THE KOREAN JOURNAL OF MYCOLOGY
Cepyright © 1995 by The Korean Society of Mycology

Vol. 23, No 2, p105-113 March 1995
Printed in S. KOREA

Lepista nuda®| TLR[BHLE

0jakd
BRIt s e,

=4
éﬁ’%/

gy

_|o|.

HEug &

Ok

Solid-culture of Lepista nuda

Sang-Sun Lee and Kyoung-Jin Choi
Associate professor and Graduate student at the Graduate School,
Korvean National University of Education, Chung Won Kun,
Chung Puk, 363-791, Republic of Korea

ABSTRACT: The mycelia of Lepista nuda were isolated from the different basidiocarps, collected
from the forests of Robinia pseudo-acaciae and mixed forests of R. psenudo-acaciae and Quercus serrata.
On the different woods, the growths of mycelia collected were compared with those transferred
from Applied Mycology Division, RDA. Also, the measurements of dry weight loss, as growth of
mycelia, were correlated to the productions of carbon dioxide on the different wood substrates.
The growth of mycelia was observed to be best on the woods of R pseudo-acaciae; followed by
the growth on the woods of Morus alba. The growth rate of mycelia appeared to be various, depen-
ding on the different kinds of wood substrates. The soild-cultures of the mycelia on the sawdust
of the R. pseudo-acaciae woods and the grains of sorghum and corn were conducted, but the basidio-
carps were not obtained from these. Therefore, this mycelium collected was believed to be important
as new mushroom utilizing the different woods resources instead of Q. serrata.
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Aol eR)A] ¢ka gl

7Y A(Lepiota  proera), ZoVAuricularia auri-
cula-judae; Cha, 1981), 4 ARA(Grifola frondosa),
BT XN Armillaria  mellea), >3o)=el=) Al
(Pleurotus cornucopiae), VL7V A (Lyophylium
decastes: Cha et al.,, 1981; Hong et al., 1984) 71
=el2| AP spodoleucus), . BEW X (Coprinus
comatus), MBS X (Pholiota squarrosa) 52 °f
A AL AF o] AFAML] 75A4S AER v
7t Sk ol#ldt B AFolx B-3tw, o}z of
Aol dig dFe dFAke BE3 AAA o
ol BiRY At g3k A7 ofF vw|g
A A o]t

wArFRko v A (Lepista nuda) H-H33} Hv)
WellA Apeted 2942 de] X sim(Modess,
1941; Norkrans, 1950; Lundeberg, 1970), &=t =
A s HAleR g wdoista FHoA ol
HAdspsin) =3, L nudas BHH 0T 4olay
WAL Z7y gle A “ele]ujARc £ RHew
Ak GF e L nudad) dFzA =}
AA Ao T3 AFelA R} 7oA g
FTHE AALAS AL YK Wright & Heyes,
1978). B¢+ =(Lamb & Richards, 1970; Lunde-
berg, 1970), EZA|ZeA] LAEZ o)A waste
sulphite liquor& o]-43l= uhH(Falange, 1962),
A HAE Y3 L7EE i okx A(Passecker,
1959), d<kaTe} IR fellA 7] WYz
(Wright & Heyes, 1978), ullo]] 2]} A AH(Fritschl
& Loon, 1989) 5°] A-1-= o1 it} o]=idh el 4
L nuda= 5olA weol d7" wAFow $2
el e S AREE #Aoz QB s )
g3 /e Fad Ao 715H7 9l =gl
+2 FHelA AR b B A4 2
st Agslsict o] HATS @ BT chdAd
A, WAFe] A FEE AxEgl o} 7|2
Az gl

M

rix
Ao | v Al(Lepista nuda)S 5% HAT
e FHdAM &8 LAEE vA %

918t (363-791 35 AT Zduid ope 4 7)
F 9] olFkr|o} W o}gfrlele} Ay EH
oA BAsE HAEE A BEugstadc o
27 & FATR 37T 4(Agricultural
Science Institute: F7]) wol3 25 Fokuke.
L. nuda ASI27004, ASI27007-& 2 A4 A&
&gt

