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Morphological and Physiological Characteristics of Amanita hemibapha subsp.
hemibapha (Berk. & Broome) Sacc.
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ABSTRACT: This study was conducted to investigate optimum cultural conditions for Amanita hemibapha isolated
in Korea and its hyphae characteristics. Micrographs shows the presence of clamp connection. A. hemibapha grows
as mycelial form(M-phase) 2-4 y/m and yeast-like form(Y-phase) 7-8 ym. The fungal spores were broadly elliptical
and papillate, 8-11 X 6-9 zm in size. The nucleotide sequence analysis of the ITS of nuclear ribosomal DNA from spo-
rocarps and in-vitro-grown mycelium supported the fungal species is Amanita hemibapha. A. hemibapha showed
sequence similarity in the ITS rDNA with A. caesarea(97.5) and A. jacksonii(98.5%) which are morphologically sim-
ilar species to A. hemibapha. The optimal pH and temperature for mycelial growth of A. hemibapha were pH 6.0
and 28°C, respectively. The fungal species showed best growth in SYP and GYS medium. A. hemibapha grew well
with mannitol and glucose as carbon sources and peptone as a nitrogen source.
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AN (Amanita hemibaphayS FTH A ZH Amanitaceae),
B AL (Amanita)dl] &= 424 HACE QT
Holut e e 8o DA e 2k, 394
HALOZ ofF5E 7He7HA] WA sekEhE 9, 1999).

DA frgellA glo] a1, AlA wAleR [
Amanita caesarea®t JENZ - AE|H o2 FASIO(EFEZ
T4 AT, 2004). AR WA(A. caesarea, Caesar's
mushroom) -2 oM (Tuber melanosporum, Prigord
black truffle), WA FOIHA (Tuber magnatum, Italian white
truffle), 4| (Tricholoma matsutake, Matsutake), ZZEHA
(Boletus edulis, Porcini), Z|ALE|MA(Cantharellus cibarius,
Chanterelle) 531 $7 2,50009%5-2] 2]-8- WAl 5 HIMAL 917]
A= WA A Arh(Yun & Hall, 2004). A. hemibapha
9} A. caesarea B FUWAlSl| &5t 424 H
Aoz 713253} o] LS}, A hemibapha®] 71521
& E3 U (Quercus serrata), AYNTF-(Carpinus laxiflora) =
dHA QO™ A caesarea® 71FA BN SEZEANE
(Pinus strobus), WA U OYAINE(Pinus virginiana), 145U

Castanea sativa), F+HU =Y (Fagus sylvatica), 9 E
gUs sy
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2o (Quercus petraea), A7 IF-(Quercus robur), 3
E3ZN(Quercus suber), Castanopsis carlesii, Castanopsis
hystrix, Quercus baronii, Quercus faginea, Quercus
liaotungensis, Quercus lusitanica, Quercus pubescens, Quercus
pyrenaica 5°] THGonzlez et al., 2002; Meotto et al.,
1997; Trappe, 1962; Yang et al., 1999). 2x9|Q1 524}
ANX= Q. suberst C. sativa’t A. caesarea®] 7V¢ 8.3+
7|52 Eolgkal BaEo] dth(Daza et al., 2006). 2 Al
AR o2 Fislse) 75 ERE A5 Ho Yeiz
Slel, BrIAe Bl A5 Bk ohizt 9
T Ex EagoME gL dA kR oF Wik,
2001; #thH, 2005; 4~ 5, 1995; ik <} £, 2000; 42H, 2006).

A. hemibaphaSt 252 A. caesarea T 12] 7oA €]
FZujA 27l th et AF+(Daza et al., 2006)2}F Castanea
sativa®] Belol A caesarea 45 F/ISH AF(Meotto ef al,
1999) 3 Fei4 SAEENTH A e, 2004y
B EARIRE, 4. hemibapha®l] S A= S - o2
negE AAgolt, weba] £ AFoA= A71AR1 Il
7R Qg Ao} 712 Bl BAIE dfetslr] Sl
Aol FEjA 54 9 5, 7ol EamAl
o WA 58S skt gk
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ok FAAEA AT KNUF0013), F5=(22AF AR
KNUF0012), th7-(5-34}F; KNUF0011) 3%<JellA 2007 7-
84, 2008 7-9€°ll AA AF L st A5 E AEA A
ZA& H235le] PDA, PDMP(2.4% potato dextrose broth,
0.3% malt extract, 0.1% peptone, 1.5% agar), MMNBIZ] (1%
glucose, 0.3% malt extract, 0.025% (NH,),HPO,, 0.015%
MgSO,- 7H,0, 0.005% CaCl,, 0.1% KH,PO,, 0.0001% FeCl,,
0.0025% NaCl), 26'Coll A %Az T},

EZM S3

APz AP WA 2t 5, o, iy 52 <& 4
E4& §3to = gotsigitt.

