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Sigma Waters HPLC 246-E Amines
HPX-87H 300 mm x 7.8 mm
1.1.2 AS 3.1602
1.1.3 200g 20g 20g 1L pH5.0
KH, PO, 2¢ MgSO, 0.3g CaCl, 0.3g S5¢g 3g 3mlL
FeSO; 7H,0 0.005g ZnSO, 0.0014g MnSO; 4H,0 0.0016g CoCl, 0.002¢g 1L pH5.0
10g KH, PO, 2g MgSO, 0.3g CaCl, 0.3¢g Sg 3g
3ml. keSO, 7H,0 0.005g ZnSO, 0.0014g MnSO, 4H,0 0.0016g CoCl, 0.002¢g 1L
pH 5.0
1.2
30C 7 ~10d 500mL 100mL
30°C 150r/min 2d 500mL. 100mL
10% 30°C 150r/min 2d
2g SmL 37°C 150r/min
1.3
HPLC Amines HPX-87H 300mm x 7.8mm
55C 0.005mol/L.  H, SO0, 0.4ml/min
10000 r/min 10min 0.2pm
1.4
! 3mL 1mol/L 3mL
20min 10000r/min 10min 0.5mL 10mL.  260nm
100001/ min 3mL 3mL
1mol/L
0D, 105°C
2
2.1
500ml. 200mL 100mL 100mL
100mL 100mL 500mlL 200mlL
100mL 100mL 100mL
150r/min 37°C 10000t/ min
10min 1~ 5 500 200 100ml
100mL 100ml
I~ 5 500mL
100mL

10
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AS 3.1602
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Fig.1 The xylose fermentation under Fig.2  The xylose fermentation under
aerobic condition 100mL medium semi-aerobic condition 100mL medium
contained in 500mL shaking flask contained in 200mL shaking flask
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Fig.3  The xylose fermentation under Fig.4 The xylose fermentation under
micro-aerobic condition micro-aerobic condition
100mL medium contained in 100mL medium contained in
100mL shaking flask 100mL caped serum flask
1~ 5 1
200mL 3 61.6% 6.45¢/L.
100mL
6 6.35¢/L 3149 -
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Fig.5 The xylose fermentation under anaerobic
condition 100mL medium contained in 100mL
caped serum flask filled with nitrogen
1
Table 1~ The influence of oxygen limitation on xylose fermentation by V. crassa
Ethanol Xylitol
Shaking flask t/d Concentration Conversion rate Concentration Conversion rate
/ g/L 1% / g/L /%
500mlFlask 1 0 0 0 0
200mLFlask 3 6.45 63.2 1.06 5.3
100ml Flask 6 5.45 53.4 6.35 31.8
100mL Serum flask 8 4.91 48.1 3.00 15.0
100mL Serum flask
10 0.54 5.3 1.27 6.4

filled nitrogen

Ethanol conversion rate was calculated according to 1 mol xylose producing 1.67 mol ethanol and 1 g of xylose produces about

0.51 g ethanol.

I~ 5 1~2d
HPLC
2.2 pH
85.2%
53.4% 31.8% NaOH HCI pH 3456
7 8 40g/L 100mL 37°C 150r/min 6
2
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pH 2 pH 4.0~6.0
pH 7.0
pH 5.0 56.2%
11.47¢/L. 0.29¢/¢ pH4.0~5.0
pH 4.0 34.7% 13.89¢/L 0.35¢g/g
pH pH8.0 8.2%
pH
P . tannophilus pH 2.5~5.0 o
Pichia stipitis pH 4.0~5.5 Candida shehatae pH 3.5~
5.5°
2 pH
Table 2 Influence of initial pH on xylose fermentation of N. crassa
Ethanol Xylitol Xylose
Initial pH  Concentration ~ Conversion Yield  Concentration Conversion Yield consumption  Final pH
/ g/L rate/ % / g/g / g/L rate/ % ! gg 1%

3.0 4.12 20.2 0.11 7.24 18.1 0.18 63 3.5

4.0 8.26 40.5 0.21 13.89 34.7 0.35 88 4.0

5.0 11.47 56.2 0.29 12.12 30.3 0.30 100 5.0

6.0 7.78 38.1 0.19 8.61 21.5 0.22 78 6.0

7.0 5.23 25.6 0.13 6.11 15.3 0.15 61 7.0

8.0 2.41 11.8 0.06 3.29 8.2 0.82 37 7.5

Ethanol conversion rate was calculated according to Imol xylose producing 1.67mol ethanol and 1g of xylose produces about

0.51g ethanol.

2.3
100mL 60mlL. 100mL
20 40 60 80 100 120¢/L. 37C
1501/ min 3
3
Table 3 Influence of initial concentration of xylose on xylose fermentation by N. crassa
Xylusc Maximum Ethanol thlol Xyluse
concentration  ¢/d Concentration  Conversion Yield Concentration Conversion rate Yield consumption
/ g/L / g/L rate/ % / gg / gL 1% /! gg 1%
20 4 5.9 58 0.30 2.3 11.7 0.12 100
40 5 12.1 60 0.31 6.6 16.6 0.17 100
60 5 16.0 52 0.27 14.4 24.1 0.24 100
80 8 19.6 48 0.24 22.7 28.4 0.28 100
100 10 13.2 26 0.13 26.8 26.8 0.27 83
120 10 9.6 16 0.08 31.9 26.6 0.27 76

Ethanol conversion rate was calculated according to 1mol xylose producing 1.67mol ethanol and 1g of xylose produces about

0.31g ethanol © thERL R RIS R http://journals. im. ac. cn
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Study on Xylose Fermentation by Neurospora crassa

Zhang Xiao'  Zhu Dongqing'  Wang Dan' > Lin Jiangiang' Qu Yinbo'  Yu Shiyuan’
! State Key Laboratory of Microbial Technology ~Shandong University ~ Jinan 250100 China

% Chemical Engineering College ~Nanjing Forest University ~Nanjing 210037  China

Abstract The influence of oxygen limitation and medium initial pH on xylose fermentation by Neu-
rospora crassa AS 3.1602 was investigated. N. crassa AS 3.1602 has high ability of xylose fermen-
tation producing ethanol and xylitol. Oxygen limitation has big influence on ethanol and xylitol pro-
duction .The maximum conversion rate of ethanol was 63.2% obtained under semi-aerobic condi-
tions. The maximum conversion rate of xylitol was 31.8% obtained under micro-aerobic conditions.
Xylitol accumulation is behind the accumulation of ethanol. The optimal pH is 5.0 for ethanol fermen-
tation and 4.0 for xylitol fermentation respectively. Xylose fermentation is greatly inhibited at high
pH. The yields of ethanol and xylitol are greatly influenced by the initial concentration of xylose. The
addition of glucose inhibits both the xylose utilization and the ethanol and xylitol production.
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