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AaE W A F8 FEde FA4E polyketide o
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Table 1. List of isolates of Colletotrichum spp. used in this study

Isolate 4 Geographical origin Host fruit Colony margin Diameter growth! Reference
KGi3 Taejon Green pepper Regular 72X75 Oh et al.
40003 R strain Pepper Regular 77X78 KACC2
40005 G strain Pepper Regular 6.6X6.7 KACC
40006 R strain Pepper Regular 6.0X6.2 KACC
40042 G strain Pepper Regular 6.6X6.7 KACC
PCO1 Youngju, Kyungbuk Red pepper Regular 68X67 Authors
PC0O2 Chongyang, Chungnam Red pepper Irregular 6.7X7.0 Authors
PC0O3 Taejon Red pepper Irregular 69X71 Authors
PC0O4 Kumsan, Chungnam Red pepper Regular 66X56 Authors
PCO05 Taejon Red pepper Irregular 72X70 Authors
PC0O6 Hongsong, Chungnam Red pepper Regular 6.7X75 Authors
PCO7 Yesan, Chungnam Red pepper Irregular 56X57 Authors
PCO8 Kongju, Chungnam Red pepper Regular 6.5X6.4 Authors
PC09 Youngj, Kyungbuk Red pepper Regular 6.6X6.6 Authors
PCI10 Kumsan, Chungnam Red pepper Regular 85X85 Authors
PC11 Yesan, Chungnam Red pepper Irregular 6.9X6.6 Authors
PC12 Chongyang, Chungnam Red pepper Irregular 6.9X6.9 Authors
PC13 Kongju, Chungnam Green pepper Regular 70X77 Authors
PC14 Chongwon, Chungbuk Red pepper Regular 6.7X6.7 Authors
PC15 Kongju, Chungnam Red pepper Trregular 6.7X7.0 Authors
PC16 Kongj, Chungnam Red pepper Regular 6.6X64 Authors
PC17 Boryung, Chungnam Red pepper Regular 65X71 Authors
PC18 Hongsong, Chungnam Green pepper Irregular 6.6X6.6 Authors
PC19 Taepn Red pepper Regular 6.7X69 Authors
PC20 Kumsan, Chungnam Red pepper Regular 65X70 Authors
PC21 Kongu, Chungnam Red pepper Regular 72X74 Authors
PC22 Chongyang, Chungnam Red pepper Regular 70X7.0 Authors
PC23 Kongp, Chungnam Red pepper Regular 68X72 Authors
PC24 Kongju ,Chungnam Red pepper Regular 6.6X6.7 Authors
PC25 Chongyang, Chungnam Red pepper Regular 6.7X6.7 Authors
PC26 Chongyang, Chungnam Red pepper Trregular 6.7X6.8 Authors
PC27 Chongyang, Chungnam Green pepper Regular 6.8X6.6 Authors
PC28 Chongyang, Chungnam Red pepper Regular 8.1X82 Authors
PC29 Chongyang, Chungnam Red pepper Irregular 72X6.7 Authors
PC30 Yesan, Chungnam Red pepper Irregular 6.5X6.6 Authors
PC31 Taejon Green pepper Regular 65X65 Authors
PC32 Taejon Watermelon . Regular 76X78 Authors
PC33 Taejon Watermelon Regular 68X85 Authors
PC34 Chongyang, Chungnam Green pepper Regular 65X64 Authors
PC35 Chongyang, Chungnam Red pepper Regular 65X6.0 Authors
PC36 Chongwon, Chungbuk Red pepper Regular 68X71 Authors
PC37 Chongyang, Chungnam Green pepper Irregular 6.7X6.8 Authors
PC39 Chongyang, Chungnam Red pepper Regular 73X70 Authors
PC40 Chongyang, Chungnam Red pepper Regular 72X72 Authors

Diarmeter growth is expressed as measured colony diameter {cm) at 7 days after inoculation minus inoculum plug diameter,
ZKorean Agricultural Culture Collection