&2

opell Al AT MRS AAA Y 3 HFEE
FFLR gopli 2] ERRA YRES
wlo} GS A A] AE3te] ul] sl tHLee, 1991).
wld #AR= clamp connection®] ¥Aj¥-Z &
dzted, gk et 71E Med W43 dA=Ee
A 2t 77t 2pd sidok. Al o
9 45 B3] AFEE WA e A=
L. nuda 7}58le], 2% Malt extract agar(MEA)
wx]el] B@ste] Aol stsich

ks

ool A FAIste] Eed Felud Frides
FE 24 e 755 MEA HbiA] 9 HF
atod 25CollA] 7, 14, 214 7Y vl ksle] 932 AAHE
A5t FAgAe] 7H whe FeldFE AR
22 Fesigen, 7o Agdxe g4 A8
THTEFE A8

IS0

MEA 3 ftejR]of] Z}7+e] #& HE3F F 25T
144 7F vl kstgdcl 199213 $5 AT =YY
FHoll 4} A7) e (Zelkova servata), L&}
Alnus japonica), VA1 HRobinia pseudo-aca-
ciae), - (Quercus serraia), B+ Morus alba),
U (Prunus  leveilleana), Zo\}7-(Pinus  densif-
lora), == (Populus nigra) 5 8% JE/HA&
2~3cm A79 Ht(block) 2 "HEo] FFAR
Ao 3ok A7 vzl kA vt
80Tl A 4847k 5ot Hx3lo] FAE SA3)
FA &3 F A7) viiukEg 242417 g
121, 1.5718tell 4 4057 22w gtE@eled clean
bench <tell4] A&l ¥ #& wikgt MEA 3h)
Aol AEstdck AF F 25CA 6047 w3t
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6047 Wik §- Zbzhe] whH g wiA|ZHE o]
Wol 250 ml Atk Y3, o)2 o)F nF-
s R whe ohS 25CelA SHEEE wiokstar).
e ¥ 1ml A2 AAEeleasm W) 7AE
100 W o} DurapakZE 3313} stainless steel co-
lumn(80/100, 6’ X 1/8")2] Gas Chromatograph(HE-
WLETT PACKARD 5800)E o]&-3}¢ic}. ow] A}
4% wAA Gast Carrier GasE= He $<4 30
m//min, Reference Gast= §-4; 20 ml//min 2 A A
%5 50 ml/min® 2 ur& & TCD(Thermal Con-
ductivity Detector)@ FA}e] oj4lsbels AJAlers
243t} o]o injector, oven, detector?] &%
77t 50, 50, 100Colgic). ol Arsleka YAATLE cc
/hr/g AT BAkste] FA|sldc) 7zt 33] wpe
Sl on, o] o] A Al URE AR
st ey =g 2hrte) welL 80Tl A 48
At Az ¥ FAE B4, A5G A
A skakr)

=
L
=

IEuX|

of Aol A P Sorghum bicolor) T 255
(Zea mays)ye 19931 % 7AH A=A B 2
&& A 9iske] AgsiTh oAU BUNR.
pseudo-acacia)> 5 YT LYY Feo zWE
A F FHeR o], 17 HAX (AR
T A 401 wiw) AREsReich e 91
2 H FUE30g A 250 ml AAAEEA A Y2
TEHFE oF 0% HA 7 Foll wjoo) Abg3}
Atk S MEA ®jAe)A 1497 wjoa)g) 7
AHE AA 6mme] FALE o]&38le], 25TelA
uh st o}

24 p_|.

