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ABSTRACT

This study was conducted to develop the antiviral agents for crops. The results
obtained are as follows : (D Selection of two natural materials having potent antiviral
activity ; KN10-20, 11-51. @ KN10-20 and KN1151 effectively inhibit many plant virus
infection @ Also, KN10-20 inhibit multiplication of TMV in tobacco leaf-disk cultured

and its major antiviral compound is identified as a methyl digallate isomers.

1. 4= H

A8 1) Futolg s & A
ERddez B5H 10659 Aof & A =AS Fuste] B AP FA8HAH. A&
A F updste] EEE prEo Z47e] EIAIE 100 g¥S F 3t 5L Erlenmeyer flask
231 methanol(MeOH) 3LE ¥ o] 100 rpmolA 24A1ZF R &ste] 23] wbE &34
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mottle virus(PMMoV), Tobacco mosaic virus(TMV), Cucumber mosaic virus(CMV), Cucumber
green mottle mosaic virus(CGMMV), Zucchini yellow mosaic virus(ZYMV)E &A% T
PMMoV< Nicotiana tabacum cv. Samsun®l| =3l FX3¥ 0w, CMVE N. tabacum cv.
Samsun NN, CGMMV+< 20°], ZYMVE F7]Ysdte]  Aojefkstds o] &3 Th
PMMoV, TMV 3! CGMMV 2| &ulolejx &7 GA 9] ulolgjs HF A= 0.1g2] nioly
2 ool 10mM [IFHE < (pH 7.0) 100mls ¥31 TAAPEE 54 22 S48 AL
ST EE CMV % ZYMVS] Seolzzs A RAA S wolelz HEAOR 1g9] vhol
22 ojqdel 10mM R14HEEdd(pH 7.0) 100mlS B3 THAAbLRE FA Z2E 4 9S ALE

skt

A8 2) Futolg 2 BEEAH AR

PMMoV, CMV % TMVe] ZAAA &4 AL v (Wyatt and Shepherd, 1969)<
o]-&3tdth PMMoV 2 TMVol tgt HA2 N. glutinosa, N. tabacum. Xanthi nc, == N.
tabacum. Samsun NN /NG T AEAT 2~470 9] wkdol] 4] A EA] FE2ES %
of gFo] =X¥3n UHA Hge FRFE AT §F S5k 1~2A12F Fo FYg &
Hell violf 28 HE F 1 FE= U994 s HE 2-39 F YEde At
% FAHE 9EY FRHRIFE Ao te# o] AHFsth CMVeY HAdAETe] #

x 100

AP FE= MRS A V15N Al avke E9A e, AAE, delwAy 3 24
A&HEI] & A B AR 71504 AA99A E3= PMMoV, CMV ,ZYMV

(A1'E3) KN10-209] S JAEH 75

KN10-20°] TMV 24 A&7 7a7] 913ke], GFP 4842 283k TMV(infectious
clone)E HE UYL= st FH|(N. tabacum cv. Samsun nn)ol| FAHEFTS
AL & 2 oA AFHAST G-EAS KN10-20 34 do] Aoz Mzuf g EHo|EA 7H7F
v o3t Al 24X MR FgAm A stol A BESHA TMV 2 BEE
A

AE 49 28 2A=ZFY Fhtolx 24 £9 2 3

FufolH A 1A ES FYEZHE bioassay -guided separation®] &J3te] #&] 3}
Stk KN10-202 78 F482] £, 42 93k] AH-€ £47]7] 2% 'H-NMR# "C-NMR
spectrax ZHZt 400 and 100 MHzol|A4] Bruker DPX 400 spectrometer(Karlsrube, Germany)=
A3 th column packing material 2= Sephadex LH 20 (GE Healthcare Bio-Science AB,
Sweden)¥} cosmosil 75C18-OPN (Nacalai tesque, Kyoto, Japan)E A}-8-3} 3tk
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A3d5 EZ LAY

