR E L AT AF B B 7R W 3 LS -
IRFRGE A5 WY A ARG W BRI R 4l ok 31 2
R, W% 5T Wi sh A pH B9 R Wi 2 0. 05% Wi AR K |
0. 1% WM /K 0. 15% Wi /K, K DR WE 3 e 1R 19 ok J5E
IR, VT A A R i 4, HL R 0. 19% W R K I, 73
B ROR By, B4 W 1 X BRI F- 44 12 0.95 ~ 1. 05,

F2 FAZW. BZABR.EFIMERSE.
Wk I — 65 A0 B~ 2 I 0 1B e 2R K B8

R i -2 1Al R
ke A DR R
By A = /%
/g /mg /mg /%
/mg RSD/ %
AR 0.2476 0.5026 0.5168 1.008 4 97.87 99. 60
0.2505 0.508 5 0.5168 1.028 3 100.58 (2.71)

0.247 5 0.5024 0.5168 0.999 6 96.20

0.2509 0.5093 0.516 8

—_

.016 6 98.16

0.2512 0.5099 0.516 8

.0326 101.13
0.2479 0.5032 0.5168 1.0389 103.65

0.2476 0.5744 0.5796 1.170 3 102.81 101. 48

0.2505 0.5812 0.5796 1.161 8 100.18 (1.37)
0.2475 0.5742 0.579 6 1.159 §01.04
0.2509 0.5821 0.5796 1.1602 99.74
0.2512 0.5828 0.5796 1.1804 103.11

0.2479 0.5751 0.5796 1.1665 102.03

il
s
=

0.2476 0.1411 0.1403 0.2794 98.55 99. 50
0.2505 0.1428 0.1403 0.2805 98.16 (2.47)
0.2475 0.1411 0.1403 0.286 8 103.87
0.2509 0.1430 0.1403 0.2794 97.21
0.2512 0.1432 0.1403 0.284 7 100. 87

0.2479 0.1413 0.1403 0.2793 98.36

FHARM  0.2476 1.3073 1.335 2.6346 99.42 100. 29

0.250 5

—_

.3226 1.335 2.704 2 103.49 (2.52)

0.247 5

—

.3068 1.335 2.667 5 101.93

0.250 9

3248 1.335 2.6831 101.75
0.2512 1.3263 1.335 2.6398 98.39
0.2479 1.3089 1.335 2.6004 96.74

WEIG 4% 0.247 6 0.3813 0.3816 0.7583 98.79 99. 87
0.2505 0.3858 0.3816 0.7599 98.04 (1.51)
0.2475 0.3812 0.3816 0.767 3 101.19
0.2509 0.3864 0.3816 0.771 6 100.95
0.2512 0.3868 0.3816 0.7742 101.51
0.2479 0.3818 0.3816 0.7585 98.72

BT 0.247 6 0.2055 0.202 4 0.409 8 100.93 100. 58

0.2505 0.2079 0.2024 0.4107 100.19 (1.39)

0.2475 0.2054 0.2024 0.4128 102.46

0.2509 0.2082 0.2024 0.4083 98.84

0.2512 0.2085 0.2024 0.4099 99.51

0.2479 0.2058 0.2024 0.411 3 101.55

W52 R CHE-0. 1% B R K RGEAE N sh M. 53 4b
TE O TEAE IR 0025 58 b, 25 1 B BT 20 3 35 O 45 &
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®3 FEFHBERD6HEASAUE % [ 2] FRMUE, ¥ WM, £, 5. b2 AR BIE PXR K4 K
No. %A#@H %E/ﬁﬁf‘r" %‘:QEH %A’kﬁ% ”kuélg% ﬁ_%&@% ﬂﬁ?éﬂﬂﬂ@@% P450 3A E‘ %2 ”@[J] EF‘ E—lé}gigiﬁ
1 2.76 1.52 0.93 3.89 1.48 0.98 *&’2008’24(4) :504.
s 288 L 48 0.87 413 138 108 [ 3] JHM, 2. 38R H2 U X T 9 40 i &2 HepG2 (M BT
3 | 84 206 0.4 5. 08 | 34 L9 e A e WL AF 58 [ ], w1 24 3 2% 58 4, 2007, 23
4 1.79 2.15 0. 85 5.15 1.28 1.87 (6) :790. "
T X Y VE 36 A 2 = %] i 2%
s | es 13 o4 496 33 1 96 [ 4] Jrmi, #tmd, #B AL, 45 1R 3R R 245 A 35 S0 3% 9 1 5%
6 2.03 2.32 0.57 5.28 1.54 0.83 LI]- oS Jy ) 27 2k, 2010,16(12) 237
[5] REE, B FHAMMZBMER &G RM L],
7 2.65 2.74 1.34 4.93 1.62 0.74
W 2R B 35,2003 ,22(9) £555.
8 0.22 0.53 0.10 1.58 0.73 0.58 ) B
[ 6] By G0, 2R, 4. AR MM 25 B 22 0 IR B
9 0.17 1.28 0.17 1.42 0. 66 0.61
A g dt R[] P B B2 % 4% &, 2006
W, B R  EEATRE 321 R R, R (12) .1541.
25 CHIE. [7] ¥W&HE, M, BFF,%. HPLC %l & AR K
TEF R E e kR 1 & B g h NSy R R FEAREE G I [ ] e B 2 R
R BT 7 M 0 AR 0 42 5 43 25 SRR X ,2012,28(2):173, 191 o
ASCR R AP M B R B A it p gy S RO UL AR S HPLC RIS A
K R rh 3 Rl S [T]. T E R,
) > A 4 T AS T S s R — il S
o e o B, LA TR BEIL ORI o o v 5. 36k W B HPLC 35 P
DURBAE WY R 222 5% R BUAE Y T2 5% 0 [10] kw4, a7, R L %5 GC-MS IR A5 4 I 3
AL 9 ASATF R PHFE AR 255 A9 AR 1 FEARTE | R R AL R ] R R 2 2k
TR R K B A E R 2010,35(19) :2590.
K, XS54 T WMEREE xR, X CUE] e of BRGSO, B2 3k, 45 HPLC 30 a2 & 77 46K b i
TN FRATT , 7 X A T i 4 i) %) i, A R A H— a4y g 3 4k (. o 25 b e, 2011,12(2) 103,
M o B R 1 TR W46 A OF LA R ok g (120 RN BRI AR RR S PRI A I TR T
’ S ’ [13] ReBh, BRskfh, 2EAE. HPLC BFZE N T b it 72

[ &% 3Tk ]

(1] fL—FL, s AR AR [T]. Wb B 25 K2
224 2011,13(1) .47
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