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Screening of strains and optimization of culture conditions with shaking flask
fermentation of Pleurotus eryngii based on the biomass
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(1. College of Biology and Food Engineering, Changshu Institute of Technology, Changshu 215500 China;
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ABSTRACT: Objective To screen Pleurotus eryngii strain suitable for shaking flask fermentation, and the
best culture conditions was optimized. Methods The fermentation culture medium and fermentation
conditions were optimized by the single factor method, the optimum medium formula was obtained by
orthogonal experiment, the three key factors (temperature, speed and fermentation cycle) were optimized by
Box-Behnken design principles, and the experimental data were analyzed by response surface analysis. Results
The result showed that glucose 3.50 g/100 mL, tryptone 0.50 g/100 mL, monopotassium 0.30 g/100 mL,
magnesium sulfate 0.20 g/100 mL were the best medium, pH naturally. Under the conditions of 25 °C, 170 r/min
and 7.5 d (180 h), the mycelium biomass reached 1.687 g/100 mL. Conclusion The optimal fermentation culture
conditions were screened by single factor, orthogonal and response surface experimental methods.
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Table3 Factorsand levelsin orthogonal experiment A B C D E F
Bk 5
Numbers of strains
Al ) B( ) C( ) D( ) 1 (n=3)
9/100 mL 0/100 mL /100 mL 0/100 mL -
Fig. 1 Result of screening test on superiority strain (n=3)
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321 RE BB A
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Fig. 2 Effect of carbon sources on the submerged fermentation
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Fig.3 Effect of nitrogen sources on the submerged fermentation
for mycelium of Pleurotus eryngii (n=3)
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Fig.6 Effect of KH,PO, quality percentage concentrations
on the submerged fermentation for mycelium of Pleurotus : MgSO,
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0.866 g/100 mL,
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Table5 Extreme value analysis of orthogonal experiment L (3%

[ M 9804
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A B Cc D
(g/100 mL) (9/100 mL) (9/100 mL) (9/100 mL) (9/100 mL)

1 1(2.5) 1(0.5) 1(0.25) 1(0.15) 1.340
2 1 2(0.6) 2(0.30) 2(0.20) 1.457
3 1 3(0.7) 3(0.35) 3(0.25) 1.337
4 2(3.0) 1 2 3 1.510
5 2 2 3 1 1.440
6 2 3 1 2 1.443
7 3(3.5) 1 3 2 1.543
8 3 2 1 3 1.487
9 3 3 2 1 1.537
k1 1.378 1.464 1.423 1.439

k2 1.464 1.461 1.501 1.481

k3 1.522 1.439 1.440 1.445
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9 7 -1 0 1 1.500
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5X1X3+0.051X,X3—0.084X,%~0.15X,°~0.18X3> (P>0.05) ,
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Table7 Thevariance analysisresult of Response Surface Test
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X1 X3 0.017 1 0.017 3.68 0.0965
XoX3 0.010 1 0.010 2.25 0.1771
X 0.030 1 0.030 6.43 0.0389
X2 0.098 1 0.098 21.45 0.0024
X3 0.14 1 0.14 29.58 0.0010
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Fig. 10 Figure of response surface and contour line of DCW vs fermentation temperature and rotation speed
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Y=1.687 g/100 mL

25°C, 170 r/min, 75d( 180h)
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