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Relation between polyphenols contained in plants
and phytopathogenic fungi (IV)

Effect of some phenolic compounds on the
growth of Piricularia oryzae and
Cochliobolus miyabeanus

Satoshi Wakimoto, Hirotake Ikari
and Hazime Yoshii

R ORI SRR RO T 2148 LiZLEfEnbh s, L
b T DRENERIFINHOMBELPEL, ShAHIABRROBE L kD> T WwWHhO X 5
WAL B, WEOMNC 2T % § OINSATICIEET 5 48D phenol #1E Gl
LN TES, e THOME N EHFRAMEITH 5 L EBL b, i
AERPIT &N D phenol FOAL & iERIEHME:DMRES & OB RD B DY
BRehd. EMEORMFEDLEE chlorogenic acid @2t x 0HEE" Wit o-dihy-
droxyphenol JBET A0t & R this: & oMY, Helm, carbomen 52 chloro-
genic acid, calleic acid ik & ©HN,® £ DAz L KA L 55T & OffIc i+ % phenol
¥nTT LA 2 OB BT i A { Fpn IR o mimdkechie S BRI
@ phenol MO R CREEMICHEAEHOETAINELMowv 2 T38E&LAbh 2 5D

Phenol #p¥ ORI T 5 5PRIMARHOME, RMOZERA LIV B3 Eb
nEM, FOBFEYORTS ~TE2 LT invitro CEB+2a - L n®E: bhud, AL
CORRERERTH, RIS AR BT T O KRR L S L TOERY3T S
REFIRNICART D490 polyphenol™ k #HEk FRY{RASH % ZFHO phenol #fTic o X,
FHE & DEHAERI T b2t O A RETIY, FEuoBEE0RE: Loy
T in vitro CEEBRL BRI OTIRET 5.
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phenol #FL e Ltk hHEO b oL . AFHLREES ORI L oTafd
bhizbovhs.
73 B

B I SCRRBAAG BT AR ({H L sucrose ML D I glucose ¥ VL) I REND phenol
U A a2imEe (10-*M Err 10%M) Sk, NaOll #-¢ pH 6.3 i2##% 20 ml 3%
100m! A b 7 J A= AL, 100°C, 10 3¢ 2 [PIEHEE, R LA T
DA —A b= AR 18 B RS L C o Rl T-0 @i 0.1 ml Fos- Rl 27°C
CERL ., EERS Ly Az 32, BB UDERERR L TR Wicil
HTHGHEL, ERETHTREYIEL, 4 phenol ML EMICIs 5 OG- I
L) Y

BB 38 OIS Bt filter no, 50 VTR L, & ORI Y
JEEKAL 72, phenol 8 O&EY, RO 1ml Fo3% 10ml AV D AR5 —7 2RI
rH, Foliik 05N HCl 1w/, Arnow 3K 1m/, 1N NaOH #§ 1o/ X )EgEN
L, o 1443 Arnow BIEOAFBROGTINEMME L, Wih LAAEmC X H 10
ml LU THAL, 6 UHE TR EEREHIC AT 5 o L it X h ARSI L 1.
fe3e phenol FRHERMEIC X 2, HEUSEH R ICHR OIc B EL, WHIRY
LT < fodb, SO R &8 C—a et Hot i ht Ul B it L 2. pH 0t
L #7-Haz pH A — 7 —io X DEERL A

1. FEMIREIEH M & phenol iR & ORKE

A) %% phenol BH{ I &2 5%

TEA RS R e TR s B R — AR i R L BRI ST S 11K
OX3CthE.

21 BB, b LM X 5 i< rutin, phloroglucinel 10-3M ¥hmni i) & i fREIRE
FEHREE OETT LI L, ¥ protocatechuic acid ¢4 MiZBECIREERTc S RANED
5. Eofho phenol E-oik 10-M s\ TRE ATk 5 IEERHEs X 0L
WL HRGRE TRV L 3 ThB.

B) fH&KFEREC X 5 phenol il AHEMOHER O/

Phenol #f% 1073M & A 25 fGA BRI A PR T M SRR BBIC R L T
<. ZhitiodE T 5 phenol BE{ESFHEOFEHORSLKIL phenol BpEle AT L1=Hi:
OB ROBERL Bbhs, RAC 0L 5 KU THMEA LT - fnd ks
FHZOBBRLE £ 12, &< iC odihydroxyphenol MOEAIZITHOPEDS L TP <.
SHMRE LT % 8 3 M- -4 I\ £ phenol #f G OMZRE (optical
density) > ©3#% E-E' ¢RL ohd MRt 2 lom ¢ b, & { i catechol,
caffeic acid, rutin B\ THEFEORIHEL L.

