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1) ER{EREINGIHER

50% L% ) — VIZER L - H MM SR B L O
HEBARMEWD10% (w/v) HEZE VT, KR
ZEA100ug/ml, 1,000 ug/meenb XL
72 PDA Kb (= v A A 4L 20ml % 5% LBOER:
e L7z, #IZIZ50% T8 ) — Vo REML 7
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MW7, EREBRXICBWTRHAR Y v — L
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mm) %A L 22 B 01/2% B MER (mm) &
L7z, BisRMEmi==E e Ly gEH L.

RAMEANHZE (%) = (GHRXOBAMER -
HEMHEMX OB A M ER) SHRIX OB AR
F®l %100

nB, Bk L7 F)F UEEB X OH AR
WD 5 TN T D BRI SR AR R IPH] = %2 3R
Brl7-.

2) BRFRFNENRE

PDA ¥:iiC25CHEE TR 7 H R 28 L 729 R
W CGE2RZBR) OWEI) ZRETEEKREMR %
AHBEMY, AMELAOF—ETHBL. BT
TEEEAI20 ul 1100~200f812 7% % & 95 IS K THA
MU 02%F 7213 2 %o H MR B X OH
FLERKIM Y O KB & T IR 2 S RIRA L,
ENOORMBIEEX01% (1,000ug/m) F 721k
1% (10000 ug/ml) & L7z, ZRAKEMTHES
BRALZLOZMEE Lz, 2ol BETH %20
Ul $2OA54 F7 7 ZZHFL, BFEIZANT
25C TR L, 20~220FMIRICHEIFRZMAE L /2.
BN EOZ 1 2RT100ME L L& L, 3R L
7o. REFWT, BREBORIHPRTEDL/2UT
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W A BB L, 25C, BEE100%12 2 H -
7o DA ARICEE, BT HRRISHEWRHAL
7z.

5 THEICLELAHEMBEBRYOLELEOR

RICKHT &

1) ¥27)88%

(1) #B&1 X2V HOTHH 1, 2, 3%
WCHEMBRBEY (01%B L1 %iH) BIOH=E
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(2) RHEE2 : X2V VWO THLAREE 1, 2
BLO3EICHEMBEEY (1% ZRIETE
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K WAT L7z, 1K 2 BRZHGR L 72, S
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MO THEERAEL .
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20mMEFE L7z, A EM IR YETEY, HEM
MRS B 2 i U7z, H sl R S e s AL P i
27 )RR E OB HB XM H & L, i
IR EZHLT, WREERIZF 27 ) BB & B

BERE L7, 1IX 6 HRA ML 72, Fmii A3 iefd
7 HAIZATV, HE R R A S ShTwn e n
PAFEE (354 ~83FE) IZOoWTHTo 7.

(4) HB&A X2V HOTLLE 1 ELLE
4 EORFEITHRIAE Y (1 %) % 147
D 30mMERE L7z, 855 BELLEIER ) 45T L 7.
ERAPIIF 2y VBBRHOEMETHE L, 1K
ARRE MR L7z, BR4 TI1E, EZEDRIE O
AT ALEE A L 7 H sl i 0 © OS2 &
LUt Z AN 520, BB ORER (25T,
2 HEH), HeditmEm ez mZE L1 ~4 5%
RVECTHE- ZRBEICHE L7z, wihoilk
b1 4MEMRA L, WA 7 HRICH
TSR IR S Twie v B73E (555~ 8
#) IZOVWTITHo 7.
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P MHOTH2HHE L2584 BEHOBEEDFKE
CHEMRHESEY (1% B L OHRESKIhHY
(1%i) % 1 ¥4 50m g% L7z, 455 #igEDL
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B b~ MG TlRSOR N OHMR H B X O H
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SHENLE SHEICOVWTTo 2.
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INLOT, ThoEEbLYE, BB EILLZDO
Z7VFNVIF B v FEsG (FZ)FY v T
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HEMBREEY 7Y F V) F VEBBR1I%E
INs. FarVEBRENRICZY) TNV T U
ZEIRINTI R A DS D B D E D b L7z, HE i
b o 7 ) F v ) F Y BRI ZF OB S F
M)A LREDETEHEINLLEZONL 2D,
FOVFNIF VB F P ABLO ) F V) F
VB AY AL, IS0 2% (w/v)
KRB E F 27 ) BN e 1 BRI 2 SR A
L, #REY 1%L LERAWERELZ. Ch
X ) IS D 2omE R L7, 11X 2
PRz ftEk L7z, IO I H s s B X O H
BRI 2 MR L7z, B 7 H RIS %
1o 7.

