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ABSTRACT: A study was conducted on the characteristics of 11 strains of Ganoderma sp. to
select the strains with more bitterness. Among the flat type strains, ASI 7071 and 7091 showed
higher bitterness, while among the branched type strains ASI 7074 and 7094 were found to more
bitter than other strains. The growth of ASI 7091 was best on Ganoderma complete media(GCM),
while ASI 7010, 7048 and 7075 performed best in oak saw dust media. Among the branched
type strains the esterase isozyme band patterns were similar. On the other hand among the flat
type strains, the esterase isozyme band patterns differed from each other. Out of 11 strains, ASI
7004 was found to have the heaviest fruiting body, ASI 7071 the thickest cap and ASI 7094 the

biggest cap.
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(Kim, 1989).

FEUtell A 1992l A5 160099 F7}ell A
1,594 0] BAE S om wipd 2 Akt 271 7t
FAlel siek

£ dve AR JHEE A o
43 Fo7 2v] AR & dFE Agstast

Axstden 1 AAE Bastuzt gl
R »

S 54 ZFAL

BAl @F B A AR AN g5
TR7IEATA FolFel REF 0 575 132
A A g el A Ak ASI 7004 ¢ 11 F55 AR
atodch

BiX| #F BE R FA wjAe dAWA A
HAGCM)E ARSdtglem o wiA] 2X (g,
yeast extract 10.0, Bacto-peptone 4.0, MgSO,*7H,0
0.5, KH,PO, 046, K,HPO, 1.0, glucose 30.0, suc-
rose 20.0, casamino acid 5.0, agar 20.0¢]t}.

FAP A= AV B 80%+ R 20%(V/V)E
F E3ste] S 65%F 24T F AT 1500
cc EpaEHel AR FE 9l 121T oA
90 Tk Abgdted AR AN ug-o 2 A}
3ot

op

el &M

A xHE AW AE FF F FAE o A=
Al AR &AM WS EAAAIRIch A
Abe] 2% 28~30C, 58 0% HEE FA5}
Adeom HAdATE AT Fdel 2AERch o
AW AL A F oF 400 Hhate] e
Aol A o Pt

Mgs

TAESEY = FAHEE GCM siR]e A 10
Zb wgsted YAE el A2 b FRTE 29
AXstsdch FAA 10 goll JRAALT Fof v
F 24Y% QAFE]71(12,000 g)o A 4T 2 3087
A R T ATAE AVGE ARR AHRE)
ok

WIIgEs A718%5e sy AVdF AAE

o]-8-3} 4] 10% polyacrylamide slap gel& A}, Or-
nstein®} Davis ¥ el wle} 5C oA UAZ AFZ
(30 mA/cm,gel) 3ttt

iy Esterase+ a-naphtylacetate 20 mg, eth-
ylene glycol monomethyl ether 2 m/, fast blue RR
salt 20mgS 02M Tris-HCl buffer(pH 7.2) 100
m/e} E3 F gels A AR 50 rpm
o2 5o wWlurl ANE d7kx] of 3087
x|}, Leucine amino peptidase:= gel8 H4j <}
(120 m/ Tris-malate buffer(pH5.4), 50 m/ 7=,
15 mg fast black K salt, 20 mg L-leucyl-B-naphthyl
amide HCDell FA3}o] shelstol 4] 3087 =4
Al H et

To|E =A}

ARMA FFEE AxE AAA 7g& ANFsh
200]9) 2& 713k ke 100C o4 9087 ZodA
A 325 3, o] FEAL AR A3}
150 m 2 =&k Ivlss AL 20ml 3
o] HEA o2 100 mi7}F A T o A oL
2 Algo] AR 7t @F7ke] Eubg XA

st
R % EE

TAY HYN BY

3= A ASI 70042 11755 GCM =)} 3
YR 5 80%9} m|7F 20%S £ wiA ¢l 30T
-e7)o) A 1097F wiokste] £ A} Table 13} 2
o] GCM =]l A= ASI 7091 F5-2] XH-o] 743
k3 sk ASI 7075 F57F 7H =<k A
el Fig. 19 2&H 35k HAZ 45 3
o} ASI 7071, 7072, 7075 FF& 79 #sdrh
aElz AR S Aol dE ASI 7010, 7048,
7075 59 AFo] 7P &3 3o ASI 7074
FFo| AQgo) Hqth. B3 ASI 075 FFE
GCMellAle Ao 3ot Frldllde & &
Frxc} el wiAle] wE FAAAL ik
Aolgt AE vehlgich o|#d #F3ke] #AL
A &) Aol 2L A FldAM= FAH
AAEE7} G2chs Hseu(1990)9] Zsts}l Fd3t
k.