B Ao Add 184 FFF KN10-20 2 KN11-518 F4E83t= 3 AFH 9 4%
of AAE & AAE FEFHstE A3AFAF—HAA ALstATk o] 3F 9 AAE o] &3t
of utat gl 7}xlﬂ+°ﬂ WA ste Fo Atelg e tiete] 2 WAAN DS FHSAT. A3
Z AAE KN1162, KN1163 % KN12012 #WHagoen, AFAED} wolgie Q0]
(CGMMYV), 3HHZYMV) 2 Z3FHCMV)E FA3te] TZA1ES AA 59T

(3 UJ

3. 71 ¢ n&
N8 1) Fuolds A A

A Ento]g 2o thste] FAAA Tt e FAANEE 1AH o2 Adtstr] et A
Ed8S ANEAT. AEHACdE 15 vtdE=REutol e X (Pepper mild mottle virus,
PMMoV) % Qo] z}o] A u}o] 8 2~ (Cucumber mosaic virus,CMV)E A&t th £ A3
M ol& utolelzd tiste] Z+2t ARIN-EE YEY = FHl(N. tabacum Xanthi nc B+
N. glutinosa) 2 "8 o}3=(C. amaranticolor)E ©]&3td ZAAALFe FEE XA Ay
PMMoVel CMVel thsted 90%clde]l #A Asi@dde Hele FEE2 KN10-20 3
KN11-51°] Avh (1™ 1, 3& 1).

¥ 1. PMMoV and CMVel thgt 1012 HAFEE 9 ulolg)x A

Inhibitory ratio(%)
No. Sample code Part used Solvent 5
PMMoV CMV

1 KN10-01 seed MeOH 53.0 33.5
2 KN10-02 leaf MeOH 35.0 32.0
3 KN10-03 root MeOH 0.0 0.0
4 KN10-04 root MeOH 0.0 0.0
5 KN10-05 fruit body H,O 62.4 57.3
6 KN10-06 fruit body H,O 53.2 56.0
7 KN10-07 fruit body HO 46.6 51.0
8 KN10-08 root MeOH 52.0 53.0
9 KN10-09 fruit body H,O 62.4 57.3
10 KN10-10 fruit body H,O 60.7 68.5
11 KN10-11 fruit body HO 63.0 58.4
12 KN10-12 fruit body HO 62.4 57.3
13 KN10-13 seed MeOH 32.0 28.0
14 KN10-14 seed MeOH 38.5 43.8
15 KN10-15 fruit body HO 61.0 55.4
16 KN10-16 whole plant MeOH 62.5 91.7
17 KN10-17 whole plant MeOH 74.1 96.6




Inhibitory ratio(%)

No. Sample code Part used Solvent 5
PMMoV CMV
18 KN10-18 stem MeOH 80.7 413
19 KN10-19 leaf MeOH 40.7 49.5
20 KN10-20 whole plant MeOH 99.4 100.0
21 KN10-21 whole plant MeOH 22.0 24.0
2 KN10-22 whole plant MeOH 325 38.0
23 KN10-23 fruit body MeOH 323 64.5
24 KN10-24 fruit body H,O 69.8 64.0
25 KN10-25 fruit body MeOH 35.8 38.0
26 KN10-26 fruit body HO 62.4 57.3
27 KN10-27 fruit body MeOH 0.0 0.0
28 KN10-28 fruit body H,O 3.0 0.0
29 KN10-29 whole plant MeOH 0.0 5.0
30 KN10-30 fruit body MeOH 0.0 0.0
31 KN10-31 fruit body H,O 44.9 479
32 KN10-32 fruit body MeOH 67.0 87.4
33 KN10-33 Seed MeOH 312 28.8
34 KN10-34 root MeOH 224 31.1
35 KN10-35 root MeOH 9.5 5.0
36 KN10-36 root MeOH 0.0 0.0
37 KN10-37 fruit MeOH 26.6 31.6
38 KN10-38 root MeOH 36.7 26.3
39 KN10-39 root MeOH 0.0 0.0
40 KN10-40 bark MeOH 15 0.0
41 KN10-41 fruit body MeOH 47.2 43.7
42 KN10-42 fruit MeOH 23.1 35.5
43 KN10-43 root MeOH 30.6 27.6
e KN10-44 root MeOH 13.9 18.5
45 KN10-45 root MeOH 30.6 40.3
46 KN10-46 leaf MeOH 13.9 18.5
47 KN10-47 root MeOH 0.0 0.0
48 KN10-48 root MeOH 0.0 0.0
49 KN10-49 root MeOH 321 28.6
50 KN10-50 root MeOH 30.6 37.5
51 KN11-01 whole plant MeOH 20,5 13.3
52 KN11-02 root MeOH 0 0
53 KN11-03 fruit MeOH 9.0 8.3
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Inhibitory ratio(%)

