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Optimization of Extraction Process for Xylan from Corncob by Response Surface Methodology

YAO Di, MA Ping, WANG Ying, YANG Jian, ZHANG Li-yuan
(College of Food Science, Heilongjiang Bayi Agricultural University, Daging 163319, China)

Abstract: Response surface methodology was used to optimize the conditions for alkaline extraction of xylan from corncob
with the aim of maximizing the yield of xylan. The effects of NaOH concentration, solid-to-liquid ratio, extraction time and
temperature on the yield of xylan were studied in single factor experiments. Subsequently, a regression model for the yield of
xylan was established using a central composite design involving the above four factors at five levels and based on the model,
response surface analysis was carried out to find out the optimum levels of these four factors. The results indicated that the
optimum extraction conditions were NaOH concentration of 25 g/100 mL, solid-to-liquid ratio of 1:25, temperature of 94 °C and
extraction time of 3 h. Under such conditions, the experimental yield of xylan was 24.39%, which was basically consistent with
the predicted one of 24.41% and increased by 19.85% than the maximum one of 20.35% obtained in single factor experiments.
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Table 1 Factors and levels in central composite design
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Fig.1 Effect of extraction time on the yield of xylan
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Fig.2 Effect of solid-to-liquid ratio on the yield of xylan

H P 2 W40, B I R EL 3 R AR SRS R e 1
Jav/>, 7E 1:30 WA R s, BrLARIR EL L 1:30 Bdf.
223 TR R B N TR A 2R ) R



X LA

2011, Vol. 32, No. 08 113

ARIEHEAFH 1%

5 10 15 20 25
BRI VR T /(g/100mL)

B3 BB B IR B R RS R
Fig.3 Effect of NaOH concentration on the yield of xylan
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Fig.4 Effect of extraction temperature on the yield of xylan
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Table 2 Experimental scheme and results of central composite design

WA A B C D HENI%
1 1 1 1 —1 19.35
2 1 1 -1 -1 18.95
3 1 -1 1 1 21.15
4 -1 1 -1 1 15.24
5 1 -1 -1 1 14.80
6 -1 -1 1 -1 11.25
7 -1 1 1 1 16.51
8 -1 -1 -1 -1 11.18
9 —1.682 0 0 0 12.13
10 1.682 0 0 0 18.68
11 0 —1682 0 0 13.70
12 0 1.682 0 0 17.20
13 0 0 —1682 0 19.63
14 0 0 1.682 0 20.16
15 0 0 0 —1.682 20.25
16 0 0 0 1.682 22.88
17 0 0 0 0 23.46
18 0 0 0 0 24.36
19 0 0 0 0 23.41
20 0 0 0 0 22.76
21 0 0 0 0 23.18
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Table 3 Variance analysis of the regression equation for the

yield of xylan
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Fig.5 Response surface and contour plots showing the effects of
extraction time and NaOH concentration on the yield of xylan
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Fig.6 Response surface and contour plots showing the effects of
temperature and NaOH concentration on the yield of xylan
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