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Research Progress in the Optimization of Microbial Culture Medium
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Abstract: The biosynthesis of primary metabolite and secondary metabolite from microbes are closely related to culture medium compositions
and culture conditions. In order to obtain the optimum techniques in a highly non-linear and unstructured complex system, experimental optimiza-
tion methodology play an key role. Some methodology such as single factor test, orthogonal design, uniform design,response surface optimization
design, genetic algorithms, and evolutionary algorithms were summarized in this paper.

Key words: microbe; optimization method; orthogonal experiments; response surface analysis (RSA); uniform design; genetic algorithms(GA);

culture medium optimization

) o ; ) 2 BS070623

’

hnhgzy2007B202.
:2009-10-27
(1981), , . .



91

o , 2~3
, , 5, 31 ,
( ) . , 31=961
) 31 o
’ 9 ’ ) : @
2 ) N N ) ’
. [6] . ®
v-GABA , 3.0 ,
, , 32°C .
96 h, 10.78 g/L, 7 R? , n
L,o(4%) , =5, 10,
, 3000 Ix . (32+2) C ,
3d, 1.63x10°cfu/mL . @ , ,
3.68x10° cfu/mL, 8l , , N . N
KD-N2 , -®
, (66.5+ ,  DPS SPSS Sigmaplot ,SAS .
2.04)U/mL, , el .
, , Bjerkandera adusta WZFF.W-Y11
o 01 s 9672 U/L o
’ 4
oy
3 ’ )
(Uniform Design) o Plackett—Burman
i (PB) Central composite design (CCD)
[14-15]
=, : ( ) ,
Y=B,+ D BXA D BXA X, BgXgX e ’ o B
i=1 i=1 i=1 ’ ©
:B{) \Bi, \Bij \ﬁy 5 € 5 t:Cln’ i=1,2,..n; 1>J H 5 CCD
X+ X s X3 o

4 ’ ’ B



92 2010 I ( 187 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2010 No.1(Tol.187)

b o [17] Py N B_
PB 65.80 mg/100 mL 108.18 mg/100 mL,
) 3 0
’ ’ 6
, 6033 U/mL,
448 . 1] ’ (genetic algorithms,GA)
, Holland , ( evolutionary
algorithms,EA) ,
, 450.30 mg/50 mL , ’ ’
24h 50 mg/L 93.78 %, ’ n
(o) Candida tropi- ’ ’
calis 104 , ’ ’
CCD RSM 3 ’ ’
) ) ’ 1 23] ,
851.13 U/L, 65.2 %, ’
> . GA
Freyer 24, Zuzek™! ,
o , , o ,GA
, (rotation re- , ) )
gression orthogonal combination), , GA ,
) , GA
2]
[20] [21]
Proteus mirabilis  L— , 2n
) L- [28]0
1.90 U/mL 5.32 U/mL, ,
) o (21 B_ ) o 9]

(ANN) (GA)



93

S [1]

|__‘_ | 2]
(3]

“« ”

27.36 %, ,

[30]

o GA

Ile , ANN

J,ANN  L-Tle

[31]

TV10

26.38 g/L,

8 (1]

[13]
[14]

[15]

[16]

[32]
(o}

Isar J,Agarwal L,Saran S,et al. A stastical approach to study the
interactive effects of process parameters on succinic acid produc-
tion from Bacteroides fragilis[J]. Anaerobe,2007,13 ; 50-56.
) > s BS070623

(D[]. ,2009,30(2):97-100.
Dan Y,Zhi-Nan X,Pei-Lin C.Medium optimization for enhanced
productionof cytosine-substituted Mildiomycin Analogue
(MIL-C) by Streptoverticillium rimofaciens ZJU 5119[J].
Zhejiang Univ.Sci B,2008,9(1) : 77-84.
Liu C,Ruan H,Shen H,et al.Optimization of the fermentation
medium for alpha-galactosidase production from Aspergillus
Foetidus ZU-G1 using response surface methodology[J].J.food
Sci,2007,72(4):120-125.
Saudagar P S,Singhal R S.Optimization of nutritional require-
ments and feeding strategies for clavulanic acid production by
Streptomyces clavuligerus[J].Bioresour technol,2007,98(10):
2010-2017.
N—
[ ,2009,30 (7): 124-127.

,2009,26(7): 67-69.
2009,25(4): 451-455.
,1994,5.24-28.