TAREE: 75 welste] wieFek & wALe] Q1S T,
35311 7 (SSAPO, Leica)o 2 FH&3ITH Auj=] o)A
HjokE FARs 38k 7 (DC300F, Leica)o & H2a101,
Tissue freezing medium3} cryomicrotome(CM1900, Leica
DMRE)Z ©]-8-3}%] microtome sectioningS 573 F oA}
FES vhEo] #ESY. dAdr g #ES flEiA =
TARE A9st 2712 HFH3t] 5% paraformaldehyde, 5%
glutaraldehyde®} 0.2M phosphate buffer(pH 7.2)2 /J¥
12} 227g 991 Karnovsky's fixativeollX] 12} 224, 1% osmium
tetroxidedl| Al 22} IAS AA|SE T ethanol, Isoamylacetate,
Critical Point Dryer(HCP-2, Hitachi)& 212} A%ZS AJZTh
o] &, Ion Sputter Coater(E-1010, Hitachi)g ©|-&3}] &
FHE e, o] FHE Sl FARIARAW]Z(S-3500N,
Hitachi) o2 #2313t}

<

FAFZ: AF g WAle] ZF FEellA EAE ol 3eke
n7 o= AT

DNA F%, PCR 5% % 7% 97I4€8 2% & ol &
3 54 2 BF: AP A AIES 1.5ml tubeol] €2
—70°C Deep Freezerol| X S27A%Z X171 & WA A2, 500 24
9] CTAB bufferS ¥ pestles o]&3] A|EXE F
T AAEEE st AF S FHsEAT A E2 tubedl]
2)H 298 &7]3 RNase 5 (10 mg/ml) 28 3 37°C
oA 308 *]2]3le] RNAE A A3}33t}. Phenol : Cloroform :
Isoamylalcohol (25:24:1) 500 11 ¥& 3 20°ColA
12,000 rpme] =2 1587 QAR E 3 § tA] 45
300-400 S F3to] MZL ubeZ 7132 2809] == 42
100% ethanole ¥ 43Ut} ©] & 3 M Sodium acetate
1/10volume (pH 5.2)& F3}aL 20°C ¥-siLol 1028 %
B F 12,000 rpm, 155, 4°CollA] QAR S 3 TFS, Pellet
S F3}o] 70% ethanol 400 42 232 E§H5H] 12,000 rpm,
155, 4°CollA] 4182 &1L Ethanols: &5-38] AXAIZ] &
HHFF 50 4 B3 DNAZE F83] =& 5 9A 55°Cel
A 1087F viFAIA Genomic DNAS E2]AZ T}

23t DNAZHE rDNA2| ITS(Internal Transcribed
Spacers) -2 SZ3817] 9151 ITS1(5-TCCGTAGGTGAA
CCTGCGG-3’) 3 ITS4(5-TCCTCCGCTTATTGATATGC-3')
primerE ARE-3FH TH(White ef al,, 1990). PCR HHg-2
Bioneer AF2] KitS o]&3lon ZAL 94°C, 587+
predenaturations A1Z1 3, 94°CollA] 3027} denaturation,
50°CollA] 3027} annealing, 72°ColA] 137} extention®]
3THAIE 30cycleHd = AL 72°ColA 587+ post
extensiondst T SZE DNAE 1% agarose gelollA =
719 311 DNA bands %1 5, ulo] @42 Ake] 7172t
AR sequencings ©]2]3H3tE. BLAST(Basic Local
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Fig. 1. Phylogenetic tree of ITS sequence from A. hemibapha and other reference sequences obtained from GenBank (by Laser gene
7.0). 14 species of Amanita and 7 species of famous ectomycorrhizal mushrooms are classified. A. hemibapha and A. caesarea

represent 97.5% homology.
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Alignment Search Tool) searchE §3ll NCBI (National
Center for Biotechnology Information)?l 5% =
7759 nucleotide 3545 HlaLskaL 54 8k Th.