No. Sample code Part used Solvent 5
PMMoV CMV
54 KN11-04 whole plant MeOH 30.5 36.7
55 KN11-05 fruit MeOH 40.0 45.0
56 KN11-06 root MeOH 60.0 61.3
57 KN11-07 root MeOH 22.0 19.7
58 KN11-08 whole plant MeOH 34.0 34.0
59 KN11-09 root MeOH 10.0 5.0
60 KN11-10 root MeOH 0 0
61 KN11-11 fruit MeOH 60.0 58.8
62 KN11-12 fruit MeOH 75.0 78.4
63 KN11-13 root MeOH 83.0 81.1
64 KN11-14 whole plant MeOH 0 0
65 KN11-15 whole plant MeOH 40.0 45.1
66 KN11-16 root MeOH 20.0 15.9
67 KN11-17 root MeOH 68.0 71.7
68 KN11-18 whole plant MeOH 20.0 19.7
69 KN11-19 fruit MeOH 65.0 79.4
70 KN11-20 root MeOH 0 0
71 KN11-21 root MeOH 66.0 75.5
72 KN11-22 root MeOH 422 422
73 KN11-23 root MeOH 6.0 44
74 KN11-24 root MeOH 0 0
75 KN11-25 whole plant MeOH 22.0 18.5
76 KN11-26 whole plant MeOH 0 0
77 KN11-27 root MeOH 0 0
78 KN11-28 whole plant MeOH 0 0
79 KN11-29 whole plant MeOH 30.0 22.0
80 KN11-30 whole plant MeOH 30.0 28.1
81 KN11-31 whole plant MeOH 15.0 12.7
82 KN11-32 root MeOH 22.0 20.8
83 KN11-33 root MeOH 22.0 19.2
84 KN11-34 root MeOH 4.0 4.0
85 KN11-35 root MeOH 0 0
86 KN11-36 root MeOH 31.0 28.8
87 KN11-37 root MeOH 32.0 37.5
88 KN11-38 root MeOH 18.0 17.2
89 KN11-39 whole plant MeOH 40.0 38.9
90 KN11-40 whole plant MeOH 22.0 214
3. BHd=sYH Tt & 393



Inhibitory ratio(%)
No. Sample code Part used Solvent 5
PMMoV CMV
91 KN11-41 whole plant MeOH 38.6 41.8
92 KN11-42 fruit MeOH 0 0
93 KN11-43 whole plant MeOH 0 0
94 KN11-44 whole plant MeOH 22.0 24.6
95 KN11-45 whole plant MeOH 38.0 40.5
9 KN11-46 root MeOH 55.6 48.0
97 KN11-47 whole plant MeOH 0 0
98 KN11-48 whole plant MeOH 16.8 13.2
9 KN11-49 whole plant MeOH 46.0 47.7
100 KN11-50 whole plant MeOH 48.0 46.8
101 KN11-51 fruit body HO 92.0 92.0
60
50 |—
g 40
5 PMMoV
a
30 —
- OCcmv
220 |
10
0
0-30 31-50 51-70 71-90 91-100
Inhibition(%)
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a9 1. 1015 (KN10-01~11-51) A AFEE

(A3 2) FutolH = FEEY HA
7F. KN10-209] &#33
1) vpolH =t FE2ES EFAY

npolezo] Ay g3t FAAHE doTEAE A Ade #29F BUth
PMMoVeo|¥Fd 7 KN10-209] EFAS N lutinosael WP o= AHs A
2-10mg/mgo] FEolA 93.8%lA 100%°] Fe HE A3 &4S HArk T3 KN10-209]

