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Table 1 Experimental design and results for Sugar cane

bagasse hemicellulose hydrolysis

Experiment Coded value Xylose yield g/100g
number A B Observed Predicated
1 1 1 24.86 22.60
2 1 -1 19.36 19.24
3 -1 1 15.18 12.93
4 -1 -1 8.25 8.13
5 1.414 0 20.63 21.82
6 -1.414 0 5.94 7.13
7 0 1.414 17.16 19.86
8 0 -1.414 14.14 14.09
9 0 0 22.66 21.90
10 0 0 21.78 21.90
11 0 0 22.00 21.90
12 0 0 20.90 21.90
13 0 0 21.34 21.90
14 0 0 22.11 21.90
15 0 0 24.31 21.90
16 0 0 20.13 21.90
2
/
A B
A B AB
2
Table 2 Variance analysis for regression
Sum of Mean of
Source DF F Stat Prob>F
Squares Squares
A 1 215.9541 215.9541 68.9087 0.0001
B 1 33.2917 33.2917 10.6230 0.0086
Ax A 1 110.3881 110.3881 35.2237 0.0001
A* B 1 0.5112 0.5112 0.1631 0.6948
B* B 1 48.5917 48.5917 15.5051 0.0028
Model 5 408.7588 81.7518 26.0862 0.0001
Error 10 31.3391 3.1339
C Total 15 440.0980
AB A /
B

P=21.9036 +5.19604 + 2.0401B - 3.7115A>
- 2.4651B*
P g :100g
2.37gL. |
=6.2 2.5x 10" Pa 2.5h
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3 Candida tropicalis AS2.1776
Table 3  xylitol production from sugar cane bagasse hemicellulose hydrolysate and pure xylose by Candida tropicalis AS2.1776
Substrates Xylose/ g/LL Xylitol/ g/LL Qp/ g/l: h Yyl glg Fermentation time/h
Hydrolysate 200 127 1.15 0.64 110
Pure xylose 200 136 2.23 0.68 61
3 dida sp.11-2 130g/L
70¢/1. 1.94g/L.h
Sy g/l Op ¢/ L h
Dominguez 1.51.8 4
Dominguez
4g /L 1.94¢/L: h
4 0.45g
/L 1.15¢/I: h
Dominguez ° 10%
Can-
4
Table 4 Comparison of xylitol productivities from sugar cane bagasse core cob hydrolysate treated
with different methods by yeasts
Raw Hydrolysate
s YR S L . ; \
Yeast material L 4N ol g P/ g/l Qp/ g/I: h Yp/sl gg Reference
Candida sp.11-2 Comn cob Ammonia 130 70 1.94 0.57 6
pretreatment
CKF]():aCr (11]7 Sgl;;w Corn cob Ton exchange 50 36 0.64 0.72 13
C . guilliermondii Sugar cane Ca0 + aluminum ®
FTI 20037 bagasse sulphate 60 44 0.62 0.78 8
C. guilliermondii Sugar cane Ca0 + Activated o)
FTI 20037 bagasse charcoal 4 2.6 0.56 0.79
C. tropicalis Sugar cane Macroporous This
AS2.1776 bagasse resin adsorption. 200 127 115 0.64 study
(D The yeast cells from growth medium were collected by centrifugation and transferred into fermentation medium at a density of 4g dry cell/L.. @ @ The xylose
consumptions were 94% 75%  respectively.
L =44¢/1. =0.64
o/L.h
3
7 $ o 2.1 2.8 1.8
11 11 12
4
= 60g/ 2.4 /L, / =6.2
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Utilization of Sugar Cane Bagasse Hydrolysates for Xylitol Production by Yeast

ZHANG Hou-Rui®  ZENG Jian-Zhi HE Cheng-Xin FANG Hong CAI Ai-Hua
Guangxi Institute of Botany — Chinese Academy of Sciences  Guilin - 541006  China

Abstract The effects of the concentration of sulfuric acid and the ratio of liquid to solid on xylose yield from sugar cane bagasse
in its hemicellulose hydrolysis process were studied with the Quadratic Rotary Combination Design. Regression analysis showed
that there was a marked regression relationship between the two factors and xylose yield. As the result of optimizing the hydrolysis
conditions by regression equation xylose yield of 24g/100g sugar cane bagasse was obtained when sulfuric acid concentration was
2.4¢/L and liquid to solid ratio was 6.2 under the conditions of stream pressure of 2.5 x 10* Pa and hydrolysis time of 2.5 h.
The macroporous resin adsorption was proved to be a good method to reduce the concentration of yeast cell growth inhibitor in
sugar cane bagasse hemicellulose hydrolysate and to enhance the hydrolysate fermentability. The hydrolysate treated with macro-
porous resin adsorption under pH2 was used as the substrate for xylitol production by a xylitol-producting yeast Candida tropica-
lis AS2.1776. At an initial xylose concentration of 200g/L.  all xylose was consumed within 110 h with a xylitol production rate
of 1.15g/I: h  and a xylitol yield of 0.64g/g xylose.

Key words sugar cane bagasse hemicellulose hydrolysate xylitol fermentation
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