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Fig. 1

Variation of cumulative hydrogen production with time

Fig.2 pH changes during fermentation of xylose
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Comparison of different dynamics simulation

parameters for the fermentation of xylose
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mL (mL-h™1)
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Al/Bl  1626.29 +15.0 1.33 11.84 0.99531

M1 ATLLE L, AL Bl [E HLBIE & KB, 7
R, KIEE s, 456 B RS IX
51, AT LR DA E I TR & R A 2k
Fhr= AR W EU ™ i, 4 R S
2.2 #EFREREGEFVAESER pH KM

AWE K W = St FE P pH ARfE an i 2 s,
FUMBE SR Bl I R BRI 4G pH L BLAR, AT REZ M T
Bl FpFI5 R0 KA T PRI, #E R BERT 40 h, B1
AR R R pH 2218 T B, — H A R B R B A
M AE(E, Ir L B Bl & 8 7= U 3l lL R i, 7E
40 h ZJa A FFIR 7, pH BEZ PUHE T R

WE 3 fizs, Al BL Bk & A4 Uf o i vk

10

—=—Al
-e-Bl1
-+ A1/Bl

S (g 1)
S

1 1 L
0 50 100 150 200 250

K3 kR A S s
Fig.3 Total sugar changes during fermentation of xylose
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Hydrogen production from xylose by synergetic fermentation in
bi-cell system

SU HaiJia'> MA HanXiao'” PENG Fei'” WANG TingFeng'? ZHANG Ting'”

(1. Beijing Key Laboratory of Bioprocess; 2. Beijing Advanced Innovation Center for Soft Matter Science and Engineering,

Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: An artificial bi-cell system has been constructed using Bacillus cereus ( A1) and Brevibacterium sp.
(B1). The synergistic fermentation of xylose to give hydrogen has been studied in this artificial bi-cell system. The
experimental results showed that whereas the single Al and Bl strains can effectively produce hydrogen with xylose
as substrate, the artificial bi-cell system showed higher hydrogen yields and better substrate utilization. The main
pathway of hydrogen production was shown to involve butyric acid fermentation. The yield of hydrogen production in
the artificial bi-cell system was 1. 33 mol H,/mol xylose. This is, respectively, 10. 7% and 32. 7% larger than the
yields obtained by fermentation with the single Al and Bl strains. The reason for the higher yield may be that the
two strains provide nutrients for each other and use each other’s metabolites or intermediates to mitigate the possible
inhibition caused by by-products. The results show that the artificial bi-cell system has great potential for applica-
tion in fermentation with xylose as substrate, since it can increase the hydrogen yield and the rate of hydrogen pro-
duction, and thus shorten the fermentation cycle.

Key words: bi-cell system; xylose; hydrogen production; mixed fermentation
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