S}H S C. amaranticoloroll WMPHOZ A g A7 1-10mg/mge] FEollA 87.5~100=
S A 24e E"d‘:} dutF oz FrhelA ol s FAAYA AAlgdor &
AA Z43H= skim milke] 3¢ 100mg/mge] LFEolA 828~851%2 JAELHAE e}
W KN10-20 Bt} 294 914%113%01 Az 3} At
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F 2. KN10-20% PMMoV B CMVe] EFHEF 715480 FAHEA FAAA&

Virus Concentration No. of local lesions Inhibition of
of KN1020(mg/ml)  untreated treated PMMoV infectivity(%o)

10 196 0 100

. 5 197 1 99.4

P e moon

1 255 30 88.2

100(Skim milk) 209 31 85.1

10 334 0 100

5 411 0 100

Cucumber 2 380 2 99.4

mosailCc virus
1 360 45 875
100(Skim milk) 403 69 82.8
2) AA 2%

KN10-209] ®&4, kA8 2AH8H7] 18] N. glutinosa 4 T FE2ES RS o] &3}
of T gdla 4 3 T 4 FHo PMMoV FAAH 01% carborundumsS g3t
PMMoVE FdHFs4A 2 23 1, 2, 5 2 10mg/ml s=°A 752, 80.6, 93.6 &

97.9% % rAAAE 4-2— oagu%, CMVe] ASde & ¥= zA6A 712, 843, 939

3} 3. KN10-20& A2 & PMMoV ¥ CMVE 7|52 Ed FAHFTA A dA&

Concentration of No. of local lesions 3 half-leaves

Viruses KN10-12 (mg/ml) Control Treatment Inhibition (%)
10 192 4 97.9
Pepper mild 5 204 13 93.6
mosaic virus 2 165 32 80.6
194 48 75.2
10 390 2 99.5
Cucumber 393 24 93.9
mosaic virus 2 382 60 843
389 112 71.2

3) o|™Ag &%

KN10-209] &ufele) &4 H& égxﬂ W2 JFaRE A9 A EA
olde] T F 1 3stol 24A1F WA F PMMoVel CMVE Z42t HE &tk 1 7&4
PMMoVE 10mg/mlol A 55.7%, CMVE 63.8%2 A AA&S YeElAL o] A7z RH

o]
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KN10-209] B4 E A S skim milkel A Hol: Hutansl obde & 4 AUATHE 4). oA
Aol A mpolg 2o g ?ﬂl gAE B AL=E Ho } =40 AE
s, 4% 22 ogﬁob% e

<

gl
lﬂ A= EJ/}% %%“—E Ao F Mlmbllzs ]alapa(Kubo 5, 1990), Boerhaavia diffusa(Verma -5,
1979)0l A AAte= @A Fo] Ao Bk gtk

¥ 4. KN10-20 & o]HA8 & PMMoV ¥ CMVE & o Ao HEA 71aAdA&

Concentration of No. of local lesions 3 half-leaves

Viruses Inhibition (%
KN10-12 (mg/ml) Control Treatment (%)
10 235 104 55.7
_ 5 243 168 329
Pepper mild 2 180 141 21.6
mosaic virus
1 216 189 12.5
100(Skim milk) 226 203 10.2
10 343 124 63.8
5 320 216 325
Cucumber 2 315 258 18.0
mosaic virus
1 336 310 7.7
100(Skim milk) 387 368 49

T}

A el 7 F KN10-209] gupolg &4 o] A&LaxE HAsH]
gl ‘J P14, 3Y, 59 ¥ 79)9 1422 PMMoV =& CMV
El 39 F7A 98% oo HAAAEHE BHIJo, 5
a7t 43 @ojHthad 2). o] Ax= KN10-209]
o] AlZto] Bl wet EejHAY, SHEHDY g%

4 wolels el %Mg%
s2tgo) oksle AR F4)
120 120

100 ﬁ\\ 100
¥ 8o ® 80 :&

—— PMMoV
—=— CMV

Inhibition(%
3
O3
< £
<Z
!
Inhibition(%
o)

)

