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Optimization of Glucose Oxidase Fermentation with Aspergillus niger
by Response Surface Methodology

FAN Xinlei, XIAO Chengjian, GU Qiuwya, LUO Wei, YU Xiaobin®
(School of Biotechnology / Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University ,
Wuxi 214122, China)

Abstract: For the purpose of improving the production of glucose oxidase,response surface
methodology (RSM) has been employed to optimize the fermentation medium to improve glucose
oxidase production by mutational Aspergillus niger. Firstly,a Plackett—Burman design was used to
investigate the effects of different factors in the fermentation medium,with three most significant
factors being identified as:beef extract peptone,Tw—-60 and (NH,),HPO,. Secondly,the steepest
ascent procedure was employed to define the optimal response region for these three factors.
Finally,the Box —Behnken method was employed to design the reaction system and the optimal
fermentation medium for production of glucose oxidase consisted of the following (g/L.) :sugar 87.5,
beef extract peptone 3.15,NH,NO; 1.88, (NH,),HPO, 0.34, KH,PO, 0.25,Tw-60 30.47,corn flour
12.5. Glucose oxidase production after optimization was increasing by a factor of about 93.28% from
45.27 U/mL to 87.5 U/mL. The different adding time of Tw—60 was investigated in 7 L fermentor.

The result shows that adding Tw—-60 to broth in logarithmic phase can improve glucose oxidase
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production remarkably ,the total glucose oxidase activity reached 92.88 U/mL.

Keywords: glucose oxidase,response surface methodology ,Aspergillus niger
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Table 1 Factors levels of the Plackett—Burman design
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Table 2 Results of the Plackett—Burman design

o . LT/
e A C D E F G H I J K ,
(U/mL)
-1 -1 -1 +1 -1 +1 +1 -1 +1 +1 +1

1 50.67
2 +1 +1 -1 +1 +1 +1 -1 -1 -1 +1 -1 31.81
3 +1 +1 -1 -1 -1 +1 -1 +1 +1 -1 +1 35.58
4 -1 +1 +1 +1 -1 -1 -1 +1 -1 +1 +1 28.52
5 -1 +1 +1 -1 +1 +1 +1 -1 -1 -1 +1 50.16
6 +1 -1 -1 -1 +1 -1 +1 +1 -1 +1 +1 45.46
7 -1 -1 +1 -1 +1 +1 -1 +1 +1 +1 -1 40.28
8 +1 -1 +1 +1 +1 -1 -1 -1 +1 -1 +1 32.75
9 +1 -1 +1 +1 -1 +1 +1 +1 -1 -1 -1 51.11
10 +1 +1 +1 -1 -1 -1 +1 -1 +1 +1 -1 44.05
11 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 32.75
12 -1 +1 -1 +1 +1 -1 +1 +1 +1 -1 -1 34.16

R3 RBEREIBEITRELER

Table 3 Experimental design of steepest ascent path and results

1 22.5 5.5 0.50 57.21
2 24.0 5.0 0.46 59.86
3 25.5 4.5 0.42 56.56
4 27.0 4.0 0.40 50.45
5 28.5 3.5 0.36 57.51
6 30.0 3.0 0.32 69.27
7 31.5 2.5 0.28 68.20
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SR £ 6 4L e s, B IE-60 30 of/L A4 A R B 5 o T 35 3 60 0 %) v A58 0 A ) 7 T
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Fig. 1 Response surface plot for the alternative effects of

factors on enzyme activity
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