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Butanol Yield from Sugarcane Molasses by Clostridium
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Abstract: U sing single-fador ex periments combined with orthogonal design qitimization the fer-
mentation conditions, which the clostridium aletobutylicum ferment sugercace molasses to pro-
ducte batand and verification test. The obtained optimal combination of nutrients is 0. 3%
(NHs) 2HPO4, 0. 1 %6 H2NCONH2, 0. 5% Na:HPO4, 0. 5% KH:PO4, 0. 025% L -cysteine
hydrochloride monohydrate, 0. 9% tryptone, and 0. 1% NaH2PO4. The results show that the
butanol yield in this optimized fermentation reaches 11 0536g/ L. which increased about
23. 58% compared to that obtained from the original strain. This method has the potential to
improve the multi-channel utilization of sugarcane molasses.
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1
1.1
(Clostridium acetobuty licum ),
1.2
: 1 %’ 1%9
Q 5%, L- - 0.05% 4%
(V/V), pH .

.CaCl> °2H20 0. 025%,
MgSO4+ ° TH20 0.05 %, K2HPO4+ 0.1%, KH2PO4 0.
1%, NaHCO31 %, NaCl0.2%.

: ( 11), CaCOs
Q 5%, pH 25ml.
1.3
1% ;
: NH4)2804,

H2NCONH:2.NH4+Cl.NHsCH2COO.NH4NO3s;
:KH2PO4+.K2HPO4.NaH2PO4.N a
HPO4+. (NH4)2HPO4;

: . + NaCl. NaHCOs.
MgSO4 ° 7H20. N . L-
1.4
.37°C . .
, 5 %
37°C .
H 12000r/ min
Smin, 1% 11 ,
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1.4.1 ¥ RFRET*
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C. acetobuty licum
ey, ( 1) ,

A 2011548 A % 18 A% 3 H

1
Table1 Proportion of nutrients
Adding proportion( %)
Types of nutrients 1 ) 3 4
Tryptone 0.6 0.9 1.2 1.5
Yeast extract 0. 05 0.1 0.15 0.2
(NH4)2504 0. 05 0.1 0.15 0.2
H>NCONH, 0.05 0.1 0.15 0.2
NH4CI 0.05 0.1 0.15 0.2
NH4CH,COO 0. 05 0.1 0.15 0.2
NH4NOs3 0. 05 0.1 0.15 0.2
K H,PO4 0.25 0.5 0.75 1
K> HPO4 0.05 0.1 0.15 0.2
NaH P04 0.25 0.5 0.75 1
Na, HPO4 0.25 0.5 0.75 1
(NH4),HPO4 0.25 0.5 0.75 1
NaCl 0.02 0.04 0. 06 0.08
NaH CO; 0. 02 0.04 0. 06 0.08
M gSO4 ° 7H,0 0.25 0.5 0.75 1
L_ -
I-Cysteine-HCl * H,0 0.025 0.05 0. 075 0.1
. L 0.0005 0.001 0.0015 0.002
O -aminoben zoi ¢ acid
Bioti 0.0005 0.001 0.0015 0.002
10t 1n
L 0.0005 0.001 0.0015 0.002
Thiamine
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Fig. 1 Effects of different hammer degrees on butanol
yield from sugarcane molasses by C. acetobuty licum
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s (NH4)2HPOs.

NaH2P0O4 .Na2HPO4 .KH2PO4.L-
+H2NCON H:
( (NH4+)2HPO4

32.67 %,
2 ° NaH: POs, 30. 43%; Na HPOs, 24. 46%;
’ KH2PO4, 18. 74%; L -
ODsw=1.4 0 0 0
) 12 75 %; H:NCONH2, 11.97%; ,11.80%).
b
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o 7.4 + 700 03 06 09 12 1s
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— 7.0
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6.4 Fig.4 Effects of tryptone on butanol yield from sugar-
6.2 cane molasses by C. acetobuty licum
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Different inoculated amount (%) Fig. 5 Effects of yeast extract on butanol yield from

sugarcane molasses by C. acetobuty licum
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Fig.3 Effects of different inoculation quantities on buta- 105
nol yield from sugarcane molasses by C. acetabutylicum ~10.0
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, Fig. 6 Effects of nitrogen sources on butanol yield from
KH:2PO4 sugarcane molasses by C. acetobuty licum
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Fig. 7 Effects of phosphorus sources on butanol yield

from sugarcane molasses by C. acetabuty licum
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Fig.8 Effects of vitamins on butanol yield from sugar
cane molasses by C. acetobutylicum
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Fig.9 Effects of sodium salt on butanol yield from sug-
arcane molasses by C. acetobuty licum
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Fig. 10

from sugarcane molasses by C. acetobuty licum

Effects of magnesium sulfate on butanol yield

2.2
, (NH4 2HPO4.NaH:
POs4.Na:HPO4+.KH2PO4.L- - .
H>NCONH:
2, 37 40

, : RF> R4 Rp
> Rc> Ré¢> Rz> Re, (N H4)2HPO4

» NaH2PO4 .

