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Fig 5 Surface for the effects of tributyr in
vs urea on lipase production
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Fig 7 Surface for the effects of tributyrin

vs pH on lipase production
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Fig 8 Surface for the effects of urea
vs KH,PO, on lipase production

B. subtilis He !

B. subtilis BCL 1002

BCL 1009 Q 015 U /ml

B. subtilis Q 314 U/ml

, a 012 U/ml*™
B. subtilis BCL1033

BCOL1033 0 75U /mI™

Ma

sadJ™
0 4U/ml,

U /ml,

>

(X avanag?
e

VA

9 pH
Fig 9 Surface for the effects of urea

vs pH on lipase production

10 KH,FO, pH
Fig 10 Surface for the effects of KH, PO,

vs pH on lipase production
[1,11]

) 0. 483
0. 072U /ml 67 |,
B. subtilis

B. subtilis

[ 1] Shama R, Chisti Y, Banerjee U C Production, purification,

propertiesof induced lipases Biotechnol Adv. 2001, 19: 627-



2010, 30(8)

105

[2

[3

[4

[5

[6

]

]

]

fa—

662

, 2002, 29(5): 28-3L
NiuD Y, ZhangY Z Food and Fementation Industries 2002,
29(5): 28-3L
Lewuise E, Schanck K, Colsn C Purification and prelminary
characterization of the extracellular lipase of Bacillus subtilis 168,
an extranely basic pH-lerant enzzme Eur J Biochemn, 1993,
216: 155-160
NthangeniM B, PatteronH G, TonderA, etal Over-expression
and properties of a purified recombinant Bacillus lichenifomis
lipase a comparative report on Bacillus lipases EnzymeM icrob
Technol, 2001, 28: 705-712
BradfordM M. A rgpid and snsitive method for the quantitation
of microgran quantities of protein utilizing the principle of
protein-dye binding Anal Biochem 1976, 72: 248-254.
TangL, XialL. Purification and partial characterization of a lipase

from Bacillus coagulans Z)U318 Appl Biochen Biotech, 2005,

125: 139-146

[ 7] HeX S, Bruckner R, Doi R H. The protease genes of Bacillus
subtilis ResM icrobiol, 1991, 142, 797-803

[ 81 MalJd, Zhang Z, WangB. Overexpression and characterization of a
lipase from Bacillus subtilis Protein Expr Purif, 2006, 45: 22-
29

[ 9] Steirfmetz M, Kunst F, Dedonder R Mgpping of mutations
affecting synthesis of exocellular enzymes in B acillus subtilis Mol
Gen Genet, 1976, 148: 281-285

[10] Lewuise E, Schanck K, Coloon C Purification and prelminary
characterization of the extracellular lipase of B acillus subtilis 168,
an extranely basic pH-wlerant enzme Eur J Biochem, 1993,
216, 155-160.

[11] Eggert T, Poudemyen G, DijkstraB W. L ipolytic enzymesL ipA
and LipB fran Bacillus subtilis differ in regulation of gene
expresson, biochemical properties and three-dimensional
structure  FEBSLett, 2001, 502: 89-92

O ptim ization of L ipase Production Conditions by B acillus
subtilis Usng SurfaceM ethodology

SONG Ping QI Xiao-ling HU Yi XIENing-chang
(College of Biotechnology and Phamaceutical Engineering, Nanjing University of Technology, Nanjing 210009, China)

Absract The fementation conditionsof lipase production by B acillus subtilis CICC 20034 were optimized

Initially, the most suitable intruder tributyrin, nitrogen urce urea, carbon glucose, and M gD, were slected

according o single factorial experiments repectively Based on the reault, screening methodology Plackett-

Buman design was used © evaluate the effects of welve factors related o lipase production and four statistically

significant factors tributyrin, urea, KH, FO, and pH were slected The path of stegpest asent was usd

goproach the optimal region of lipase production subsequently Then, the optimal combined concentration for

maximum enzyme activity were further optmized by regponse surface methodology and detemined as follovs
tributyrin 2 62%, urea8 57g/L, KH,RO,2 59g/L and pH 9 47. The optimization of culture conditions of B.
subtilis CICC 20034 led to a 6 7-fold increase in lipase production relative © initial reult O 072 /ml, which
indicate that single factor in combination with regponse surface methodology, is an effective method for

optmization of lipase production conditions by B. subtilis CICC 20034

Key words Lipase Bacillus subtilis PlackettBuman design Regonse surface methodology

Optimization



