At
Korean J. Food Preserv. é =6 ﬂ'aﬁ}
Vol. 12, No. 6. pp. 617-623, December 2005

X% 38

THE KOREAN SOCIETY OF FOOD PRESERVATION

1831 - AYF - AL o

Optimization of Microwave—-Assisted Process for Extraction of
Effective Components from Mosla dianthera M.

Eun-Jin Lee, Young-Ju Kwon, Jung-Eun Noh, Jeong-Eun Lee, Sung-Ho Lee’',
Jae-Keun Kim', Kwang-Soo Kim?, Yong-Hee Choi and Joong-Ho Kwon'
Department of Food Science and Technology, Kyungpook National University, Daegu 701-702, Korea

Department of Food Nutrition & Culinary, Keimyung College, Daegu 704-703, Korea
Department of Food and Nutrition, Yeungnam University, Gyeongsan 712-749, Korea

Abstract

Response surface methodology (RSM) was applied to microwave-assisted process (MAP) extraction for effective
components from Mosla dianthera M.. Microwave power (2,450 MHz, 0-160 W) and extraction time (1-5 min)
were used as independent variables (X;) for central composite design to yield 10 different extraction conditions.
Optimum conditions were predicted for dependent variables of 75% ethanol extracts, such as total yield(Y:), total
phenolics(Y>), total flavonoids(Y3), and electron donation ability(Ys, EDA). Determination coefficients (RZ) of
regression equations for dependent variables ranged from 0.8397 to 0.9801, and microwave power was observed
to be more influential than extraction time in MAP. The maximal values of each dependent variable predicted
at different extraction conditions of microwave power (W) and extraction time (min) were as follows; 6.76% of
total yield at 142.00 W and 4.36 min, 78.68 mg/g of total phenolics at 136,78 W and 4.40 min, 6.75 mg/g of
total flavonoids at 159,69 W and 3.17 min, and 49.81% of EDA at 133.87 W and 4.47 min, respectively. The
superimposed contour maps for maximizing dependent variables illustrated the MAP conditions of 79 to 113 W
in power and of 2.73 to 3.84 min in extraction time,
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Table 1. Central composite design for the optimization of MAP
extraction conditions for Mosla dianthera M

Extraction time (X, min)

Experiment ~ Microwave Power (Xi, W)

Ne. Coded Uncoded Coded Uncoded

1 1 120 1 4

2 1 120 -1 2

3 -1 40 1 4

4 -1 40 -1 2

5 0 80 0 3

6 0 80 0 3

7 2 160 0 3

8 ) 0 0 3

9 0 80 2 5

10 0 80 2 1
9] o] =2 SAS(statistical analysis system) program(12)2 ©]
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Table 2. Experimental data on total yield, total phenolics, total
flavonoids, and electron donation ability (EDA) of MAP extracts
from Mosla dianthera M. under conditions based on central
composite design for response surface analysis

. Total Total
P g TP A )

1 6.57 68.98 6.38 5274
2 513 67.22 5.56 44.35
3 5.44 6111 543 3741
4 4.19 60.19 385 3578
5 583 94.42 7.03 41.54
6 5.26 81.47 6.62 39.19
7 5.85 56.43 100 4198
8 292 48.36 353 2645
9 6.39 4.77 519 41.16
10 3 60.41 314 3382

DThe number of experimental conditions by central composite design.
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Table 3. The second order polynomials for total yield, total phenolics, total flavonoids, and electron donation ability (EDA) of MAP extracts
of Mosla dianthera M. under different microwave powers and extraction times

2

Response Second order polynomial R Significance
. Y, = 0335060 + 0.026274X; + 1.826429X., -
Total yield 0.000187X , + 0.007438X 5X | - 0.319821X 5’ 0.9801 00017
| Y, = 0099286 + 0.008911X , + 0.355476X , -
Total phenolics 0.000051786X 12 i 0.057857X22 0.8397 0.0950
| oo Yy = -4918929 + 0.069929X ; + 4.712381X , - , .
Totl flavonoids 0.000223K {* - 0.004750X X, - 0.631786X 2 0.962 0050
Y4 = 29306161 + 0.168902X, + 0.051607X -
EDA 0001132X 7 + 0.042250X X, - 0.367768X " 08549 0071
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Table 4. Predicted levels of MAP conditions for the maximum
responses of total yield, total phenolics, total flavonoids, and
electron donation ability (EDA) of extracts from Mosla dianthera
M. by the ridge analysis

X X
Y 2 Pob>F ! 2 Max.  Morphol
" R ob> (power/W) (time/min) pHoCey

Total
yield 09801 00017  142.00 436 6.7637 Max.
%, db)

Total
phenolics ~ 0.8397 00950  136.78 4.40
(mg%, db.)

Total
flavonoids 09622 00060  159.69 3.17 6.7461 Max.
(mglg, db)

786800  Max.

EDA Saddle
%) 08549 00791  133.87 447 498122 point

Total yield (%.d.b)

Microwave power (W) ©

Fig. 1. Contour map (top) and response surface (bottom) for the
effects of MAP extraction conditions on total yield from Mosla
dianthera M.
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Fig. 2. Contour map (top) and response surface (bottom) for the
effects of MAP extraction conditions on total phenolics from Mosla
dianthera M.
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Fig. 3. Contour map (top) and response surface (bottom) for the
effects of MAP extraction conditions on total flavonoids from Mosla
dianthera M.
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Table. 5. Regression analysis for regression model of total yield,
total phenolics, total flavonoids, and electron donating
ability(EDA) of Mosla dianthera M.

F-ratio
Extracts properties - —
Microwave power Extraction time
Total yield 577" 27.39”
Total phenolics 648 296
Total flavonoids 1871 1937™
EDA 7317 073

M*Signiﬁcam at 1% levél; “Signiﬁcant at 5% level, *Signiﬁcant at 10% level.
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Fig. 4. Contour map (top) and response surface (bottom) for the
effects of MAP extraction conditions on electron donating ability
from Mosla dianthera M.
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Fig. 5. Superimposed contour maps of different dependent variables

for MAP extracts including total yield, total phenolics, total
flavonoids and electron donating ability of Mosla dianthera M. as
functions of microwave power and extraction time.

Table 6. Optimum extraction conditions for maximum responses
of total yield, total phenolics, total flavonoids, and electron
donating ability (EDA) of Mosla dianthera M. by superimposing
their contour maps

. .. Range of Estimated
Extraction condiion optimum condition optimum condition
Microwave power (W) 79 ~ 113 9%
Extraction time (min) 273 ~ 384 33
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