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250ml Zymobacter palmae
20.0g/1.40.0g/L.60.0g/L-80.0g/L
o 20. 0g/L 0. 5g/L. MgSO, * 7H,0 0. 1g/L
KH,PO, 2.0g/L. K,HPO, 7.0g/L ( NH,),SO, 1.0g/L pH  6.0; : 150r/min
28°C 150ml, 0.429¢g /g
. Zymobacter palmae
:TQ920.6 tA : 1005-9164( 2012) 02-0165-04

Abstract: Mannitol was considered to be the main component in brown algae and used as research ob—
jects to investigate the condition optimization of ethanol fermentation with Zymobact palmae strain. The
results showed that the optimal medium in which mannitol was inverted to ethanol at high efficiency by
Z. palmae in 250ml flask was 20. 0g/L mannitol 0.5g/L yeast extract 0.1g/L MgSO, * 7H,0 2.

0g/L KH,PO, 7.0¢/L K,HPO, 1.0g/L(NH,),S0, pH value at 6.0. The best fermentation condi—
tion to produce ethanol was the rotation speed of 150r/min temperature at 28 “C and fermentation liq—
uor of 150ml in which the highest yield reached to 0.429g ethanol/g mannitol.

Key words: Zymobacter palmae mannitol fermentation ethanol

120120322
(19859 X ’ X X
* (2010GXNSFD013029) °
(10Y)25WLO1 12YJ25WL12)
( 2010 412 ) 2011 .
(2011106020710M52) o

* x

* hshushi@ gxas. ¢n; hshushi@ yahoo. com. cn.

550
2012 5 19 2 165



( 40% ~80% )

~ ~ ~

90% N

10% ~20%

°7 . 1993
Okamoto
Zymobacter palmae gen. nov. sp. nov *

N

o Z. palmae
0. 38g( g sub-
strate) ~' 7 ;
0. 61g( g substrate) ™' 0.
51g( g substrate) ™' o Z. palmae
Z. palmae 0,
Z. palmae
Z. palmae
1
1.1
Z. palmae ( ATCC51623
) 1956MY
-80C 15% o
1956MY 10. Og/L

20.0g/L NaCl 5. 0g/L KH,PO, 2. 0g/L pH 6.0
121°C
166

15min.

1.2

1.2.1
20. 0g/L..40. 0g/1..60. Og/
L.80.0g/L 0.5g/L MgSO, * 7H,0
0. 1g/L. KH,PO, 2. Og/L K,HPO, 7. 0Og/L
(NH,) ,S0, 1.0g/L
pH 6.0 121C 15min. :
Z. palmae 20ml 1956MY 50ml
28°C 150r/min
24h 2ml 150ml
250ml 28°C
150r/min 72h.
1.2.2
Ly(3?) o
20. 0g/L 0.5¢g/L
MgSO, » 7H,0 0. 1g/L. KH,PO, 2. Og/L K,HPO,7.
O0g/L ( NH,) ,SO, 1. 0g/L pH 6.0 121C
15min. 2%
250ml Lo(3°)
( 1) 72h.
1 L,(3%)
Table 1 Factors and levels of L,(3*) orthogonal design

Factors

Levels  Temperature Rotation speed Fermentation
(C) (t/min) liquor volume( ml)
24 120 50
2 28 150 100
3 32 180 150
1.3
12h
600nm OD
120001/ min 10min 4°C
11 o
; Opg/mly
Spg/mls 10pg/mly 15ug/ml 20pg/mls 25 pg/ml
30pg/ml 7 Iml 7
0. 015mol /L.
1ml 10min 0.
1% L- 2ml Nash 4ml
53°C 15min
413nm

