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Abstract: Bacitracin high-producing strains were bred by low energy plasma implantation mutagenesis and
the fermentation condition was optimized with bacillus licheniformis as original strain. When the
mutagenesis time was 15 s, the lethal rate of the strain was 80%, and the positive mutagenesis rate was 38%.
After several rounds of breeding, a high-yield mutant strain C15 was obtained, and the yield reached 638.47
U/mL, which was 38.89% higher than the original strain. The optimum conditions of fermentation were
determined via single factor and orthogonal experiments: the carbon source was 40.0 g/L corn starch,
nitrogen source was 80.0 g/L soybean cake powder, and the temperature, initial pH and rotating speed was
37 7.0 and 280 r/min, respectively. Under the optimum conditions, the yield reached 880.87 U/mL. The
verification test was carried out in a 50 L fermenter, and the final cumulative bacitracin yield of the mutant
strain reached 927.36 U/mL. Low-energy plasma implantation mutagenesis, as a new and efficient microbial

breeding method, has a wide prospect in the field of strain improvement.

ris BEA: 2018-10-25

E&HAH: HAC201604 JPELBCPL2014005

HAGZ201603 HAGZ201604 HAGZ201605 HAGZ201606 491714291
EEREN: 1979
BIES: 1965




RHREER 8275 2019F £33 5

EWTIE

Key words: breeding by low-energy plasma implantation; bacillus licheniformis; bacitracin; optimization of

fermentation condition; optimization of medium

Bacitracin

Bacillus licheniformis

Bacillus subtilis

2001 168
212013 5
[3]
12
A B; B, By (G
C, C; D E F G A
Co6H103N17016S 1470 Da
A B 95%
F [4-5]
[6-11]
[2, 12-13]
Nonribo-

somal peptide synthetase NRPS

NRPS

EMP
[14]

TCA

TCA

system, MPMS

[20-22]

[26-28]

28.68%

50L

(3, 15]

[16-17]

multifunctional plasma mutagenesis

N° H' Ar

DNA

[19]

[23-25]

(291 MPMS

14-2 (301

22.5%

MPMS




EWTIE

RHRERR 8275 2019F £ 3H

30 min MANDELA
1 #RI5RE
Ll EMSEER 12slpm o 300W > mm
B 5 10 15 20 25
licheniformis HJ326 30035 40 45
Micrococcus luteus I mL
100 pL
LB 37°C
12 REEH 1.4.2
10.0 g/L Ll
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F1 RTHRBELER
/cm /em 1% /em /cm 1%
1.76=0.12 0.75+0.06 100.00 B10 2.15+0.12 0.30+0.01 122.16
Al 1.81+0.05 0.73+0.08 102.84 Bll 2.28+0.10 0.14+0.01 129.55
A2 2.10+0.18 0.70+0.09 119.32 B12 2.14+0.15 0.14+0.01 121.59
A5 1.87+0.11 0.24+0.01 106.25 B14 2.40+0.21 0.10£0.01 132.36
A9 2.0240.15 0.85+0.02 114.77 B15 1.83+0.03 0.42+0.05 103.98
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2.2.4 pH 30 40 50g/L 40 60
pH7 658.50 U/mL 80 g/L pH 6.0 7.0 8.0
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