3) HEMHHERY D EYOFERIHE R

(1) =B

b~ M TERBOR 2 RIS, HEmIE Y, 7
SERYy FHESBLOZYFY v F W& R KIC
WL, b~ et s T R & R = A
LCORRIEEZ 1 %E L. Th#zs b~ PEICHKRY
720 20mEFEEAE L 22, 1 X 3HREMARL, BT
HRICHA L7, £/, BMEEMEICHWEBERE
254 K7 T AW F L, 25CTR228: %O T
RBEFERETAL.

(2) #Bx2

FIFN)F YBOFENT TR v F WG D%
IR R RIFTREERET 2720, 7V FV
VF VB F NI AETIRY v FEGICNZ 72
Yitv &7 7R v F W53 AR T O FERIPHI R &
L7, SWEORMREZ1%E L, W1 LM
U CRBIHIRES L R TREREZRAEL
7. 1X 2 #kZ2MEAL 72,

4) HEMHEBEEYSEYOERHREIFIZIR
AR 2 — 1) ORRMEMHGERICELT T, b

< MEMERRORE B X OF 2 ) BRI 2 R
\2L T PDA Kilth L COWAMEMHRIRIAR 2 e L
7. HECNIE Y, HESOKMBY, 7R v
FWs, 7)FY y Flsy, ZTOFVI)F U, T
VFNV)F VB FPITABIOTYF LY F
o) azftil Lz, BWED10%EH (50%
IH =) 2ml% ERHERS0CISHEI L7 PDA
B (R198me) LRAIL, 1,000 ug/ml (0.1%) O
A H 2 VR L 72, RHRICIE50% % ) — v 2 ml
% PDA RiHuZIRAI L 7z8ha Flv/z, Y r—Lid
%5 Mt L, 25T 6 HRHEL 72,

T/, 7RV v FHEGBLIOTYFY v F G
D01%WOpHEWE Lz, 7 TR v FHs13K
B LB I OLROIY ) — )V CTHREIZK
THT B ZAIR L 72O 712>V THlE L 7.

HEMIERDICETNL 75K 74 F (V24
VFr=y, AV 74 )Fr=r) BLOERD
OFFEER V7 A4)FY, AVIVZA4UFY) DR
SHRAMEHIHIRIFIE b~ N RO 1 % $E 8 W SR
L7z, HREMMAEEY, skt s L0
74N F II50% Ty ) —v, ZOMOYWEIZ99%
Iy )= WVICHER L. 772 LBEEOWE *99% T
¥ )= VICHERT A XIREZAAD 25120
T, BHSAmIhsleaszEL L Ihb
DEWE & RALIEFE100 u g/ml (0.01%) 1275 &
9 PDA HuZEMM L7z, 3HICIZ50% % ) — )b
DHRFML7z PDA ¥t x ik L7z, ZoiBrTig,
IO XY —=VIZ3HOTF 1+ A7 %HBIKL, 1K
Y=L 2K AR L7z, B A8 7 HARICH il R
Yy O Wi S AR RN ERER 2 U CRRAR L 7.

I # xR

1 HERHBERYOMEM

1) EXREEOMH

51 RICHSRMEIHIZ 2R Lz, SRBRRE T,
HREMI R Y I RAR MR EZE2ICHIET 5 2 &1
o 7228, HEHNE Y M INC HESR A R & 3
L7z, 1,000 4 g/ml DEEE T L 72158 0
R P11 T50% D L ofh REHIFEEZ R L, ik
L 728 BT, H Rl RS 3 o i ) 2R
(&, [FREE O HEEKEY % Flnl - 72,
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8515 H RIS B O W ISR IR o0 3 B TR i R =
B R A R =R (%)
HEh R UK
100 1,000 100 1,000