Sz AEe| HEHX =7

W8 AAEA: AT HALS PDA, PDMPHIX 5o
22 52)Z 8jo] 25°C incubatoroll A QHSF BT, HokE
22 T AR S DA HES ] Z4zke] ulx
Aol B4 e BTt

FAA AR 27 D 24: AA LS L5, pH,
HjA] 58 Yolr 7] £35le], MMN HiX](Malt extract 3 g,
Yeast extract 1 g, Glucose 20 g, (NH,),HPO, 0.25 g, KH,PO,
1g, MgSO,7H,0 0.15g, CaCl, 0.05 g, FeCl, 0.012 g, NaCl
0.025 g, Thiamine - HCI 0.003 g, distilled water 11}& ©]-8-3}
LEE 1636°'CHSR 4°C 7H 02 w9l s, pHE 5, 6,
7, 7.5 HelollM HA =05 AA At £3 wiR]e] ¥
sl w2 A xJo|E Yohrr] 5| PDA, PDMP, SYP,
MMN, GYS(Table. 1) & 57FA AAWIAE pH 6] 714
v Fate] Ad-S S sIATE 7 FA WSt WE #AF A
S0 Jg gohdr] 913 MMN siA|e]] gAael, el
FTHE HIAA AR

REE WA= 121°C, L5719l 15%7F A48+ sislom,
i E #ARE cork borer(diameter, 5 mm)E ©]-8-3f] ¥ &

Table 1. The composition of GYS, MMN, PDA, PDB, PDMP,

SYP medium
Medium(g//)

Component

GYS MMN PDA PDB PDMP SYP
Potato dextrose Agar 39
Potato dextrose Broth 24 24
Malt extract 3 3
Peptone 1 1
Yeast extract 1.5 1 2
Glucose 20 20
(NH,),HPO, 0.25
KH,PO, 1 1
MgSO0,7H,0 0.15 0.5
CaCl, 0.05
FeCl, 0.012
NaCl 0.025
Thiamine-HCI 0.003
Bacto soytone 1.5
Starch 15
pH 6
distilled water 1/

All of the medium autoclaved at 121°C, 151b/in2, 15min.

50471 28°Collx] AR, ehildate] Al #AlE ZAX] &
microbalanceE ©]-8-51] mgth9 = AxF S S5

ZAHE BE AEE ANOVAE o] &3] Z7dl w2
2ol & A8k, zfol7} 18H Afole 5% FolaE
oAl Duncan's multiple range tests §3l] H7ke] 2}
o]& <1, 23} SFATH(SAS, 1985).

HElY 270 25t 53

SRS FriAlTte) S8k WALO R S fimt Sollx
B4 91717} o] Tk 56 em =] Frk(

L 2A004 SOl EIAWA Zto] {31 A2 wAlo] v
ChFig. 2B). 2t A8 ek 4 527 H3o 282 of
7-10 cmo]aL SUF-E0] 7P Cls ol AoH, FYF
A7F B=3 Foubel Utk(Fig. 20). 2t o] AL A
FAE W, ofAFERl FEA Fe "ozl FEAto
o ok Wil slth(Fig, 2D). FE4 Bl W] 1t
freel =g #3Ee] AnkEENEA sdIAIEd,
2004). = AEF o= -9 Yad meds o
Eh f1%o] 7heaL, s3] Bilo|7t ol thFig. 2E).
gk 7ol @31 WA o] iU Tt Atk(Fig 2F).
FAREL WAoot FEEn|H o7 xS e A
BRI o2 811 x6-9 me] F7|E YepiT). 24} g
e WS Hoju A& #F & 4 Urh(Fig. 3). ©l
25k FEo] #FS Bl 71E AFelA ] S 2
& Fo= Y7E

SZRALS] wARE FA] F 7] FEIR VST AHA
et AP (Fig. 4By 523 ¥wd 3717F 2 7479
(Fig. 4D)°.2 TEE|QUTH AVSE wAEe] 273 F2-4 um,
78 #AEe] AL oF 7-8 yum=E FEE QT ol gk
APEE ARl A3} Clamp connection®] F/d= o] 2+
(Fig. 4A, 4B, 4C, 4EyS &Rl & = AUk 4. caesarea= %t
FHe| FFo] &, te & TS5 Wad 2
FH7F AL FA} A derd ool 4. hemibapha
o Ao ® gErh(EENETH A=, 2004).

