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Optimization of Conditions for Disruption of Recombinant E. coli Cells and Determination of Lipoxygenase Activity

GUO Fang-fang, YING Qi, ZHANG Chong, LU Zhao-xin, BIE Xiao-mei, ZHAO Hai-zhen, LU Feng-xia*
(College of Food Science and Technology, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: Recombinant E. coli cells were disrupted by combined non-mechanical methods, such as chemical permeation,
repeated freeze-thaw and enzymatic lysis for the extraction of recombinant lipoxygenase (LOX). Based on one-factor-at-a-time
experiments, an L,(5°) orthogonal array design was employed to optimize five process parameters. The best results for bacterial
cell disruption were achieved through enzymatic lysis with 1.5 mg/mL of lysozyme for 40 min in the presence of 2.0 mmoL/L EDTA-
2Na and 2% Tween-60 followed by 3 repeated freeze-thaw cycles, yielding an LOX activity of 6840 U/mL in crude enzyme
solution, which was 1.44-fold higher than before the optimization. Compared with spectrophotometry and xylenol orange
method, potassium iodide-starch method was more simple, sensitive and rapid and the reaction system showed characteristic
color visible to the naked eye. Thus, this method is suitable for high throughput screening of LOX activity.
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Fig.l Effect of lysozyme dosage on cell disruption
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VRGP CA VR, RURIELEE)/ C B3 J1/(U/mL)
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(—70, 25) 3000.00+11.34
(—70, 37) 3550.14426.34
(—20, 4) 466.67144.67
(—20, 10) 1483.334+19.34
(—20, 25) 1958.33+51.23
(—20, 37) 2466.67+17.56
N 300.45+22.89
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Fig.5 Effect of repeated freeze-thaw cycles on cell disruption
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Table2 Orthogonal array design scheme and corresponding results

e AV B BN P BiAL B C EDTA-2Na DI{-60 EVRER % e .

WS 1 /(mg/mL) Wilmin  FEAmmoll)  WME% (A Eiigyc  TARENKEC AREJI/(U/mL)
1 1(1.0) 1(20) 1(0.5) 1(0.2) 1(—70,37) 1(2) 3840.56+32.34
2 1 2(30) 2(1.0) 2(0.5) 2(—170, 25) 2(3) 3855.46+15.23
3 1 3(40) 3(1.5) 3(1.0) 3(—70, 4) 3(4) 4545.124.56
4 1 4(50) 4(2.0) 4(1.5) 4(—20,37) 4(5) 5625.33+41.34
5 1 5(60) 5(2.5) 5(2.0) 5(—20, 25) 5(6) 4255.45+22.11
6 2(1.5) 1 2 3 4 5 5959.11+23.45
7 2 2 3 4 5 1 6035.21+12.34
8 2 3 4 5 1 2 6840.00+16.03
9 2 4 5 1 2 3 5235.34+18.45
10 2 5 1 2 3 4 4680.00+11.34
11 3(2.0) 1 3 5 2 4 5295.03+26.54
12 3 2 4 1 3 5 5900.34+43.23
13 3 3 5 2 4 1 3580.00+13.45
14 3 4 1 3 5 2 6065.73+9.45
15 3 5 2 4 1 3 5805.23+27.45
16 4(2.5) 1 4 2 5 3 4385.78+30.12
17 4 2 5 3 1 4 5265.36+14.56
18 4 3 1 4 2 5 4440.00+21.01
19 4 4 2 5 3 1 4880.00+22.45
20 4 5 3 1 4 3 6115.34+58.33
21 5(3.0) 1 5 4 3 2 5580.45+12.45
22 5 2 1 5 4 3 5170.00425.87
23 5 3 2 1 5 4 3075.89+12.56
24 5 4 3 2 1 5 5995.00+30.14
25 5 5 4 3 2 1 5630.00+14.28
k, 4424384 5012.186 4839.258 4833.494 5549.230 4793.154
k, 5749.932 5245.274 4715.138 4499.248 4891.166 6251.362
Iy 5329.266 4496.202 5597.140 5493.064 5117.182 4468.328
k, 5017.296 5560.280 5676.290 5497.244 5289.956 4788.322
ks 5090.268 5297.204 4783.320 5288.096 4763.612 5309.980
R 1325.548 1064.078 961.152 997.996 785.618 1783.034
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Table 3  Analysis of variance for the orthogonal array design
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