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ABSTRACT: The mycelial growth of Pleurotus ostreatus in compost is strongly stimulated by solid-state fermen-
tation with thermophilic fungi which were isolated from oyster mushroom compost. The biochemical characteristics
of these thermophilic fungi were investigated. Cellulase and ligninase activities were not detected by clear zone effect
on CMC and lignin media. All of thermophilic fungi grew well with high mycelial density on xylan media and
the growing rate of Sepedonium sp. S-2 observed very high. In results of MUF-test, extracellular enzyme activity
of. Sepedonium sp. S-2, and S-5 measured very high. On the compost after high temperature fermentation with
Sepedonium sp. S-2 and S-5, the mycelial growing rate of Pleurotus ostreatus was increased about 50% and it also
showed the inhibiting effect on mycelial growth of Trichoderma sp. SJG-51. Isolated thermophilic fungi, Sepedonium
sp. S-2 and S-5 were expected as very useful organism for making oyster mushroom compost.
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A7) F Jehl= 33E spectrofluorometer(Hoefer, TKO100;
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%dcHHoppe, 1983). AlZe] E4 A4S 43 7= o=
7 22 MUF 33249 4-methylumbellifery(MUF)-N-
acetyl-3-D-glucosaminide(exo-chitinase), 4-MUF--D-glucoside
(B-glucosidase), 4-MUF-o-D-glucoside(amylase), 4-MUF-
phosphate (phosphatase), 4-MUF-f3-D-cellobioside(exo-cellulase),
4-MUF-fB-D-cellotrioside(endo-cellulase}s AHg-3te] EA
PHET Al EARY BN AL oS AL
ARt} BA8Ad (unit) = Emission Intensityx1000/S-T =
Emission Intensityx10/mM-hr(S: concentration of substrate
25 uM, T: reaction time, 4 hr).
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- FARA AU Bel V|AE lignin} AR FeT
2% 7HE poly R478% AREslel ZAF wiA]oAl=
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njnke)l =8 FARIAS vellisler, Sel7]Alel poly
R-4782) Hale] Az <lsle] A T2 Fe] o}
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Table 2. Extracellular enzyme activities of thermophilic fungi

Table 1. Mycelial growing rate of thermophilic fungi on various
synthetic media including specific substrates on 50°C
(unit=mm)

Time
24hr 48hr 72hr 96hr 120 hr
lignin 6.0 85 11.5 15.0 183

xylan 253 445 675 773 Al
CMC 135 403 743 All Al

Strain Media

Humicola grisea

lignin None None None None None
xylan 9.8 288 435 540 613
CMC 63 255 443 580 623

lignin 63 13.0 195 248 308
xylan 17.0 355 560 775 Al

CMC 70 165 280 385 475

lignin 88 105 125 135 155
xylan 285 358 535 628 755
CMC 190 325 403 578 705

lignin 73 93 12.8 148 285
p. S-5 xylan 280 368 578 678 748
CMC 198 340 488 623 755

lignin 65 83 133 193 275
xylan 223 315 410 500 615
CMC 153 258 37.0 475 563

lignin 7.0 115 158 21.3 250
xylan 265 348 560 638 735
CMC 193 303 398 518 615

lignin 8.0 123 135 190 245
xylan 245 345 548 668 755
CMC 190 320 398 51.0 3593

Trichophyton sp. T-1

Sepedonium sp. S-2

Sepedonium sp. S-3

w

Sepedonium

Sepedonium sp. S-6

Sepedonium sp. S-7

Sepedonium sp. S-10

o] Ag AE TEL HOR ARgEte] HES] B4 A
S =28t A3}, Sepedonium sp. S-29} S-5 TF|A Exo-
chitinase, Exo-cellulase ¥ Endo-cellulase & ZHFH gl A
X9 EA o] =A &A% wbd H. grisea var. ther-

moidea®] A FAEE= ul-$- ool (Table 2).

