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Application of Electro-Energizing Method to Lactic Acid Fermentation
by Haddock Hydrolysate

LU Hong-mei
Chemical and Biological Engineering College Guizhou University of Technology Guizhou 550003 China

Abstract An electro-energizing fermentation E-E F  method was used in lactic acid fermentation
haddock with hydrolysate and by Lactobacillus plantarum . The influence of neutral red NR and
the voltage applied to MRS broth and haddock hydrolysate were apparently different. With the
optimum NR concentration of 100 pmol L and applied voltage of 1.0 V  the lactic acid production
with haddock hydrolysate as % of control increased 11.7% and the final pH value was 4.060 after
48 hours fermentation.
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4 73
15% ° . NR 5mol L NaOH pH 7.6~7.8
neutral red 10 000 r min 20 min
NAD NR -20TC
4 1.2.2 1 mL
1 1.0gdL  CuSO,
> Lactobacillus 6 mL
plantarum 5 min 20 C
1 0.05mL - 1.0
reducing power NR g dL 0.08 mol L NaOH
570 nm 1 em
NAD NADH,
NADH, 4 1.04—~10.4 pg mL Sigma
6
MRS 1.3
1.
1
1.1
Lactobacillus plantarum
Stabisil Medipharm 150~170 mL
USA .
MRS 3
10.0 g 10.0 g 5.0 g
20.0 g 801.0¢g 2.0¢g
5.0g 0.1g 0.05¢ .
2.0g 1.5¢g dL
0.75 g dL
4 Liog
C 1~2 . b 3
32C 24h MRS & =
] . - RBYHE
32°C 12~24 h. : Z
I N oK T s
dL :v:w'v:v:u' 3 mh______._.-—-—-' BB
MiEE EFTHRB OMERE
3.0 g dL 1
5% . Fig.1 Schematic figure of the electrochemical bioreactor
3- -7- 2- system
1.0g dL
100 mmol L 2
100 mmol L NaCl pH 6.0 2.1 MRS
MRS
1.2 pH
1.2.1 5.0 mL 1. MRS 24 h

0.3mL25¢g dL.  ZnSO,

1 10 50



74 22
100 pmol L 0.5 1.0 pmol L 10 pmol L. 50 pmol L
2.0 V. pH . 2 0.5V
% 24 h 48 h
1 . 1.0V 10
E-EF N-E-E F pmol L 48 h
MRS 24 h 1.5V
10 pmol L 0.5 pH
\% 24 h 1.5V 50
13.9% pH 3.588. pmol L 0.5V N-E-EF
0.5V 1.0V pH
10 pmol L 0.5V 1.0V
50 100 pmol L 50 pH
pmol L 100 pmol L MRS
NR 100
. MRS pmol L 1.0V MRS 10 pmol L
3 0.5V 0.5V pH
1.0 V. 2.0V
pH 16% ~18%
2.2 E-EF N-E-E
F
pH 2.
2 24h 48 h
10 50 100 pmol L 0.5 1.0 1.5 V.
24 h
100 pmol L 0.5V pH
4.248% 11.5%. 48 h
100 pmol L. 1.0V T,
pH 4.060% 11.7%
MRS
100 pmol L 10 pmol L 50
1 MRS pH
Tab.1 Effect of different NR concentration and applied voltage on lactic acid production as % of control and pH value in MRS
broth
v pH y 10 pmol L 50 pmol L 100 pmol L
’ E-EF 1 N-E-EF 2 E-EF N-E-E F EEF N-E-EF
pH 3.588 3.709 3.637 3.680 3.649 3.399
- % 13.9 5.5 4.2 2.3 3.8 1.6
pH 3.670 3.708 3.701 3.722 3.630 3.689
0 % 10.9 3.6 2.5 0.5 1.4 1.0
pH 3.740 3.690 3.755 3.706 3.698 3.633
20 % —10.0 3.3 -5.3 2.4 ~7.0 1.4
E-EF N-E-E F Non-electro-energizing fermentation



2 pH
Tab.2 Effect of different NR concentration and applied voltage on lactic acid production as % of control and pH value in had-

dock hydrolysate

v M . 10 pmol L 50 pmol L 100 pmol L
EEF1 NEEF2 EEF N-EEF EEF N-E-EF
24 4.254 4.330 4.272 4.295 4.248 4.296
P 48 4.130 4.186 4.138 4.154 4.136 4.181
03 24 7.1 3.6 4.8 1.1 11.5 4.1
% 48 4.2 1.5 1.8 2.2 10.6 5.5
24 4.304 4.335 4.304 4.315 4.260 4.351
P 48 4.143 4.187 4.133 4.169 4.060 4.198
0 24 8.8 3.9 2.2 1.7 5.3 3.3
% 48 3.4 1.4 7.0 4.5 11.7 2.1
24 4.325 4.315 4.345 4.298 4.328 4.287
P 48 4.200 4.157 4.264 4.201 4.197 4.157
a 24 ~0.8 1.3 ~7.3 5.1 ~6.7 4.5
% 48 -2.1 6.2 -6.0 4.5 4.0 1.4
MRS 24 h pH
3 3.588
48 h pH 4.06.
MRS E-EF N-E-E F
pH
pH
100 pmol L 1.0 V MRS
10 pmol L 0.5V
1.5V
MRS 2.0V
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