C) FRVIBFIESRREEIRMRIZ T % phenol #TTOBRMOA(L
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5 10 15 20 25
days afler insculation

W1, /ED phenol HFT (20-3M) ATTEENIAIC 331 S RRNIRCEHENIN ©
T (&R 270,
Oz SR, A\ : catechol Z¥TicH, @ : protocatechuic acid 7%
i, 10 : phloroglucinel 373, A : gallic acid 77EENE,
X caffeic acid 5{i5&Hh, W : rutin 377D (BUTFE L.
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TESIBRIERRE A 5EE 5 AR iR McaRdid 5 phenol #FT ol dr it U Aol
BEISEOMS ThY, RRMOMERKIC AT L BB L b &l L Cd <,
FhX b bEIEER B v CTIHERB P OENGETH S,  catechol, protocatechuic
acid (13538 WRABE RV TR EAPHRLEZh, caffeic acid {Z\ T b553% 15 H
KBV TEOREESH 1§41 5. phloroglucinel, gallic acid (1 A it RHE e
P bz OSBRI
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dupa after Innculatios,
3. FREGIRE R ORI (T 5 3Erhe phenol MFToaLl (BRI 27°0).
==z iR, —— 1 C. mivabeanus 1%,

D) Hruh ORIADOERE & BHuOMAE L OFIR

FRMRIE SO SR Oz b i ik, Czapek MRl > UcEa, B LT
maltose HFRTH O, [ructose, sucrose, galactose, glucose, xylose Hiz i fit¥,
arabinose Lo U BWCHEL TELTRTE D Z LATRE SR TV 5.2 S0k S ist i
BRI RY, “hie catechol 10-*M #ipk 7= Fbaeabiau 2 UC, —hicHi
DT 2% wind X 5 il TRVMIEAE T EERL, s v
THATEIET & T % b RS, BN oS AR L . chbofs 4
FROH 5 R R .
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A BIHLI e X 51, HOETTIRARAK sucrose AL D, IUT maltose, glu-
cose, xylose, Fruclose, arabinose @A & 7 b, rhamnose 13§ 4> 5.
ORI S PR A s X 512 T B BofECik maltose AiER L ATCHD,
LLF sucrose, fructose, xvlose, glucose, galactose, arabinose, rhamnose ®)EIC %
A, HAEES AL P HEL THL L 3 A IRET Ly Bt i £ 0
BROE LD DHIES L HOATT L iRk TR 5.
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5 10 15 25

days after inorculation

4%, Catechol {10-3M) S idEHuh £50F ZREAE O 20 2 TR MRS
S CHEEILAE 27°C).

(37 sucrose, /A ; maltose, @ : xvlose, | ]: glucose, A :arabinose, X ; rhamnose,

2. TR L phenol P23 & DBYE

A) #H phenol #FTOEOHETIE L2 BIHE

4§00 phenol Pl ORI DETTIC L2 DI LCEL < Bins. B LA phe
nol ¥ o 5 t, caffeic acid, catechol, gallic acid &K¢¥ quercetin © 10-3M 238
N IHBGR © A9 i3 2 A P eAEIET S, - ik 3L proto-catechuic acid,
phloroglucinol X o¥ rutin 7 ¥ @ 107°M O T CIIAEII BN ER TREY L.,
SR oA L U R A D Hbhviny, 107'M OBE T - ERERIE Mo &
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daya sfter [noculation

#T5 M. Catechol (10-8M) {MYTEENIC LV} 2RI & ARG ILATATNET2E
KR DI DRER & OMH R 27°C). LAl M 4XLTT.

5Thb.

#6ERINS X 5K phenol o 5 B, caffeic acid, catechol, gallic acid 7z
2 107 M 3\ T HeEE i IS A R4, R 15R e L 20 B BCFRT
LEHORFREBECITELWERILWL I ThS.

B) MEBFENIC X % phenol #H &R LOMA

10-°M Z* 10~*M @ phenol #FEERIHRCRTRGIN L HR L o6 O FEnleg O
BHELE L T R

HTECHENS L 5= caffeic acid, catechol, protocatechuic acid FPEFHRIC &
WCESR 5~10 AE ~FHEAEEAMET 350, = OB b < IR BT 2
BarFA—oFRE LRI LD EELbRD.

