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The Application of Ultra High Hydrostatic Pressure in
the Screening of Succinic Acid Producing Strain
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(State Key Laboratory of Materials-Oriented Chemical Engineering, College of Life Science and Pharmacy,
Nanjing University of Technology, Nanjing 210009)

Abstract: Actinobacillus succinogenes A3 was mutagenized by ultra high hydrostatic pressure for improv-
ing the production ability of succinic acid. The effects of pressure, rate of pressure changes and growth pe-
riods on the lethality rate of the strain were investigated. The strain in stationary phase was mutagenized at
200 MPa with the pressure changes at the rate of 50 MPa/min. As a result, a mutation strain Actinobacillus
succinogenes B19 was obtained, and the concentration of succinic acid could reach 32.2 g/L, which was
17.9% higher than that of the original strain, and in the meanwhile the concentration of acetic acid was de-
creased by 11.5%. After six generation, the mutant also has good stability of descendiblity for succinic acid

production.

Keywords: High hydrostatic pressure, Actinobacillus succinogenes B19, Succinic acid, Mutation

1895 H.Royer

( 100 MPa ) 3]
(24, 5.6] 71220 MPa
[1,2]
EE&WMAB: ““863 77 (No. 2006AA02Z235); (No. 20606017); (No.
20336010)
*EINEE: Tel: 025-83587330; D<: jiangmin@njut.edu.cn © hER M T TIBE S 5480 http://journals. im. ac. cn

Yris B HA: 2007-05-29; 3%5 HH#A: 2008-01-21



562 g ER

2008, Vol.35, No.4

(8] 75 MPa ,
[9]

150 MPa ,
283% ,

A3 s

1 MEETH%

1.1 =
A3( )

1.2 #EHFE

(1) (g/L) 2.5,
17, NaCl 5, K,HPO,-3H,0 2.5, 20, pH 7.5

(2) (g/L)

0.02, 0.1
(3) (g/L) 10, 5,

NaHCO; 10, NaH,PO,-2H,0 9.6, K,HPO, -3H,0 15.5,
pH7.0
(4) (g/L) 50, 10,
1, KH,PO, 3, MgCl,-6H,0 0.3, CaCl, 0.3,
NaCl 1, MgCO; 30, pH7.0
1.3 WA ZE
1.3.1 EHFEFE: (
N,: Hy: CO,= 8:1:1) 37°C 12 h
37°C, 120 r/min

E)

8 h 37°C,
180 r/min 30h 5L 3L,
CO, 0.3 L/min, 37°C, 200 r/min,
NaOH pH 6.8
1.3.2 iFETAETIE: ;
7000 r/min 20 min
, , 300 pL

http://journals.im.ac.cn/wswxtbcn

1.3.4 RBEREFTAIE:
200 MPa,

1.3.5 REERPDAHEBRONET ZE: [10]

2 HRE5WR
21 BEEE M EREIEER
211 EAKNHEHOBEENHN:

B

100 MPa~400 MPa

1 , 100 MPa~300 MPa
300 MPa 100%
, 100 MPa |,
100%
o faE m SPHUE R
o Stationary phase m Exponential phase
100
. 804
g
£ 60
£
< 404
k=
3
204
0 L
0 100 200 300 400

Pressure (MPa)

1 EARPHAREEKEE KBTI R R0
Fig. 1 Effect of pressure on the lethality rate of the strain at
the different growth phase

212 TEREXNHIERBFID:

10 MPa/min 50 MPa/min R
1 ,3
100%,
10 MPa/min
100%,
50 MPa/min ,

> >

© HERFRHMEMHRITEATIKSHES http

//journals. im. ac. cn



563

, , 15.5%, 9.8%,
, B19,
32.2 ¢g/L, A3 17.9%,
64.4%, 11.5%,
F1 TEREMNERBIERBZIG ( 2
Table 1 Effect of pressure changes on the lethality
rate of the strain
Pressure Lethality rate (%) 30 A3
changes(MPa/min) Stationary phase Exponential phase 95 . B1°
10 100 100 2
2 204
50 73.6 100 =]
& 15
Moment 80 100 )
§ 10
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> 9 O - -
(1 Formic acid Lactic acid Acetic acid Succinic acid
2
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, Fig. 2 The comparison of organic acid production between
mutant B19 and original strain
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Table 2 Effect of different generations on succinic acid production by mutants (g/L)

Generation
Mutants
1 2 3 4 5 6
B10 29.6 29.4 28.9 28.7 28.6 28.1
B19 32.4 333 329 335 32.1 33.5
B32 31.8 31.0 30.5 29.9 29.3 28.8
B39 30.4 31.2 30.3 30.5 29.6 30.8
B47 31.2 30.8 30.6 30.5 29.4 28.9
B56 29.3 29.5 29.2 29.6 29.0 29.5
3 &R , 78.0%, 15.5%,
9.8%,
A3 B19, 322 g/L,
) A3 17.9%, 64.4%,
, 200 MPa , 50 MPa/min 11.5%, 6
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