BRI E 4 4 EEA WA pg/me pg/ml  pg/ml  pg/mo
AN Magnaporthe grisea f#86-137" 7 14 61 4 21
A IR Pythium graminicola HhE-@Y 1 37 84 5 38
R Thanatephorus cucumeris (i) 1 6 71 427 31
ARIEDEIE Gibberella fujikuroi (B 7 16 17 9 -10
e~ ME (iR # Corynespora cassiicola 02-T-YM(S)-2-17 6 18 55 5 38
M NENUYH Fulvia fulva MAFF237446 7 18 45 5 20
~ MR > O Botrytis cinerea H-8(020502)" 2 34 67 6 34
M hEE Phytophthora  infestans MAFF235884 5 29 60 11 36
F AT F O Mycovellosieeeeella nattrassii - (K[fz)© 9 19 58 7
B~ BEAUR Cercospora capsici thE-DY 6 11 42 11
X 2 VB BRI Corynespora cassiicola MAFF237272 6 20 51 3 33
X ) R Colletotrichum orbiculare MAFF726522 7 11 71 1 40
ALk Didymella bryoniae MAFF235932 3 50 50 24 38
RL LY YRR ;"; i’c’l‘;’:' oxysporum £sp. MAFF103060 7 38 59 2 28
Sy HA TSR Phytophthora  infestans MAFF235883 5 29 43 -15 15
W) EHREOAISC TR, 4B, MEIEE DI M~ MIRHEEYRD 5.

2) Wb v ¥ —RAE R R
3) JrEeHE Y [E R IE 5 — AR AR
4) AR ESERTE v & — BRI R
5) WL EERE L Y 7 — BRI R
6) KBFEL ALY OREHMN X~ 7 —AF R
7) BAAY A FAOYA L, HEMBWESMEL LY BARPMRE L2 L

2R

2) BRFRFROIG

HEIMH Y 001% 3B L 01 %KEROpHIE
% %628 X 06.6, HHEHAKMBWD01%B L
1 %RBEWOPHIZH 4548 L U52TH-72. BT
FEFIHRE R 2 5 2 RITR L7228, BT IR o H R
KM T RIRIRN R ATTED S, i
WIRET B Ea b o7z, FRITH L, HEs
BPNIEW L D RTFRFWH RO SNz, FRiCY
— X VBERIRW TR 1 % TRIFFEI10%H1 %12
WAL, EWEIE2EED & 7.

2 HEHMEBRYORERFOHFDE

1) HEMEBEMOBEDE & ERIFHIRNFE
R RS B 2 B BB OE W AIRIRICE
TR TS OB, HE
T RS 880 D Z8 R KRS (1 %) HiAi X A3752.01,
50% % 7 — VIR (10%) O 1085 A FUE B X
AR919.7M8, 50% T % 7 —VIERE (1 %) WA X8
1065. 7 CTH - 7z. TN 5 OMIEFICITHE A =

29 HRAIIREEC X 25 R T %3
%)
N

RO e

B~ U B Y
HE R Y 0.1 51.6 50.1

G 1 122 58
HEEUKh Y 1 97.7 939
KR (EREK) 97.7 94.1

I M8 G B
HERh R ) 1 23.8 277
HEEUKH Y 1 945 -2
R (FREEK) 97.1 95.6
¥ = U BESR B
H R R Y 1 376 -
HEEK A H 1 99.7 —
R (ZEEEK) 736 —
W) HEURER ORISR 1R EF L.
2) REET

FNX T o 7228, AR KR E AT A3 e D FE e EN ]
RRDE W L, DLEE oo FRER C U3 H il o
YWoOREBRKBERZMLAL. 2B, 50%1% ) —
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VB Z F 2y VRICHEE LT, EICHK, &
ZEOFRFIIHO LN h oz,