F2 d7IMd 240l 2st 8-

DNAF-9]ol Tt 5742 GenBank database (http:/blast.
nebi.nlm.nih.gov/Blast.cgi)& &% BLAST(Basic Local
Alignment Search Tool)= s3It} FFollx] NHS +5
KNUF00139] thajod F32 H714F 2413 3 A, identities
7} 580/583(99%), 556/559(99%)E R A. hemibaphaSh
99%°] FEdS I & UJTh I HASRHE
et met AR T A7IAE A4S g A
341/343(99%), 578/581(99%)E A. hemibaphaSt 99%2]
5748 e SITH(Table. 2).

A% ANFAS A hemibapha®t GenBankZH-E Z=x3h
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Fig. 2. The external form of A. hemibapha. A: ‘Button’ stage of A. hemibapha. It looks like white egg and connected with white
hyphae. B: Reddish orange pileus bounce out from white volva. C: Pileus surface is reddish orange at the center to
yellowish at the edge. Broadly plane and papillate in the center. Finely lined at the margin. D: Gills are free, crowed and

pale yellow. Spore print is white. E: Stalk have annulus at the upper part. Yellowish orange pattern at pale yellow stalk. F:
White volva covers at the base.

Fig. 3. Optical micrographs(x 1000) of Spore of A. hemibapha. Spores are broadly elliptical and papillate. The size of spores are
8-11 x 6-9 ym.
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Fig. 4. Optical micrographs(A-D) and Scanning electron micrographs(E, F) of A. hemibapha. The circles in A, B, C, E shows the
presence of clamp connection. 4. hemibapha grow as mycelial form(M-phase) and yeast-like form(Y-phase). D represents Y-phase.

Table 2. Identities and gaps of sporocarps and in vitro-grown mycelium strain(KNUF0013) in ITS region

Strain Identified name by BLAST Identities Gaps

Sporocarps 1 Amanita hemibapha 580/583(99%)* 2/583(0%)
Sporocarps 2 Amanita hemibapha 556/559(99%)* 2/559(0%)
In vitro-grown mycelium 3 Amanita hemibapha 341/343(99%)* 1/343(0%)
In vitro-grown mycelium 4 Amanita hemibapha 578/581(99%)* 2/581(0%)

*A probability of 96% of above will recognize it the same genus.
All of the strains are identified as A. hemibapha.

A. caesarea, Amanita?; WA, Z12] 3L Bo] deiR 4244 WA
T % 215E sequenceE 4131 nucleotide el A
B g slo] AFTEE FJSIATtHFig 5; Laser gene 7.0).
A. hemibaphai= A. caesarea®}t 97.5%%] FAMS UERAL
A. jacksoniiZhE 98.5%°] FAM3S YERNATE. 22t
FuAlE 5 SHAleg de] 48X 4 muscaria®t=
36%2] W2 FAMIS e ITHFig. 1).

A ] T2 A caesarea®te] A A o]

AUTE. FriHAE] &Sl thiste] HAle SHAlolx|t
A. caesarea= A1-EHA R FgollA 7l Aefj=lal Uk
(Yun & Hall, 2004). ©]¢} fAFSE 2 2 o2 A&
2 4 =4, °]E2, Caesar's mushroom(4. caesarea),
Slender Caesar's mushroom(4. hemibapha), American Caesar's
mushroom(4. jacksonii)®|th. A. caesareaS +HSA| oA,
A. hemibaphas &M}, A. jacksoniie EH|A] LAY
SHcKHall ef al., 2003). o] |FH o2 v vzl
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Fig. 5. Characteristics of 4. hemibapha's hyphae growth in liquid media(PDMP). A: After 2-3months of inoculation, surface gets
whitish brown hyphae. Some spot-like hyphae drifted in the medium. B: After 5-6months of inoculation, hyphae grow up
about 3-4 cm(diameter). It has wooly white and whitish brown hyphae. C: After 10-12months of inoculation, hyphae grow
up about 4-5cm(diameter). Some spot-like hyphae drifted in the medium. Most of mycelia might be stopped the growth.

