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Optimization of shake flask-fermentation conditions for Iturin A
production by endophytic Bacillus amyloliquefaciens CC09
LIU Jing-Lan XUE Ya-Rong* LIU Chang-Hong

(State Key Laboratory of Pharmaceutical Biotechnology, School of Life Sciences of Nanjing University, Nanjing, Jiangsu
210093, China)

Abstract: [Objective] In order to improve the production of Iturin A from Bacillus
amyloliquefaciens CC09. [Methods] We first investigate the alterative constitutes and their
concentrations (various carbon and nitrogen sources), NaCl concentration and pH based on LB
medium, and the cultural conditions in the flask including temperature, shaking speed, medium
volume using single factor experiments. Based on the results obtained from the single factor
experiments, four key factors, including nitrogen concentration, pH, temperature, and medium
volume were further optimized using orthogonal experiment. [Results] Through the optimization
of medium and cultural condition, the growth speed and Iturin A production of strain CC09 could
be improved. Soluble starch and a suitable ratio of tryptone to yeast powder were respectively good
carbon and nitrogen sources for strain CC09 to synthesize Iturin A. Moreover, cultural conditions
including temperature, medium volume and pH had significant influences on the Iturin A
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production of strain CC09. The optimal fermentation condition is as follow, medium composition is
5 g/L starch, 15 g/L tryptone and yeast powder mix (3:1, V/V), 1 g/L NaCl; cultural condition is
pH 6.0, shaking speed 120 r/min, medium volume 20%, temperature 28 °C. [Conclusion] Under
the optimal fermentation condition, the production of Iturin A of strain CC09 was up to 690 mg/L,
4 times higher than when it was cultured in LB medium (138 mg/L).
Keywords: Endophytic bacterium, Bacillus amyloliquefaciens, Liquid fermentation, Orthogonal
experiment, [turin A
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Table 1 Effect of initiate pH value on the biomass and Iturin A production of CC(9 strain

Iturin A
PH Iturin A production (mg/L) Biomass (g/L)
5.0 165.8+3.3ab 3.7+0.2a
6.0 195.0+9.3a 4.2+0.4b
6.5 147.7+6.1b 4.8+0.2ab
7.0 138.1£9.6b 4.8+0.2ab
7.5 136.9£11.1b 5.1+0.3ab
8.0 135.240.4b 5.2+0.2ab
9.0 0+0c 5.7+0.4a
a b c d e CC09 Iturin A (P<0.05) Duncans’

Note: Columns with different letters on behalf of the significance of analysis of Variance (P<0.05).
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Table 2 The analysis of range and result of orthogonal experiment

Factors
. b . . Iturin A
Medium No. Nltrogen((;(;lrigentratlon pH Tem(geg?ture V;\ﬁlerileu& ) (mg/L)
A B C D
1 1(5) 1(5.0) 1(28) 1(10) 72.85
2 1(5) 2 (6.0) 2(32) 2 (20) 57.28
3 1(5) 3(7.0) 3(36) 3 (30) 35.90
4 2 (10) 1 (5.0) 2(32) 3 (30) 34.42
5 2 (10) 2 (6.0) 3 (36) 1(10) 56.83
6 2(10) 3(7.0) 1(28) 2 (20) 218.54
7 3(15) 1 (5.0) 3(36) 2 (20) 63.17
8 3(15) 2 (6.0) 1(28) 3 (30) 218.94
9 3(15) 3(7.0) 2(32) 1 (10) 57.20
K, 166.00 170.41 510.29 186.84 >M=815.087 45
K 309.78 333.05 148.90 338.99
Ks 339.30 311.63 155.90 289.26
R 173.30 162.64 361.40 152.15
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690 mg/L 4 Iturin
A [18-20]
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3
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[12]
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