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ABSTRACT

The collection of biological data of indigenous species must comply with the Nagoya
Protocol. Fungi contain various bioactive substances making them an attractive source of
several products, including food and medicines. In this study, we investigated the growth
characteristics of five indigenous fungal strains, Fomitiporia punctata, Polyporus ulleungus,
P. brumalis, Gymnopus subnudus, and Tyromyces kmetii, isolated from samples collected

'.) in the Ulleungdo Island. The growth rates for each strain were assessed across various
e temperatures (20 °C to 35 °C), culture media (Potato dextrose agar, Malt extract & Yeast extract
Hodates agar, Malt extract agar, Malt extract & peptone agar, Sabouraud dextrose agar, and Modified

Melin-Norkrans agar), and pH conditions (4.0 to 8.0). Additionally, we assessed the mycelial

& OPEN ACCESS growth characteristics in liquid culture. The mycelial growth in different media varied across

P|22N30253"651X species,; specifically, F. punctata (in MMNA), G subnudus (in MMNA), and P. brumalis (in MEPA)
elSSN - 23835249 showed rapid growth. Optimal growth temperatures ranged between 25 °C and 30 °C for
Kor. J. Mycol. 2020 June, 48(2): 75-85 most species, with the exception of T. kmetii and P. brumalis, which were able to grow across

hitps:fdoiorg/104489/KJM 20200002 all the temperatures tested. P. brumalis showed the best growth rate, whereas P. ulleungus

showed the lowest growth potential. The optimal pH conditions for mycelial growth ranged

. between 4.0 and 5.0. In experiments using culture flasks, the dry weight of the culture filtrates
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FH FFolH, #F52 T HY =AU T(National Institute of Biological Resources, NIBR)2] =7}
R i PAE| (2 AR} 20| 7] B E5THFig 1; Table 1). 23] R o] FF50]
ZJHol| sk 2212 215l AccuPrep Genomic DNA extraction kit (K-3032, Bioneer, Dagjeon, Korea)
= 0]-25}9] genomic DNAS 22519]T}. 228 oDNAS template 0 25}0] Z3Ha A AsHkS
(PCR).2_Z Internal transcribed spacer (ITS) regions 5235+ 5, 7| A G242 np3 24 (Macrogen,
Seoul, Korea)oll 2]2|5F1TH17-19]. A A 1HE A2 7|4 H-2 Hl= NCBI2] Nucleotide BLAST
(http://www.ncbi.nlm.nih.gov/blasty S =3l Z2lstRi Tt

Fig. 1. Fruiting bodies and their fungal colonies on potato dextrose agar (PDA) medium for the
five species collected from Ulleungdo. A, F. punctata; B, P. ulleungus; C, G. subnudus; D, T.
kmetii; E, P, brumalis.
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Table 1. Fungal strains used in this study.

Species Collection site Strain number Related Genbank ID.  Identity (%)

Fomitiporia punctata NIBRFGC000499657 KJ668549 684/690 (99%)
Polyporus ulleungus Naribasin, ~ NIBRFGC000499658 ~ NR_158923  451/452(99%)
Gymnopus subnudus Ulleung island ~ NIBRFGC000499659 KX513752 668/669 (99%)
Tyromyces kmetii NIBRFGC000499660 MF437013 540/541 (99%)
Polyporus brumalis NIBRFGC000499661 KU189765 527/530 (99%)

HHEZ=ZA0] 2 WSS ZA

= oM=To

Hi 2] 2/go)| ik FAHEE 57

HiR] /o] b2 AL Y S5 215} 218 Potato dextrose agar (PDA; BD Difco Laboratories,
Detroit, USA), Malt extract & Yeast extract agar (MYA; BD Difco Laboratories), Malt extract agar (MEA;
BD Difco Laboratories), Malt extract & peptone agar (MEPA; BD Difco Laboratories), Sabouraud dextrose
agar (SDA; Acumedia, Michigan, USA), Modified Melin-Norkrans agar (MMNA; Bioworld, Ohio, USA)
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Fig. 2. Colonies of five species grown on six differents media and their mycelial growth rates (25°C,
7 days). A, F. punctata; B, P, ulleungus; C, G. subnudus; D, T. kmetii; E, P. brumalis. PDA, Potato
dextrose agar; MYA, Malt extract & yeast extract agar; MEA, Malt extract agar; MEPA, Malt
extract & peptone agar; SDA, Sabouraud dextrose agar; and MMNA, Modified Melin-Norkrans
agar.
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Table 2. Effect of culture medium on the mycelial growth (25°C).

