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Studies on the HIIROTAKE (Trametes sunguinea) pigments (1)

Cultural conditions of the pigments production, physical and

chemical properties, and antibacterial activities

By

Matashi Kono*, Takao Terasuita®*, and Mitsuyo Okumoro**

In generally HIIROTAKE (Trametes sunguinea) is known as a saprophyte of a
wood. Polyporin that was reported by Bose (1946) were thought different com-
ponents to over pigments on the properties. We examined on the cultural conditions
(inorganic salts, temperatures, light and water) physical and chemical properties,
antibacterial activities of the pigments.

As resuts of the examination, we may conclude that obtain a best amounts of
the pigments a addition of MgSO,s7H,O0 and KCl, 27° ~37°C in the dark, and

solubility of the pigments was a maximum on pH 9.6 at 20°C in ethanol and also
the pigments was separated the four components by Thin Layer chromatography.
Stability to the ultraviolet ray irradiation found the fading rate 35% for 24 hours,
and Tartrazine was 109 in the same conditions.
Concerning with the antibacterial activities, mycelium of HIIROTAKE took
precedence with bacteria, and occasionally showed obvious bacteriostatic activities on
the serial dilution method, but careful consideration should be given to these problem.
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13 o e CE s EE (12, 000 tpm/min) U, Pl S E7c@RMBTERICT F T v a —VRICHEIT S
ZET, BIEAELK DAY, HEEPBE, PREBEZEEED CPY, 65°~67°C THEET
b, RIAEMINTLBE, 77 R INOBRFBEEZET 2, FRIKH 5~10ml THEEZ1LD,
CETFUDEBERDLTFEE Vit BSSRAL, B (70°~80°C) LicT, =Fu7ia
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iy, Table 3 iRkt EAK, —Forara—iv (99.5vol%), xFiaria—i (95
vol%), n-7FaFa—n (95vol%), 4 v 7 ia7aa—u (0 voly), ~v+ v (95volg),
THifbikFE (97 vol%), s wmokas (95 vol%), T b v (95 vol%), zFaxz—Fa (95
vol%), fHihz—Fn (90 vol%), @ 11 BICH>WTHEHRA L, 20°C, B Eicsd 3 70°C oEE
#, pH &AL E DLLT OV THEIRME % et Lz,

RAEHGRES~12mg =M 757 235 R3NBE vAHOTHE L,
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Hitachi Perkin-Elmer) < 200~600mg ¥ THIEAIT S, MR %E, 99.5volgo=F vy
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T, YVASXVGHEREI v 77 4 — TR, dEieEAAic, L4 Ry P EZN
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Ry by a, by, ¢, d, LDOVT, FALPINR <7 b VERE LT,
2) RBIURREHTIREHE

MAELD, BE2XI0PEORKEAART S, RBRELTCHEFOSR 2 —VvEHEIEYR (£
—bIVY, TAVY, ¥veviIn— FCF), UL4BHOBRKEZER 1.8cm ORBRE
i 10ml 3o, X 6AKEZZNENASME (25°C BEr, 70°C B, ALNMT (Fyardipaf
ek 10W, FEEE 40cm), HAMET (GRE FL—20BLB SAGREDEE, FERE 40cm)] cREL,
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b4 o2y GREIRFEREO LA RS TR K D, F v Tova— T, HERES
B, RICT0 %L FuT0a—nT 1/100 DERARCRET 5, RETofIclBE 7 (4 2 » 8ml
SORME, KIC OO 0.5 ml SOBETIC AN, 1/1000, 1/5000, 1/25000, 1/125000 i
FWRT B, chic, 37°C, 48R U iR (Bacillus subtilis, Staphylococcus aureus,
Pseudomonas vulgaris, Escherichia coli, Vibrio sp.) %, 1 FA4H (105~108 @) >R L
37°C OHIRAPNICEN T U, 24 I5RSMIC 120 ISEIHEIZR 24T - s RO BICY VE VEEH Y D 07
1/25, 1/50, 1/250, 1/1250, 1/6250 OZUE THEMZEHE Lic, LT F LT~ DHOD
HEERBLUOAFOZF v T v a—wiBiRIcH>OTERE U, BBEHoADE DA EER|C
&,