Lepista nuda (Bull. ex Fr.) Cooke, QIX}3=afat
0|, Tricholoma personatum (Fr.) Kumm., Clito-
cybe nuda (Fr.) Bigelow and Smith
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Aolc), FHARE dlo FEL FEAIRE wWwaln
Z7ldle Ao} Fof YA ~chgaiog ¥
o} e 4~9X08~2cmE Fde Ao\ w 7]
F= FT Foh EAE 5~TX3~4um= 5H9¥
olnl, kL wAT E717F gla, EAEL i
olct. WA= ozt 238, SR 2AL 2
A AL AAEY W Do 9 = FAske vy
el A wtAslglow, FE-S& Ak Uk Al
H{Alolu], 24 AlAlstgdct WAL Z7|(stipe) ol
AR 2eds AAsd o, gE A et
o] AE29) By} FAHZ o)
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AollA A" WAl A =RE RS
Atk GS wiAjo A e okste) A4 B
A7 Table 134+ v}, &gl #AdA L2, L8,
L9, L10¢ 2<35lo] clamp connection®] #{Adeix
e A S dsitKTable 1). 57| o]zt
| Bof wre ASI270042F ASIZ70078] F -2
8 FAE wiERAS 7o) sho] Tabslyirh
MEA wiz] $jol| ] wjaksiw A 7, 14, 2195 FAF)
A AL ZA3 A= Table 28 2}, 7 A= ASI
270047} 71 ARG E ) whely olE BeA
Fe 719 Aolrt ¢lgr). 149A= ASI27004, L3,
ASI270077} w2 FALAE TS B 49 RE
A oA Hel A Rl Yehga o) A
oA akel AAre] %kEF L3, Ls, L7, ASI27007,
ASI27004-& Adbte] vhd AFq) it

Z1IAANE 98] e, e euHE ol AR,
Fhobs, B ul, AV EZe]ol] ASIZ7004,
ASI27007, L3, L5, L7%& 7t AEsle] F271 u)
% % dry weight 082 23§ Aste]cKTable
3). ASI27004¢ M= oA HEek FFAgo)
17.50% 2 713 =gtom, Bitnst 1507%, A
7t 1417%, SRVE7) 1384% £o2 7AETe]
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Table 1. The isolates of Lepista nuda employed in this experiments

Microscopic morphology

Isolate Mycelial color
Clamp connection Hyphae
L1 + nonamyloid®, numerous clamp connection violet®
L2 + —a —c
L3 + nonamyloid, numerous clamp connection violet©
14 + nonamyloid, numerous clamp connection violet ¢
L5 + nonamyloid, numerous clamp connection violet
L6 + nonamyloid, numerous clamp connection lilac4
L7 + nonamyloid, numerous clamp connection lilacd
L8 + - -4
L9 + - -4
L10 + - -4
ASI27007 + nonamyloid, numerous clamp connection purpl®
ASI27004 + nonamyloid, numerous clamp connection eviolet®

2Not determined because of contaminations during the process of isolations.

bA yellow to hyaline reaction (negative) when Melzer’s reagent mounted.

“The isolates collected from the forestry of Robinia pseudo-acacia in Korean National University of Education.
4The isolates collected from the forestry of R. pseudo-acacia mixed with Q. serrata in the mountain of Eunjeok

(Ganlae Myen, Chungwon, Chungpuk).

*The isolates transferred form Applied Mycology Division, RDA

Table 2. Measurements of mycelial growths of Lepi-
sta nuda in MEA agars

Mycelial expansion rate diameter
(cm) on the agar at the different
days after inoculations

Isolate®

7 days 14 days 21 days

L1 173+.13* 323t.15 4.23%.15

13 197+ .09  417+.17 553%.03

4 157+ .06 333+.09 443+ .07

L5 1.77+ 12 350%+.17 467t .24

L6 153+.03 353+.09 4.63+.09

L7 2.03* .26 3.60+ .38 477+ 27
ASI27007 2.00x 17 443+ .19 6.731 .03
ASI27004 483+.17 790%.06 830+.00

2The Isolates of L1 to L7 were directly collected from
the areas near Korea National University of Educa-
tion and those of other numbers were transferred
from Applied Mycology Division, Suweon, Korea
(see Table 1).

®Average value and standard deviation from triple
replications.

