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Strain Screening and Fermentation Optimization for the Production of Lipase

WANG Shali', ZHU Shengjie', XIA Haifeng'?
(1. School of Biotechnology, Jiangnan University , Wuxi 214122, China ;2. National Engineering Laboratory for
Cereal Fermentation Technology, Jiangnan University , Wuxi 214122, China )

Abstract: A gram-negative short rhabdoid bacillus G1 with the high enzymatic activity to produce
lipase was first obtained by the enrichment using olive oil as the sole carbon, Victoria blue B plate
screening and shaking culture re-screening. Homology search by 16S rDNA showed that the strain
belonged to Burkholderia. The enzymatic activity of the resulting mutant G1-7-4 through the
composite mutation of UV and ARTP was increased by 51.87% . Base on the response surface
methodology, the optimal fermentation conditions were determined as 33.09 mL/L of corn oil,31.90
g/L of yeast extract and initial pH 6.67. With these parameters,the lipase activity reached 80.62
U/mL,which was 24.81 times compared to that in the initial condition. The resulting lipase had the
optimal pH 8.0, the active temperature range of 30-80 C and the optimal temperature of 50 C.
Keywords: lipase,screening, Burkholderia, mutagenesis, response surface methodology
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Table 2 Plackett-Burman design and results

fiti 1% /(U/mL)
1 -1 -1 -1 1 -1 1 1 -1 1 1 1 28.41
2 1 -1 -1 -1 1 -1 1 1 -1 1 1 25.62
3 1 1 -1 1 1 1 -1 -1 -1 1 -1 28.31
4 -1 1 -1 1 1 -1 1 1 1 -1 -1 33.90
5 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 24.99
6 1 1 -1 -1 -1 1 -1 1 1 -1 1 28.63
7 1 -1 1 1 -1 1 1 1 -1 -1 -1 32.89
8 1 1 1 -1 -1 -1 1 -1 1 1 -1 39.57
9 -1 -1 1 -1 1 1 -1 1 1 1 -1 30.92
10 -1 1 1 -1 1 1 1 -1 -1 -1 1 38.55
11 -1 1 1 1 -1 -1 -1 1 -1 1 1 36.51
12 1 -1 1 1 1 -1 -1 -1 1 -1 1 32.85
#3 PBREITERSW x5 HOEEREETEERAKE
Table 3 Results of the Plackett-Burman design Table 5 Levels of center composite design
=N /qu
WA 248937 18376 0018 " 62| -1 [ o | 1 [Len2
X, 2441 1.441 0316 —0.451 5 A(F KM E mI/) 2659 30 35 40 4341
X, 74038 43721 0.007 2484 2 BBt 5 s R g/1) 2225 247 283 319 3435
CIE pH) 591 625 675 725 1759
X; 143.078 84.491 0.003 3.453 1
6 CCDEMERERELR
X, 1.762 1.040 0.383 0.383 6 . . .
Table 6 Center composite design matrix and results
X 0.061 0.036 0.861 -0.071 8 W /
A(EXRM) | BO¥EEE) | C(#146 pH) |
X 2.725 1.609 0.294 -0.476 4 (U/mL)
X; 23360  13.795 0.034 1.395 3 ! 0 0 0 6961
2 1 -1 64.49
Xg 1.473 0.870 0.420 -0.350 7 3 0 0 1.682 64.17
x4 REREIKEITSHER 4 -1 1 1 68.62
Table 4 Steepest ascent design and result 3 0 0 0 70.14
6 -1 -1 1 65.96
FORMAAF | BEREE R | Jitg 1% / 7 -1 =1 =l 66.68
75 " i I pH | | :
T iy | kg |0 PR (Ul n 0 0 S Do
9 0 -1.682 0 68.25
i 20 17.5 5.25 30.4
10 1 -1 -1 46.74
A 5 3.6 0.5 11 0 1.682 0 72.44
12 0 0 0 69.50
JREA+1A 25 21.1 5.75 34.2 o
13 0 0 0 67.62
JREA2A 30 24.7 6.25 53.9 14 0 0 0 75.22
JREA3A 35 28.3 6.75 61.7 = L 0 0 2387
16 1 1 1 66.69
J i +4 A 40 319 7.25 46.5 17 1 -1 1 65.49
JEE 545 A 45 355 775 475 & Y Y v G
19 -1.682 0 0 66.37

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.6 2016



EIH . RSB A T A AR 6Y 05 A R L R B AR AL

Hi 2 7 B0 N T 5 22 o0 M AT, RS FAE R
10.75, P {f<0.001 , R M AR ELAT oy B2 5k K
I F{E 1.38, P {E% 0.365, KT 0.05, £ H %
AR G IS R BT R

Y=71.59-3.64A+2.41B+2.30C+1.51A B+
2.994 C-2.26BC-3.44A+0.18B°-3.42C* (2)
Hor A B AL C 43 AR SR K I AR B S0 H5  1E BR Y
B EZAIWILG pH,
x7 WEEHEDN
Table 7 ANOVA for Response Surface

e Lore e Lo e | en ]
9

i) 780.83 86.76 10.75 <0.001

A 181.39 1 181.39 22.47 0.001

B 79.14 1 79.14 9.80 0.011

@ 72.06 1 72.06 8.92 0.014
AB 18.27 1 18.27 2.26 0.163
AC 71.70 1 71.70 8.88 0.014
BC 41.00 1 41.00 5.08 0.048
A? 170.42 1 170.42 21.11 0.001
B 0.45 1 0.45 0.06 0.819
c* 168.15 1 168.15 20.83 0.001

J AU 46.88 5 8.07 1.38 0.365

XoF 1] 05 7 P 4 A7 i 10 T8 43 AT A 3] KT | R
BRI G pH T PR 2% 1) X i s Tl 1 0% A = 4 iy T
EIF A m gk, WL 4 5 & 6, XA 5 #1193
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30.1

B:fiEEE
&
W

26.5 4

24.7 - . gl
34 36
A KA
(b) ik
B4 EXRNBSENERBEIZNO=4MEENE

=% E
Fig. 4 Response surface plot and contour plot of corn oil

and yeast extract for the production of lipase
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Fig. 5 Response surface plot and contour plot of corn oil

and initial pH for the production of lipase
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Fig. 6 Response surface plot and contour plot of yeast

extract and corn oil for the production of lipase
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Fig. 7 Curves of growth and lipase production
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Fig. 9 Optimal reaction pH of lipase
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