20 2 Vol.20  No.2
2004 3 Chinese Journal of Biotechnology March 2004
310027
Candida sp.
3.0~3.72
180r/min C/N 50 pH 5.5 5%
0~ 24h 3.75 L/min 24 ~ 108h 1.25 L/min 2.5L
/ glg 0.75 g/g
TQ92 A 1000-3061 2004 02-0295-04
pH
10.0 CaS0, H, PO, pH 6.0
Ca; PO, , 4C HPLC
39.44¢/1,
1
81.9% 7.7% 6.5% 3.9%
1.2
: 1.2.1 Candida sp.
pH : 4°C
} 1.2.2 1.5¢ 25¢
20 g 30g/L 1.0L
1.2.3 gL D- 10 10
! 1.5 2.5 3.0 pH 5.5
1.2.4 40mL.
pH 125¢/1. SmL. 30¢g/L 50g/L
C/N 50 pH 5.5
110°C 15min
1.3
1
1.3.1
1.1 500 mL 100 ml,  30°C 210 r/min
30 24h 6.5g/L dry weight
1:10 1.0% H,S0, 110C 3 1.3.2 250mL 45mL
h 50°C C/N 50
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SmlL 180r/min 30°C ’
C. gulliermondii XR XDH
1.3.3 3.7L Benchtop Fermenter
KLF2000 Bioengineering AG  Wald  Switzerland 2.25L
250mlL. 0.5%o0
30°C 500 r/min 4
A 0~24h 6.25 I/min 24 ~66h 2.5 /min B 0~
24h 5.0 I/min 24 ~90h 1.25 I/min C 0~ 24h 3.75 L/min 24
~108h 1.25 I/min D 0~66h 5.0 L/min 1
1.4
1.4.1 0.45 t
pm HPLC Beckman Coulter 0, Y.
Dikma Nucleosil S5pm NH, 10nm 250 mm X 4.6mm 3.0~3.72 S
/ =85/15 VIV 1.0 ml/min 25C
JASCO Intelligent RI-1530 4.48
1.4.2 600nm
120 h
C/
N 200 ¢/L.
2 g
2.1
Nolleau o C. parapstlosis
100g/L 3.0~3.72
NADPH XR Alves
1
Table 1 Effects of concentration factor of corn cob hydrolysate on xylitol production by Candida sp.
Concentration Initial xylose Fermentation Residual Cell mass Volumetric
Xylitol conc . Xylitol yield
factor conc time xylose conc dry wt productivity
P/ gL Vil og
fold So/ g/L t/h S/ g/L X/ g/L 0, ¢ Lh
1.00 32.30 18 0.50 11.13 10.48 0.62 0.35
1.54 49.60 36 0.57 23.76 13.37 0.66 0.48
2.26 73.06 54 6.80 47.11 15.88 0.87 0.71
3.00 96.92 72 9.53 70.79 17.48 0.98 0.81
3.72 120.23 96 15.59 81.62 15.50 0.85 0.78
4.48 144 .64 72 130.41 2.65 7.92 0.04 0.19
5.65 182.56 72 169.35 0.62 6.74 0.01 0.05
6.95 224.51 72 214.51 0.00 5.26 0.00 0.00

Results represent the average of two independent experiments conducted with two replicates for each condition. Standard deviations were below 2.0% of the mean.

2.2 5.5 2.5mL 5%
pH
pH <4.0
C/N pH } 6.6g/L
100g/LL }
L, 3 pH2.5 ~ pH8.0
250mL 50mL.  30°C 72h
3 pH
pH> > >
180r/min 3.0 ¢/LL 2.3
5.0g/LL Cs H,Os 40% NADH
10% C/N 50 pH © hANIDEE e i SR B S SREE D http: /) journals. im. ac. cn
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NADH XDH 1A~D
1 ABD 12h
C 16 h
8 C X 24 h 8.89 ¢/
¢ L 27.3%
16 g/L 5.0 /min B D
6.25 [/min A
? 15.08 ¢/ 67.6% 48.68 g/L. C
54.9 ¢g/L. AB D
10.36g/L. 44.83g/L.  37.85g/L
o C 1.25 I/
min
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Fig.1 Time courses of xylitol production from corn cob hemicellulosic hydrolysate by Candida sp. under different aeration strategies
The four letters A B C and D representing four different aeration strategies A B C and D respectively.
W xylose A xylitol [ glucose @ cell concentration O pH
1 pH
1A~D 180r/min C/N 50
A C pH5.5 5% 3.0~
0.89¢g/ L h 0.75 g/g 3.72
0~ 24h
3.75 I/min 24 ~ 108h 1.25 L/min
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Xylitol Production from Corn Cob Hemicellulosic Hydrolysate by Candida sp.
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Hangzhou 310027  China

Abstract

industries owing to its high sweetening power its anticariogenic properties

Xylitol a five-carbon sugar alcohol has many interesting applications in the food pharmaceutical and odontological
and its insulin-independent metabolism. The bio-
conversion of detoxified hemicellulosic hydrolysate to xylitol by microorganisms could be a cheaper alternative to the current
chemical process since it is a simple process with great specificity and low energy requirements. However the success of fer-
mentations for xylitol production depends on the productivity of the strain and its tolerance to different toxic or inhibitory com-
pounds existing in the hydrolysates. In addition = a number of culture process parameters proved to have significant effects on xy-
litol production in hemicellulosic hydrolysate media. One of the most important control variables in this bioconversion is the aera-
tion level which affects the biochemical pathways in the xylose metabolism. The production of biomass is favored by aerobic con-
ditions  while under anaerobic conditions xylose cannot be assimilated by yeast whereas xylitol is formed in oxygen-limited incu-
bation conditions. An adapted Candida sp. with enhanced resistance to the inhibitors in the hydrolysate can directly ferment the
simply detoxified corn cob hemicellulosic hydrolysate to xylitol. In the present study the combined effects of shaking speed C/
N ratio initial pH and inoculum level on the fermentation of corn cob hemicellulosic hydrolysate to xylitol by an adapted Candi-
da sp. were investigated using an orthogonal experimental design in flask. As a result the optimum fermentation conditions were
180 r/min a C/N ratio of 50 initial pH 5.5 and an inoculum level of 5%

concentration factor of hydrolysate varied between 3.0 and 3.72 was obtained. Based on these results in order to evaluate the

as follows volume ratio . Moreover the optimum
effect of aeration rate on the fermentation of corn cob hemicellulosic hydrolysate to xylitol in fermentor batch fermentations were
carried out in a 3.7 L stirred fermentor using four different aeration strategies including three kind of two-stage aeration strate-
gies which provided relatively high aeration rate in the early stage but reduced it in the later stage and including a one-stage
aeration strategy provided a constant aeration rate. With respect to xylitol yield the results indicated that two-stage aeration strat-
egy was significantly superior to one-stage aeration strategy. The highest xylitol yield 0.75 g/g was obtained with oxygen supply
strategy C 3.75 L/min for first 24 h then lowered it to 1.25 I/min 2.5 L fermentation medium was employed . In this pro-
cess without extensive detoxification of hydrolysate an adapted Candida sp. can efficiently ferment the simply treated corn cob
hemicellulosic hydrolysate to xylitol under the optimized fermentation conditions. This work should help the development of an ef-

ficient process for producing xylitol from corn cob hemicellulosic hydrolysate on a larger scale by bioconversion.
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