Zago] Egtekh el ©fd -9 o] Fol %
AAge s ykgkt(Table 3). ASI27007¢ A&

OIS Eago] 1088%2 7} Eokow,
At 2o Halgo] 7P wgkri(Table 3).
o)A} o] AYPFF7} BT oppAIVH-E Mt A
Baslgon], by, ey, =gy, i
&0 2 53 ol go] vehg o, vlvg, St
ZEH e ol ¥ FaE&s vEpignh
GC(gas chromatography)2- ©]-8-8}e] Fo] AT
CO, #g ZAFoRA TAHS AXE Ao} 7]
e Autatzz} g Agle] Ax= Table 49 7}
ASI27004%= EZ2] o4 COo) WA#Fe] 8.1 cc/hrE
1R EZorm el T4 7.2cc/hr, o}
A& b3cc/hr2 23 FAAE By syl
A 1.0 cc/hr2 71 FA4A o] W3keiTable 4). L3,
L5 oAzt 85, 62cc/hr2 71 & A}
gtom Zh}RE 12, 15cc/hr, SvFRel4] 09, 1.0
co/hr2 & AAES Boli 9 vKTable 4). L7
ZZaol| A CO,98 AAdeke] 81lcc/hrZ 714 &
Aty oM UFANME Tdcc/hrZ FAEEO]
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Table 3. Growth of Lepista nuda isolates on the: different wood substrates for two months at 25T (measured
by weight loss)

Various wood sticks

Weight loss of the woods employed (%)
employed as the

substrates of this fungus® L3 L5 L7 ASI27004 ASI27007
Zelkova serrata 6.78+ .30 1046+ 1.64 11.82+ 91 7.68+ .89 =
Alnus japonica 442+ 23 11.76+ 1.15 1243+ 2.96 13.84+ .79 -
Robinia pseudo-acacia 12.89+ 3.15 13.97+ 1.81 16.90+ 1.20 17.50+ 1.51 10.88+ 1.50
Quercus servata 5,56+ .80 7.01+1.03 496+ 95 14.17+ 1.72 210+ .10
Morus alba 8.75+1.27 10.05%+ 1.75 5.85+ 1.31 15.07+ 2.67 -
Prunus leveilleana 4.36+ 1.79 793+ .56 - 6.19+ 61 557+ .87
Pinus densiflora 313+ .87 598+ 2.0 04 + 00 . 356+ 46 129+ .18
Populus nigra 4.68+ 1.59 525+ 2.18 7.86+ 1.31 857+ 1.07 -

aWeight loss (%) was calculated by dividing the weight differences prior to after incubation by the initial dry
weight of wood chip. '

"All 4~6 year old branches of each wood species harvested around Korean National University of Education
collected and were employed for this work.

“Not determined because of contaminations.

Table 4. Productivity of Carbon dioxide® (cc/hr) of Lepista nuda on the various wood substrates after two
months incubation at 25C

Various wood chips

Productivities of carbon dioxide, cc/hr/substrate, gm?
employed as the

substrates of this fungus® L3 L5 L7 ASI27004 ASI27007
Zelkova serrata 46+ 5 34+ 3 24+ 3 31+ 5 —c
Alnus japonica 1.6+ .1 25+ .1 3.7+ 2 72+ 6 -
Robinia pseudo-acacia 85+ 2 6.2+ 4 74+ 4 53t 3 76%+12
Quercus servata 12+ 1 15+ 1 14+ 1 39+ 0 47+ 5
Morus alba 52+ 1.1 39+ .1 33+ 5 49+ 4 -
Prunus leveilleana 15t 1 25%.1 - 32+ 4 gt
Pinus densiflova 11+ 2 9t 2 1.0+ 3 1.0+ .0 +
Populus nigra 42+ 5 33t 4 81x 1.0 830t 14

2Productivities, cc/hr/gm based on the initial substrate weight measured by Gas Chromatography, after stepped
on the 250 m/ Erlenmeyer flask (see detail in Material & method).

*all 4~6 year old branches of each wood species harvested around Korean National University of Education
collected and were employed for this work.
“Not determined because of contaminations.