Fig. 1. Conidia shapes of Colletotrichum Isolates isolated from peppers (x 400} Scale bars = 22.5um.
From upper lefi to bottom rght PC10 (A1/2-0), 40003, PC34, KG13, PC11(A1/14), PCO2
(A1/12-1), PCO3 (A1/18), PC15 (A1/3-1), PC40 (A1/9), PC28 (A1/7), PC12 {A1/13), PC30
(81715), PC31 (A1/17-1), PC35 (A1/11-1), and PCO5 (A1/5).
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Fig. 2. Various lesion 'size depending on the Collstotrichum gloeosporioides isolates inocualied on the
wounded or unwounded surface of green and red fruits. (A) isolate KG13 {spore suspension
1x108) on (from left to right) unwounded green, red fruits and wounded green, red fruits. (B)
isolate PC20, (C) PC10, and (D) PCA40, each isolate {spore suspension 1x105) was inoculated on
unwounded and wounded green fruits; unwounded and wounded red fruits (from left to right).
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Alstdct STRR primerd] 7% 95CeolA 687 13
¥ & (denaturation: 94°C 1%, annealing: 46C 1%,

r2

extension 65C 5¥) 30 ¥HE cycded HAT T FE
" PCR AHE-& 1% agarose geldl A £4316 0 23}
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o] DHN Wehd 2o Sduo)aS gys9t)

Fig. 3. Sensitivity of Colietotrichum isolates PC07 (A1/10) and PC30 (A1/15) to fungicides. Each isolate
was inoculated onto PDA, treated with various dilutions of fungicides (chiorothalonil: 0, 1, 100,
1000, 2000u ad./mi, fenarimol 0, 0.01, 0.1, 0.5, 1, 24z ai/mi).
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Table 2. Cultural and morphological characteristics of Coliefolrichum solates on PDA

isolate 4 Symptom Colony coler Hyphae Mycelial Elevation
red  green reverse surface abundance form

KG13 - + Brown Grey Sparse Compact Moderate
40003 + - Orange grey  Orange grey Sparse Loose Moderate
40005 + + Black grey Black grey Sparse Loose Low
40006 + - Black grey Black grey Sparse Loose Low
40042 + + Brown Light grey Abundant Compact Moderate
PCO1 + + Brown Light grey Abundant Compact Moderate
PCOo2 + + Light brown Light grey Sparse Compact Moderate
PCO3 + + Light brown Light grey Abundant Loose Moderate
PCO4 + + Light grey Grey Abundant Compact High
PCO5 + + Grey black Grey Abundant Compact High
PCO6 + + Orange brown  Grey orange Sparse Compact Moderate
PCO7 + + Brown Light grey Abundant Loose Moderate
PCO8 + + Orange brown  Dark grey Abundant Compact High
PCOY + + Grey Grey Abundant Compact Low
PC10 + - Orange grey Light grey Abundant Compact High
PCl11 + + Orange brown Grey Sparse Compact Low
PC12 + + Brown Light grey Sparse Loose Low
PC13 + + Light grey White grey Abundant Compact High
PC14 + + Light grey Light grey Abundant Compact Moderate
PC15 + + Black Dark grey Abundant Cornpact Moderate
PCl6 + + Grey black Grey Abundant Compact Moderate
PC17 + + Dark brown  Grey brown Sparse Loose Low
PC18 + + Light brown Light grey Abundant Compact Moderate
PC19 +/- + Light brown Light grey Abundant Loose Moderate
PC20 + + Orange Orange Sparse Loose High
PC21 + + Brown Grey Abundant Compact High
PC22 + + Light brown Light grey Sparse Loose Low
PC23 + + Orange brown Grey Abundant Compact Moderate
PC24 + + Dark brown Light grey Abundant Compact Low
PC25 + + Dark brown White grey Abundant Compact High
PC26 + + Grey black Grey black Sparse Loose Moderate
PC27 + + Light brown Grey Sparse Compact High
PC2Z8 + - Purple Purple Abundant Compact Moderate
PC29 + + Light brown  Grey brown Abundant Compact Moderate
PC30 + + Light brown Light grey Sparse Compact Low
PC31 + + Dark brown Dark grey Abundant Compact Moderate
PC32 - - Grey black Light grey Abundant Compact High
PC33 - - Grey black White grey bundant Compact High
PC34 + + Light brown Grey Sparse Compact Moderate
PC35 + + Dark brown Grey Abundant Compact Moderate
PC36 + + Light brown  Light brown Abundant Compact Low
PC37 + + Brown Dark grey Abundant Compact Low
PC38 + + Light grey Light grey Abundant Compact Low
PC40 + + Orange brown Grey Abundant Compact High




224 - kiR E (Hhor 2002)

Table 3. Strain determination of Colletotrichum isolates by symptom and rep-PCR analysis