o
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1ml

3
. . 20g/L 0.
2 5g/1. MgSO, 7H,0 0. 1g/L KH,PO,2. 0g/L
10% (V/V) K,HPO, 7.0g/L ( NH,),S0, 1.0g/L pH 6.0
o 6890N
52#7ZB-WAX PLUS™, ; o
100°C 300°C 280°C; 2.2
25.00ml/min 30ml/min 450ml/ 3
min 34. Oml/min; 10 2plo o 1 2 6
3 o 0;
4  60h
2
12h ; 9 48h
2.1 12h ; 5 24 ~
24 ~72h 48h 48 ~72h
; 7 24 ~48h
. 20.0g/L.40.0g/L.60.0 g/ 60h
[..80.0 g/L ; 3 8 24 ~72h
1.220% (V/V) . 1.840% (V/V) .2.785% . 9 24
(V/V) .2.835% (V/V) ~ 72h 5
0.4295.0. 3182.0. 233g.0. 105( 1.220% (V/V 72h) 1 9
2) 0.150% (V/V
36h) 0.150% (V/V 48h) .
. ( 4) .
20g/L N
0.429¢ /g o (R = 0.550) (R=0
540) (R =0.333) .
2
Table 2 Yields of ethanol of fermentation tests in different mannitol concentrations
Yields of ethanol( % V/V)
Mannitol concentration
(g/L) 24h 36h 48h 60h 72h
20 0.695+0.003 1.135+0.015 1.190+0. 025 1.200+0.010 1.220+0. 060
40 0.700+0.070 1.180+0.110 1.665+0.025 1.840+0. 160 1.815+0.215
60 0.745+0.035 1.220+0. 100 2.340+0. 130 2.340+0. 130 2.785+0. 145
80 0.775+0. 005 1.270+0. 004 1.095+0. 005 2.545+0.075 2.835+0.055
3 Z. palmae
Table 3 Yields of ethanol by Z. palmae in the orthogonal test
Yields of ethanol( % V/V)
Test No. 24h 36h 48h 60h 72h
1 0.140+0. 050 0.150+0. 008 0 0 0
2 0.180+0.015 0.200+0.050 0 0 0
3 0.110+0. 005 0.130+0.010 0.240+0.043 0.330+0.075 0.480+0. 025
4 0.120+0.050 0.490+0.030 0.950+0. 005 1.060+0. 030 0.920+0.080
5 0.695+0.003 1.135+0.015 1.190+0. 025 1.200+0.010 1.220+0. 060
6 0.070+0.010 0.090+0. 050 0.140+0.033 0.170+0.015 0
7 0.465+0.013 0.470+0. 005 0.485+0.034 0.511+0.075 0.620+0. 055
8 0.315+0.075 0.410+0.015 0.660+0.013 0.810+0. 065 1.000+0.015
9 0.100+0.050 0.120+0.015 0.150+0.050 0.060+0. 050 0.050+0. 005
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150r/min 5 8
5
1.220% (V/V 72h)
o 180r/min 6
9 9
0.150% (V/V 48h) o
Z. palmae ’
180r/min
24°C 1 2
1 0.150% (V/V
36h) o 28C
5 o Z. palmae
28 ~32C
o Z. palmae
150r/min 28°C 150ml
Z. palmae

4
Table 4 Range analysis of the best yields of ethanol in dif-
ferent groups of the orthogonal test

Factors
The best
Test Temper—  Rotation Fermentation ~ Yields of
No. ature speed liquor volume ethanol
(C)  (r/min)  (m) (% v/m)
1 ()24 (1)120 (1)50 0.1500. 008
2 ()24 (2)150 (2) 100 0.200+0. 050
3 ()24 (3)180 (3) 150 0.480+0. 025
4 (2)28  (1)120 (2) 100 1.060+0. 030
5 (2)28  (2)150 (3) 150 1.2200. 060
6 (2)28  (3)180 (1) 50 0.170+0.015
7 (3)32 (1)120 (3) 150 0.620£0. 055
8 (3)32 (2)150 (1)50 1.0000.015
9 (3)32 (3)180 (2) 100 0.1500. 050
T 0.831 1.830 1.320
T, 2.451 2.421 1.380
T, 1.740 0.771 2.319
K, 0.277 0.610 0.440
K, 0.817 0.807 0.460
K, 0.580 0.257 0.773
R 0.540 0.550 0.333
2.3
Y = 0.0028 +
168

0.1023X R =0.99889 5~
30pg/mls

5 Z. palmae
0D
1 o 0 ~24h
; 24 ~48h
3.660¢g/L 6.267g/L
: 24h
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Fig.1 Mannitol to produce ethanol production and cell OD
value change analysis
o s ODgyy @
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Z. palmae  250ml
20.0g/L 0.5g/

L MgSO, * 7H,0 0. 1g/L KH,PO, 2. 0g/L K,HPO,

7.0g/L (NH,),SO, 1.0g/L pH 6.0,
Z. palmae  250ml
Z. palmae
1501/ min 28°C 150ml.
0.429¢ /
8 84% .
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