352 THE KOREAN JOURNAL OF MYCOLOGY, 22(4), 1994

Table 1. Mycelial growth of Ganoderma sp. on GCM

and oak sawdust media

Mycelial growth (mm/10 days)

Strain
GCM Oak sawdust
ASI 7004 72 54
ASI 7010 75 60
ASI 7013 72 55
ASI 7048 69 60
ASI 7071 52 59
ASI 7072 54 58
ASI 7074 82 53
ASI 7075 44 60
ASI 7083 59 54
ASI 7091 86 55
ASI 7094 82 56
ASI 7100 74 48

Fig. 1. Colony morphology of Ganoderma species,
grown on GCM plate at 30C for 10 days.
1: 7004, 2: 7010, 3: 7013, 4: 7048, 5: 7071,
6: 7072, 7: 7074, 8: 7075, 9: 7083, 10: 7091,
11: 7094, 12: 7100
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Fig. 2. Morphology of fruiting bodies cuitivated at
28~30C for 40 days in growing room in ar-
tificial conditions.

1: 7004, 2: 7010, 3: 7013, 4: 7048, 5: 7071,
6: 7074, 7: 7075, 8: 7083, 9: 7094, 10: 7091
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Table 2. Dry yield, size and degree of bitterness of fruiting body of Ganoderma strains

Strain Dry yield of fruiting Size of fruiting body (mm) Degree of
body (g/bottle) Thickness Width bitter taste*

ASI 7004 34.8 12.0 875 ++
ASI 7010 246 12.0 91.5 ++
ASI 7013 33.6 120 92.5 +++
ASI 7048 338 12.0 835 ++
ASI 70711 304 16.5 835 +++
ASI 7072 29.3 143 80.5 ++
ASI 7074 276 125 96.5 ++++
ASI 7075 21.0 10.0 82.5 ++
ASI 7083 238 145 80.5 ++
ASI 7091 329 12.0 875 +++
ASI 7094 30.0 115 108.5 ++++

*: +; low, ++; usual, +++; high, +++ +; very high.
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Esterase Leucine aminopeptidase

Fig. 3. Isozyme band patterns of esterase and leu-
cine aminopeptidase of Ganoderma sp.
1: 7004, 2: 7010, 3: 7013, 4: 7048, 5: 7071,
6: 7072, 7: 7074, 8: 7075, 9: 7083, 10: 7091,
11: 7094, 12: 7100

FAWA L FAg FHAME FFo] wa} ey
7} g Wz, H7k aRln F2b Herh SA G
Ay 87 276w 2 AR 9
e M3y} ol wizksicky shodviHseu, 1990).
mebd gAwAle] FFE BEAE Ashs] ged
o274 #A x4 Aulsle] B Far) g9lom,
AAA ezl e 7 @] Apels: A8
THste] FAgk RFEA] o) FolHel & Aer

AR # %ok

HI|HE

Ax|uAle] M7)ed%E AFE Fig 33 7o) este-
rase9] isozyme W= A2 ASI 70042} 7010, 7091
T3, ASI 70135} 7074, 7094, 7100 +35 ASI 7071
#7072 FF7}F vlSslgl ey ASI 7075, 7048, 7083
#3= Eolg wleZ ehfigith Leucine amino
peptidase®] " &2 ASI 7004} 7010, 70910]
vlgsiglon, g FFAe WEE A &<t
o2 A7 AH st

olAte] WiE SRlo R Hol 2 FAR|Z}E
A8 A Qe g} d2A Hepd £ JoEE o
AE7l 29 Al ARG ey EA)3 3}
HAztA e 1 e ofAlo] whg- ohE A vielhd e g
Mo} delrt thEW isozyme band HHE ThEA
Yehbes AL o § olddth 2ela 243 FellA
ASI 7075 = AAA Hel, e g el

2 A0g Hol tf T Aog Amsgich

QAR WA 2] w7} vk E 58 isozyme =2
o7} qlerte 4] fste] w5 A d%S
A2 g A3} 3229} isozyme band HEFHE E
o]A oA ;A = gglch ZEv; ofd A7k
HAE 30l HES o & 2|7} gl ALE AR
Hoick BRI @A NEr) o2A velyg
ol o] A uE(1986)2] Aol FAIch