. N
T~

0 0
1 3 5 7 1 3 5 7
Days post treatment Days post treatment
[ 2] KN10-202] PMMoV$F CMV el [Z2¥ 3] KN11-518] PMMoV$F CMVel
W gAY AsE W AL A%E
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. KN11-519] 3431 A
1) AAF &%

KN11-519] 224, b AS 24187 8] N. glutinosa 9 Eo] FE2ES B& ol &
of =2 gstay &4 3 F 2 Fdo] PMMoV 3A A7} 01% carborundumS g3k
PMMoVE ZdH =3¢tk T3k C. amaranticolorol /] CMVel] thd ZdddAaxE %
3t 2 23 10mg/ml =14 PMMoV 94.2+0.7%<} CMV 93.2+05 & 714 =& 7

AR EHS BYHE 5)

¥ 5. KN11-51& #8 & PMMoV % CMVE 7|F2AEd FAHEA 729 9A&

N

Conc. of KN1151 (mg/ml) 10 5 1
PMMoV on N. glutinosa 942+0.7 92.0+1.2 76.6+1.5 60.2%0.5

CMV on C. amaranticolor 93.2+0.5 91.0£1.0 80.2£1.0 63.2£0.6

Inhibition ratio (%)

2) oA &%

KN11-519] @nfolgi= &4 Aol AEA WFEY FFads A7 98 AE4 4
oJHe = F 2A7F & PMMoVE 9 Udo HEFsIo 1 A3 AlE v=E (5, 2
2 1mg/ml) PMMoVel tha A& 716, 623 2 395%E YEFHTHGE 6). ©o] 23
ZHE KN11-519] aiteo]lg 2 S E4 9] F585%= Table 40 YERA KN10-20

c‘)?!.

2 gkim milk® Tt AF o g2 43S

3 6. KN11-519] Nicotiana glutinosa $! ©|HAg] & PMMoVe MW HF A ZAIA &

No. of local lesions 3 half-leaves

Concentration (mg/mf) — Inhibition (%)
Control Treatment
5 303 9 71.6
2 369 139 62.3
1 529 320 39.5

3) &4 A&%ax

KN11-51& 2EA Qo] #7338 & Fntolejx &4 A&HAHAE A7) A3 AE
Y3 F A43 717 1Y, 39, 59 2 7Y)0] A3 AJHolA PMMoV e CMVE z,g
Zageh A 59 371 2zt vlolgl o] thate] 83% 2 88%0]e] FAAAETHE HY
o} o] A= KN10-20Kt 1 A&a 37 Hojzo=z A7 %ﬂﬂ‘ﬂﬂr(la 3). o] A=
n|£o] KN11-51¢] &njole] -2 KN11-200] i3t EZET AFs 242 F4
= ATh

m\‘l‘
X,
m{n



4) ANZRQRA 71FAA ZEAA &2H
(1) 8 (cv. Samsun)ol| A 7+ A &3

PMMoVe} CMVe] 217+ 71520 &8l (cv. Samsun)el Al KN10-20 ¥ KN11-518 744
AA s HGAsr] Hsted 4 2] FA| A|EE N. tabacum cv. Samsun©l| ¥ AESIA
17zt & PMMoV 3 CMVE 717} HF sy 272X FA2 T (TF A7)
w3t wlolE s WAo] FEI] FHEE 7179 HF 45 Fol RAF 3 A, KN10-20
< PMMoVel tate] 90~100%F CMVel tiste] 75~85%<9 #d JA&S HIow,
KN11-51-8 Z}zte] FAjulolgf 2ol thate] 80~90% L 80~85%2] =& ZAAAES Hol:=

ARz REH ARE AEvtold s FAAAA LAZA AL TheAe] FAHA

¥ 7. Pl (cv. Samsun)ol| A KN10-203 KN11-51 #2]A] PMMoV % CMV 7+ A&
. Conc. of extracts Inhibition ratio (%)
Viruses
(mg/ml) KN10-20 KN11-51 Control
10 100 90 0
PMMoV
5 90 80 0
10 85 85 0
CMV
5 75 80 0