7 %%
AP T L 5 7 phenol BELABHRHICH AT B EM IR TR . SR &
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614, 7% phenol $4FF (10-4M) Tfydgihdac Livk 2 RO GEEMEE 27°C),
LKL TR R R T RVN

optice] densiir ‘E-E"

25
days after inoculation

BIE. HARMNOEELNS phenol HEGITEHIOBER OFL (EREE 27C).
HE F1REMD, — 10°M Sofyisih, -—-—: 10 S,
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}, alcohol i ¥ED paper-chromatography ¥ X 2Tk T OfFAa TR LAy, S04
Bt EH B eEgRE o flavonold of 2 ilEiL.® S hic o R SILATREE,. M
HIRERREIC X b AWM S WEEN TN L 722 fikho flavonoid eoiEAsATE D
B, ChnbiSMEShCETHHELTETHC Laaiichs, ToOWTENOSLS
B CRECAT R D b O RERKEL 2.

FEBR O BRI 4« © phenol ¥R OfBRYEY, MMYHFHERFEROSEC 41D
HYHTEHS. EREREN D, WHUCTRERFRCIRGEE X D 4480 phenol
B L TR e~ Lk B, L f- phenol #%{® 5 £ rutin, phloro-
glucinol 10-*M I FESAREERHFROE WG, protocatechuic acid v
P EOERSBSN LD L 5 TED. IHEL TREBGE I T rutin, phleroglu-
cinol, protocatechuic acid @ 107IM DFEFEC X T IPEHE I R &, AGEAIYL S
Hu bivice M, catechol, caffeic acid, gallic acid, quercetin 7 X 10-3M Dt
REOEETYIT LA FESCET S, gallic acid, calfeic acid, calechol 7 X'ttt 10—*M
T O EBRROHRICIT, HFTOoMIESENHEDLRS.

o B4R phenol 45T L BESS L OBECH 5. =4 phencl 4
B o5 b odihydroxyphenol Mo 4 o vk iR, MVRENGGN-Thosigos
ELEHRAORMIC A DAL, LiLindib, = OO IR R & 3L
SEALL, NIRRT OB AT SACER ¥ B0, Figk 5108 Wik H1E
FTIA3ESSBRDS,. TUTHOBEES R Lidfy,. 2 0lgiY odihy-
droxyphenol HOFAIRDHRD. Z OB FORIE LT, (1) polyphencl
DOBR{LIZ X b & Tk oquinone ®FNY T © FA4PERiTL polyphenol »3LFl x LTk
i L RS SMEEE I NS (2) ascorbic acid X L OMLOMbEARICE D
HUBEIHT polyphenol RELL T L, OWFhnk#r Hhd,  LEBEOKIN
T X 9 BEIEOTH 5D D LTI B IcEY polyphenol AL T X ik ch
SRR 5 e GE3ED. fE > CRAONBPIRHEET /o b bffl b 7L poly-
phenol ASMEHRE LR B tich B 2E2 LS. Stanier 5, Evans & Bef
Kilby &% L Pseudomongs fluorescens jt catechol, protocatechuic acid 7 &4 -2k
B L C B-ketoadipic acid &L, 3 OEELL THOMAHBMITAD 2 & 43N]
LTk D, FEHECDLRPILEEL, chlorogenic acid, rutin 7p X 4 Befii s L CH)
Ht5o 2 R5EAEL 1o,

BEVRMOERDOH A (107'M phenol) 4 5 BEM b BHRABAME R34 033810k
THEUHE LS. O LRBRG OB LML HBLLNLS, CRCHTS
KRFeoTwIne, IR O %SISR & phenol J8EEOTL
TDIRTOBRECEREL Ieholes’, WOLEH, HWAEBROWHRT £ bk CHEER
SRR TriR D BEE G D 52 —@FO phenol SHEHAEINTVW B LD 2z
BiLs.

HH O X Efgiks © phenol # O-#4it 0.001~0.006 grikg X\ i, = ORHE
DRECIIBMEREOEFIIMEL ARV 2 v 5. 35 5 ORBR Tl fi#EHh © polyphenol
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ot flavonoid ¢k » £ 0 G R RAHE T 01~03% BELELLADZ® Uk
LT o o 8 FELL B e &2, Wiow 3 5 s 0 O REJF¢5H5. Ll
it ot 28RS flavonoid SO ROTESIRCIHL i L poly-
phenol X0 OFRIb D PR H oW Ell: £ 5, 2 0@ A OO OINBIR ORE
& LC polyphenol B4 0F% OERbpOBICHK -+ 5 EEMNIRLER TS O L 33
Gk ion & B s,

L #

TR O B (O e A AR AR phenol IEwRML T, i b L AIRGEH,
TRYIBFIERANTE £ OBR, & L KEDAHICH T IHREOFORE~ ONELBRITL
fo. BOMERIKRO LI ThS.