Fobeh W) BHE AFe) AR Aaed U AEH oI BUg Aeste o
olaksteiae] Aol o FARE 2AFY 4 sk

FRAE QolrgiriTable 5). o] ATz b

Sio] mE AFwT Babrks S AE AR Rl 2T

% A L EE R DR U b
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Table 5. Correlationship between dry weight loss®
and carbon dioxide productivity® of Lepista
nuda after two months incubations at 25T

y=bx+a
Isolate
a b r
L3 6 —12733 0.75508 0.91459°
L5 6 —04828 038868 0.72157*
L7 5 13261 0.30194 0.59419°
ASI27004 6 22688 0.21395 0.46083°
ASI27007 2 36994 042009 0.77295"

*Y (=Productivities of Carbon dioxide, cc/hr/the ini-
tial substrate weight gm, (see Table 2)=a (cons-
tant) * X (=weight loss, %, see Table 3)+b

*Indicated by the statistic analyses, p<0.05

“Indicated by the statistic analyses, p<0.01
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Fig. 1. Mycelial growth of L. nuda ASI27004 on the
different solid media.

o] W3S B Fig 15} 2o} o714 A wix)
© & S9F 2 oM oHEe Agslgdc). ASI
27004+= ZolAe 159717 hubgt FALAAS B
ojtk7}, 159 o) FHE] 20 UM 7R FRAQ AHL
Bolok AR HAY7)E udolgen 1%
HAZIE 2ol F 309AFE "ojx7] Atk
(Fig. 1. SFaalis 10478717 shabgk gAae
3te 10 o] 5HE FAAo] 343 Z7hsle
1794 Hol AyA=E wyoh o1 38 234
Fasr] Aok oA uR(ue £@skh)
TR 2494 713 g FAF AR var)
olEF Ak AAL nE J|A-eA AEstHq
A7l Al2RolE HEIE Holm glom 7)Ao

£ Hgake) AT 149 FFe| et A
vrepeh.
o
L

Lepista®) 42 Ao o}E FH HAlel v]sto
#H2ol| Ae=Elen, Clhtocybest B EAo] 3l
¢JthBigelow & Smith, 1969). o] WA EA&
Eo} &M gukeE A|(Tricholomatoid; 4o}
o] F& EIA Lo wA)Ql ClitocybesSh=
vy EANZE ddgirl of WAL za U
HAGAE 7 A2, Bigelow?] £¢] N7
= FEALE A= cKSinger, 1986). °l2dk
Rel A £ ¥2) A5} EAAe] 2ol Lepi-
stas} Clitocybe®] -2 Folslgdonz B njae
L. nuda® E-53}9icHSinger, 1986).

7135014

714 RS 913 AFEe] Fas A4 A}
&9 757t BF oPMIVE s & Basky
o, by, LUy, ZEUE, R o
F3&o] vleldri(Table 3, 4). 19} whdoll Wb,
2, EEEAAE o F ¥ Bil&s el
g} vHi-&= guaiacyl, syringyl, z2]x hydroxyl
phenol group®] lignin monomers$] c}2 ]2 o]
Fo]A 9)vKSerkmann & Ludiwig, 1971; Ander
& Erikson, 1979). &, v}5-9] 33h# 2A-& A5
uz} chofsbe, AEe] AR $7d) o) oE A
o8 AR, E=3} HYREFE Fyboly
U SellA g of 2lad sHE Aaaeg
.o 71t Serkman & Ludiwig, 1971). V5o w}e}
lignocellulosic complex”} ©}4ks}lr] wi-o) FA}7}
A% AEe) Aolk FHo] Pulshe Hiel
w2} B Zolm, ol WA FAPE Al R