Culture media

PDA MYA MEA MEPA SDA MMNA
Fomitiporia punctata 7.4+0.6 7.8£0.4 7.1£0.5 9.3+0.5 7.240.7 7.7£0.5
Polyporus ulleungus 6.9+1.0 9.2+0.9 7.8+0.5 7.3+0.6 5.6+0.7 13.6+0.3
Gymnopus subnudus ~ 12.0£0.2 13.0£0.7 14.8+0.8 13.5+0.1 10.1+0.2 14.3+0.3
Tyromyces kmetii 19.2+£2.2 24.0+1.2 26.5+1.1 25.9+0.3 18.4+0.9 29.1+0.8
Polyporus brumalis 29.8+1.1 31.6+0.8 30.9+0.5 31.740.5 21.0+1.8 31.4+1.6
Colony diameter (mm/7 days).

All values are mean+SD of three replicates.

PDA: Potato dextrose agar; MYA: Malt extract & yeast extract agar; MEA: Malt extract agar; MEPA: Malt
extract & peptone agar; SDA: Sabouraud dextrose agar; MMNA: Modified Melin-Norkrans agar.

Bold type font means highest value.

Species

Lo g FAYE 574

L 20)| w2 FAF AL BRIsH AT} iR Eo] FFE 25.30°C Ato]oflA] 2| & o] FAF IS
HAth 47k & {9 F 7P 11-291 35°Col| A= E punctata, P, ulleungus, G. subnudus 75= 7%
& AA5HA] B3 U, T kmetii@f P brumalis= 35°CE £33t B2 2=of| A 44513t} £3] p
brumalisi= 35°C of| X & k2 A £ 5 Holm 530 2 5 7P A 2= 7 He A
2ol g 2= 91T} P ulleunguss 5%:2] F5 F 714 A 23 4L B on 30°C o A= vl %]
& 2M 0 2 A7) = Z1o] FRIE| A THFig. 3; Table 3).
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30°C
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Fig. 3. Colonies of five species grown on potato dextrose agar (PDA) at four different
temperatures and their mycelial growth rates (7 days). A, F. punctata; B, P. ulleungus; C, G.
subnudus; D, T. kmetii; E, P. brumalis.

Table 3. Effect of culture temperature on the mycelial growth (potato dextrose agar).

Species Temperature(°C)

20 25 30 35
Fomitiporia punctata 5.540.6 7.4+0.6 10.1+0.7 NG
Polyporus ulleungus 3.840.1 6.9+1.0 34404 NG
Gymnopus subnudus 9.2+0.4 12.0+0.2 9.1+0.5 NG
Tyromyces kmetii 16.3£1.1 19.242.1 21.1£1.1 9.0+0.8
Polyporus brumalis 28.2+0.7 29.8+1.0 28.3+0.6 32.0+0.5

Colony diameter (mm/7 days).

All values are mean+SD of three replicates.
NG: No growth.

Bold type font means highest value
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Ho} #Ake] W e /499 2bol= thE 2AMENAIRA, 25l HIsh 24| 9t
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Fig. 4. Colonies of five species grown on potato dextrose agar (PDA) at five different pH values
and their mycelial growth rates (7 days). A, F. punctata; B, P. ulleungus; C, G. subnudus; D, T.
kmetii; E, P. brumalis.

Table 4. Effect of pH on the mycelial growth (25°C, potato dextrose agar).

. pH
Species
4 5 6 7 8

Fomitiporia punctata 11.0+0.1 11.4+0.4 9.4+0.2 7.8+0.0 6.8+0.1
Polyporus ulleungus 10.5+0.8 12.0+1.6 8.7£1.0 5.3+£0.3 5.3+0.6
Gymnopus subnudus 12.3+1.1 10.9+0.8 10.0+0.2 9.5+0.4 8.1+0.2
Tyromyces kmetii 35.0+0.7 30.2+0.9 21.0+0.4 11.3x1.3 4.0+2.1
Polyporus brumalis 37.3+0.3 37.5+0.0 334413 31.9+1.8 27.9+0.4

Colony diameter (mm/7 days).
All values are mean+SD of three replicates.
Bold type font means highest value.
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Fig. 5. Comparison of five species grown at different culture conditions. A, F. punctata; B, P.
ulleungus; C, G. subnudus; D, T. kmetii; E, P. brumalis. The labels on the bottom show 6 types
of media.
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Fig. 6. Dried weights of the cultures for three culture periods. A, F. punctata; B, P. ulleungus;
C, G. subnudus; D, T. kmetii; E, P. brumalis. The amounts of dried unused media, sample
grown for 1 month and 6months were similar level of decrease; however, after 6 months,
it hardly decreased. PDB, Potato dextrose broth; MY, Malt extract & yeast extract; ME,
Malt extract; MEP, Malt extract & peptone; SDB, Sabouraud dextrose broth; and MMN,
Modified Melin-Norkrans.
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