[I1. ,2009,17 (1):12-16.
Liu D,Wang P,Li F.Application of uniform design in lisoleucine
fermentation[J].China J Biotechnol,1991,7(3):207-212.
Wang F Q,Gao C J,Yang C Y.Optimization of an ethanol pro-
duction medium in very hign gravity fermentation[J]. Biotec-
hnol Lett,2007,29(2):233-236.
[31.

,2007,34(4):625-628.
P450BM23 [31. ,2006,57 (5):1187-1192.
Wu Q L,Chen T,Gan Y.Optimization of Riboflavin production
by recombinant Bacillus subtilis RH44 using stastical design[J].
Appl Microbiol Biotechnol,2007,76(4) : 783-794.

> s

0. ,2009,30(5):44-48.



94 2010 I ( 187 )-LIQUOR-MAKING SCIENCE & TECHNOLOGY 2010 No.1(Tol.187)

[17] s , , . Biotechnol technol,1996,10:991-996.
[J1. ,2008,24(6) : 562-567. [26] Nagata Y ,Chu K H.Optimization of a fermentation medium
[18] s s , . HG-P-01 using neural networks and genetic algorithms[J]. Biochnol Lett,
[J1. ,2009,36 (5): 2003,25(21):1837-1842.
672-6717. [27] Franco-Lara E, Link H,Weuster-Botz D. Evaluation of artificial
[19] , s . 104 neural networks for modeling and optimization of medium
[J1. ,2009, 25(6) composition with a genetic algorithm[J].Process Biochemistry,
863-868. 2006,41:2200-2206.
[20] , s ;. [28] Desai K M,Akolkar S K,Badhe Y P, et al.Optimization of
[. ,2006, 27(6) : fermentation media for exopolysaccharide production from
19-22. Lactobacillue plantarum using artificial intelligence-based tech-
[21] s s . L- niques[J].Process Biochemistry,2006,41 . 1842-1848.
[J. ,2009,30(7):181-184. [29] R .
[22] s , . B- [ ,2009,28(3):424-428.
[. ,2007,4:32-36. [30] s , , .L-
(23] , , , o [J]. (
[1. ,2008, 14(5): ),2003,23(1):46-50.
705-709. [31] s , L-
[24] Freyer S, Weuster B.D, Wandrey C.Medium optimization using [J7]. ,2003,25 (1):52-54.
genetic algorithms [J].Biochem eng, 1992,(8):16-25. [32] s s .
[25] Zuzek M, Friedrich J, Cestnik B, et al.Optimization of fermenta- [J]. ,2006,31(3):172-175.

tion medium by a modified method of genetic algorithms[J].J

299,299,939,299,299.939,939,999.299.939.939,999.299.939.930,239, 299939930239, 999,239,930, 939,999, 239.930, 939,999, 239.939. 939,999, 239.939. 939,939,939, 299,999,939, 230,939,939, 939,239,239,999, 939

89
[17] , . —_ [I1. ,2008,24(4) :617-621.
[31. ,2005,15(2):90-92. [25] , . 1.
[18] Lingiu Cao ,Fred van Rantwijk. Cross — linked enzyme aggre- ,2006,(3) :90-91
gates :A simple and effective method for the immobilization of [26] s .
Penicillin acylase [J]. Org.Lett. ,2000 ,2 (10):1361-1364. [J1. ,2008,59(1) :167-172.
[19] s . [J7. [27] s .
,2003,19(3):332-336. [J1. ,2008,(3) :54-57.
[20] s R , , . [28] Lin S S ,Miyawaki O ,Nakamura K. Continuous production of
[J1. , L - alanine with NADH regeneration by a nanofiltration mem-
2007,28(5):318-321. brane reactor[J] .Biosci Biotech Bioch ,1997 ,61.:2029-2033.
[21] s s . P1 [29] Spohn U, Preuschoff F ,Blankenstein G, et al . Chemilumino-
[J. ,2008,42(8):1035-1039. metric enzyme sensors for flow - injection analysis[J] . Anal
[22] R . Chim Acta 1995 ,303:109-120.
[J1. ,2003,23(1):22-28. [30] Conrath N, Grundig B ,Huwel St , et al . A novel enzyme
[23] s s , . sensor for the determination of inorganic phosphate [J] .Anal
[ ,2005,21(5) :789-793. Chim Acta ,1995 ,309.:47-52.
[24] ) ,

; i
4 )
i )
1 ¢



