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Medium Optimization for Production of Xylitol by Genetic Algorithms

CHEN Hong-wen' FANG Bai-shan' XIE Xiao-lan' HU Zong-ding®

1. College of Chemical Engineering Huagiao University Quanzhou 362011 China 2. College of Chemical Engineering Tian-
jin University ~ Tianjin 300072 China

Abstract Medium optimization of the batch fermentation for producing xylitol from D-xylose by Candida
mogii using genetic algorithms GA is studied. The 50 concentration levels of 6 medium components are opti-
mized within 40 experiments. The results show that GA can be applied in the medium optimization and better
results are obtained. By employing optimized medium composition a final xylitol concentration of 29.7 g/1. is
obtained from 50 g/L xylose with a theoretical yield of 65.1% of that is improved by 3.5% compared to the
results with the medium before optimization.
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1
1.1
Candida mogii ATCC 18364
Rockville MD 4 °C
1.2
D-
Sigma
1.3
1.3.1
1.3.2 g/L 40 20
NH, ,HPO, 4 NH,; ,S0, 1 KH,PO; 4 MgSO, 1
6 6.5 pHS5.
1.3.3 g/L 100 ¢/L
110 mL
121 C 20 min 300
mL HCI  NaOH pH 5
220 mL 50 g/L
2
2.1
2.1.1
170 mL 300 mL
30 C 48 h 200 r/min.
5 mL
2.1.2 5 mL
30 C 96 h 200 r/min.
2.2
4 Nash 5
2.3 —GA
2.3.1
7 CaCl, 0.1
g/L 6 0.1
~10 g/L 0.04~4.0 g/I. NH; ,S0,0.05 ~
5.0 ¢/ NH; ,HPO,0.05~5.0 g/L. KH,PO, 0.1 ~
10 g/I. MgSO4 0.005 ~ 0.5 g/L.
50 6 50
2.3.2 GA GA 4

50 [ 6 26 =
64 .6 L 36
GA 10
10
2x10
P.=0.6 P, =0.05
3
GA 4 80
10 10
0 3
1~6
GA
NH,; ,S04 1 0
3
90% 4.50~5.0 g/L
3
NH; ,HPO, 90%
0.50 ~ 1.96 g/L 2.
100% 3.0~4.9¢/1. 0.04
~0.76 g/L 3.4
KH2PO4 MgSO4 5 ~ 6
. 40%  KH,PO,
0.1~0.90 g/L 50% 5.0~5.9
o/L 50%  MgSO, 0.25
~0.295 ¢o/L 40% 0.35~0.395 ¢/LL
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1 NH,; ,SO, 4
Tab.1 The initial NH, ,SO, concentration distribution Tab.4 The initial PEP concentration distribution
/% / %

at 0 1 2 3 S 0 1 2 3
0.05~0.45 0 0 0 0 0.04~0.36 20 30 50 40
0.50~0.95 10 0 0 0 0.40~0.76 20 40 50 60
1.00~1.45 10 0 0 0 0.80~1.16 10 0 0 0
1.50~1.95 0 0 0 0 1.20~1.56 20 10 0 0
2.00~2.45 10 10 10 10 1.60~1.96 0 0 0 0
2.50~2.95 10 0 0 0 2.00~2.36 20 20 0 0
3.00~3.45 20 20 20 0 2.40~2.76 0 0 0 0
3.50~3.95 10 10 2.80~3.16 0 0 0 0
4.00~4.45 0 0 3.20~3.56 10 0 0 0
4.50~5.00 30 60 70 90 3 60 ~4.00 0 0 0 0

2 NH, ,HPO, 5 KH,PO,

Tab.2 The initial NH; ,HPO, concentration distribution Tab.5 The initial KH,PO, concentration distribution

/%
/gL / ¢/L :
0 ! 2 3 0 1 2 3
0.05~0.45 0 0 0 0 0.1~0.9 10 30 30 40
0.50~0.95 20 10 30 20 L 0-1.9 0 0 0 0
1.00~1.4 1 2 2
00~1.45 0 30 0 0 2.0~2.9 0 0 0 0
1.50~1.95 20 20 40 50
3.0~3.9 20 10 0 0
2.00~2.45 0 0 0 0
4.0~4.9 0 0 10 0
2.50~2.95 10 10 0 0
5.0~5.9 30 30 30 50
3.00~3.45 0 0 0 0
6.0~6.9 0 0 0 0
3.50~3.95 30 20 0 0
400 445 o o 0 0 7.0~7.9 20 10 0 0
4.50~5.00 10 10 10 10 8.0~8.9 20 20 30 10
9.0~ 10 0 0 0 0
3
Tab.3 The initial YE concentration distribution 6 MgSO,
/o Tab.6 The initial MgSO, concentration distribution
‘0
/ o/L
0 1 2 3 /%
/ o/L
0.1~0.9 10 30 30 40 0 ! 2 3
Lomto 0 0 0 0 0.005 ~ 0.045 10 10 10 0
.050~0. 2 1
2 0m2 . o 0 0 0.050 ~ 0.095 0 0 0
0.100~0.145 0 0
3.0~3.9 20 10 0 0
0.150 ~ 0.195 0 0
4.0~4.9 0 0 10 0
0.200 ~ 0.245 0 0
5.0~5.9 30 30 30 0 0.250 ~ 0.295 30 40 40 50
6.0~6.9 0 0 0 0 0.300 ~ 0.345 10 0 0 0
7.0~7.9 20 10 0 0 0.350 ~ 0.395 20 40 50 40
8.0~8.9 20 20 30 10 0.400 ~ 0.445 10 0 0 0

9.0~ 10 0 0 0 0 0.450 ~ 0.500 0 0 0 10
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7
Tab.7 The medium composition and production before and after optimization
/ / / / / /
% %
/L g/L g/L o/L
NH, ,S0, 5 4.59 -8.2 KH, PO, 10 0.45 -95.5
NH, ,HPO, 5 1.05 -79.0 MgSO, 0.5 0.37 -26
10 3.72 -62.8 CaCl, 0.1 0.1 /
4 0.69 -82.8 28.1 29.7 +5.7
GA 50°. GA

2 x40
507
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