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R ABSTRACT

Check for In screening for antimicrobial activity against methicillin-resistant Staphylococcus aureus
adass (MRSA) KCCM 40510 and Bacillus cereus KCTC 3624, NNIBRFG5039 was isolated from the air in
Sangju-si, Gyeongsangbuk-do. Based on a high sequence similarity of the internal transcribed
spacer (ITS) region, NNIBRFG5039 was determined to be closely related to Penicillium
rubefaciens CBS 139145. The optimal media, initial pH, and temperature for mycelial growth
and antimicrobial activity of P. rubefaciens NNIBRFG5039 were determined as follows: potato
dextrose broth (PDB), pH 6.5, and 30°C, respectively. Under the optimal culture conditions,
maximum mycelial growth (12.4 g L") and antibacterial activity (7.5 mm zone of inhibition
against MRSA KCCM 40510, and 5.0 mm zone of inhibition against B. cereus KCTC 3624) were
Received: January 08, 2020 observed in a 5 L stirred-tank fermenter. We also isolated the antimicrobial compound from
Revised: March 25, 2020 an ethyl acetate fraction, and its chemical structure was identified as (S)-6-hydroxymellein (1)
Accepted: March 26, 2020 by ESI-MS, *H-NMR, and “*C-NMR. Consequently, the extract from P. rubefaciens NNIBRFG5039
© 2020 THE HOREAN SOCIETY OF MYCOLOGY. may be used in functional materials for antimicrobial-related applications.
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68 Penicillium rubefaciens NNIBRFG5039
100 E Penicillium rubefaciens CBS 139145
66 Penicillium rubefaciens CBS 145.83

&7 —|:Penicillium repensicola CBS 139160
100 Penicillium subturcoseum CBS 139132

(2

Penicillium momoii CBS 139157
76 Penicillium consobrinum CBS139144
Penicillium pagulum CBS 139166
66 Penicillium cravenianum CBS139138
Penicillium corylophilum CBS 312.48
Penicillium fagi CBS 689.77

0.005

Fig. 1. Neighbor-joining phylogenetic tree based on ITS, beta-tubulin and calmodulin gene showing
the position of P. rubefaciens NNIBRFG5039 and related fungal taxa. Numbers at branches are
bootstrap values, derived only for the nodes supported by greater than 50% (1,000 replicates). The
evolutionary distances were computed using the Kimura 2-parameter model. Bar is 0.005 substitutions
per site.
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Fig. 2. Penicillium rubefaciens NNIBRFG5039. Colonies A, potato dextrose agar (PDA); B, Czapek
yeast autolysate agar (CYA); C, creatine sucrose agar (CREA); D, yeast extract sucrose agar (YESA)
at 25°C for 10 days; E, conidiophores and conidia on PDA.
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Fig. 3. Effect of commercial media on mycelial growth (A) and antimicrobial activities (B) of P.
rubefaciens NNIBRFG5039. PDB, potato dextrose broth; YPDB, yeast extract peptone dextrose broth;
YMB, yeast malt broth; MEB, malt extract broth; CDB, czapek-dox broth.
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Fig. 4. Effect of culture temperature on (A) mycelial growth and (B) antimicrobial activities of P.

rubefaciens NNIBRFG5039.
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Fig. 5. Effect of initial pH on (A) mycelial growth and (B) antimicrobial activities of P. rubefaciens
NNIBRFG5039.
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Fig. 6. Mycelial growth, final pH and antimicrobial activities of P. rubefaciens NNIBRFG5039
according to culture time by 5 L fermenter.

Staphylococcus aureus subsp. aureus CCARM 3089, 3090, 3091, 30952} KCCM 40510, Bacillus cereus
KCTC 3624, Bacillus subtilis KACC 10111, Filobasidium neoformans KCTC 7902, Enterococcus faecalis
KCCM 1181401 tsi A = 23 & 7HA] = A& ER15H Th(Table 1).

Table 1. Inhibitory spectrum of P. rubefaciens NNIBRFG5039.

Test organism Susceptibility
methicillin-resistant Staphylococcus aureus subsp. aureus CCARM 3089 +
methicillin-resistant S.aureus subsp. aureus CCARM 3090 +
methicillin-resistant S.aureus subsp. aureus CCARM 3091 +
methicillin-resistant S.aureus subsp. aureus CCARM 3095 +
methicillin-resistant S.aureus subsp. aureus KCCM 40510 +
Bacillus cereus KCTC 3624 +
Bacillus subtilis KACC 10111 +
Escherichia coli KCTC 2443 -
Filobasidium neoformans KCTC 7902 +
Saccharomyces cerevisiae KACC 30068 -
Enterococcus faecalis KCCM 11814 +

Candida albicans KACC 7270 -
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