PRVEOME G A A AD S OZ — &L, RFICKE>T + OKERL, HEEAOLD%
&L,
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T UDEHEEE LcR Y MUC2 %7 v a— 2R Y v # 4 B R EREEEH (pH 6.0) Fic
b4 w2 B S o/MNy (ER 4mm) 4 @E% 2.50m [EFT4 7 BicEE L, B 5 ER% 10~15
mm (37°C, 24 05f9) FTHEE LR DI, TFTULDEFELK B. subtilis, B. mesesntricus,
Escherichia coli, Staphylococcus aureus, Pseud. fluorescens, £ 1 A& H *HREFEAE K
10m/ THEEKE L, b—<RIMKEHEE Y TREBZRE (10ml d: B. sub 10°x1.4, B.mes
10°%1.6, E.coli 10°x3.6, St. au 10°x7.8, Ps. flu 10°x6.4) %, 1 B&&S+HELOEH,
FERICHEEE U, KERILUCR MY 3 M EMHORBEREICH T, 48~T2HHHEL, 20Kk
MEAEE L, —7, 2%/ va—2fY v # 4 e fiHER RS (PH 5.8) 1, Hifif—
mlice oA 2 EAREBIEL, 37°C, 24 Mgk LB A 88.5X 13 mm iT75 - 7o, [HA
AR O RBEEMOMIAE 1 O&iisr, £NTNRIRT 5, EXILR ) M3 RS >HMEOEHIE
FEICR - T, THERAXINFREE U2 OIRIEZ R L7z,
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Fig. 1. Mycelial growth of T. sanguinea and the pigments production
on the malt agar medium
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Fig. 2. Mycelial growth of T. senguinea and the pigments production
on the potatos agar medium added 2% glucose
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Table 1. comppsition of the liquid medium

Czapek-Dox solution | Czapek-Dox solution | Czapek-Dox solution

X . . medium differ
medium +N medium from addition factor
Sucrose 20~30g | Sucrose 20~30 g ‘ Glucse 40 g
NaNOQOs3 3g | Aspartic-acid 2g | Peptone 3.7g
K,HPO, l1g | Glutamic-acid 2g | KCI 1lg
KCl 0.5g | KeHPO4 1g ! MgSO,-7TH;O 0.5g
MgSO,+ TH,O 0.5g | KCl 0.5g | KyHPO, 0.5g
FeSOy 0.01g | MgSO,+THO 0.5g | FeSOy 0.01g
Water 1000 ml | FeSOy 0.01g | Water 1000 m1

‘ Water 1000 m1
I=RMAY v HA =R ERER T, Table 2 Compositions of the mixed medium

30°C, 3 B#%THK 10f5 5 B EBLICIIAR | Mixed medium (A) | Mixed medium (B)

WEZ 5/Nyhd 12mm U5 & 0 HEhk Chips 400g | Chips 400 g
&Cif:, %@75“;‘3@9%%5’\&@52 (@,gﬁéi S Rice bran 40g ’ Rice bran 40g
) % | Straw 10g Straw 10g
WHEB~EREE) 24K LY, 8EHIC é- Water 400 ml | Water 400 ml
2, BELEBE~NEBALT, Bkolus |3 | MgSOsTH0 0.5g

KCl 0.5g

Bic@goh it r B L, TORRIC
BERTBMICOB L LB L, BEOEHE, EFFEREMOEAIVEL, HZHbMH
BORZR L,

Fig. 3 & Table 1 z;x U7 Czapek-Dox solution & Czapek-Dox solution+N JEFEANEEHE
DEBICONTI, HEERIOEAICE - Th, W, BEcERARSLT LT, HART R EA
ERMARETH -7z, U LEBRBBEOHEBEEZEL, K > T, EREOEEFRD
pH [Ziljitih, AR, BEARhic 0B EIC G T T,