KN10-20 Wiral sign REENY

a9 4. FH) (cv. Samsun)oll A KN10-202} KN11-51 * 8] A] PMMoV 73 <A

@ =75 vloly s I A T

ZYMVO st A 7 VFEE AFAHLE BAola 5 HAANAS UEe s
@ Qo] ARSI TR KN10-20 ¥ KN11-518 ZHzF 2074 9] 2154 9] o] F135] &
S ATE BFAEsta 127 AHg F JI9FHoE ZYMV F9ES 9o HEFSAG B

>
o

2 23 2A wE FPson, HF 45 Fol el yEhd ¥AS St A
2 AR efzute A= KN10-209 Xl E 2~10mgFF ol A= 87.5~100%, KN11-512 5
FEoA 825~100%9 =& FAIAES HAHLH 5). LoldlA= KN10-209] H&F
Img/ml 1A 70.0%, KN11-512 545 =olA 80.0%0]42] #AAAES BA(2H 6),
TAE 2F 9 FEE2 T ZYMVE AFAAA o el o AMEE AEA e 7}
A7F A H A

398 % . AlgeizAnt



100 3
N I\X:
[——KN10-20

\+KN11—51‘

Inhibition(%

5 3

10 5 2 1
Conc.(mg/ml)

a8 5. ofjEuke A KN10-202F KN11-51 * & A] ZYMV 748 A&

Healthy

Cucumber

120
100 g\gxx
80

60

——KN10-20
——KN11-51

Inhibition (%

40

20

10 5 2 1
Cone.(ma/m) ZYMV sign
g hﬁ

18 6. 20]o 4 KN10-20% KN11-51 g A] ZYMV 7+ A&

5) 9]l CGMMV E4AG AAEH A

CGMMVe & g2 Fo3 7r9de EgY ZESFECCMMV Ad ol oldte] o]Folz
ok webA KN10-20 ©]-&3 CGMMVe] ¥e] AANARE AT A RGES *
EE(HH25x%E0]25)9] CGMMV ¥ FH(100ml)S A 3ti, XE & KN10-20 3|45
=8 (1%, 05%, 01% 2 FH)E TET 200ml¥ BAFALS T, 575 S A EaHE
A8kt 7t A 10574 $38At 2 23 Fx2 T CGMMV B F = 650]3
th 1% =2 343 KN10-20 A2 T9] CGMMV #H = glgou, 05% AGTFaaAe 15,
01% AZTFANME 35 CGMMV7F EHstgct o] Z3ERE KN10-209] CGMMVE
FAE AAEAT FRITS & F AU FF ESAG vtele = o] WA A Z A9 oFA
E 71589 HEE 9t AL vtolyxo] FuiAg, £ UAAE T FrHEF 0
Hos oz gpodch

Ho

l

>2ﬂll

e ol o

(A& 3) KN10-209] FH4A &z 73

KN10-209] Hpol#s SHqAEAE FHet7] 9ste], GFP FdA4E5 Tdst= TMV
(infectious TMV)Z HF L2 3t ©H|(N. tabacum cv. Samsun nn)ol| FAHFTS HA3}
o] AANLD A7 F 7 QoA AHF 4 TUAAES Figure 7498 KN1020 2L AA} Ffol
2 AR FgAAo] ALz AZujF ZHEOEdA 7 4ATEHE ﬁo%‘@u]%lél-oﬂ/\‘]
AA3A T KN10-200] A2 E oHzAU e TMVE 7] 19 I3 Fugo] BHEXA

|



s

ok TMV A4 4A a8 glee] Fl=iou, AL AAY A¢= TMVe] o3t J3a3
o] 74A7A &Aoo Z Ye} uloly A ZA A Al e AoZ HriEch ®
S, A719 Fgdn i wEde] ¢ 7zt AJ8& RT-PCRS ©]-&3te] TMVE 2ae A%
Figure 83 Zo] AAL AAY A5 EE HgdA TMVZE HE5H Ao, KN10-200] 2]
" Z2FME TMVZE A8 HEE XA grol KN10209] TMV S A& x7t A8l = o)

