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Abstract

In this study, various active functional components in Chinese Quince were extracted by solvent extraction method.
A central composit design for optimization was applied to investigate the effects of independent variables such as
solvent to sample ratio (X)), extraction temperature (X}), and extraction time (X;) on the soluble solid contents (),
total phenols (Y,), electron donating ability (¥;), browning color (Y,) and reducing sugar contents (¥;). It was found
that extraction temperature and extraction time were the main effective factors in this extraction process. The max-
imum soluble solid contents of 35.77% was obtained at 26.38 mL/g (X)), 72.82°C (X,) and 74.86 min (X;) in saddle
point. Total phenols were rarely affected by solvent ratio and extraction time, but it was affected by extraction tem-
perature. The maximum total phenols of 20.70% was obtained at 22.61 mL/g (X)), 84.49°C (X,), 77.25 min (X;) in
saddle point. The electron donating ability was affected by extraction time. The maximum electron donating ability
of 94.12% was obtained at 10.65 mL/g (X)), 67.78°C (X,), 96.75 min (X,) in saddle point. The maximum browning
color of 0.32% was obtained at 23.77 mL/g (X)), 87.27°C (X,), 96.68 min (X;) in saddle point. The maximum value
of reducing sugar content of 10.55% was obtained at 26.83 mL/g (X)), 82.167°C (X,), 81.94 min (X;). Reducing
sugar content was affected by extraction time.
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Table 1. Central composite design for optimization of solvent
extraction conditions using a response surface methodology

Independent variables

Exp" no

Solvent to sample Extraction  Extraction time
ratio (mL/g) temperature (min)
1 25( 1) 80( 1) 100(1)
2 25( 1) 80( 1) 80(-1)
3 25( 1) 60(-1) 100(1)
4 25( 1) 60(-1) 80(-1)
5 15(-1) 80( 1) 100(1)
6 15(-1) 80( 1) 80(-1)
7 15(-1) 60(-1) 100(1)
8 15(-1) 60(-1) 80(-1)
9 20( 0) 70( 0) 90( 0)
10 20( 0) 70( 0) 90( 0)
11 10(-2) 70( 0) 90( 0)
12 30(2) 70( 0) 90( 0)
13 20( 0) 50(-2) 90( 0)
14 20( 0) 90( 2) 90( 0)
15 20( 0) 70( 0) 70(-2)
16 20( 0) 70( 0) 110(2)

Dthe number of experimental conditions by central composite design

o, AAEos, ANE, SAPFoR 77} 3774
< AA3EA T SAS(statistical analysis system Version 9.1,
SAS Institute, Cary, NC, U.S.A.) program< ©]-&3F 3]
A o3 HH 279 o5 A, 0174]7‘401 Hoj o] A
U HAAo] olyy AU A= SAEALS Al s}
of Ao vh&HE FeldTt 32 E}E*} 2},

Y = byt by X, +byX, + byXy + by X7+ bpX X,

+ bszg by X5 Xy + b XX, + b33X§

Total Phenolics &8

7t 3&E9] total phenolics= Amerinem & Ough(1980)
of el ofal w4 A stk AEe s 3
AE A 1mlA ppmEE Al A AP B B2 F
Folin-Ciocalteu A Ok(Slgma-Aldrlch Chemical Co., USA)

I mLE 23 vortex 35 & 10% 1mLE ¥, A=
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Chaenomeles sample

Grinding for 40 mesh size

Chaenomelis uralensis powder 5 g + ethanol 80%
reflux condenser
Solvent to sample ratio(mL/g) : 10, 15, 20, 25, 30
Extraction temperature('C ) : 50, 60, 70, 80, 90
Extraction time(min) : 70, 80, 90, 100, 110

Extraction

Filtered with No.2(Whatman) paper under vacuum condition

Concentration under vacuum rotary evaporator, (at) 50°C

100 mL mess up with ethanol 80%

Total soluble solid content(Yield), Total phenolics, Electron donating ability,
Brown color, Reducing sugar contents