Czapek—Dox ZEEEREHITIZ, FRERO 2BOEM I 2 DRT D, BERI10AKTIR, WHT
EATT 30mm i OB E S RA Ui, BEARLBEARBILONT, #oghEb
BIZEE O LI oh, RSO ER/MEAEE Uk, BERIW, Kk, kob
TEL, BHONEMEELE L, ERBEOERFIEO pH (38, B b BRI, Rl
KO, DDEMERICEIN T,

Table 2, Fig. 4 T/ Uil Ak 2 BT,
fEOEME D SBEATRT B LU OLEOEBR IRFTH -7,

b A a2 thROE A RIEEICN T 2@ IEic >0 T,
20°C T 50 %Ll LR L7-bDiE, £2<m<, 70°C T, =TFrTra—i, AFLTa—,

E# 20 mm,

MgS0,-7TH,O % 7-12 KCl i®mzlts (B) 2%,

Fig. 5, 6, Table 3 c;®x L7z,

N—TFNTaA—Ny AT INTWA=NEDT A= VHE XYL YD, 50 %L1 OERE

ERUI, AMT—T Vv TEAEKHER LD -7, Fig. 5, eM 22y B 2O F VT 02 —
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70°C, 20°C 2, pH 9.2 BESEM LT L,
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06 10.0
pH pH y,
8.8
o SamplelOmg/Water30ml 8.3
i 1 Hour 6.6
- SampleiOmg/Water3(ml
6.6 1.0 :i“)an!q]:lgi‘brr?g;cV\'meriiﬂml
-5 mmute, 70°C
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Solubility™ > Solupility™ >
Fig. 5. Solubility of 7. sanguinea pigments Fig. 6. Solubility of T. senguinea
against the ethyl-alcohol (20°C) pigments against the water
Table 3. Solubility of T'. sanguinea pigments
Solvent ‘ Tempoerature I Solubility Solvent ! Tempoerature ‘ Solubility
o . o) | I > I Cc)
| %0 ‘
Ethyl alcohol el " # Acetone ——- *
N e o 70 ++ 0 +
; 2
Methyl alcohol & T _ Chloroform FO - + —
I R ++ 70 |
. I 2 | —
Distilled water & S » -II iso-Amyl alcohol & i — =
S SR (N A S R
Petroleum ether UV S - Benzene 20 | —_
777777777777777777 70 = 70 I ++
— . . 20 =
n-Buty!l alcohol = 2 - Carbon disulfide —
o _ 70 o+t ‘ 70 I
Ethyl ether 20 o +// + - below 509, ++ : above 509, — : 0%,
70 [ Sample : 10 mg/Water 30 ml, 1 hr.

PEACEAEEIC 0TI, Fig T~131KR LIz, £ 4 a2y BEOARENABRINZ <7 + v

ZHIE LT, 3ldmp F426mp fHFIZ A S5 2
S5t

DDEY— 7 &, 535mu MIIC/NE LY — 7 I8ER

5.00 *1 10XI0™? (89, 5%9%, C.H;OH)
Lous *2 2107 199.59%,  CAOI)
%] 0 3ldmp
*®2 7 {26mpu
T 650
=
=0T
005
L, -
300 1 S 500
Fig. 7. Absorption spectra of T. sarguirez pigments
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Fig. 8. Thin Layer chromatogrphy Fig. 9. Absorption spectra of four components
of T. sanguinea pigments by Thin Layer chromatography of
T. sanguirea pigments

A o2 r i EREOEE 7 0= 77 7 4 —RBROFERIT Fig. 8 IR LA, 4HDAR
v MCHBEL7, ch oo REfEZ, 0.48, 0.62, 0.68, 0.87 TH 2D, /7 7TDCARy bOD
A, HOREESEL, fhioa, b, dEEAERLL, THLIDEARY P OEATRIZ RS
b VA E 5 tcER, Fig. 9 ofRAER,

