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Fig, 1. Mycelial morphology of thermophilic fungi. A, Humicola grisea var. thermoidea; B, S-1; C, $-2; D, S-3; E, S-; E, §-6; G, S-7; H, S-10
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Table 1. Growth-promoting effect of thermophilic fungi on Pleurotus
ostreatus mycelium.

Control Experiment
(Not fermented)  (Fermented by thermophilic fungi)
Strain i i
Mycelial =y iy Mycelial Mycelial
Diameter densit Diameter density)
(mmv/7 days) Y (mmv/7 days) y
Humicola
grisea var. 48.2 + 47.0 +
thermoidea
S-1 482 + 63.5 ++
S-2 48.2 + 64.0 +++
S-3 482 + 51.0 +
S-5 482 + 57.0 +4++
S-6 482 + 50.0
S-7 482 + 54.5
S-10 482 + 52.0

+,-; density of Pleurotus ostreatus mycelium.
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AS R Y8R Humicola grisea var. thermoidea (KCTC 6994) 1
FE APFTEAT A B ot AN An mgeAl
Atell sl ejo] A7gx1al A7} JERETH(Table 1).
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U 2= white®] FAE BRE QT o EEq @A AL
= A" TALR conidia® B3R &e 54E 7IXx Q)
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velvety T ﬂoccose-4 ﬁEﬂi #HEHJoH, JFES 150+
2.0 mm/day®]$l3L, TAF] A== upper color?} THEE- brown
(reddish) S5+ gray(pinkish, white)Z, B|EZ]HA] SAA B2
3} reverse colori= brown(reddish) B black(reddish) .2 &
A=At A d Fgol A dAls 9553 branch 729 74
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Table 2. Cultural and microscopic characteristics of thermophilic fungi.

Kor. J. Microbiol

o Thermophilic fungi
Determination
H S-1 S-2 S-3 S-5 S-6 S-7 S-10
Source KCTC(6994) Compost Compost Compost Compost Compost Compost Compost
Colony shape Round (f;lf:sz cloud Round Round Round Round Round Round
Colony diameter after Sdays
on S0°C (mm/day) 17.0 17.0 17.0 143 16.1 133 14.4 16.1
.. gray to pink- .
Colony color (upper) brown black to whlteish brown to gray brown to gray white to gray brown to graybrown to gray
Reverse color dark brown  black brown reddish brown reddish brown brown reddish black reddish brown

velvety, floc-

velvety, floc-

Texture radiating tiled Velvety cose velvety velvety velvety cose velvety

Hyphae Septate

Spore Formed none Formed

Conidia size(um) 13-15 none 14-16 12-15 12-15 11-13 13-17 12-15

- . pear-shape  pear-shape  pear-shape pear-shape

Conidial production none large round tuberculated tuberculated tuberculated large round tuberculated
Humicola . .

Identification grisea var. Trichophyton Sepedonium
thermoidea P Sp-

yaes Wigich w3 7] pHE BAZ o) wAStel 2 FFe) wo
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grisea var. thermoidea 2 ¥-218 759 ZE TFHE 50°CA]
A AA AALE(Table 3)E YEMIUTE H. grisea var.
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Fig. 2. Mycelial grov‘ng rate of thermophilic fungi on different initial
pH.
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Fig. 3. The growth curve of thermophilic fungi on the optimal condi-
tion in potato dextrose broth media.
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Fig. 4. Mycelial growing rate of thermophilic fungi on lignocellulosic
substrate at 50°C.
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Table 3. Mycelial growing rate of thermophilic fungi on PDA plate at
different temperature.

Culture Temperature
25°C  35°C  40°C 45°C 50°C  55°C

Strain Time

Humicola  24hrs None® 6.0” 8.0 98 213 None
griseavar  4gps 68 175 265 278 490 None
thermoidea

