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Petasin extracted from Pefasites japonicus leaves has been well known to be effective in the treatment
of allergic asthma. This study was carried out to optimize the extraction process of petasin from 2.
Japonicus leaves by response surface methodology (RSM). The dried powder of . japonicus leaves was
extracted at ethanol concentrations ranging from 40% to 80%, extraction rpm ranging from 125 rpm
to 225 rpm, and extraction time ranging from 1 to 3 hours. The effects of the extraction conditions
on the dry yield and petasin content of the extracts were investigated using a second-order Box-
Behnken design. The petasin content was significantly affected by ethanol concentration, extraction
rpm, and extraction time, tending to increase more with increasing ethanol concentration. The opti-
mum condition for petasin extraction from PFefasites japonicus leaves was 79.92% in ethanol concen-
tration, 178.10 rpm in extraction rpm, and 2.06 hours in extraction time, respectively.
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Table 1. The Box-Behnken experimental design used for the
ethanol extraction process of petasin from Petasites ja-

ponicas leave
Ethanol Extraction Extraction
Experiment ~concentration rpm time
number (%, X1) Xy (hr, X3)
Coded Actual Coded Actual Coded Actual

1 -1 40 -1 125 0 2

2 -1 40 1 225 0 2

3 1 80 -1 125 0 2

4 1 80 1 225 0 2

5 0 60 -1 125 -1 1

6 0 60 -1 125 1 3

7 0 60 1 225 -1 1

8 0 60 1 225 1 3

9 -1 40 0 175 -1 1
10 1 80 0 175 -1 1
11 -1 40 0 175 1 3
12 1 80 0 175 1 3
13 0 60 0 175 0 2
14 0 60 0 175 0 2
15 0 60 0 175 0 2
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Table 2. Experimental data for response parameters of Pefasites
Japonicus leave extracts in relation to the ethanol ex-
traction conditions

Extraction condition

Dry Petasin

Ethatnotl. Extraction Exttriaction yield content

concentration rpm me 0

(%, X) (};(2) tr, xy oY) (k88 )
40 125 2 34.38 50.7357
40 225 2 33.56 108.6051
80 125 2 34.58 531.3584
80 225 2 39.76 678.1991
60 125 1 34.36 392.3998
60 125 3 37.56 465.6967
60 225 1 38.96 280.0364
60 225 3 39.55 361.5585
40 175 1 35.57 140.4525
80 175 1 3297 683.9102
40 175 3 34.18 143.6024
80 175 3 34.96 668.6243
60 175 2 36.93 529.3841
60 175 2 36.39 374.8585
60 175 2 37.61 326.5760
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Fig. 1. Response surfaces of dry content of extracts as a function
of ethanol concentration, extraction rpm, and extraction
time from Pefasites japonicus leave.

< Yelidlon, #5210 F FF rpm9] FFo] M 2
Ao 2 yetyth. ¢4, =Fgd o] AP 2FEE F&
o] Aee detE Tl A9 JFs vA FAT, oA
919 2F2E 582 e 5o 2 JFgFS BE Jo=

Table 3. Predicted values of optimum extraction condition for the maximized and minimized responses to variables by the ridge

analysis by their response surface

Extraction condition

1 . .
) Estimated maximum

2 . e
Responses R Significance ) X Xs responses Morphology
Dry yield (%) 0.8382 0.1284 65.0267 223.3688 2.0318 39.5008 saddle point
Petasin content (ng/g)  0.9231 0.0251° 79.9173 178.1022 2.0663 659.2855 saddle point

UX;: Ethanol concentration, Xa: Extraction rpm, Xs: Extraction time.

Significance at p<0.05.
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Fig. 2. Response surfaces of petasin content of ethanol extracts
as a function of ethanol concentration, extraction rpm,
and extraction time Pefasites japonicus leave.
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