Fig. 10~13 Tot 4 v 24 (ROLEEWITDOTIE BICERIVGEIRE O5AK 2 R AFRAR
U, 24 BsTHI B % & 73 5 72,

TR RB AR ARRIAFEICE OIT o BRI, Table 4 WRLAY, 4B FrTra—n

50 4 50 1
~——— T. sanguinea pigments o= T. sanguinea pigments
-=== Tartrazine 40 =~== Tartrazine
40- ~—x— Eosine %= Fosine
~xx— Sunset Yellow FCF =xX= Sunset Yellow FCF
3 30 . 30 1 e
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I / =
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Fig. 10. Fading rate of the pigments Fig. 11. Fading rate of the pigments

in the dark place at 25°C in the dark place at 75°C
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Fig. 12. Fading rate of the pigments Fig. 13. Fading rate of the pigments

T, BEICKH UT /1700 (SR o LB E
AOZFEEENL SR, HOR

on the fluorescent lamp (10w.40cm)

4 %

on the ultra-violet lamp

(TOSHIBA, FL, 20S-BLB, 40¢cm)

T, 120 iR T HUIEM D - 7285, KIEE DT
Bl L,

% L F T I a— VHIFTIZD S g4

/_Jm\ lJ’ 7&;%111—9% T(i‘i &AJ ‘C.‘% @%ﬁféi/i’m_ y)fA f\)\ 'D'fx_o
T EREC X 2B TR, KRBEARABAZRICEE LTV EMIC, ~7 7Y THRELEX
Table 4. Antibacterial activities of 7. sanguinea pigments on the serial
dilution method.
Sample Condi— o = B. sub. N Sta. au. ‘ Ps. vul __E. coli. I V. sp.
tion oo 124 48]72[96[120 24[48 72[96] 120 24]18]72196 120|24]48[ 72[96] 120 24 48 72[96[120
Ethyl alcohol | 4% 14 # - =[e 2] = A [ [
FEthyl alcohol Ve % = lE = e e e e = =
B e e e e e e e
49% | X dos |+ H M —]E FI+ [ H[H A — = - [
E e T e L L S e e A A== I o e o el
HITROTAKE | BOH “o5oanss [ i M4 —|2 [ [ H [ — = [+ T [
pigments 17 X 170006 %#HHHi++++{“%‘{+%HHAN}{7—1-—-H-——|f++§—H—
pH 7.0 L &xXds  H[H] -+ ++ +14t] -+
Distill- 77X thg ||+ -+ +[4 4 —[+
ed [ &Xides £+ e + 4 I
H:0 [ X robes [+ —|+ ++ 4 |+
Blank [ ] [ [ A [ £ A
Chips Et.OH [ A — [ A A
o el e o ] e e el et = e e
m&?%m% —+%%%—————A77~—++%%m~f?ﬂ:
Sorbicacid i | EXds [ A= (e[ [ [ ] =
Mo Xz A 8 L A L L A e o e =1 e i
T U X rdsn A LA = [ [ [ T e




B PG+ 35 TR » SO ¢ & 4 B 20 OBl B G i H) o

(Sta. au, Ps. flu LAV) OEMESRE A v 27 FRICKY, HORIER GREOAM) ZRL,
T2 RERICE, RAKCEBLT, £OBIPHRL>BERL, BREARR UG U DMBEIZEMME
THIEZEIL Ule, —ERIZICK 2880, TFWEQUE LIRA ERE DR REF 2,

v # %

HHRKRIEIE 2 %7 v a—2NA Y » 54 = HHEREI ETORATRT EBRAERICHNT
i3, ZEHURREEITIE, 37°C——28°C T, AkKKY Sofft#dicknigd, e4 o2 5@k
Hoigery Hovenrey 10 200 3 High temperature group I8 LT, 4~5 B OEMET~ ~ v
—WICHEBT HEH505, EEHEOERTIE, DL BED - o8 RE R U, S 1UE R Al
G RPOBIBHINEZEZ NS, L L—EMEET 5 S EEE, HARRESRAIKCED,
8 HHEEICIE, BIERMYI—HmICEABTEE L, KEOEE LYY, 28°C KW LEATRLD
i3, ORAPEEGEL, BEEzR2 LN, (URERR—IRIC, BATEBIRD TRAMLRKICE
TEHNT, HREOHA LT Y (EADAR M Y IMOEICEMUAEH B2+ v 7P Lk 58 &
DERLEB LD 25N, 350 27°C, 30°C TR AHOEARDMEE DK E LKW, 1o
LA BRARDSITIEhNI,

