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Abstract : Zedoary turmeric oil from crude extract of Rhizoma Curcuma has been used as an anti-cancer agent in Tradi-
tional Chinese Medicine. Germacrone is a natural compound isolated from zedoary turmeric oil. In this study, we opti-
mized the extraction process of germacrone from zedoary turmeric oil by central composite design and response surface
methodology. The process was carried out with the content of germacrone as dependent variable, soaking time , extraction
time and the amount of water as independent variables which was based on single factor tests, and each level of inde-
pendent variables was made by multiple linear regression and binomial fitting. Response surface methodology was used to
optimized extraction process conditions and carry on predictive analysis. The HPLC method was used to test the determi-
nation of germacrone. The results showed that average content of germacrone was 8. 13% with a small deviation com-
pared with the predicted value when optimized extraction conditions were applied with soaking time of 2. 36 h, extraction
time of 8. 19 h and 9. 98 times water. This optimized extraction process was simple and reasonable with a good predicta-
bility and can provide reference for extraction of germacrone.
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Chemical structures of germacrone
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Fig.2 HPLC chromatograms of standard ( A) and sample (B)
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Table 1  Factors and levels of central composite design

K X, WOk X, R [a] Xy F2 IR ]
Level Liquid/solid ratio Soaking time (h) Extraction time (h)
-1.682 6 1 4

-1 7.216 1.405 5.216

0 9 2 7

1 10.784 2.595 8.784
1.682 12 3 10

R2 BEARNHPESMAHRRIZERXERHE

Table 2 Central composite design and the experimental results

. X, Wk X, EHI A X, BT Y % T

No. Liquid/solid ratio Soaking time (h) Extraction time (h) Content of germacrone (% )
1 -1 -1 6.8
2 1 -1 7.2
3 -1 -1 6.96
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e X Wkt X, B X FRHIR] Y
No. Liquid/solid ratio Soaking time (h) Extraction time (h) Content of germacrone (% )

4 1 1 -1 7.32

5 -1 -1 1 7.6

6 1 -1 1 7.76

7 -1 1 1 7.68

8 1 1 1 8.08

9 -1.682 0 0 7.48

10 1.682 0 0 7.8

11 0 -1. 682 0 7.44

12 0 1.682 0 7.92

13 0 0 -1.682 3.52

14 0 0 1.682 7.88

15 0 0 0 7.95

16 0 0 0 7.96

17 0 0 0 7.9

18 0 0 0 7.99

19 0 0 0 7.96

20 0 0 0 7.97
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Table 3  Analysis of variance for regression model of extracting germacrone from zedoary turmeric oil

Jr A I F s )y F i Prob > F
Source SS DF MS F value
Model 3.68 9 0.41 69.15 <0.0001
X1 0.25 1 0.25 42.78 <0.0001
X2 0.16 1 0.16 27.41 0.0004
X3 1.92 1 1.92 325.72 <0.0001
X1X2 5.00E-03 -1 5.00E-03 0.85 0.3793
X1X3 5.00E-03 -1 5.00E-03 0.85 0.3793
X2X3 1.80E-03 1 1.80E-03 0.3 0.5931
X12 0.22 1 0.22 36.81 0.0001
X22 0.17 0 0.17 28.82 0. 0003
X32 1.12 0 1.12 189.04 <0.0001
5% 2% Error 0.059 10 5.91E-03
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Source SS DF MS F value
KA Lack of fit 0.055 5 0.011 11.99 0.0082
4li132% Pure error 4.55E-03 5 9.10E-04
2% Total 3.74 19
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Fig. 3 Response surface plots and contour plots showing the interactive effects of soaking time and liquid/solid ratio (A) ,soaking

time and extraction time (B) ,liquid/solid ratio and extraction time (C) on the content of germacrone from zedoary turmeric

oil

2.7.4  FRMAA G BEE X I

PRI AR 100 g, 363 {77, 4% Uik i) T. 242 %
J AR T SO, $ 2. 4 TR e i A A ik b
IR i 8. 13% o A 5 5 s (L [B] ) 22 55
N B R 0 OB AR A i A 3 B DA AR A A
AT BAw, i T s A BT B ] A

3 WS

PRI P AR B Ry i R A T B R
26, 4R R 30 Hf 250 (938 Eh R & Rk i o B
W UL, 2RPRAR AR /N, i B R, A A T Y
BRI TR rh B R R R, 2 Bl 2544 R wi
PARCRA R0 EE SN, S T2 o8 4 A i D T 2



502 KIRF=WIBIE ST K Vol. 29
B, BOREE R R 30 H . 9 Wu WY, Xu Q,Shi LC, et al. Inhibitory effects of Curcuma

IV AR B P, 2 0y R T R
I7 LR, R R L B A, A R
FERLGy, 7 S EVE A TR LAY, A AR AR ST
WM, HEC T3 SR R s 30 BLANAS 5 5, T LA
Pk th— 2 A R I T2 AR E 2, T
AR IR A BT, T AL A RT3 T 2R
JRLRPEE AR, TR A 5 S8 B 4 0 Hoik
Y UED T DAAS SCe 8 AL TR0 T e Ak v 41
BEFEA M T SR A HEHC T2 A T SR A i — 2
FRFHIEAES % ; [RI, A SRR 5 E I R 5 58 %)
% 7|<FFJ T SO e i ke o L B A T, AR 3 A

gh 0 m T IR Sk B S5

&% 3k

1 Chinese Pharmacopoeia Commission ( [E 5% 24 #iL 7% 51 4% ) .
Pharmacopoeia of the People”’ s Republic of China ( H14g A
R L Al [ 25
2015. Vol 1.

