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|dentification and Optimization of Fermentation Conditions of
Antagonistic Actinomycete R,A-77 by Penicillium digitatum
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Abstract: Citrus is a dominant fruit industry in China, which is of great significance for promoting rural revitalization.
However, there are many natural pores on the surface of citrus fruits. During post-harvest storage and transportation,
they are highly susceptible to infection by pathogens, leading to diseases. Among them, citrus green mold is caused by
the infection of Penicillium digitatum. The disease progresses rapidly and is highly contagious, severely deteriorating
the quality of fruits after harvest and causing huge economic losses to the citrus industry. Our research team targeted the
pathogen of citrus green mold. An actinomycete strain, R,A-77, which exhibits excellent antagonistic effects against the
pathogen of citrus green mold, was isolated and screened from the rhizosphere soil of red-orange plants in the
Jiuzhoujiang Red-orange Orchard in Lianjiang, Zhanjiangy, Guangdong. The strain was characterized through morpho-
logical observation, physiological and biochemical tests, and molecular biological identification. The antibacterial ac-
tivity of the fermentation broth was determined by measuring the diameter of the growth inhibition zone of the target
bacteria according to the growth rate method. Single-factor and cross-combination experiments were conducted to op-
timize the fermentation conditions of the strain, aiming to enhance the antibacterial activity of the fermentation broth.
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The results indicated that the actinomycete R,A-77 was preliminarily identified as the genus Sreptomyces. The optimal
fermentation medium was sucrose 10 g/L, soybean peptone 35 g/L, and distilled water 1000 mL. The optimal fermenta-
tion conditions were as follows: initial pH of 7.0, fermentation time of 6 days, inoculum size of 3%, and liquid volume
of 150 mL in a 250 mL flask. After optimization, the antibacterial activity of the fermentation broth of actinomycete
R,A-77 increased by 15% compared to that before optimization, with an antibacterial rate of 98%. The results suggest
that actinomycete R,A-77 has a good antagonistic effect against P. digitatum, demonstrating promising practical appli-
cation prospects. It would accumulate resources for the green prevention and control of citrus green mold and lays a
foundation for large-scale fermentation and the development of microbial agentsin the future.
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Fig. 1 Scanning electron micrograph of
actinomycete R,A-77
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Tab. 1 Cultivation characteristics of actinomycete R,A-77

UERE BEAEZ

e CEE
Culture  Color of  Substrate - Growth
medium  gerial hy-  mycelium S.Ol uble condition
phae color pigment
ISP1 KA, L, B D, +++
ISP2 A H D, w1 +
1SP3 KAZE ey I +++
ISP4 A D, T ++
ISP5 A A, 7o +
I1SP6 SR A, H D, ++
I1SP7 SR A B, ++
R-A SR A, b 4+
MS ISREN D, T 4+
GA ISREN D, 7 +
PDA A A, Jc ++
G2 i, A, 7o +
NA A B, Jc ++

TE: .+ + R FOR AR ORI — . RS, IERE
Note: +, ++, +++ indicate average growth, good growth and
vigorous growth, respectively.

B2 MEE RA-77TEMSEFRE FHNEERS
Fig. 2 Colony morphology of actinomycete R,A-77
on MS medium
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100
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R,A-15
. virginiae NRRL ISP-5094 (JOAK01000082)

0.02

Bacillus subtilis IAM 12118 (NR112116)

B3 ET 16SrRNA EEM R F LR
Fig. 3 Phylogenetic tree based on 16S rRNA gene
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Fig. 4 Effects of different media on antibacterial activity
of actinomycete R,A-77 fermentation broth
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Fig. 5 Effect of different carbon sources on antibacterial
activity of actinomycete R,A-77 fermentation broth
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Fig. 6 Effect of different nitrogen sources on antibacterial
activity of actinomycete R,A-77 fermentation
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Fig. 7 Effect of different combinations of carbon and

nitrogen sources on inhibitory activity of actinomycete
R,A-77 fermentation broth
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Fig. 8 Effects of different concentrations of carbon and

nitrogen sources on antibacterial activity of fermentation
broth of actinomycete R,A-77
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Fig. 9 Effect of different pH on antibacterial activity of
actinomycete R,A-77 fermentation broth
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Fig. 10 Effect of different fermentation time on the
antibacterial activity of actinomycete R,A-77
fermentation broth
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Fig. 11 Effect of different inoculation amounts on

antibacterial activity of actinomycete R,A-77
fermentation broth
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Fig. 12 Effect of different liquid loading amounts on
antibacterial activity of actinomycete R,A-77
fermentation broth
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B 13 REBAALAENINERR
Fig. 13 Antibacterial effect before and after fermentation optimization
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