COT LS (GRS SICHEERGRIT, AR EDRIRERET T 2 4002 55, —IR
KEZF LN EARE R HERERE O ) S EAF T, CRAEMICIKERE BRI Th 5 &
D, B, BRETH 2% 7 va—2IfHY ¥ # 4 =R (TN G—PER b & u55)
DESPRART 52 &, BERERERICINITATERNEGC—PHEMI O Lo BEERE DA
o, BRARICE M Uc S, o 2 Moiic il 3hid, ENRE&TIEG P, &
BEDs 27°~29°C, R B IREEFEOEF KRN EMbh 3,

Czapek—Dox N TP Z OZEFERMTIHOSE N 6O ARLHEIE, 4 n 27 K505, Bk
AR D 7o DT S ot K, FENECE S SICM LT HIRA SMEICE LS, AIisil
ERREMEDEDPOEWETH 5, L LAE, AKEILICOWTESICKRS 62 LTk »
T, ARERORBEBLUBRELEORKEELNEICEKETHA D,

REEORGRTHE, MhokgiEst, Gidiicid, 28°C MiassEs Rt Ebh, U, fFicH
UTld, WA TEEAR, GRS, AMOaBmREREaTPPR, Chidic, HHSIN5 A,
REBNORENRSTVEHEE, KFOBREBLOOBEGKELTHE L Kb S o005 (Fig. 3, D

RO MgSO, « THO, KCl iEina 5l (B) o Fs@BiRiniEl& D UFTH 1, 4k
BREORMEE, MOBRLREEVE ORI H>NTS BT 208088 55 (Teble 2, Fig.
8, EREROFBRER 27°C~29°C TH -~ fcbs, W, Bifrd 27~31°C TLORERRICH 75
WO LIZIZFERTS o7, BEAKIZ2~260G BN EER O, ORI S RN DS
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RIFTH -t WoTTOMHZE— 7 I LTABMBEFTICON, RV IMATHADRBIRS A
B LB L) 32 FN I THD Sh, Y EOKRES» SIRARHIC MgSO,.TH:O,
KCl i /mis il ciiian (27°~30°C), 22~26 i RIM & 035e b RIF IS & D © Sk 2,
BEEIC DD Tl e m sy 3d e F vy ra—n (99.5vol %) b OEEIC KR U TE S
B L, AT N T, BHROEBLME, =Fr7ra—, 20°C, pH 9.6 0l
fnEEbhE, LrLahooril, TaCEmT2bold, Recoild 7, EREY, &
BFGKICRAE EEZL DN TR, 40RILL R TR, MRV BEBES TR
TBTEAREINI, FHEAOL S TERBANERL, MAROERERRILEP 7, o
SR ZABANE, KEMEAEBEICANS C L RIHETIEMEY, XK, =Fv7ra—rhic
NaOH % fnz T pH % 9.6~10.0 30 <19 5 &, Pkl 24 U, Hiokosis, 70°C Likic
s 5 &, AL, Hentels, pH BEMEMIcH S, BHEGENL, &30 R >BIci 3,
LA 2408, WA, PH AR Lopr, 9.8~9.9 2L, Nalg, EMEToFIcIn,
FEEISEHICR D EEZONDEN, WOIETE, MEEEZRTLE I »IE, 4%, RIATILES
&5,
wieR—srs—gun b 757 =LY, BRASEEERAD, FETHE s CBSNES
o7, COMEEDWICE (4, FIEIRIIN R <7 P V) R pER, Fig. TIOR La#kic
3ldmp, 426 mp ICBRABIVGEZZ D, CRbOERER ER—ER, H20EELUOEE
BRLTWBT EMD, AEFRE—RSTRENWCEEZHOATESL, LLLEABESAEDL D
ZEEBICEL, £L0ACO0ENT/ YRILEYTEEC L L, DAMBEIESBHEA
O g EEE R 18 S [polyporint S0 | e ZHIAMBE LM b, s F/ VKERT S
FED SAORIERO—IBEF / VRILANDED D EHEEIND, FARABRAEREREICNT,
Xanthorametin® R 2 @E#AR T2 Mo T3, b &ho, AEREBE~PEL
DB LDOTREL, BEOMEADORD, MES OO THRMEMEEESNL DT, 4%
DI LIS NIE R oI, SRk~ yEy 1 T2 by (7T :3) ZHL, v A
FUVGHEMTHRE 7<= 777 4 —%iT 72, 420AFy MTRBELic, S5IKTDAR y
B AP U TR R = 7 PV EI S 0, £ NEL 2 ~3mp DOFRIBRBIA <7 b
B Ute, HIHEEBI A <7 v (Fig. T) T 426mpe 22 LicDIZEMGE 7 (&~ b
V) LRI b OT, chpsitn s B LUK, N=N BrXolErzo—BEdsb0
ERHNB, ARSI <7 b, ZOUc kY, EL¥ERTE» S, BT EMA 550

