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A bacteria for ethanol fermentation from xylose

HE Ying-long*?, HU Qiu-long"?, SU Xiao-jun?, XIONG Xing-yao™*"

(1.College of Horticulture and Landscape Architecture, Hunan Agricultural University, Changsha 410128, China
2.Hunan Engineering Laboratory for Alcohol Fuels From Biomass, Changsha 410128, China)

Abstract To obtain strains for efficient xylose fermentation, a bacteria strain which can convert xylose to ethanol was
isolated from decomposed leaves with xylose as sole carbon substrate and was identified as Enterobacter cloacae. The
process for converting xylose to ethanol was optimized. The yield of ethanol was 4.95 g/L which accounted for 53.8% of
the vyield predicted theoretically when Enterobacter cloacae was inoculated at a 6: 100 ratio and fermented in
microaerophilic condition at 35 ‘C with initial pH 6.5 for 48 h using xylose(20 g/L) as sole carbon substrate. In the
presence of a mixture of glucose (10 g/L) and xylose (10 g/L), microaerophilic cultures of the strain produced 4.41 g/L
ethanol. The results showed that the strain can effectively co-ferment both glucose and xylose simultaneously to ethanol.
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1 #MR5RE

1.1 &

1.2 EHFRE
209 15¢
10g (NH4),S0419g KH,PO,1g MgSO47H,005¢g
CaCl;2H,01lg H,O1L
ZnCl, 70 mg MnCl,-4H,0 100
mg HsBO3; 60 mg CoCl,:6H,0 200 mg NiCl,-H,0
40mg Na;M042H,035mg CuClyH,0 20 mg

CuS0,4-5H,0 30 mg (37%)0.9mL H,O1L
209 15¢
10g (NH.),SO,1g KH,PO,1g MgSO,7H,00.5¢g
CaCly2H,0 1 g 1mL 20g H,0
1L
20g 15¢
10g (NH.),SO,1g KH,PO,1g MgSO,7H,00.5¢g
CaCl,2H,O I g ImL H,O1lL
TTC2 3 5- )
TTCO0.05¢g 05¢9 15g H,0 100 mL
TTC 10.1g 29
159 KHPO41g MgSO,7H,O0 0449
0.27¢g 20g H,O01L
1.3 REAIEEHN L
1.3.1 7R
100 mL
37 °C 150 r/min 3h 5mL
150 mL
37 °C 150 r/min 24 h
1.3.2 4§
10" 107
1077

37 C

37°C 1~2d
TTC
1~2d TTC
37C 3h

37 C

1.3.3 BAETH
100 mL

37 °C 120 r/min
48 h

1.4 EEE#AEY 16S IDNA £F

16S rDNA ®
DNA @ PCR 16S rDNA (3 PCR

@
GeneBank

1.5 BEHRABARELZFHMML

L5 1 HHAERBZROLH

@
37 °C 120 r/min
18~24h @ 1 800 mL YEPX
36 50 mL
® 1 mL/
37 'C 120 r/min
72 h 2h 1
600 nm @

150 mL

1.5.2 BEASEMHH T

300 mL 3
12~18 h
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37 'C 120 r/min 2.1.2 BER
72h 2 4-4
1.5.3 KEEEA R 4.05 g/L
0,
37°C pH 6.0 4% 44.02%
1 AFB4-4
25 30 35 37 40 R2 SPEMRHIREREER
45 C pH 40 45 50 55 6.0 Table 2 The results of xylose fermentation by 5 strains
65 7.0 75 80 85 9.0 2% lgL™ % 1%
4% 6% 8% 10% 12% 14% 12~18 h 4-4 4.05 85.35 44.02
48 h 7-3 1.94 81.25 21.09
10 271 78.30 29.46
17-3 2.36 72.20 25.65
pH 21 1.84 65.65 20.00
2.2 EMEEHER
1
. GenBank
F 1 MUERREREZRIGRIT
Table 1 Design of orthogonal test AFB4-4 1 AFB4-4
A C) BH) C( %) D( o) 1 16SrDNA HMO030748.1 (Enterobacter
1 30 55 4 36 cloacae M-5)
2 % 65 6 48 99% AFB4-4
3 37 75 8 60
(Enterobacter cloacae)
1.6 BRI A ERRIR R & BB ccarasron
oo () WL
2) 10 g/L +10 g/L ( 3) 10 g/L S
+20 g/L (  4) 20g/L  +l0g/L s
9 s
48 e,
2 HFHRESH v 1
2.1 EHRBTFIEER 1 %k AFBA-4 B R GeE LA
2.1.1 5% k% Fig.1 Phylgenetic tree of strain AFB4-4 homologs
- TTC 2.3 EMABABMSETSRH
(TTC 2.3.1 BHHAKML
2 2 h
TTC 22 h 64 h
[10-12])
5

4-4 7-3 10 173 21
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Fig.2 Growth curve of train AFB4-4
IR S

3

2.3.2

AFB4-4

L™

80

12 24 36 48 60
/h

3 TRMELUT AFBI4 ABAENZETE

Fig.3 Ethanol yields of strain AFB4—4 in fermentation of xylose under

different oxygen conditions

2.3.3 RiEKEELAMH

1) AFB4-4
30~37 C
30 C
4.33 g/L 47% 40 C
50%
[13]
30~37 C

2

2) pH pH
AFB4-4 pH 5-8
4.20~4.36 g/L pH  6~7

AFB4-4
5~8 pH

3) 6%

(4.52 g/L) 49.1%
6%
4%~8%
4) 3
AszCzDz
35T pH6.5 6% 48 h
T3 ABEHMUMNERRIEER
Table 3 Results of Lo(4%) orthogonal test
A B c D I(g-L™)

1 1 1 1 1 2.95

2 1 2 2 2 451

3 1 3 3 3 3.34

4 2 1 2 3 4.20

5 2 2 3 1 2.89

6 2 3 1 2 4.28

7 3 1 3 2 3.79

8 3 2 1 3 4.08

9 3 3 2 1 3.04

K1 3600 3.647 3770 296

K2 3790 3.827 3917 4.193

K3 3637 3553 3.340 3.873

R 0190 0274 0577 1.233
2.4 AFB4-4 X AKHEFNEEINE A BRI BERY LI

20 g/L
4.95 g/L 53.8%
20 g/L 2.44 g/L
23.9%
10 g/L
10 g/L 441 g/L
45.5% 20 g/L
g/L 6.28 g/L

10



460

)

http://www.hnndxb.com

2011 8
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43.9%

TTC

6% pH7 48 h
20 g/L

4.95 g/L 53.8%

60 g/L
95.6%4

20 g/L 10 g/L

6.28 gL
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