EFol WE Sol4oleln 49 47t YA

S AR 3901 T ) ik il
el Akl A B v Afaslel Eael
ek AT SHE REAGA 1 oieleh. olef
WA FAFS) AL FRe) AZeon 2gse
57t AEA o olgEgen, a9 i
uho] AA)=e]x rHCrawford & Sutherland,
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1979; Hackett ef al., 1978 ). ¥ Al FAb7}
QBN A, Aabsle 'R 2 FAR S 53]
atHtLee, 1991). CO, MAd#e] A o
A SAAGNN e VY A gAY
o Ao} o] ArfAE el m2(Table 4), A
Af-dlel] gt @wake] Ao g 71k 7t glAlch
dubdo g el A FFoRE Ay
¥, BR8], eelubE, S ool
HEur Bt Sol oA glekHE, 1973;
ubg, 1974), 2 A3 Az} olghA v FA%
A Aeldt AHe] gt & QgAful= FF
T el £748 AEsk Ausiz 9l
A vz o 2 A3 Hape= zlels} gl
(Chang & Hayes, 1978). A:v+5-2] 2-23(Poria cocos)
AuRel A, 552 wood extractel]l £j3 B3R Al
ol A shbgot 78 & 14 delhdon o
w28 oMU o2 Jehdci(Park ef al,
1980). o] Aol oJle] ohE WAF3= P L
nuda= oAV g 713 BolAS siRle
Aeg AtmE R} ol L nuda®) AR @A
FHlol| op7AvHre] Fete] AW A} on
e At PEu), olylaL}Tel A HV*XHHH
o] 7FeAdE AlAERATh A kel mAlF] o
T2 B olela, dife] HFUEF Eo
Frat AlEe oEF e glo] thake UF-F A

—

£ &

L

o:

Ao} AR W ek 2, AL FO WAL
5 2 FHeE FF WHFE ARSEl
SRER WL P £k DR EE R P
Aol of2] g5 F51 glch. o]2idt well A chelgh
WAe Al ThE U SEd] @ o] $.02 o
AL 28lciy Az4HEc) FR)RA] o}Fhx| o) B
bR Al Wztele) £44 WHelE ik

2

of, o WALl AuirILe] =Tk, Aol
TEFOR oMo} Bl Hapirl FR o AMggow

ujg8 299 g2 Fasioly sbch

Y

NEoA FAE

=
. L. nuda= °J_HP7<4 )

TEE FAsE Sgieldes iy, ¢
2 2 7 - Z(mycorrhizae) 2 K 73}t
(Wright & Heyes, 1978). L. nuda®) T A%
g A= 2% slow A A gt A7=
Alz=gh vl glon AAAPAEE BA= Bkt
(Passecker, 1959). g-dui=|e} rye grainol|x €7)
A AAA 84S B kgl cHWright & Heyes,
1978). ©] "474] oA E-E(casing soi)= F£R3F 7
o7 WAl HrjdAd @ AAA HEe AGAE
7osled Has sk V)8 Bk
o] mAEES] dArtakEe] Hodsb(Eger, 1962;
Urayama, 1967; Hume & Hayes, 1972), 5-8-2] &
ubg- ghols A EE dhs AoR BAEAUTHWri-
ght & Heyes, 1978). 1A 344 98 B2 =
212 9] 7}s}A =(Rasmussen, 1964; Sinden, 1972),
Bg =0l 2R3 ekReeve ef al., 1959), CO,0 5%
(Eger, 1962), %W (Wright & Heyes, 1978) 5|
Jare mlAtky Bwstgdch oleldr A X
ol L nuda®} AAAHAAE f=3lr] Sl
AAela AHgk AFA L o] FAA A k7]
Fog AzE R} L onudad) LA HAS
A= A1 Hatel] gk oefsta A A A<
A7l daste olzle] Wigt AEAd ATt o
Fojrol & Ro7 Azbe|ofxlr},

d B o2 oy

H 2

Fpasiisial F e olrialoldl g A
F-8 opgpriote] Egela] mIARFHbFo) R AL
nuda)ys AAst] FAE el Ee"
TFARe} FR1A o) Fel 4] “tv"%E WES AME AlBER
FE9 714l B Fabe] S U5 AsE]
ERib7la A eko #7‘4@"34 o] %TJr o}7}Al o,
B, ZEUT E 47

o7 b, 2
g+ A Ak Al

A FHAS 8] E3hodc) 191‘% sk -
Ao g thE FFY i }}EP{— TAME
dglen, AAA HA4E fstide ge A9t
2 8.3},
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