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Study on Optimization of Extraction Process of Volatile Oil from Paederia scandens Based on Response Surface Method
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Buchang Pharmaceutical Co. Ltd. Xi”an Shaanxi 710075)

Abstract Paederia scandens was used as the raw material on the basis of single-factor experiment the Box-Benhnken response surface meth—
od was used to establish a mathematical regression model using the volatile oil content of Paederia scandens as the response value and to ana—
lyze and optimize the extraction process of Paederia scandens volatile oil. The results showed that the optimal extraction process parameter for
volatile oil from Paederia scandens was particle size 429 pm solid-liquid ratio 1:9.3( g: mL) extraction time 2.63 hours under this condition
the volatile oil content was 3.12%. The extraction of volatile oil from Paederia scandens was stable and reliable.
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Table 1 Factors and levels of Box-Benhnken response surface test

Factor
A( B( C(
Level Particle Extraction Soliddiquid
size // wm) time //h) ratio)
-1 150 2.0 1:6
0 500 2.5 1:8
1 850 3.0 1:10
Box—Benhnken
15 15



51 10 151

2 Box-Benhnken

Table 2 Design and results of Box-Benhnken response surface test 3.

Box—Benhnken

A B C Volatile oil .
No. content /% Design Expert 11
) 0 ] ] 277 429 pm. 1:9.3(g:mlL) .
2 0 0 0 3.00 2.63 h 3.05% .
3 -1 0 -1 2.64 23
4 1 0 -1 2.08 5.000 g
5 0 0 0 2.80 ( 429 1:93
6 -1 0 1 2.78 P T
7 0 -1 1 2.60 2.63 h) 3
8 -1 -1 0 2.52 3.12%( RSD=2.98% n=3) ,
9 1 0 1 2.60 3
10 -1 1 0 2.62 9
11 0 0 0 3.22
12 0 1 -1 2.46
13 0 -1 -1 2.32 °
14 1 1 0 2.44 .
15 1 -1 0 2.22
Design Expert 11 2 A
10 .
( Y) 11 ‘
Y=3.01+0.152 54+0.078 7B+0.156 3C-0.030 0OAB+
0.095 0AC+0.007 5BC-0.284 64*-0.272 1B*-0.197 1C, ‘
1.51%;
C>A>B 2 N .
. 2020 4 »
3,
3 P <0.05 N N
P>0.05
o A.CA*B*.C’ °
3
Table 3 ANOVA results of response surface test
F P
Source of variation SS df M3 F value P value
Model 1.090 0 9 0.121 6 6.25 0.028 8
A 0.186 1 1 0.186 1 9.56 0.027 1
0.049 6 1 0.049 6 2.55 0.171 3
C 0.195 3 1 0.195 3 10.03 0.024 9
AB 0.003 6 1 0.003 6 0.184 9 0.685 1
AC 0.036 1 1 0.036 1 1.850 0 0.231 4
BC 0.000 2 1 0.000 2 0.011 6 0.918 6
A? 0.299 0 1 0.299 0 15.36 0.011 2
B 0.273 3 1 0.273 3 14.04 0.013 3
c’ 0.143 4 1 0.143 4 7.37 0.042 1
Residual 0.097 3 5 0.019 5
Misfitting term 0.009 1 3 0.003 0 0.068 5 0.971 5
Pure error 0.088 3 2 0.044 1

Total error 1.190 0 14
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Fig.5 Curved surface and contour lines of the interaction of various factors on the volatile oil content of Paederia scandens
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