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Optimization of Extraction Process of Volatile Oil from Jingfang Zhiyang Granules by Box-Behnken Design
Response Surface Methodology GUO Yi-cheng, TAN Zhi-jiang, DING Zhi-jun, XIAO Li-li, LUO Mei-lan”
( Jiangxi Province Dermatosis Special Hospital, Nanchang 330001, China)

[ Abstract ] Objective: To optimize extraction process of volatile oil from Jingfang Zhiyang granules.
Method: HPLC was employed to determine the content of pulegone with mobile phase of methanol-water and
detection wavelength at 252 nm. Taking yield of volatile oil and the content of pulegone as indexes, Box-Behnken
design-response surface methodology was adopted to optimize extraction process of volatile oil with soaking time,
extraction time and solid-to-liquid ratio as factors. Result: Optimum extraction process was as follows: soaked 2 h
and extracted 6.5 h with 9 times the amount of water. Yield of volatile oil was 0. 69 mL with the content of
pulegone was 38.17 g +L™' these values were similar to their predictive values. Conclusion; This optimized
extraction process is reasonable and feasible, which can effectively retain volatile ingredients in Jingfang Zhiyang
granules.
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Fig.1 HPLC of volatile oil from Jingfang Zhiyang granules
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0.0714> = 0.038B° = 0.051C> (R*> =0.984 8, # IF
R*>=0.9654,P <0.000 1),Y, =39.31 +0.704 +
3.22B + 3.19C - 1.15BC - 6.36A4> - 10.85B° -
12.93C*(R* =0.997 9 ¥ 1F R* =0.995 2,P <0.000 1),
1 HBFILESR IES HIZR T Z Box-Behnken iK1 57

Table 1 Box-Behnken analysis of extraction process of volatile oil from

Jingfang Zhiyang granules

AW BHEC  CWORHL A L7 )

“ ahE/k Bffl/h /mLeg™t (Y)/mL (Y,)/g L™
1 1 4 8 0.47 17.45

2 3 4 8 0.54 19.38

3 1 8 8 0.59 25.73

4 3 8 8 0.63 25.86

5 1 6 6 0.41 15. 66

6 3 6 6 0.48 18. 67

7 1 6 10 0. 62 22.59

8 3 6 10 0.67 23.16

9 2 4 6 0.41 8.09
10 2 8 6 0.51 15.91
11 2 4 10 0. 64 17.45
12 2 8 10 0.75 20. 66
13 2 6 8 0.64 39.59
14 2 6 8 0. 66 39.27
15 2 6 8 0.67 39.72
16 2 6 8 0.70 38.69
17 2 6 8 0. 66 39.27

x2 ERHRENEZDXEPEERRZYBEHRE
Table 2 Significance test of second order regression moder coefficients

of yield of volatile oil

FEFKI SS MS F P
s 9 0.17 0.02 50.56  <0.000 1
A 1 6.61x1073 6.61 x10* 18.19 0.003 7
B 1 0.02 0.02 60. 65 0.000 1
c 1 010 0.10 260.23  <0.000 1
AB 1 2.25x10°* 2.25x107* 0.62 0.457 3
AC 1 0.000 1 0.000 1 0.28 0.616 2
BC 1 0.25x107* 0.25x107* 0.07 0. 800 7
A2 1 002 0.02 57.56 0.000 1
B 1 6.08x107? 6.08 x10 73 16.72 0.004 6
c? 1 0.0l 0.01 29.53 0.001 0
5k 2% 7 2.55x107° 3.64 x107*

KK 3 6.25x107* 2.08 x107°* 0.43 0.740 6
iRz 4 1.92xI107? 0.48 x10 73

BiRE 16 0.17

.34 .

*3 PHHTMREKRE _TXOEAERYEZELE
Table 3 Significance test of second order regression moder coefficients

of the content of pulegone

TTERE f SS MS F P
A 9 1 691. 16 187.91 368. 81 <0.000 1
A 1 3.98 3.98 7.80 0.026 8
B 1 83. 14 83. 14 163. 18 <0.000 1
c 1 81.47 81.47 159.91 <0.000 1
AB 1 0.81 0.81 1.59 0.247 8
AC 1 1.49 1.49 2.92 0.131 2
BC 1 5.31 5.31 10.43 0.014 5
A2 1 170. 06 170. 06 333.78 <0.000 1
B 1 495. 47 495. 47 972. 46 <0.000 1
c? 1 704. 24 704. 24 1382.21 <0.000 1
5% 7 3.57 0.51

LR 3 2.93 0.98 6.17 0.055 6
g 4 0. 63 0.16

MiRE 16 1 694.73

K] Design-Expert 8. 0.5 £ {22 il 5500 iy i 1], 1
P2, SERFRIHER AR IR 54 R A 2R 1
FHSE, L8 2 0 b 0 1 A 5 0 9y 5 o o 45 T
FRRIN g SR, $2Y, Y, R BAR, 15
AR T 24 JiR it 18] 2. 1 h 4R EUA E] 6. 54 h k)
[£.8.76 mL-g ™', GiASLPRERAE KA P~ EOR KR E T
SBBUEIE N R UL E] 2 h $EEUE ] 6.5 h R} L
9 mL-g ™ JHURIF AT XARKS 4% 52 g, Ak HE 1% T 2 k47
3WESE R, BRI Y, Y, FEN{E 5514 0. 71 mL
H138.56 g- L' SZAE 4504 (0.69 £0.04) mL
(38.17 £0.29) g-L~", W26 L A4 T 1k R 4, D ik
R T 2R I 1T,

3 g

LRI T2 42 TSI LR R Ok B Ak 4R T
R R B 23R R B KU S G R T A2 . TG SE Y
IR BRI S 4R 2 b — L KR, 25 i B K T B3 Y
R L2550 HRIT A7 R 24 6 14 4 2 Tl 2 B
TEEAME AR AP IR T R IR A %
JERIR I 72 AL 2 BRZG M IR I T 2 RE g KRR
I b AT 32 1) 750 o 2 2 el 0 9 e, 32 49 4 9 £ L A A
e, AT 7 2 0l P A 0805 1 1 i &5 R R WD R
TR A s B B 9 o s ] 45 B () A0 90 Ak e o
R 2 T B R B il e D A T ) Y A
SR i 25 125 700 P ] R S 1] 19 B K R AR YRR L £ 3
O 25 e 4R B K A 7 5 SR D ) R S S



21 B 1Y
2015 426 H

A

hESEBEAFFFRE Vol. 21 ,No. 11
Chinese Journal of Experimental Traditional Medical Formulae Jun,2015

& 2

i
&
o
B
E
iE
-3

iR VLA 18] L FRER B 1) % i b o 3 B A FE AL F IR A SR R T RN B = 2R 50 T

Fig.2 3D respond surface plots of soaking time ,extraction time,solid-to-liquid ratio and their mutual interactions on extraction process of volatile oil

from Jingfang Zhiyang granules
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