Fig. 1. Scheme for extraction prosess from Chinese Quince.
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Total phenolics(mg/100 g) = C x (“VEN x '116%)

C : Alg&9d = phenol 3%
S : Aol AFEE AR FH(g)

189 total volume(mL)
c A1 g Bl

HMX}S50{s =4 (Electron donating ability, EDA)
7t Z2E9| free radical 274 E4- Bois(1985) HHS
gk Z o]t} a, a-’Diphenyl-B-pycrylhydrazylol] o)t =
oo E ARS Sl¥S Z4 skt DPPH 12 mg
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zA8Ith 2 & FE5 ImLol %43 DPPH A ¥
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Table 2. Polynomial equation calculated by RSM program for extraction of Chinese Quince

Responses The second order polynomial" R*  significance

Yied Yl=116.718750+0.642000Xl-1.460750)(2-0.906500)(3-8(.901600X% +0.030300.X,.X - 0.51 0.69
x) 0.002650X§ -0.030500X,X,+0.014700.X,X, +0.002375 X5 ’ ’

Total phenolics Yz=-59.649750-1.984362XI+1.704069)(2+0.632281)(3-0.0IZOIOX? +0.019542.X,.X - 0.95 0.002
(1) 0.000657X§ +0.014962X.X,-0.021321.X.X, +0.003171X§ ' ’

Electron donating ability ~¥;=-80.245375+1.719575X,+2.944312X,+1 .337250XS+0.011385X? -0.020645X,.X; - 0585 0.05
08 0.01 1236X§ -0.011185X,X,-0.012732X,X, -0‘001350X§ ) :

Brown color Y4=3‘486688-0.041938)(1-0.053219)(2-0.028419)(3-0.000140)(% +0.000458X,X, 0.84 0.06
(09 +0.000215X§ +0.000218X,X,+0.000196.X,.X,+0.000060000 X§ ’ ’

Reducing sugar contents ¥, =58.737687+0.667575X,-0.882400X,-0.715837.X,- 0.76 0.18
¥s) 0.001190.X7 +o.014595X2X1+0.001414X§ -0.016755X,X,+0.005488X,X, +0.003587 Xg ’ ’

Y X,:Solvent to sample ratio (mL/g), X,: Extraction temperature (°C), X;: Extraction time (min)

Y=0byt b X+ by X, + b3 X5+ an? Thp XX, + bszg by X5 Xy + b XX, + b33X§
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Table 3. Predicted values of optimum condition for the maximized and minimized responses to variables by the ridge analysis by
their response surface

Extraction condition”

Responses X, X, X Estimated Responses Morphology
w By mE mr o omme
Total phenolics (%) ;Z‘ 22421; 33;2 2%7720((?:3) saddle point
Electron donating ability (%) ?(3)22 2;32 2232 gjllg((g;i)) saddle point
Brown color (O.D) ;gii 23‘212 2222 8;);((1?;2)) saddle point
Reducing sugar contents (%) ;232 22?2 Z?;Z ]3;)253;((?:3) saddle point

Y X;:Solvent to sample ratio (mL/g), X,: Extraction temperature (°C), X;: Extraction time (min)
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Table 4. Regression analysis for regression model of variables Vield(0.0.)
in extraction condition .15 14
F-Ratio
Responses 2.%
X X X
Yied (%) 0.75 1.03 0.85 9.5
Total phenolics (%) 12.44 17.87 13.76 B m"“"
Electron donating ability (%) 2.53 5.77 0.97 LS, o.m ‘5,,,,.,,, Tine(ain)
Brown color (O.D) 2.05 6.26 0.85 Etraction teomnireicy 638 po
Reducing sugar contents (%) 2.09 2.87 1.32 ’

Fig. 2. Contour maps for the effects of extraction conditions on

X, :Solvent to sample ratio (mL/g), X, : Extraction temperature (°C), X;: :
- Yield (%).

Extraction time (min)
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Fig. 3. Contour maps for the effects of extraction conditions on
total Phenolics (%).
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Fig. 4. Contour maps for the effects of extraction conditions on
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