CElE|HA BFe| wAlYE FXEY
rele]al el A eA oA Fdol] o5 =

Enzyme (unit/mg - protein)

Exo-phosphatase

Exo-chitinase Exo-cellulase Endo-cellulase

Strain
Exo-glucosidase Exo-amylase
Humicola grisea 6830.0 5930.0
Trichophyton sp. T-1 6730.0 5810.0
Sepedonium sp. S-2 5730.0 5730.0
Sepedonium sp. S-3 6910.0 6850.0
Sepedonium sp. S-5 7520.0 7210.0
Sepedonium sp. $-6 7700.0 7350.0°
Sepedonium sp. S-7 6780.0 6630.0
Sepedonium sp. S-10 6410.0 6590.0

5900.0 7300.0 5820.0 5930.0
5860.0 6770.0 5600.0 5660.0
5780.0 5720.0 5500.0 5790.0
6770.0 7380.0 7270.0 7440.0
7680.0 8580.0 7950.0 8170.0
7450.0 7810.0 7810.0 8240.0
7440.0 7090.0 6960.0 7490.0
6910.0 8930.0 7120.0 7440.0
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Table 3. Growth-promoting effect of thermophilic fungi on Pleurotus ostreatus (KACC 500128) mycelium

Strai Control (Not fermented) Experiment (Fermented by thermophilic fungi)
o Mycelial Diameter (mm/7 days) Mycelial density Mycelial Diameter (mm/7 days) Mycelial density
Humicola grisea vat thermoidea 47.0 .t
Trichophyton sp. T-1 63.5 ++
Sepedonium sp. S-2 64.0 +++
Sepedonium sp. S-3 ’ 51.0 +
Sepedonium sp. S-5 48.2 + 57.0 +4++
Sepedonium sp. S-6 50.0 +
Sepedonium sp. S-7 54.5 +
Sepedonium sp. S-10 52.0 +

+, -; Density of Pleurotus ostreatus mycelium.

Table 4. Growth-inhibiting effect of thermophilic fungi on Trichoderma sp. SIG-51

Stra Control (Not fermented) Experiment (Fermented by thermophilic fungi)
o Mycelial Diameter (mm/3 days) Mycelial density Mycelial Diameter (mm/3 days) Mycelial density
Humicola grisea var. thermoidea 63.8 +++
Trichophyton sp. T-1 48.6 ++
Sepedonium sp. S-2 447 ++
Sepedonium sp. S-3 51.3 ++
Sepedonium sp. S-5 65.0 e 46.3 ++
Sepedonium sp. S-6 64.6 +++
Sepedonium sp. S-7 65.0 +++
Sepedonium sp. S-10 42.3 ++

+; Density of Trichoderma sp. mycelium.

elejAle]l #AMA EXERE AT 2, Tricho-
phyton sp. T-13} Sepedonium sp. S-2, S-5 TFolA =g}
WA FAk) AAEA Gt el 2y o
oAl AR =X &7} 9l H. grisea var. ther-
moidea e SR &7 Jep A okt FUHEAAE
AAA &2 = 26.7 mwed )l BS§A Trichophyton sp.
T15} Sepedonium sp. S-2, S-5 FHE AHsld a4
& AR WAGA el FRe FAEAE(10.0 m/
dyol of 50% A= w=A JePdtlFg. 1) (Table 3).

Trichoderma sp. Y% XSz}

ele|Xl FEFFo] A9l F3ld el Trichoderma sp.
o gk s Ffolo] Z3HE-E UolHT] $i3le] X2
A Fgo| #FE AMEsle] wA FHEE WA
Aeh-g- iAo Trichoderma sp. SIG-518 53le] wiFat
A3}, Trichophyton sp. T-1 X Sepedonium sp. S-2, S-5, S-
10 72 AHEsled EEE AR iR NA Trichoderma
sp. SIG-512] #AMIA A&7} FAEF K (Table 4).