1) Rutin, phloroglucinol ¢t 10-*M 12 35\~ T KIS BEEREE ORI E 2 LE L,
protocathchuic acid $FPFOMEILARTHS, caffeic acid, gallic acid, catechol
F T — B AR R A S R . -

2) FEDRERAEEE 10~M #ERC RIS Ruiz rutin, protocatechuic acid, cafleic
acid, catechol, gallic acid OFHbA RN L < ABB 2R 545, rutin BB
158 Bitn b, FOMoEaisiESs 0 HIME» 5 b iBa S €5,

3) L7 phenol #TTIRIVEEAROREM L & bicamicid 5.

4) Catechol AR &\ CRREIRRASR I 25T R L A ncii T O & LTk,
sucrose 2% d B <, DAV maltese, glucose, xylose, fructose, arabinose, rhamnose O
NGcASR o b, BHboMAENEHER T B Btk T maltose 23 $ @<, BUF sucrore,
fructose, xylose, glucosc, arabinose, rhamnose DIEC(EL /5. = OMEEEONELNL
FrRE AR T B L L {BHYET 5.

5) FAMESIE 107°M #HED catechol, caffeic acid, gallic acid KX Wiz X A £ %
DT OETNRIE X LS A, phloroglucinol, protocatechuic acid, rutin Ffsuv»TiL
Uk b BTN R0 b Ay, 107M i3\ T h  caffeic acid, gallic acid,
catechol (35T @ 41 T 5 23% DAL AV A2 phenol #EHEEG IV TR
BRI,

6) Ri#EE 4 rutin, protocatechuic acid, catechol, caffeic acid &HkiHMEEE
Eg5A, #HESAHAWL 10 Bie—Rala s w2 ERNFD bivs.

7) AT, FISICEREERC s W T B L e B GRS T B FIR, phenol ¥y
B OB REnkiirEic X O polyphenol #3GF & U TSR UROASES - W
DS L O THREIN DR CH D L BB

z # LW
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Summary

The effects of some phenolic compounds on the growth of Piricularia oryzae
and Ceochliobolus miyabeanus and on brown coloration of the media during culture
were studied by the addition of each of these compounds of the final concentra-
tion of 10~* or 10-* M to the synthetic medium (Tomizawa's medium) before
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the culture. Results obtained from the experiments carried out at 27'C. were
as follows:

1. Rutin and phloroglucinol of 10-*M each, promoted significantly the my-
celial growth of C. miyabeanus; protocatechuic acid also showed the same tendency
at the same concentration. Whereas caffeic acid, gallic acid and catechol showed
no remarkable effect (Fig. 1) for the first 10 days.

2. The medium added with rutin, protocatechuic acid, caffeic acid and
calechol at the conceniration of 10—°M respectively turned brown during the
carly stage-up to 5 days of the culture of C. miyabeanus; then, discoloration
occurred gradually at about 15 days from the beginning in case of rutin and
at about 5 days in case of the other o-dihydroxyl type pbenols (Fig. 2).

3. Phenolic compounds added to the synthetic media were degraded gra-
dually along with the growth of C, miyabeanus (Fig. 3).

4. In the synthetic medium containing catechol (10-3M) C. miyabeanus uti-
lized cach of sugars, added as the carbon sources, in the following descending
order : sucrose, maltose, glucose, xylose, fructose, arabinose and rhamnose (Fig.
4). While the degrees of browning of the same culture solutions containing
each of these sugars differcd with each other in the following deseending order
when measured after 7 days from inoculation : maltose, sucrose, fructose, xylose,
glucose, arabinose and rhamnose. However, the order of the degree of browning
of the media was changed markedly with the progress of culture (Fig. 5).

5. The mycelial growth of P. oryzae was inhibited almost completely by
the presence of 10~2M of each of catechol, calfeic acid, and gallic acid, though
it was affccted scarcely by the same concentration of cach of phloroglucinod,
protocatechuic acid and rutin. The growth of P. oryzae was somewhat inhi-
bited by the presence of 107*M of gallic acid, caffcic acid and catechol, whereas
it was not affected by the other phenolic compounds used at the same concen-
tration (Fig. 6).

6. P. oryzae turned the media brown (the media to which each of rutin,
pratocatechuic acid, catechol or caffeic acid of 10—*M respectively was added).
The media which had once become brown were somewhat discolored during
5to 10 days after inoculation (Fig. 7).

7. It was suggested that the discoloration cccurred in later stage of the
culture was the result of the decomposition of once oxidized phenols or newly
produced pigments by the fungi.
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