2 Wilson B, Abraham G,Manju VS, et al. Antimicrobial activity
of Curcuma zedoaria and Curcuma malabarica tubers. J Eth-
nopharmacol ,2005 ,99 :147-151.

3 Uechi S,Ishimine Y,Hong F. Antibacterial activity of essen-

). Beijing: China Medical Science Press,

tial oil derived from Curcuma zedoaria against food borne
pathogenic bacteria and their thermal stability. Rdngbm,
2000,47 :129-136.

4 Wang YF( FZ4) , Liu SQ( X2V ) , Zhao JH( X 4:41).
Observe the compound Zedoary turmeric oil suppoaitories
treatment of pregnant women with Vulvovaginal candidiasis.
Hebei Med ] (TJLEEZY) ,2006,28 :839-840.

5 Ding YL( T E#¥),Xu AX(#:% 7). Antitumor research of
zedoary turmeric oil and effective group. J Chin Med Mat (f
Zj#1) ,2005,28 :152-156.

6 He JS({i]fi#H:) . Zedoary Turmeric Oil Injection in pediatric
clinical application. Mod J Integr Tradit Chin West Med (3}
P PEBESS & 20 ,2006,15:501.

7 Ding XL( THBE¥) ,Hu LC(HF4) . To observe the cura-
tive effect of Zedoary Turmeric Oil Injection on children with
viral myocarditis. Lishizhen Med Mater Med Res ( B} [E &
[#24) ,2002,13:670-671.

8 Li X,Wang G,Zhao J,et al. Antiproliferative effect of B-el-
emene in chemoresistant ovarian carcinoma cells is mediated
through arrest of the cell cycle at the G2-M phase. Cell Mol
Life Sci,2005,62 :894-904.

10

12

14

16

18

20

21

aromatica oil on proliferation of hepatoma in mice. World J
Gastroenterol ,2000,6 :216-219.

Xiao Y, Yang FQ,Li SP,et al. Essential oil of Curcuma we-
nyujin induces apoptosis in human hepatoma cells. World J
Gastroenterol ,2008 ,14 :4309-4318.

Zhao J,Li QQ,Zou B et al. In vitro combination characteriza-
tion of the new anticancer plant drug B-elemene with taxanes
against human lung carcinoma. Int J Oncol,2007,31;241-
252.

Li GD(Z=[HHR) , Xu F(VFA) , Shen AJ (L% %) . Re-
search progress of zedoary oil. Chin Pharm J (WP [H 222 2%
) ,2002,37.806-809.

Deng SG( XEHY ) ,Mo LL( ZF[#]) ,0u YQ( X B 4) et
al. Zedoary oil gelatin microspheres preparation acute toxicity
experiment. Herald Med ( B524§5:4ft) ,2002,21:200-202.
Yang FQ,Wang YT, Li SP. Simultaneous determination of 11
characteristic components in three species of Curcuma rhizo-
mes using pressurized liquid chromatography. J Chromatogr
A,2006,1134.:226-231.

Chen XJ(J(EH) , Liu HG (XI4E4) , Lai MX (H5HF) .
Review of chemical constituents and pharmacological actions
of Rhizoma Curcumae. J Guangxi Univ Chin Med (]~ P4+ &
Be2A) ,2007,10 (1) :79-82.

Xia Q,Wang X, Xu DJ. Inhibition of platelet aggregation by
curdione from Curcuma wenyujin essential oil. Thromb Res,
2012,130:409-414.

Park SD,Jung JH,Lee HW. Zedoariae rhizoma and curcumin
inhibits platelet-derived growth factor-induced proliferation of
human hepatic myofibroblasts. Int Immunopharmacol , 2005,
5:555-569.

Li CZ(ZEp# ), Shi JH (I} 4% Z%). Research the anti-in-
flammatory effects of zedoary turmeric oil. Chin J Chin Mater
Med ,1985,10(3) :3840.

Suphrom N, Pumthong G, Khorana N. Anti-androgenic effect
of sesquiterpenes isolated from the rhizomes of Curcuma
aeruginosa Roxb. Fitoterapia ,2012,83 .864-871.

Xu JI(#FRA) ,Chen YR (BRHESE) ,Meng QD (KA -
Effect of zedoary on rat hemorrheology and thrombosis. Chin
Med Mater 1992 ,15(5) :33-35.

Wu J(RA) ,Gu JH(H4:48) ,Fen Y (4% , et al. Sepa-
ration , purification and structural elucidation of Germacrone
from Zedoary oil. Nat Prod Res Dev ( RKIKrF=¥ #5385 I
&) ,2015,27.1884-1886.