72hrs 130 318 423 455 755 83
9 hrs 17.8 443 595 653 800 103
120hrs 215 595 733 803 87 18.5
S-1 24hrs None None 6.3 153 275 65
48hrs None 7.5 133 408 575 133
72hrs None 108 208 713 775 538
9%hrs 65 170 288 755 87 58.0
120hrs 98 233 380 87 87 535
S-2 24hrs None None 7.5 143 203 113
48hrs None 83 160 288 380 165
72hrs None 120 248 463 578 428
9%hrs 70 180 378 660 780 495
120hrs 7.8 218 450 788 87 53.0
S-3 24hrs None 6.3 103 213 228 135
48hrs None 100 140 273 305 175
72hrs None 140 198 395 438 238
96hrs None 173 250 523 583 298
120hrs None 180 305 625 713 345
S-5 24hrs None 63 123 265 293 153
48hrs None 88 145 333 370 248
72hrs None 115 223 468 528 338
96hrs None 140 288 623 703 438
120hrs None 148 333 728 803 530
S-6 24hrs None 65 95 210 248 145
48hrs None 83 11.0 268 308 205
72hrs None 9.0 11.8 328 448 268
96hrs None 95 120 413 575 330
120hrs None 98 125 475 665 383
S-7 24hrs None 65 105 208 235 158
48hrs None 93 140 290 318 210
72hrs None 113 203 418 458 283
96hrs None 11.8 263 558 613 343
120hrs None 145 31.8 665 71.8 440
S-10 24hrs None 63 123 258 280 198
48hrs None 88 183 345 373 258
72hrs None 128 295 520 538 363
96hrs None 168 348 690 720 463
120brs None 195 405 783 803 540

“The mycelium of thermophilic fungi didn’t grow any more; ®The unit
of mycelial length is cm.




38 Ho Yong Lee and Soung-Hee Hyun

2571 o2 AIR= H. grisea var. thermoidea®) 47 271 9
A Axfle Mo Srhs A2 ofrldt. e 4 e =
Bejuae] g AzE] AeAe Aoy BE 5 W
24 el ATE neA FRES A2 Fuselol 5] o
5 HolA ol¥ie] Beld RS Fad oln)E Ao,
wsle] WAE AsHEd 2o} e 718 WA S o
e WAlel TAP} H5je] 2002 @ Aeks W OE oy
259 AR oA o e oleie He] Al 3 B
28 AL ofT@). 2y o] A2 AX= B HY, 2,
9A T 2 IRA Y AU1EEC] B dEHeR
HetE|o] WAle] AL Aol Al Li}/‘]i’]L Ao|t}, w

50°Co)d, AAo] 7153k A L57} 55.60°CE °)= ]+4
3124 FgolEd that ®a10, 139 YXSATE. PDA Bl=]
o} HjA =M e] AAE-S AV A, Trichophyton sp. S-1
o] 7P £& AL YT o1& 1124 FFo)E A
okt A 374 AA ujodolA de) HAl HAleg sl
Hom A S wlf Fol Fo 2 WA A FrtlA A
Hj ALY T3] Sold Aoz A7Er).

ool AnE Bol o) ¥ Fo| F2ATHo)EL ElEHY
Aol AL vk X279 vlek Z3do] &40 wjA] Az
A AHE 7hsAdo) e Ao s B h

HAlel =

71Eg A AT A7 R IE T
71l FAL=H YT

B e PRI Re A e g
1999 Algu] o o)he] 3= G]

[
rr

¥
AT

ik

L AAR, §98 252, 1998. WA, p 259-301. wEA}

2. Fermor, T.R. and W.D. Grant. 1985. Degradation of fungal and
actinomycete mycelia by Agaricus bisporus. J. Gen. Microbiol.
131, 1729-1734.

3. Fermor, TR., PE. Randle, and J.E Smith. 1985. Compost as a sub-
strate and its preparation, p. 81-109. In P.B. Flegg, D.M. Spencer,
and D.A. Wood(ed.), The biology and technology of the cultivated
mushroom. John Wiley and Sons, Ltd., Chichester, United King-

dom.

Kor. J. Microbiol

4. Lynch, J.M. 1993. Substrate availability in the production of com-
posts, p. 24-35. In H.A.J. Hoitink and HM. Keener (ed.), Science
and engineering of composting: design, environmental, microbio-
logical and utilization aspects. Renaissance Publications, Wor-
thington, USA.

5. Noble, R., and R.H. Gaze. 1994. Controlled environment com-
posting for mushroom cultivation: substrates based on wheat and
barley straw and deep litter poultry manure. J. Agr: Sci. 123, 71-79.

6. Pettipher, G.L. 1987. Cultivation of the oyster mushroom(Pleuro-
tus ostreatus) on lignocellulosic waste. J. Sci. Food Agric. 41, 259-
265.

7. Ross, R.C. and PJ. Harris. 1983. An investigation into the selective
nature of mushroom compost. Scien. Horticul. 19, 54-64.

