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Optimization of B16 endophytic strain culture for its control of
ginseng Cylindrocarpon destructans
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Abstract: [Objective] To study the optimal fermentation conditions of antagonistic strain B16
isolated from ginseng root for improving the quantity and antibacterial activity of the bacteria, and
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test its control effect on ginseng disease. [Methods] The single factor test and orthogonal test were
used in optimizing the fermentation media and the conditions, and the strain’s antagonistic effects to
ginseng pathogenic fungus Cylindrocarpon destructans were tested with pot trails. [Results]
Optimum fermentation media for B16 was: sucrose 1.00%, yeast extract 0.50%, MgSO47H,0
0.05%, FeSO47H,0 0.06% and NaCl 1.00%; and the optimum conditions are: pH 7.5, 35 °C, 5%
10® CFU/mL bacterium suspension, 40 mL/250 mL, 170 r/min and 48 h fermentation. The B16
fermentation broth shows antagonistic effect to ginseng pathogenic fungus C. destructans, the
protection effect and curation effect are 64.8% and 58.6%, respectively. [Conclusion] Strain B16 has
potential for C. destructans biocotrol.

Keywords: Bacillus methylotrophicus, Ginseng Cylindrocarpon destructans, Fermentation condition

optimization, Biocontrol bacterium
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Table 1 Optimization of orthogonal design and results of fermentation medium for strain B16

A B C D E
Test No. Sucrose (%) Yeast extract (%) MgSO47H,0 (%) FeSO47H,0 (%) NaCl (%) Cell yield (x10” CFU/mL) Inhibition rate (%)
1 1(2.00) 1(0.80) 1(0.10) 1(0.12) 1(1.50) 28.1 46.8
2 1(2.00) 2(0.50) 2(0.08) 2(0.09) 2(1.00) 84.0 83.4
3 1(2.00) 3(0.30) 3(0.05) 3(0.06) 3(0.50) 121.3 82.2
4 1(2.00) 4(0.20) 4(0.02) 4(0.03) 4(0.10) 17.6 55.7
5 2(1.50) 1(0.80) 2(0.08) 3(0.06) 4(0.10) 93.7 82.6
6 2(1.50) 2(0.50) 1(0.10) 4(0.03) 3(0.50) 138.0 93.2
7 2(1.50) 3(0.30) 4(0.02) 1(0.12) 2(1.00) 117.7 96.5
8 2(1.50) 4(0.20) 3(0.05) 2(0.09) 1(1.50) 254 56.8
9 3(1.00) 1(0.80) 3(0.05) 4(0.03) 2(1.00) 186.3 97.3
10 3(1.00) 2(0.50) 4(0.02) 3(0.06) 1(1.50) 136.0 88.6
11 3(1.00) 3(0.30) 1(0.10) 2(0.09) 4(0.10) 103.7 89.2
12 3(1.00) 4(0.20) 2(0.08) 1(0.12) 3(0.50) 47.3 67.6
13 4(0.50) 1(0.80) 4(0.02) 2(0.09) 3(0.50) 125.0 90.2
14 4(0.50) 2(0.50) 3(0.05) 1(0.12) 4(0.10) 96.3 86.1
15 4(0.50) 3(0.30) 2(0.08) 4(0.03) 1(1.50) 52.7 78.5
16 4(0.50) 4(0.20) 1(0.10) 3(0.06) 2(1.00) 69.3 75.3
K 62.75 108.27 84.77 72.35 60.55
K 93.70 113.57 69.42 84.52 114.32
B>A>E>C>D
K 118.32 98.85 107.32 105.07 107.90
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Figure 4 Effects of inoculum ratio (A) and initial pH (B) on the number of viable bacteria in strain B16
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Figure 5 Effects of medium volumes (A) and fermentation temperatures (B) on the number of viable bacteria in strain B16
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Figure 6 Effects of rotation speed (A) and fermentation time (B) on the number of viable bacteria in strain B16
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Table 2 Control effects of fermentation liquid on
ginseng rust root rot

Disease index
46.32+1.45 ¢

Treatment Control effects (%)

64.8+0.75 a

Prevention evaluate

57.11£1.26 b 58.6+0.83 b

Therapy evaluate
CK 76.83+1.18 a -
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