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Optimization of Extraction Conditions of Xylan from Corn
Cob by Response Surface Methodology
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Abstract: The conditions of alkali extraction for increasing xylan yield from corn cob were opti-
mized by response surface methodology (RSM). Min Run Res [V design of Design-Expert 8 was
used to evaluate the influence of different factors,and then the steepest ascent path was employed
to determine the central region of the medium composition for the further central composite de-
sign (CCD). Four factors which had significant effects were screened out,including temperature,
time, concentration of NaOH and the ratio of solid to liquid. The optimal composition of these fac-
tors were 16 % of NaOH,85°C ,liquid/material ratio of 1 ¢ 16,and 2. 5 h by RSM. Under the above
conditions,the yield of corncob xylan was up to 25. 6 %.
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1 Min Run Res [V
A/% B/C C(1:x) D/pm E/h F/ /9% A/ % B/C C(1:x) D,/pm E/h F/ /%
1 10 100 5 250 1 2 .0 || 8 20 60 10 830 2 1 21.2
2 10 60 5 250 2 2 15.4 9 20 100 10 830 4 4 20.0
3 10 100 10 250 2 4 16.9 10 20 60 5 830 4 2 17.7
4 10 60 10 830 4 2 16.9 11 20 100 5 250 2 4 17. 8
5 10 60 5 830 2 4 15.4 12 20 100 10 250 4 2 18.7
6 10 60 10 250 4 4 19.8 13 10 100 5 830 2 2 14.5
7 10 100 5 830 4 4 14.2 |14 20 60 10 250 2 2 19. 7
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71.82 6 11.97 89. 14 <<0.000 1
A 24. 00 1 24. 00 178.72 <<0.000 1
B 1.14 1 1.14 8. 46 0.022 7
C 12. 33 1 12. 33 91.79 <C0.000 1
D 0.31 1 0.31 2.29 0.174 1
E 0. 96 1 0.96 7.16 0.0317
F 0.53 1 0.53 3.91 0.088 4
,NaOH . N s s o
, 2.3
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A/Y%  B/C  C:x) E/h /% :R, = —439. 820 83—
1 5 100 5 19.8 0.010 833A+10. 080 83B+ 2. 302 50C+ 18. 741
2 10 90 10 3.0 22.2 ]
3 15 85 15 5 5 94,6 67E+0.010 750AB-+0. 008 25AC—+0. 342 50AE+
4 20 80 20 2.0 23.2 0.005 75BC+-0. 257 50BE—0. 067 500CE—0. 0576
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4
A% B/C C(1: x) E/h /% A/% B/C C(1:x) E/h /%
1 10 80 10 2 19.9 16 20 90 20 3 20. 6
2 20 80 10 2 17.7 17 5 85 15 2.5 17.5
3 10 90 10 2 16.7 18 25 85 15 2.5 21.9
4 20 90 10 2 16. 6 19 15 75 15 2.5 20. 6
5 10 80 20 2 21.5 20 15 95 15 2.5 17.3
6 20 80 20 2 19.9 21 15 85 5 2.5 17.5
7 10 90 20 2 18.0 22 15 85 25 2.5 15.7
8 20 90 20 2 19.9 23 15 85 15 1.5 17. 4
9 10 80 10 3 15. 8 24 15 85 15 3.5 15.3
10 20 80 10 3 18.7 25 15 85 15 2.5 27.3
11 10 90 10 3 16. 2 26 15 85 15 2.5 25.8
12 20 90 10 3 18.8 27 15 85 15 2.5 25.2
13 10 80 20 3 16.5 28 15 85 15 2.5 26.7
14 20 80 20 3 20. 1 29 15 85 15 2.5 25.0
15 10 90 20 3 18.0 30 15 85 15 2.5 24.9
5
F P
341. 05 14 24. 36 16.51 <C0.000 1
Residual 22.14 15 1.48
Lack of Fit 17. 27 10 1.73 1.77 0.274 1
R-Squared values 0.939
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