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Response Surface Methodology as An Approach to Optimize the Extraction of Soluble Dietary Fiber
from Chinese Gooseberry Skin
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Abstract : The acid-catalyzed hydrolysis method was adopted to extract soluble dietary fiber from Chinese gooseberry skin
residue, a by-product from juice or pulp processing. Effects of four crucial parameters (i.e., material/liquid ratio, pH adjustment
of water as extraction solvent, temperature and extraction duration) on extraction yield of soluble dietary fiber were investigated
by one-factor-at-a-time method. Subsequently, a central composition experimental design leading to a set of 30 experiments with
different combinations of the four variables was performed to attain the maximum extraction yield of soluble dietary fiber. Under
the optimized conditions as follows: material/liquid ratio (g/ml) 1:37, pH 2.5, and 80 °C for an extraction duration of 100 min, the

yield of soluble dietary fiber was found to be 47.74%.
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Fig.1 Effects of material liquid ratio on yield of SDF
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Fig.2 Effects of pH value of extraction solvent on yield of SDF
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Fig.3 Effects of temperature on yield of SDF
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Fig.4 Effects of extraction duration on yield of SDF

i Pl 4 BT, BE A BRI (] ) RE K, R Ik R A
RYE IR R T H U () 120min, W]
WEIE I T e O B TRIR R/ o 3R TR Dk AT
BT Y o S AR, T R I AR v A 1 R
ZE, WL IR A R, D05 R AN e 7S 23 v A Ok
PO 19 S BT ), A 7R A B R s v 1) SR o 7
YRR, PEmre s (AR E K, S R
R A i 2R At 1) e, O HAR IR AR K B b 38 7 2 e A
TR R B R e RO, DR, R RN [R) 3 R AR
120min A4 B AEH .

2.2 BRAEM B AT P RGBT 2 A
221 HUERRME L SR

AR5 A ] Design-Expert 7.1 Trial & ity b4l
GBVH(CCD) LI, ] SRAFBRAE A B i ] v P B 41 4
PRI DY R 38 KPR Be vk g5 (R 2) .

X 2 G REAT GV AT, TSR R AR

Y1 =-358.12492 + 2.404X1+20.125X2+7.79683 X3+
0.451Xs — 0.0365X:X2+4.0 X 10*X1Xs — 4.46667 X 103X1Xs —
0.0855X2X3+0.041833X2Xs + 1.73333 X 103XsXs —
0.025675X7— 3.1725X2"— 0.048425X:— 2.54722 X 103X4?

X R B FREEAT 07 ZE o b, SE R LER 3. AR
3 ATAN, 1% IR T R — R R e A LI
B X1 Xy XoXay XoXa BRI TR FHKF, %7K
BT R LR W, JF BRI W2, 1%
D] U1 A 2R B S e R A AL A



146 2009, Vol. 30, No. 14

D

i

4= XLEHAR

*2

AR E A A R RIREER

Table 2 Response surface central composition design arrange-

ment and the test results

i L HY %
ﬁ;” XORHEHE X AR pH XU X *“(fjf
1 -1 -1 -1 -1 41.80
2 -1 -1 -1 1 42.35
3 -1 -1 1 -1 42.00
4 -1 -1 1 1 43.75
5 -1 1 -1 -1 44.60
6 -1 1 -1 1 46.89
7 -1 1 1 -1 44.25
8 -1 1 1 1 46.80
9 1 -1 -1 -1 41.55
10 1 -1 -1 1 41.10
11 1 -1 1 -1 41.95
12 1 -1 1 1 42.05
13 1 1 -1 -1 43.95
14 1 1 -1 1 44,98
15 1 1 1 -1 43.90
16 1 1 1 1 45.00
17 -2 0 0 0 45.30
18 2 0 0 0 43.70
19 0 -2 0 0 41.15
20 0 2 0 0 46.64
21 0 0 -2 0 41.35
22 0 0 2 0 43.10
23 0 0 0 -2 43.75
24 0 0 0 2 45.80
25 0 0 0 0 47.03
26 0 0 0 0 46.83
27 0 0 0 0 47.00
28 0 0 0 0 46.75
29 0 0 0 0 46.74
30 0 0 0 0 46.89
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Table 3 Analysis of variance for the yield of SDF with various

extraction conditions

J7 2K S5 I Y7 F 1 Prob> F
i 126.28 14 9.02 127.74 < 0.0001
Xi 5.19 1 5.19 73.49 < 0.0001
Xz 50.46 1 50.46 714.62 < 0.0001
Xs 1.49 1 1.49 21.10 0.0004
Xa 7.06 1 7.06 100.03 < 0.0001
XiXe 0.13 1 0.13 1.89 0.1912
XiXs 0.0016 1 0.0016 0.023 0.8825
XiXa 1.80 1 1.80 25.43 0.0002
X2Xa 0.73 1 0.73 10.35 0.0062
XaXa 1.58 1 1.58 22.31 0.0003
XaXa 0.27 1 0.27 3.83 0.0706
X3 11.30 1 11.30 160.04 < 0.0001
X3 17.25 1 17.25 244.35 < 0.0001
X3 40.20 1 40.20 569.31 < 0.0001
X; 9.01 1 9.01 127.59 < 0.0001
Tk 0.99 14 0.071
JAUTI 0.92 10 0.092 5.63 0.0551
WHR 7% 0.066 4 0.016
ABZE 127.58 29
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Fig.5 Response surface plot and contour plot for the yield of SDF as
a function of material/liquid ratio and pH value of extraction solvent
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Fig.6 Response surface plot and contour plot for the yield of SDF
as a function of material/liquid ratio and temperature
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Fig.7 Response surface plot and contour plot for the yield of SDF
as a function of material/liquid ratio and extraction duration
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Fig.8 Response surface plot and contour plot for the yield of SDF
as a function of pH value of extraction solvent and temperature
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Fig.9 Response surface plot and contour plot for the yield of SDF as
a function of pH value of extraction solvent and extraction duration
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