TMV-GFP Heath

AAFHIH 0.5%
AR IR 0.2%
KN1020 1.0%
KN1020 0.5%

Non treated

a9 8 ¥ 79 ZhZte] gAEAANA TMV
AES &JsH71918F RT-PCR 23

AE 9 18Y 2A=RE Frtolgs 24 £9 R T
FAIAIE 100gS n-hexane, dichloromethane(DCM), ethyl acetate (EtOAc), n-butanol
(BuOH) 18|11 d-H,OE =223 ste] 247t 14g, 12g, 47g, 23g7} 3g2] Y ES AUtk

o] % EtOAc ¥38359 F&°] /I &3tk 24 £8E5S 2mg/mle] FEZPMMoVel g
T aAE 2AE A3, EtOAc £ FNA 8651202 7HE 2 Y oA axs &

ut

“ E2

g 4 AT ©] biocassay-guided separationo] Wz} €A FEFo = FAdHE EtOAc
== FH gntolys &4 A7 & AASAT o] 9
20 column chromatographyE AA13ted 7719 £ (No 1~7)S 5
Algt A3} Fr3o] 92.0%= 7 =3kth Fraction 1, 2 ¥ 322X E compound 1(50.5mg),
compound 2(64.2mg) ¥ compound 3(25.5mg)°] FEFHATHZH 9). I1H 109 A} 2
o] 7719} fractiond Fr.3, Fr.6 ¥ Fr.79] PMMoV ZHAAEA 0] 83.0%014 02 4319
th ZEjuh Frd, Fr5, Fr6 2 Fr7olA lolxl ®alzo] wjg FHolA |7]R4eE o g3

T A

ML o

KNI020 0
|- sz o AN P—
E0ACE $ ~ ~_/
2
—HRecycle HPLC (JAL, GS-310, H20-MeOH gredients £ AV
N 5 A B ¥ S < A T X R 20
ELR L . 4 5 o 6 © A
Com! Com2 Com3 AN N S SR N

719 9. Bioassay-guided separation®] 9]3 1% 10. KN10-20914 #2 &€ 35HE 7% <]
EtOAc B ¥Zo 25y FFE & PMMoV 2 Al &

400 & I, AEHAFZAD



a2¥113% o] Compound 1~39] 7|7184 A3, Z+7 34,5-trihydroxybenzoic acid,
Gallicin ¥} Methyl digallate meta-, para- isomer mixtureZ %% T Compound 3¢
methyl digallate= TLC % HPLC’Jel 4] a single spot©Z H 91}, 13C NMR spectrum
ANX = 2470 ©]’FS] peaksE H i, LF oA 137l = methyl m-digallate®] 21T} (data not
shown). ©] @742 o] gallotannindl] U= HYAI=3HA 2FE galloyl groups> m- ¥ p-
hydroxyl-groups & 3tol| ©]& 3™, methyl digallate= m- Z} p-isomer®] 3 JEZ EA)
sttty Basofgloh o]ite] AMERE KN10-20 f#e) FAEutolg2ans Yeds

T3S 2 Methyl digallate meta-, para- isomer mixtureZ 4% AT}

Compound 1 {Gallic acid # 3.4.5-rihydroxybenzoic acid)!, CTHEOE, hdw:

HO 0 HaC0
170,12, mp: 253 (dec.)°C, UV (Lmax, nm) (MeOH): 276 (3.01), IRv (cm-1,
KBr): 3372, 1650 (COO), TH-NMR (MeOH-g4) & 705 (2H, s, H-2,6), 13C- =
MNMR (MeOH-o40 & 110, 7(C-2,8), 122.8 (C-1), 139.9(C-4), 146,83 (C-3.,4), . |
172,71 (CO0), EI-MS: M+ =170, m/z = 1700100}, 153, 126, 79 HO OH OH
OH

Compound 2 {Methy gallate / Gallicin) 2, CAEHBOE, Mw: 18414, mp: 167°C,
Uy (umax, nm) (MeOH): 276 (4.09], IRy (cm-1, KBrl: 3360, 1685 (COO0),
1620, 1536, 1440, 1374, TH-NMR (MeOH-g4) & 3.80(3H, 5, COOCH3), 7.03
(2H, 5, H-2,86), 13C-NMR (MeOH-g4) & 51,3 (OCH3), 109.0(C-2,6), 120.4 — _
(C-13, 1387 (C-4), 145,5(C-3,4), 168.0(CO0), EI-MS: M+ =184, m/z = OH
153 (1000, 125, 107, 79