354 THE KOREAN JOURNAL OF MYCOLOGY, 22(4), 1994

HE(1986)> FzHA]ek AZA] ] isozyme WET}
ozA Jepdtz siged, 59 #FdMe =
AA Ye7h deke FUd NEE vehle] A
A Hele FHAQL Helzbr] Heke 7z
f.leA] Z]1€ekar shgdck 222 HH1994)2 F
F9] FEAE L wixd W) Ho)E B A
2E pold =S Jepdrkn stk

Inje
BAs 29g dehie TolEE 24 Ao
Table 29} 2t} S1ul=& ASI 7074, 7094 % 7013

Zo RAYNE A4 F5oF ket ASI 7075

w52 ALA = FHHE el o e
o}F Al Vel sich. |ZA 2 A4= ASI 7071, 7091
#59 mu| =) A =4 veldth o] AHE
Hol AgAQl #AZAARrle Ay A} &
anxs vepdcs Atg Hoh 2y 243
AR 2 AAA Jel} o] AR u]ste]
aAle)7) wiFel AEAAL Rshth

QR A ] F-E3 &ubql Fv)= o7rix] Ake
2 FAH triterpenoid Foll 48l 71 R E
22 lucidenic acid DEA] 5X10"9M&] F3] e
FEo| A &gte] A HhA stk £ A3 A
AR 8} Felr= ASI 7074 R 7094 45 %
EA ol A Iu| w7} Fohovt s Al
oJx]7] wEel HZARA WA A} L& FF9
kel F s} ek 28| & A 5
]S g Ae] oplx EFAQ v|=E
EA4% 7ol wfel] 4E % EASE vl
A7) €8st A= gleh '

olate] AnE TP FEs Bl 3FPHql
AAR A e ASI 7091 FF, ER|YeH= ASI
7074, 7094 TS AAEE B AAA 8] H| =7}
o2 #Fo) vste U2 s3] die] &%
ERoF Ago] 7h5dt #FE ALREI

m =

Fujert & AAWA FFE AR sy

FIIEATA Foldd BE FQ 1M 779
EAL A £ A o 2ok avEs
Hzbx] Fell A ASI 7071, 7091 F3F, EAH| &
ASI 7074, 7094 #57F =3l FAAAE GCM
w =z ol 41 ASI 7091, P54 wiR]ell A= ASI
7010, 7048, 7075 57} %3y AHAA L AN
A& ASI 70047} 7P F31 ASI 7075 57
7h e, AAA FAE ASI 7071, 7]+ ASI
7094 FF7F FEsigck aa ArjdEel A%
EQ a4 M) FAre esteraseol| ] BA|FH-L 7]
9} wj&dtg ot AR E 97 PR ephgon,
leucine aminopeptidasedl A= #ZA |9t R=F

SR

BEIR

Davis, B. J. 1964. Disc electrophoresis-II: Method and
application to human serum proteins. Ann. N.Y.
Acad. Sci. 121: 404-407.

Hseu, R. S. 1990. An identification system for cultures
of Ganoderma species. Dr. Thesis, Nat. Taiwan
Univ., Taiwan.

Kim, H. W. 1989. Bitter Principles of Ganoderma luct-
dum. Kor. Soc. Mycol. Newsletter 1(1): 30-32.

Kim, B. K. 1992. Pharmacological efficacy of Ganode-
rma lucidum. The 4th International Symposium on
Ganoderma lucidum. Seoul, Korea. 53-60.

Mizuno. T. 1989. Development and utilization of bioa-
ctive substances from medicinal and edible mush-
room fungi(2). II. Ganoderma Iucidum(Fr.) Ksrst.
The Chemical Times 133: 50-60.

Ornstein, L. Disc electrophoresis-I: Background and
Theory. Ann. N.Y. Acad. Sci. 121: 321-349.

Park, D. S. 1994. Interspecific isozyme variation wi-
thin the genus Ganoderma by isoelectric focusing.
M.S. Thesis. Kangwon Nat. Univ.,, Korea.

Park, W. M, Lee, Y. S, Kim, S. H. and Park, Y. H.
1986. Characterization of isolates of Ganoderma lu-
cidum by electrophoretic patterns of enzymes. Kor.
J. Mycol. 14(2): 93-99.