A. hemibapha®] TIF-5-2] FH7} A caesarea®|= $IL 7t 32 A A7) AlEFske). o] B AR A A =
FEo] WhrPdel Ex o #H(EENTA wHdAE] Holt}, o]t A= Hal AsFEA T2 SHA A7)

=9, 2004). Alzkeitt, 5-70 o] AU FEA AE #AE B
A HAL A} A L7t =2RIvkFig. 5). ZAMAS
S Al RO| HiX|H MA SAl (PDMPHIA], Agard7hellA = Solgh 213 S& vepdnh HAl

HAHAFPDMPHIA M= Sz Alate] AL vll¢- C=mRE IAH R T Ak A 7Y Be-E
=7 Holo}, iAol @IS HETA F 208 A YERATh DAY R RS 531 dHlE ], 22 8

Fig. 6. Morphological characteristics of 4. hemibapha's mycelial colony on solid media(PDMP). A, B: Isolates were obtained from sporocarps
of A. hemibapha directly, isolates are wooly(white hyphae), crease surface. C, D: Isolates were 3rd or 4th subcultured. The edge of
mycelium has whitish brown hyphae.
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4 7 9] QUthFig. 6A, 6B). Petri-dish®] 7] S
galx] Woy Yrks dukAQl MAlAKEe], R 5)9
A eels T2t 2, 33k Al gS Fale] 19 Fwrt
At AFREE PR #AE FEE Zlo] Uehd
o2 AAFeE YeRAth(Fig. 6C, 6D). 0218+ 752} Alth
s AAE 770 B Fo] Wl Hig
AT F7H g d sttt

ez Ml FFHUiX| =A

FZujx] A9: GYS, MMN, PDB, PDMP, SYP 5 571
o] WA & Fall #ARe] AFHFS S8 GYS, SYP
iR & ARESES 739 7HE et #AMSS e
ATHTable. 3). PDMPHIAIE ARE-SISIS 74 A S5t
TAMESES JERY AT MMN, PDBuX| ol 9] FAHY
J2 A Z319 ). SYPHIA|= Peptone, Yeast extract, KH,PO,,
MgSO, * TH,0, StarchZ =] 3L, GYSHIA|= Yeast
extract, Glucose, Bacto soytone® 2 A% ujz]o|t}, Peptone
o] A7Fe SYPHAIE ARS RS 75 dAMYSo] st A
2 AFolA] AR OE peptoneo] H7FEINS W] A5o]
5 A} XS} Peptoneo] BZFHAl AR
A= |l #g A7 FUH R 9T AoR A}
i=h)=

pH ¥ 2%9] d%: pHE 43t Ak AT
=243 A3}, pH 5.0004 Ak Ago] 78 Az,
pH 6.0°14 717 -3} thi(Table. 4). 4. caesarea(CTI,
CT3, CT4, ZL1) @AMS2] pH 6.0-7.0914 7174 s}
o Aok YIS K (Daza et al., 2006), A. hemibapha®)
APl pH 5.0004 78 -3 S-S siitke

T-oh= Zol7F Wk 7 & 1999). 525 16°C, 20°C,
24°C, 28°C, 32°C, 36°Co2 A3l i 5 AFHS
SA3IATE 16°ColA AL AS5o] 7P A3 VERs:
o} 24°ColM = ¥R FEst FARISS YeRlgleH
28°ColA 7HE et F#AMESS YERI At Table. 5).
A. caesared2] A wlA] 2291 24-28°Ce} FAFSIEH(Daza
et al., 2006). ©1213t 4. caesare &} A. hemibapha= 55
394 WAO R, FErt EA 7]20] B2 A5 7R
et (522183 533871+, 2004; & 9 L,
2001; #iFH, 2005; 4 5, 1995; {7k <} 13t 2000; 42H, 2006).
AFARD e Jd3S dAlste] g Alte] Aol
ek 25 Fofol & Ao 7 AH)

2293} e Pl e 24 480 vAE 9%
W2919] G Bohur] SAsh 025%¢] W2AE F71ste]

A% 33t} Control> MMNHE|A]9|A] (NH,),HPO, &
A olgk vixo|t}, BE AU AN F3e A5
S YERAAINE Peptoneo] H7FEUS W 7P gk
ARS8 YERRItH(Table. 6). NH, 9| AF©] NO,
Bk F4A e, o] A3k Sawyer 5(2003)0] -7+t
3o 2 AmanitaFollA] NO;2} bovine serum albumin
B} NH, o4 o % biomassE WeR ZAztel FAsc)
olefgt Aiglo] GZFHAl AL AR o}t w2
HAe] gt Fog JFAER] FATAC UoA] omg

Table 5. Growth effects of A. hemibapha strain at the different
temperatures™

Mycelial growth(Dry weight, mg)

Strain Temperature
Table 3. Growth effects of A. hemibapha strain on different media* 16°C  20°C 24°C 28°C 32°C 36°C F value
Mycelial growth(Dry weight, mg) IET;}JSF 71.16° 82.81° 94° 99.29° 81.94" 81.86° 135

Medium
GYS MMN PDB PDMP SYP F value
KNUF 0013 87.98° 73.12° 73.12° 80.55 88.41° 3.55

Strain

Values are means of five replicates.