Compound 3 (Methyl digallate mefa—, para—isomer mixture) 3 C15H1209, M
336,23 mp: 212°C, UV (umax, nml: 226 (4.8), 275 (4.15), IRv (cm—1, KBr):
3368, 1685 (COO), 1630, 1382, TH-NMR (MeOH-g'4) & (m-isomer) 3.64 (3H,
g, COOCH3), 7T10(1H, d, J=2.13Hz, H-8")+, 7.23(2H, d, J=2.04Hz,, H-2")+, “

H3CO

725 (H, d, J=1.73Hz, H-6), 7.39 (TH, d, J=1.71Hz, H-2): (p-isomer} 3.86
(3H, 5, COOCH3), 7.20 (2H, 5, H-2,8), 7.21 (2H, 5, H-2".6")+ 13C-NMR
(MeOH-g4) 3 (m-izomer) 52.5 (OCHS), 110.9(C-2",67=, 114.7(C-6), 117.3

oy HO

Q — 0
(C-2), 120.6 (C-1), 121.4 (C=1')+, 139.7 (C-4), 140.0 (C-4")+, 146.4 (C- o
3,5+ 146.6 (C-5), 147.6 (C-3), 166.3 (CO0), 168.2 (COO)* (m-isomer) meo” N/
B2.7 (OCH3), 100.9 (C-2, 8), E : oH oo

=
OH
HO

OH

110.20C-26")+ 120.5 (C-1")+, 128.5 (C-1),
1325 (C-4), 140.1 (C-47+, 146,3 (C-3",5")+ 161.7(C-3,5), 166.2 (CO0),
1683 (CO0)+; FAB-MS: M+= 336, EI-MS: m/z = 184 [M- gallate] +, 170
[M-methyl gallate]+, 15301000, 125, 107, 79 L
Signals (+) arising from depsidically linked galloyl groups. 3

1: gallic acid, 2: methyl gallate, 3: methyl digallate isomers (methyl m-digallate and methyl p-digallate)

18 11. KN10-200| A #2381 3&

A& 5 2F A

B AN e ugA FEE KN10-20 E KN11-51S FARSE 3438 9] 4%
o AAE 2 HFAE EE—’F%%}—E— A3AF-AFEAA st o] 3F ] AAE |83t
of wat 5l 7pA|Fhel] DAS= Fo upol o] et X WAAAS FHIAT. TAE
3% AAlE KN11-62, KN11-63 ;‘ KN12-012 BHatgon, A@aEH volgx=s Qo]
(CGMMYV), ZEHZYMV)= A8t 2ZAAS A8 2 Ad= 2ol £%9 CGMMV
WA & 9HE KN11-639] 85.7% % 73 8tom (% 8), SutE 4ol ZYMVHEHA & 3o A %
KN11-63°] 7}d $-53at4th(E 9).

S



3 8. QolXx Ao A KN11-62, KN11-63, KN12-018] CGMMV 79 o A & 7}

Planting Planting CGMMV
Treatments )

area(m’) No. Infected No. rate disease(%) control value(%)
KN11-62 16.5 40 6 15.0 78.6
KN11-63 16.5 40 4 10.0 85.7
KN12-01 16.5 40 8 20.0 714

control 16.6 40 28 70.0 -

3E 9. fEHEA A KN11-62, KN11-63, KN12-012] ZYMVV 7+ A &3}
i i ZYMVV
Treatments Plantlr:g Planting
area(m’) No. Infected No. rate disease(%) control value(%)
KN11-62 16.5 40 4 10.0 73.3
KN11-63 16.5 40 2 5.0 86.7
KN12-01 16.5 40 5 12.5 66.7
control 16.6 40 15 37.5 -
4. H 2

7h AEutelel s 38 AR @A AALAAE  2F(KN10-20, 11-51)
5 gz A BRI} *5
tF KN10-202 TMVell Wik S <jal g Qs flon, dutolg)s &2 Z methyl

digallate isomers & 7.
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