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A Novel Technology on Production of Ethanol by High Gravity Fermentation
and Feedstuff by Lacti-transformation
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Abstract In this paper the high-gravity-fermentation {from corn by Simultaneous Saccharification and
Fermentation SSF using TH-AADY was conducted and the time course of the parameters such as
ethanol concentration total sugar reduce sugar acid concentration and CO, during simultaneous
saccharification and fermentation were studied. The lactic acid fermentation by strain of
L. acidophilns using the vinasse materials as substrate were also investigated. The results showed the
followings after 60 h of HGF ethanol concentration in the corn broth reached to 12.8% the residual
total sugar and reduce sugar were of 3.46% and 0.19% respectively and the utilization ratio of the
starch was above 89. 88% . The vinasse materials were inoculated with L. acidophilus and then
fermented for 15 d at 33 C. The final fermented vinasse materials contained 53 % of water 18.62%
of crude protein 3.32% of crude fat 3.95% of crude fiber a total of 18.3% amino acid with 17
different species number of organisms per g mixed vinasse material of 4.2 X 107 and Lactic acid
concentration of 1.93% .
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7 500 t
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20% 2 000
800 t
80 % 8 000

3%

1.1
1.1.1 TH-AADY

L. acidophilus

10

7 000

2% ~

1.1.2 a- 20 000 U mL
100 000 U mL

1.1.3
1 g dL 1
1 0.5 0.2 1.5
KH,PO, 0.6 MgSO; 7TH,O 0.1 FeSO; 7H,0
0.003 MnSO; 4H,O 0.0015 -80 0.1 pH
5.5 0.1 MPa 15 min.
2 g dL 1
0.5 MgSO; 7TH,O 0.5 KH,PO, 0.1 NaCl
0.5 100 mL pH 5.5 0.1 MPa 15
min.
1.1.4
1 30
60.85% 12%

1.2.2

1.2.3
250 mL 100 mL 37 C
48~72 h

1.2.4
5%
200 mL
30 C 25d

1.3
1.3.1
1 100 mL
500 mL 100 mL
100 mL

2
6 mol L HCI o DNS



8 DNS 8 89.35%. 100 U g
3 . 100 U ¢
1.3.2
1
600 nm OD 2 SSF
Tab.2 Effect of SSF on the amount of Glucoamylase
2 Foss 50 g CO, g
Fecator 2006Digestor  2300Kjeltec
H825-50 U 12h 24h 36h 48h 60h %
. 100 11.8 13.6 15.6 19.3 21.4 12.8
3 pH pHS-3TC : 150  12.8 15.1 17.1 19.6 21.1  12.8
: 10 180 12.4 14.8 17.0 19.7 21.5 12.8
200 13.2 15.9 17.9 19.9 21.4 12.5
2
2.3 SSF
2.1 1
CcO, 21.18% 60 h
L. 3.42% 0.20%. 24 h
1
Tab.1 Fermentation effect of different technology
50 g CO, g 2
&
12h 24h 36h 48h 60h % @
1 51 10.0 13.8 15.5 16.2 12.3 gﬁ
2 4.7 9.4 13.0 159 16.8 12.8 g . J .
® o 10 20 30 40 50 60
1 1 SSFi fal/h
60h CO, 16.2 g
12.3% 2 1 SSF
CO, 16.8 g Fig.1 Change curve of RS and TS in SSF
12.8%. 2.4 SSF
0, 2
2.2 SSF 60 h
SSF 2.5
2.
2 100~180 U g 3.42% 0.19%
60 h
12. 8% BOD 28 000~35 000 mg L. COD
89 889 35 000~ 50 000 mg L.
SSF . DDGS
200 U g 60 h

12.5%
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Tab.3 Chemical composition of mixed vinasse material and

matching feed for chicken DM%

% % % o Mk ke

11 16.50  2.60 3.90 2.80

53 18.46  3.10 4.10 2.92

2.6

2.05%
0.19%.

Tab.4 RS TS Acidity and lactic acid concentation of the

mixed vinasse materials before and after fermenting

% % %
0.19 3.46 0.72 0.17
2.06 27.68 0.46 0.23
0.42 23.15 1.15 1.93
2 28 -1.8;;;
2 27 1.5 &
]
gzs {12 &
B 2 fos B
o 24 ‘0.6%
4
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Fig.4 Change of lactic acid concentation and TS in the
mixed vinasse material during fermentation
4 4 15
d 27.68% 23.15%
0.23% 1.93% 15 d
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Tab.5 Change of fermentation index in the mixed vinasse

material during fermentation

d pH pH
%
1 1.6x10° 6.0 0.23 3.5x10° 6.0 0.23
2 1.8x10* 5.8 0.31 2.2x107 5.5 0.45
3 2.0x10° 4.9 0.61 5.1x10° 4.6 1.12
5 2.7x10° 4.6 0.76 5.5x10° 4.5 1.66
7 4.3x10° 4.3 0.82 4.6x107 4.1 1.85
10 5.5%10° 4.2 0.82 4.1x10" 4.0 1.93
15 6.1x10° 4.2 0.82 4.2x107 4.0 1.93
5
15d 4.2x107 g pH
4.0
12 13.
7

2.9

6 7.
6
Tab.6 Change of chemical composition in the mixed vinasse

material before and after fermenting

% % % % % %

18.46 3.10 4.10 3.52 0.66 0.25
18.62 3.32 3.95 3.46 0.68 0.23

6

7 17

40.8%
13% 18.30%.
14
48.2% 71.4% 25%. 6 7

15

Tab.7 Analysis and value changes of Amino acid before and after fermenting

% % + - % % + -

1.50 2.17 +44.7 0.08 0.14 +75
2.53 3.75 +48.2 0.64 0.76 +18.9
0.63 1.00 +58.7 0.21 0.36 +71.4
0.35 0.41 +17.1 0.68 0.90 +32.3
0.53 0.83 +56.6 0.58 0.63 +8.6
0.53 0.71 +33.9 1.29 1.89 +46.5
0.73 1.26 +72.6 0.60 0.75 +25
0.78 0.82 +5.1 0.92 1.37 +48.9
0.43 0.55 +27.9




g 1.93%.
1 30~ 40
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0.19%
48.2%
5 - 71.4%  25%
5
3
154
pH 4.0 4.2 %107

1 . M . 1998.
2 .21 J . 1998 17 50 —51 63.
3 M . 2002.
4 P . 96117189 1996 — 08 —02.
5 ] 1999 18 6 130—133.
6 D . 2000.
7 D. 2002.
8 M . 1987.
9 M . 1988.

10 Husek P. Improved procedure of the derivatization and gas chromatographic determination of hydroxycarboxylic acids treated
with chlorofomates ] .J Chromatogr A 1993 630 2 429 —437.

11 . M . 1990.

12 . M . 1999.

13 Ashbell G Weinberg ZG Hen Y et al. The effects of temperature on the aerobic stability of wheat and corn silages J .
Journal of Industrial Microbiology & Biotechnology 2002 28 5 261 —263.

14 . M 2002.222 —236.

15 Diriehuis F Elferink S] W H Oude Van Wikselaar P G. Fermentation characteristics and aerobic stability of grass silage inocu-
lated with Lactobacillus buchneri with or without homofermentative lactic acid bacteria J . Grass & Forage Science 2001 56

4 330-—343.