8. Ross, R.C. and PJ. Harris. 1983. The significance of thermophilic
fungi in mushroom compost preparation. Scien. Horticul. 20, 61-
70.

9. Straatsma, G., J.P.G. Gerrits, M.PAM. Augustijn, HJ M. Op Den
Camp, G.D. Vogels, and L.J.L.D. Van Griensven. 1989. Population
dynamics of Scytalidium thermophilum in mushroom compost and
stimulatory effects on growth rate and yield of Agaricus bisporus.
J. Gen. Microbiol. 135, 751-759.

10. Straatsma, G., J.P.G. Gerrits, TM. Gerrits, HJ.M. Op den Camp.,
and LJ.L.D. Van Griensven. 1991. Growth kinetics of Agaricus
bisporus mycelium on solid substrate(mushroom compost). J.
Gen. Microbiol. 137, 1471-1477.

11. Straatsma, G., and Samson, R.A. 1993. Taxonomy of Scyralidium
thermophilum, an important thermophilic fungus in mushroom
compost. Mycol. Res. 97, 321-328.

12. Straatsma, G., R.A. Samson, T.W. Olijnsma, H.J.M. Op den Camp,
JPG. Gerrits, and L.JL.D. Van Griensven. 1994. Ecology of ther-
mophilic fungi in mushroom compost, with emphasis on Scyralid-
ium thermophilum and growth stimulation of Agaricus bisporus
mycelium. Appl. Environ. Microbiol. 60, 454-458.

13. Straatsma, G., T.W. Olijnsma, J.T.G. Gerrits, J.G.M. Amsing,
H.JM. Op den Camp, and L.J.L.D. Van Griensven. 1994. Inocu-
lation of Scytalidium thermophilum in buttom mushroom compost
and its effect on yield. Appl. Environ. Microbiol. 60, 3049-3054.

14. Wiegant, WM. 1992. Growth characteristics of the thermophilic
fungus Scytalidium thermophilum in relation to production of
mushroom compost. Appl. Environ. Microbiol. 58, 1301-1307.

15. Wiegant, WM., J. Wery, E.T. Buitenhuis, and J.A.M. De Bont.
1992. Growth-promoting effect of thermophilic fungi on the
mycelium of the edible mushroom Agaricus bisporus. Appl. Envi-
ron. Microbiol. 58, 2654-2659.

16. Wood, D.A., and T.R. Fermor. 1982. Nutrition of Agaricus
bisporus. p. 43-61. In PB. Flegg, D.M. Spencer, and D.A.
Wood(ed.), The biology and technology of the cultivated mush-
room, John Wiley and Sons, Ltd., Chichester, United Kingdom.

(Received February 18, 2000/Accepted March 8, 2000)



Vol 36, No. 1 3279 Fgole] Bl

ABSTRACT : Isolation and Characterization of Growth Stimulating Thermophilic Fungi on Oyster
Mushroom from Oyster Mushroom (Pleurotus ostreatus) Compost

Ho Yong Lee and Soung-Hee Hyun(Department of Biological Science, Sang Ji University,
Wonju 220-702, Department of Premedicine, Eulji University, School of Medicine, Taejon 301-
112, Korea)

Some of thermophilic fungi which has growth-promoting effect on Pleurotus ostreatus were isolated from
compost during high temperature fermentation process. The temperature optima of 7 isolated thermophilic
fungi were 50°C on PDA media. Isolated strains S-1 and S-2 have the best mycelial growing rate, so these iso-
lates were expected as excellent thermophilic fungi for high temperature composting and mycelial growing of
oyster mushroom. In liquid culture, the optimal pH of thermophilic fungi observed variously, pH 7.0-10.0 but
most of thermophilic fungi grow well in pH 8.0-pH 9.0 and the final pH of media after cultured was done pH
5.5-6.0. In liquid culture of thermophilic fungi on the optimal condition, S-2 have the best mycelial growing
rate. The growing rate of thermophilic fungi S-1, S-2, S-5, and S-10 on lignocellulosic substrates was good
but Humicola grisea var. thermoidea, well know thermophilic fungi which has growth-promoting effect on
Agaricus bisporus, was poor and which was well grown on PDA at 50°C, pH 7.0. Tsolated strain S-1 was
identified as Trichophyton sp. and other 6 strains were identified as Sepedonium sp. by morphological char-
acteristics.



