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Optimization of Extraction Process for Volatile Oil from Croton crassifolius by
Central Composite Design-response Surface Methodology
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[ Abstract | Objective: To optimize extraction process of volatile oil from Croton crassifolius. Method ;
Volatile oil from C. crassifolius was extracted by steam distillation method, with “overall desirability” of yield of
volatile oil and the concentration of cypenrenoic acid as dependent variable, the amount of water, soaking time
and extracting time were investigated by central composite design, test data were fitted by multi-linear equation and
second-order polynomial equation, extraction technology conditions were optimized by response surface methodology
and to predictive analysis. Result: Multiple correlation coefficients from second-order polynomial equation (r =
0.993) were prior to those from multi-linear equation (r =0.804), optimum extraction process conditions were as
follows: soaked 101.75 min with 17. 57 times the amount of water, distillation time of 321.29 min; under these
conditions, average yield of volatile oil was 4.06% , extracting amount of cypenrenoic acid was 0. 143 mg -g ',
deviations between observed and predicted values were less than 3% . Conclusion: This optimized process was
simple with high predictability, it could provide test basis for resource development of C. crassifolius.
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BP211D #1 1/10 J7 B 540 M K (18 [ 3% 2 H i &
w ) #E AR AR (5 mL, TR B 25 0k 0 2 AR
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100% A ;70 ~80 min,100% A) ,%#i# 1.0 mL-min ™',
FEUR 30 C A I 1< 254 nm, FEAE R 10 WL, DUIET 1,
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7 -1 1 1 3. 680 0.122 0.708
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15 ~20 50 H A, KA P

0.85| JEm SRR
i20707 7100y 0 RS2 0® ZREX A AR
/775 2, THRAHLRR SRS ST R B I
a B R R R R SRS K RIS
A R R R REORIRIR
(@) Wisrisstiossctrpshegtsy %
0.775 sy

2
'é
4
{7 7 (>
ln,' ,:o,'o, L ORRRERRORX.
151902,500204
20004709
&

0.7

101.76 {782
88‘3N 1578
75 14
X, /min  61.62 12.22
482475, X /i

10.43

B2, USSR A V= -1.936 +0. 128X, +
8.654 x 10° X, +8.960 x 10 ° X, +3.508 x 10°*
X, X, —2.510 x 107° X, X; +4.018 x 10 °° X, X,
4.527 x 10 °X,> =8.065 x 10 °X,> = 1.417 x 10°
X,2(r=0.993,P<0.000 1), 5%, EAEKER
AT B, 26 BH AT FH O A AR X6 X8 15 9 S BT R A
3 AT

2.5.3 LZAZBAAII A 8] 0H D7 AR AR
AN ES IS IR 557 1P Rl s L A T 2 N
Br 4% A 78 BRI 200 52w, B T 2 T i B
B, A5 d AE $2 2% R S 17,57 A% & KR 1
101. 75 min, $2 BUAF[E] 321. 29 min,

2.5.4 BIERE FREOGEF G 25 g, 3k 3
Oy, 4 B T2 2 MR AT 3 ER RSB, 45 R 4% K ih
SE 14 45 R 4. 06% , cypenrenoic acid S ¥ 42 B &
0.143 mg- g™, 5 WM {H (9 2 5 51 0 1.44% ,
2.569% , LW A ST B B BRI T RE B R IR I
W

88.38

0,943 547]
75

X, /min

0,895 816]

61.62

4824 : :
10.4324 12.2162 14
Xy 1%

T 1
15.7838 17.5678

B2 HHLREANEEREBEERNEEEELHRRNIZYMMMEENESL

SRR,

e RN RSN
R
e S AN
T R LTy
SRR s’.y“\:“\‘

0.8175 SRS

5350000505

CLRHAL

BSSIIRRS
RERAS

S0

a
O 04525

293.51 15.78
14
186.49 1222 Xi/f%

132.97

X3 /min
10.43

17.57

OD

347.03 4

132.97
10.4324 12.2162 14
Xy /%

15.7838 17.5678

B3 Btk ERREEAEREAEERMGEEELHRNTIZYMMMEENESL

-39 .



20 B 11 B rp [ SE g R AR ARk Vol.20,No. 11
2014 4 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2014
347.03 %
1
0835 - .
AT IS
S miaaaaN
067 RN R E
Bl % SRR & 2404
Chs ' N
0.34
185.49
347.03 101.76
293.51 [0.453 649)
240 75 132,97 4
X3/min 186.49 61.62 X,/min 48.24 61.62 75 88.38 101.78
132.97 4824 X,/min
4 REMEZEREEREEEERANBEEELAHMRENIZEYMMEEENSESL
3 i (5] BRBLT AR A LT, S T 2 5 R
B N & bk ok .
X B A W T 25, B U I R A 5 iR (] E 255755, 2010,45(24) - 1907

[ 6] #pdess, MR sC, Mo, 55, X9 8 & 09w 28 B4 1 52

AR FE R RGR AR ST 2 B R B AR 5t
97 ST, 5 AR SR B Ry, TG TR R AR T
SR BS R IARIE . R MAIRR T L2
R FIEAZ BET, 1 A2 B 2800 1 2R AR £ 1k %L
SRR, PO A -5 RS (E S HK g s
BOAS SCR A A5 BT -0 I i I e PR T 25, A
X ARG BN TR S %

[ &% 30k]

(1] J"HRASMAMEESHRE. RGP irde. 46
2ELST. M T ARRHEE R AR A, 2011 :190.

(2] J vt AE X DA T 2y dn LS. BT
JUVER R M R AL, 1992 :59.

[3] B8 e bR 4 s (M), db s b B R
FoA H At 2006 :19.

[ 4] #oess Wi, BRIR 25, 5. 49 B & 44 & i 8L 5 73 B

[J]. R 2224 - A SRR L, 2007 ,25(3) :262.

[10]

(11]

[J]. T P64 ,2009,29(2) :272.
Laddawan B,Che C T,Harry H S F et al. Constituents of
Croton crassifolius roots [ J |. Planta Med, 1988, 54
(1):61.
Y X A EE Sengkongdala T. & 1 %5 J5 iR iy 18
PEZE AT E % 30 BT AW A [T]. 7 M B2 25 K 2
24§ ,2005,22(3) :170.
S, BRI SEER B 2 A8 AR LTk B R
WA —E R A T]. hE 2Rk,
2000,35(8) :530.
TV VAT, 5 B B A R AT A T vk 2
B T[T b I S8 7 2012, 18
(2):8.
MR/ 2o sk IR, 4 2% , 45 B G BT -0 Tl i 1 Ak 3k
T YK CaCO, (B R 28 B LI O 4 T 20 1 BF
SELT]. A E 2 4% 85,2012 ,37(22) :3400.

[TEAE g X748 ]

Foa
FREK,

.40 -