F3A1D3C3G2B3E1, (NH4)2HPO4

0.3%, H2NCONH: 0.1%.

Na2HP O 05% ,KH2PO4
0.5%, L- -
0. 025 %, 0.9% .NaH2PO4
Q1%.
5 .

Table 2 Levels and factors of orthogonal test on optimization

fermentation conditions

Factors
Levels A B C D E F G
1 0.1 0.3 0.1 0.1 0.1 0.1 0.01
2 0.2 0.6 0.3 0.3 0.3 0.2 0.025

3 0.3 0.9 0.5 0.5 0.5 0.3 0. 05

*A: H,NCONH, (g/ 100mD; B: Tryptone(g/ 100ml); C: KH,PO4(g/
100mD); D: NaH; PO4 (g/ 100mD; E: Nay HPO4 (g/ 100mD; F: (NH4),
HPO4(g/ 100mD; G: L-Cysteine-HCl * H>O(g/ 100mD.

2.3
18, .
: 11.0536¢/ L

23.58 %.
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Table 3 Results and analysis of orthogonal test on optimization of fermentation conditions

’

B G

Factors A
actors  (H,NCONH,

levels, test

C D E F

(KH2PO4) (NasHPOL (NaH,PO,) ((NHy)oHPO, Average yield

L, -
) (Typtone) ) (L-Cysteine-HC1 ® H,0) of butanol(g/ L)

number
1 1 1 1 1 1 1 1 9. 509
2 1 2 2 2 2 2 2 9. 98
3 1 3 3 3 3 3 3 10. 2725
4 2 1 1 2 2 3 3 9. 4825
5 2 2 2 3 3 1 1 9. 6875
6 2 3 3 1 1 2 2 9. 902
7 3 1 2 1 3 2 3 9.616
8 3 2 3 2 1 3 1 10. 161
9 3 3 1 3 2 1 2 9.783
10 1 1 3 3 2 2 1 10. 3015
11 1 2 1 1 3 3 2 10. 0685
12 1 3 2 2 1 1 3 9. 7435
13 2 1 2 3 1 3 2 9.9615
14 2 2 3 1 2 1 3 9.3343
15 2 3 1 2 3 2 1 9.614
16 3 1 3 2 3 1 2 10. 0275
17 3 2 1 3 1 2 3 10. 058
18 3 3 2 1 2 3 1 10. 1325
K 9.979 9.816 9.753 9. 760 9. 889 9. 681 9.901
K, 9. 664 9. 882 9. 854 9.835 9. 836 9.912 9.954
K3 9.963 9.908 10. 000 10. 011 9. 881 10. 013 9.751
R 0.315 0. 092 0. 247 0.251 0. 053 0.332 0. 203
4 Na:HPO+s=>KH:P0s>> L- - =
Table 4 Variance analysis of orthogonal test > NaH: POu, (NH4)2 HPO4
F 0. 3%, H2NCONH: 0.1%.Na2HPO,
Sources Sum of Degrees F val Sienifi
of variation squares of freedom value Slgniicance 0. 5% , KH2PO4 0. 5%, L.-
- 0
A 0.379 2 2.071 Highty 0.0257%
significant 0.9%.NaH:PO4 0.1%.
B 0. 027 2 0.148  Highty 11.0536¢/ L,
significant
° 23.58 %.
C 0. 186 2 1.016  Highty .
significant
b ~
D 0. 198 2 1.082  Highty
significant ’ ’
E 0.010 2 0.055  Highty ’
significant R .
F 0. 348 2 1. 902 Highty °
significant
b
G 0.133 2 0.727  Highty 11g/L,
significant
b
Error 1.28 14
b
( )
3
° b
b
[71
b o
(NH4)2 HPOs> H2 NCONH:»> (F # % 288 W Continue on page 288)
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