ThdH A D,
A e AN RORENETIE, o z— 7Yy (BR#EE4S) &, 25°C H25100E 70
°C OMHHEAAIC X A EEREZ N O—-F LT AED, NOUMTHRETIcH T 2BE%E, b4 a4

TEREDNMAKEOMER LT, BARIEE TR, 4y Y, vy bza—FCFEHER
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LETH D, COMBRPICE T ZENEWTIE S LET, 4HROUELORBE ML LD ER
b s,

BRICe A o2 2 Fou7va— il BROMEAMEICONT, WIKRFIFREP, HIFEED
TEREDP—FETIE, HEAERFENGED Shids,  B. sublilis S OEIC LT
X EDOHENIIREE D o7, S. aureus, Vibrio sp. 1 L CIRRAEHRAEKR TOHETER
L7, MRS ONRERS B, 4BrFoTra—VvisBBEMRESS 20 E 5 MEHBICE 2D
T, 6BBIVABTF ATV VDATRENRBREERILECH, 4B TREENDIOC
EATER Uic, BAEM (B) HEAMKICT FrTra— il aRICEAT 2 EHE SN 2 KB
FOEFCOOTOIRUTH - lib SBELT, LRV HAOWERENC OBRIICHELET
BTERMoDTHZ, L LTKERTIZIEEAEPRET AR LN C EICOWTIRKEEBHR
EXFUTNA—VEEEROERE BT LR RER SN, v EVERA ) v LaOHI1Y I
R UTRERRBHEBICX > T, TCAGNER U, AREBICHN L BHROHMILIC DT
bR OLENS B

SHRFFERRIG D 2 % 77 v 3 — 2 &+ H7 4 & 0 K IEIL b o HEfiik T, AR AT
RICHRT LT AFTICHIF S RE L, S. aureus, P. fluorescens L) 5D &K IC 1T AfAE L,
T2ERRICIE, BRAICRE LT, TOMBBRL >BERL, BHRELR UKD, MR, SR
Tl TORRELSITEA m 2y RADHKTHEATH BT EEi UIc, S.aureus, P. fluores-
cens (T U TR CMEELD BT &M, MREZREWE L, 15 Likc, —FMETH, B33
TEREOS S SRR A, S, aureus, P. fluorescens i RICEBEDNTHT, €D
BB, T2RHTCE, WHBUALUCHBER Lk, ChBEEEEGD 2 SR DB {HEE
LT B2b0EELNE, B. subtilis, B. mesentericus, E. coli Ti¥, < HRIZHE T3,
ZLORBRBERZARL, AEEAOEZIIIINTOE, ot U ILOEEEBE LA,
B L, FhOBRERP BERELTHEOT, Wl mIRMERSN S D EED