*Means followed by the same letters across rows are significantly
different at P=0.05 by Duncan's multiple range test.

Strains were grown for 50 days at 28(= 1)°’C, pH6.0.

Table 4. Growth effects of 4. hemibapha strain at the different

pHs*
Mycelial growth(Dry weight, mg)
Strain pH
5.0 6.0 7.0 7.5 F value
KNUF 0013 85.12°  90.69"°  89.58"  86.68" 0.08

Values are means of five replicates.

*Means followed by the same letters across rows are not significantly
different at P =0.05 by Duncan's multiple range test.

Strains were grown on MMN for 50 days at 28(x 1)°C.

Values are means of five replicates.

*Means followed by the same letters across rows are not significantly
different at P=0.05 by Duncan's multiple range test.

Strains were grown on MMN(pH 6.0) for 50 days.

Table 6. Growth effects of A. hemibapha strain on the different
nitrogen sources*

Mycelial growth(Dry weight, mg)

Nitrogen source

(NH,),HP
o,

Strain

Control** Ca(NO;), Peptone F value

KNUF 0013 79.54* 90.19®° 87.12® 9781° 2.14

Values are means of five replicates.

*Means followed by the same letters across rows are not signifi-
cantly different at P=0.05 by Duncan's multiple range test.
**MMN minus (NH,),HPO,.

Strains were grown on MMN(pH6.0) for 50 days at 28(x 1)°C.
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Table 7. Growth effect of A. hemibapha strain on the different carbon sources*

Mycelial growth(Dry weight, mg)

Strain Carbon source
Conl** Con2#**%* Starch Glucose Fructose Mannitol Sucrose Glycerol F value
KNUF 0013 51.43% 5653 75.03™  7529% 66.79" 81.97° 66.03" 66.77° 11.63

Values are means of five replicates.

*Means followed by the same letters across rows are significantly different at P=0.05 by Duncan's multiple range test.

**MMN without glucose and yeast extract.
***MMN without glucose.
Strains were grown on MMN(pH6.0) for 50 days at 28(= 1)°C.

AeS kAol gk A7} o] Fojx{of & Aot}

7R AR AL A5l BAgle] FERE Lot
el MMN sjz]ell 2%9] BAadS 7H7F Hrtste] A3
3. Conle MMN HiR|9)| glucose®} yeast extractS
A28 Aol3, Con2E MMN HiA|l glucoseS A& 3t
Hiz]olt}t. Conl¥} Con20llA #AH] Aol 7P A z38H]
el Conl, Con2& A€)8 RE ehagdolA Fost
A5 B3, Starch, Glucose, Mannitolol| 4] -3+ o
AMYES YERNRITE 2 5, Mamitols H71HFES
7 AL AFHS B TH(Table. 7). ©1& 4. caesarea
TAHAS] 24 EAigdo] Mannitol?} GlucoseEhs H L9}
U X3 (Daza et al., 2006).

e

A HA] 54 2
HiA] 2718 Z2ASHIT

AA|, B8}, FARAAAR A S ot @AY HARE
#2319}, 2 A3, clamp connections £ 4= o,
AP M) 730] 24 pm, ERF(YE)dAF A7) 7-8 imE
Uebdth A= e Y980 = 811 x 69 im=z #H2g]
ATk AR EAE Bl AR o R A% A
A. hemibapha= A. caesarea$}t A. jacksoniit Z¥Z; 97.5, 98.5%
o] =2 FAMIS eI #AKISS 91t H4 %=
28°ColaL, pH6.0914 HF HAMESS YeErAAT. B3,
SYP, GYS HiA|& ARSSIRS W 7 3 dAM S
S Yehidth g9 2= MannitolZ GlucoseS 47}
SIS o #AF Aol 7 Eids] e a, AadoRe
Peptone©| H7F HAS Wl 7 F2 A5o] o] FojH Tt

4 A s St HA

HIES

FEAEH FAF Y. 2004 =] WA A8 AL SHAL
TS g, pp. 467.

ghdgh, A, 1999. @Al (Amanita hemibapha subsp.
hemibapha DGUM 28001)2] Al A58 918k vk
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