4 6 Vol.4 No.6
2004 12 The Chinese Journal of Process Engineering Dec. 2004

Klebsiella pneumoniae

1,3-
1 2 2 1 1
(. 100084 2. 150001)
Klebsiella pneumoniae 13-
1,3-
13-
5g/L 4~40h 1,3-
41.2%, 38.6%  8.3%.
13- Kklebsiella pneumoniae
TQ923 A 1009-606X (2004)06—-0561-06
1
1,3- (1,3-Propanediol PDO)
. 1,3~
(PTT) (PET)
PDO . PDO
PDO .
1,3- 2, 1,3-
. PDO PDO
(59 PDO
PDO 69,
)
g PDO 0.35
0.54. PDO 12 g/L.
PDO
2
2.1
(Klebsiella pneumoniae M5al)
[6].

2003-12-29 2004-04-20
“ " ( 2001 BA708B01-04)
(1975-)



562 4
2.2
221
LB 30°C 12 h.
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Table1l Resultsof batch fermentation with different precultured seeds
Substrate 20 g/L glucose 10 g/L glucose+10 g/L glycerol 5 g/L glucose+15 g/L glyceral 20 g/L glycerol
Preculture time (h) 12 14 16 17
Seed ODgso 6.28 5.84 4.66 4.67
Glycerol given (g/L) 54.3 54 54 545
Glycerol consumed (g/L) 54.3 54 54 54.5
Fermentation time (h) 40 34 36 37
PDO concentration (g/L) 183 188 186 19.3
PDO productivity [g/(L-h)] 0.46 055 052 0.52
PDOyield 0.34 0.35 0.34 0.35
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Fig.2 Time course of batch fermentation at different initial concentrations of glucose
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Table2 Results of batch fermentation with different concentrations of glucose

Initial glucose (g/L)  Initial glycerol (g/L) Fermentationtime (h) PDOconc. (g/L)  PDO productivity [g/(L-h)] PDO yield

0 54.0 34 18.8 0.55 0.35
2 54.9 33 19.2 0.58 0.35
5 54.7 28 18.6 0.66 0.34
10 55.2 31 18.4 0.59 0.33
15 54.1 35 18.0 0.55 0.33
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Fig.5 Effect of glucose feed strategy on glycerol fed-batch fermentation



6 Klebsiella pneumoniae 1,3- 565
4~40h 0.5g/(L-h)
25 g/lL 5(c)
5 gL (b)
25¢g/L .
3 PDO 5 3
50/L 4~40h 25.7%
8.3% 5 gL
41.4% 8.3%
3 PDO
Table3 Effect of glucose feed strategy on the productivity and yield of 1,3-propanediol
Feed strategy ~ Glycerol consumed (g/L)  Glucose consumed (g/L)  PDO conc. (g/L)  PDO productivity [g/(L-h)]  PDOyield
1 97.7 - 352 0.70 0.36
2 1131 23 441 0.88 0.39
3 127.4 23 49.7 0.99 0.39

Note: 1. Only continuous glycerol feeding; 2. Continuous glycerol feeding with glucose feeding at a constant rate; 3. Continuous glycerol

and glucose mixture feeding.
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Effect of Glucose as Cosubstrate on 1,3-Propanediol Fermentation
by Klebsiella pneumoniae

CHENG Keke', LINGHong-zhi®, ZHANGLi-li3, SUNYan!, LIUDehua

(1. Department of Chemical Engineering, Tsinghua University, Beijing 100084, Ching;
2. Heilongjiang Chenneng Bioengineering Co., Ltd., Harbin, Heilongjiang 150001, China)

Abstract: The effect of glucose as cosubstrate for the seed culture and fermentation of 1,3-propanediol by Klebsiella
pneumoniae with glycerol as substrate was investigated. The results showed that the mixed substrate of glycerol and
glucose for the seed culture could shorten the seed culture period. When adding glucose as cosubstrate, the
productivity and yield of 1,3-propanediol were increased greatly in batch and fed-batch fermentation, but different
glucose feed strategies could lead to different results. Compared with the 1,3-propanediol fed-batch fermentation
production with glycerol asthe only substrate, the 1,3-propanediol concentration, productivity and yield increased by
41.2%, 38.6% and 8.3% respectively when 5 g/L glucose was added to the initial fermentation media and a mixture
of glycerol and glucose was fed during 4~40 h.

Key words:. 1,3-propanediol; Klebsiella pneumoniae; glucose