2) HEMHEMOKRER & DEEFES I L 5 RK
VS
REZEIREBE2RUTR L7z, HEXTRAEL

33 HRHAERY) LR & ORMRFRAIZE 5

TR IR
WA XS B b Y
he M B
o+ H b R R 1 2 95 1.9
faf-+ H B BRI 1 2 530 10.6
R (B4 7888 7K) 2 501.0 100
F =2V UEEER
M-+ R S R 1 2 326.5 176
M+ H I EOK R 1 2 811.0 437
R (Ha -+ 7888 7K) 2 1,857.0 100
7Y B
Ho -+ H R R R 1 2 0 0
R+ H B EOK R Y 1 2 235 10.0
st IRl + 2888 K) 2 235.0 100
v —< B AR
Ja-+ H R R Y 1 3 7.0 37
fa -+ H o EOK R 1 3 92.3 487
TR (i 4+ 785 K) 3 189.7 100

1) MAFF7265228k G F IR ASE D o 7720, 5l
ARERITIZ104-THR  GEABR 2% B S50 5 BR 2058
ERAW) 2L 7.

2) NIXOFHIEEE100& L2Ga0E#, UTo%
LR L.

WA L THBRM L 72356 OFEm IR0

J HERIATRY (GRiRIE 1 %) &
PR G

ZERp it

7B 21008 L7ox e (LN, W) <R
AL, HEHHHFEYCIEF 27 ) RIEMKRTO, b
<~ MalERoET1.9, ¥—~< VB AR T37, =
7 VAP A TL7.61298 A L, 8\ SR IR R &
A7z =0, WS T b HBEE DA )
RO LN, Z ORI H R SR 2%
-7z,

53 KO b~ ME AN N ORI TIX, %
MW7 DT R E L7z, ZORERT
DI, % ORIRRE BN RY 43I I 2 1A A L
7z, TORER, WX TI8I%DFHHETH 720D
WXL, HEH Y T58.6%, HEBIKHIHY
TIZ98.0% & 2 1), HERIBKEREY TH50%LL Lo
FaF23%3H LTz,

3) HEMEM 2 8H - AZROREREREICSL S

Bt BYES
MREEAREBEIMIR L7z, F3RELET
BT DOWTIE,  H B R R O TS 12 126 R
W % HEE 9 2 5T b IR TR o 5 v 78 0 B 20 21
WEHLNTZ, T, P MERBITFL 7YX
E T H IS B D 1 %30H80A T I
R IRPED A U Y, 0.1%30EAi T & KRIEIZWA L
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Control of some Fungal Foliage Diseases
of Vegetables using Purified Licorice Extract

Hisayoshi MIYAGAWA and Hirokazu OHNO*

Summary

Licorice has been widely used as a pharmaceutical, cosmetic and food additive. It is known that the con-

stituents of licorice have both antioxidant and antimicrobial activity. This study is intended to examine the

control effects on some fungal diseases of vegetables such as cucumber, tomato, and sweet pepper through

application of a novel purified licorice extract and to elucidate its control mechanism. The tested extract in

this paper was obtained using the final extraction process of the glycyrrhizic acid from the licorice root. This

extract, named fravolicorice (TM), is a yellowish powder that exhibited antimicrobial activities in prelimi-

nary tests.

1.

The fravolicorice suppressed hyphal elongation of 12 kinds of plant pathogenic fungi tested from ca. 40 to
ca. 80% at the concentration of 1,000 ug/ml. This suppressive effect exceeded the conventional licorice

extract.

. The fravolicorice suppressed the number of lesions, such as frogeye leaf spot of sweet pepper, anthracnose

and corynespora leaf spot of cucumber, target leaf spot of tomato and other diseases when these pathogens
were co-inoculated with the fravolicorice (0.1% or 1%) or when pathogens were inoculated after applica-

tion of the fravolicorice.

. When the pathogen of corynespora leaf spot was inoculated on cucumber after the fravolicorice was

applied only on the lower leaves of cucumber plants (from the first to the third or the fourth leaves from
the bottom), the number of lesions that appeared on the upper leaves was fewer than on control plants.

4. Concentrations of isoliquiritigenin, liquiritigenin, their aglycon, and glycyrrhizic acid were several times

higher in the fravolicorice than in the conventional licorice extract. The fravolicorice was fractionated using
column chromatography (stepwise elution with EtOH) into five fractions. Combined constituents of 70%
and 99%EtOH-soluble fractions showed a high disease suppressive effect on corynespora leaf spot of

cucumber when co-inoculated with the pathogen.
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