, n #E
Fig. 1. Growth-promoting effect of thermophilic fungi on Pleu-
rotus ostreatus (KACC 500128) mycelium. A; Compare TEAE A EHe FAEoF AelA xyland xylose

control (left; not fermented by thermophilic fungi) to °! o N 121 o e
experiment (right; fermented by Sepedonium sp. S-2, TR el 2] e TEE]_O‘] s12w, 53] ":‘T_:/]-
thermophilic fungi), B; Compare control (left) to experi- A Aelg X AAEe B, 53} Foll xylano] ¥

ment (right; fermented by Sepedonium sp. S-5). o] 5~50%0] o|2ch(7) %, 1998). A7) AIs} 7o
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xylan 7|A8E& ZHI9)e wiA] AbA] 2 AL AAES
Holi= A ol “lelHAl AulE miRAlR Al
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el AL JFd R A FIlER FAF ARS ST
+ Aoz gk ol 7| gloy Sacchromonospora
sp. & W AL2A FelEe] oFEel miA[elA xylang
Ha)slvhs Ao} dA 3k Deploey and Fergus, 1975;
Rosenburg, 1978; Trigiano and Fergus, 1979). w23} 31.24]
TS cellulose WA Qled AAo] viEl o) Haljdt
12 25 5 ook e Al Fw) cellulase®] &
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7} 9= ALz g

LigninZ }-% 3t AAA F25 2857 glon] o
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WAL wiR] REARA ] e B 2 B T
£ 23 F d9vn BuEgici(ain 5, 1979). 22
el WA mi-¢ EFSt lignin B3 FAF 7har glow
Phase II #Aol|A2) 14 njlEo] F713H Foll= 2
&7t o] A o] Foixvt A sjvh(Woode} Leatham, 1983).
ol AFAME ligning Falsh= oA v|AES A
ot o5 wAES FEoz ol WA FAE
lignin 8|5 A CZ 1 Al mepdvln Al
o .

efeluAe] wjx] Azl A 227k 752 thermo-
philic fungigel sl =efe{mAle] A} Akl s =
X EAE 2ARY AF} Sepedonium sp. S-2 FANA A
L AAE A& = JdYh Sepedonium sp. $-2= EFF
WAoo} AR Lxr) whg B oohzl CMC wix|2}
xylan WjAjel| o] A7} Luw wghom FAlEt Ao 2
H] 349 g4 Ew =9iv) olejd Ax= wAlY Al
Azro] wiAlel] EH % n|AE ohgFel ol o 2%
The B3 (Fermo2l Wood, 19810 Fgo]F2] F7le) o}
2t A FAF Aol 4Kl F8 oo fE £33 At
Abe] ofe] FrtEm Es] 3ofr o oFe] ZrEgIS
(Carapiet, 1981)x= X.ale} wlaate] & of, o5 3124 3¢
golEe] kel o8] eleHAle] Azl oofEe
kol FoW ololl wet el FAF o] A
AR Al worEel g ckbolwAle] AL At
v A A FAEAE JebAW H grisea var
thermoidea’= =el2|MA o] FAL AAol= A HA183)
£ YehA] 3o ol 7 A qrAlzlel PR3k o9k
ol 927 wEog gt

X [=]
b | L

selRlAe] b AR F0A7E B FRe
RS ABEE efuise] akg FAI7E e
B RS ¥eka 2 QU AHREoE 2k

R

of. meleHAl wiR B R E Felgt 758 AlAd gl
A B lignin W8 A 52 FAHA| WAL, xylanase
e 25 Fe FolA I, 53] H. grisea
var. thermoidea®} Sepedonium sp. S-2 H-e]dFolr F=
& heligieh Cellulose MiA|oA) AR A vhe}
et 2 ¥ #al 3 5 gle U MUF-test® 3
3t A E9) BH] cellulase] A EE Sepedonium sp. S-2
9} S50l 7 2 AL JeplgiE ol E F TR
LelWA RS 50% F7HAFeH, FEFged fal
e Trichoderma sp. SIG-51¢f W& A F3 T e}
ek, olAke] Z® Hol meA Fabol Sepedonium
sp. A= el Al Al Al wiRle] AR EE 9o
= ZEAF Bl WAl AAE 3 9 fElide] A
A8 s ek webA el Al wiR] Azl gle] o
S 3] Fge)Ee] Wi 88 o= vt

dAtel 2

E AT 200020019 % P st my A7e) 2
ol &3] =7l ool FHAL=HTh

=3l

Ao
o

AR, B, WA, AAE,
ARE] AR el Slg
173-181.

AR, o4 8- 2FgE. 1998, WA}, pp. 259-301. B}
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