N3,
Do tn»s, KEOMBEICTT 2HURIEREREORETEBE BN ZR LD L
EZ o, ICRIRE F 2 BRRICH 9 A DLIRTEIC DO T H RN OB EBH A D

\Y = #9

O b4 o2rEARE, BAERKICBILT, TH CEFEREL, 2%7va—2xNBY v a4
£ B FERREH, Czapek—Dox #zih, Czapek—-Dox-+N jgEhzll, Czapek—Dox Zihkzlt, 114
Beth, IRAKEH +MgSOu e TH,04+KCl) o e Fln T e AR AR o 31T 12 2 5 o R IR & A%
HEROEBRE, BICHBROEEICO W TG Uiz, MR &TE, 227 va—-xniy»
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HA EFEREEH A S BT CIRER 28°+1°C TH »7c, BHEEERTIZRA (MgSO,THO0+
KCD 5, #IFFEREHANIFTREERDED, 28°+1°C Th 7z, HiRETE @7°C LR
TREARGERELD, ERLERSEDTEZ 0, ]« BRrOXREITCERERNE A LN
7z, BAEMIZ MgSO,+TH0, KCl Ziikjn L7z old 27°~30°C, Wi s RERMBRIFTH 5.,
@ b4 rOEOREICET 3 EEER, = Fr T~ (99.5 vol%) THRATREELD
25, HENEMATH D, FAOKTEABRMEZNANE, PROOKEHEZ RS C L 2RBD
7o

AL EEELD & Tah U, i pH (9.2~9.6) [T, WH L2 LWERMER Lcs,
RELEOBBRLEET, Th)HETRO~RBEOEZRL, ZENL PHIRIZ8.8METH 5,
B eAwsrrEZotERinTE, Bbioa< b7 7 40—k BOLERBOBRIDERD
FERAAHEE Uic, U R R Pov i, SIS0 TR UekiR, 314mye, 426 mp; £
BRI A =7 bR Lic, XBEOTLCIKED4REy FRBEON, 160 EBAMK
RA R P v EFFAER, 214mpe, 216 me, 219mpe, 221 me ([ZHRBINDSED S, A E
OFEH: T 2BEDFR ) v O—F/ V) 13 Tra— VB TH AT &, BLURKRINEES
DoF ) YRERLULYABABRICEEIN TV IO TREBOMEHESN S, Sicl~rckdic
SRE LB ONLZEHRICE S/ vRILAODBEVEE, HEEYD, HAREOGBEEREENS 2
&M, HMTH B, 15ICT v b7+ vHo Chrysophanol RO x FuEE, & 50 3 DK
EOBILINTAET 2 —HOLENZNGY, E5ICk /o 2 rBREEFRT» B S h il
% [Polyporin] &4/ viZAZd-EBbNE L, FThInomESL, Fuss Ehefnzid
[EE D Polyporus rutilans'® Hh o & 458 LT 5,
@ A mz2rERoRERICET 2HEMTE, ALy, HEBENEET, &5 LEEER
SIIp 128, JLicxt LT, s LTz, 24 hrs T 35 ZDiREGER L1z,
® b uzrEEld, RAEELSTFONZECHRIMME LTRATE 22 LR, 1
PEEONAIC ST HEAHR I SITRTORNDS D 5, 4 BT FTra— i, Kh74 3y
B Lol EIR L, 4T For 7o a— vHBES ZCKEREEOREEIZILICN L S
LB ER TN T -V ERBLEOHENR B L EEEZLOND, S, 2%/ va—ZH
Vo A BRGIEAE LT L, —FRIKICKD, 4 a2 R EMBEOX RO E,
A a2 ERORTTDMEETH -7, S. aureus, P. fluorescens, B. subtilis, B. mesenteri-
cus, E. coli, 1y fids oD AL 20y, HDH0EE LTI 2R L,

WTAUCE K, AERAMRO TEMROETH >T, GHROMEICEL - T, —4BIKH 55

onsThhd.
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