Variation by primers

lsolate # Identification Strain
RS1 RS2 RS3 RS4 STRRIA  STRRIB

KGI13 CGr CG2 + CGy CGs CGs C. gloeosporioides G
40003 + + + + + + C. gloeosporioides R
40005 + + +/- + + C. gloeosporioides G
40006 + + + + + + C. gloeosporioides R
40042 CG + CGs CGa + + C. gloeosporioides G
PCOL CGr CGe CGs CGy CGs CGs C. gloeosporioides G
PC02 + CGy + CGy CGh CGs C. gloeosporioides G
PCO3 CGy CGe CGs CGy CGs CGs C. gloeosporioides G
PC04 CGy CGy CG3 CGy CGs CGs C. gloeosporioides G
PCO5 CGy CGe CGs + + + C. gloeosporicides G
PCO6 CGy CGz CG3 CGy CGs CGg C. gloeosporioides G
PCO7 CGy CG2 CGs CGy CGs CGs C. gloeosporioides G
PCo8 CGy CGe CG3 CGy CGs CGs C. gloeosporioides G
PC09 CGy CGy CGs CGy CGs CGs C. gloeosporioides G
PC10 + + + + + + C, gloeosporioides R
PCl11 + + CGs CGs CGs CGs C, gloeosporioides G
PC12 CGy CG2 CGs CGy CGs CGs C. gloeosporioides G
PC13 CGr CGz CGa CGy CGs CGs C. gloeosporioides G
PCl4 CGr CGe CGs CGy CGs CGs C. gloeosporioides G
PC15 CGy CGz CGz CGa + + C. gloeosporioides G
PC16 CGr CGe CGa CGy + CGs C. gloeosporioides G
PC17 CGy CGs CGs CGy CGs CGs C. gloeosporivides G
PC18 CG1 CGe CGs CGyq CGs CGs C. gloeosporioides G
PC19 + CG2 CGs CGq + + C. gloeosporioides G
PC20 + + + + + + Colletotrichum sp. -
PC21 CGr CGz CGa CGy CGs CGs C. gloeosporioides G
PC22 CGy CGz CG3 CGy CGs CGs C. gloeosporioides G
PC23 CGy CG2 CGa CGy CGs CGs C. gloeosporioides G
PC24 CGe CGz CGs CGy CGs CGs C. gloeosporioides G
PC25 CGr CG2 CGs CGy CGs CGs C. gloeosporioides G
PC26 + CG2 CGs + + + C. gloeosporioides G
PC27 CGy CGz CGs CGy CGs CGs C. gloeosporioides G
PC28 + + + + + + Colletotrichum sp.

PC29 CGr CG2 CGs CGy + + C. gloeosporioides G
PC30 CGr CGz CGs CGy + + C. gloeosporioides G
PC31 CGy CGe CGs CGy CGs CGs C. gloeosporioides G
PC32 + + + + + + C. orbiculare -
PC33 + + + + + + C. orbiculare -
PC34 CGy CGs CGs CGy CGs CGs C. gloeosporioides G
PC35 CGy CGe + CGy CGs CGe C. gloeosporioides G
PC36 CG1 CGe + CGq CGs CGs C. gloeosporioides G
PC37 CG CGe + CGy + CGs C. gloeosporivides G
PC39 + CGy + + CGs CGs C. gloeosporioides G
PC40 + CGe + + CGs CGs C, gloeosporioides G

'RS1=(CAG)s, RS2=(TGTC)s, RS3=(GACAC):, RS4={GACA)
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ECsgko] 2 54%, 1~2ug/ml ¥

T BECw 4% 7K S X%%“ﬁ TFE & 866%,
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2 ANEY PCl6 FFE I
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ER Stk
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Agie 1t

U
t}, Chiorothalonl® dAMIAS G340 7 AR
2301} gl Axpor X U

=3k} Chlorothalonil X
HEE s EEtal
8kl fenarimol &

7r AFEY ECwit FHAE mancozeh: 5732ug
ai/ml cjorothalonil: 19ug
al/ml °|9T} Mancozeb#} fenarimol®] 3% 2 45

o] ECpihe ZHze] TR AAEE Rl 1500
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Table 4. Matrix of similarity (%) of Collstolrichum isolates based on rep-PCR.

Similarity (%) to isolate

#  CG PCO2 PCOS PCI0 PCI1 PC19 PC20 PC26 PC28 .PC32 PC33 PC35 PC36 PC37 PC39 PCAD

KG 400 400 400 400
13 03 06 06 4

cG -

pcozZ 90 -

PCO 66 56 -

PCI0 4 38 30 -
PClL 73 71 3B 4 -
PCI9 91 92 56 46
PC20 41 37 36 43 33 36 -

PC2% 55 59 91 18 47 52 29 ~
PC28 21 24 26 26 30 21 24 21 -
PC32 28 23 26 13 29 19 34 2
PC33 19 14 29 15 19 11 31 20 17 6
PC3h 96 8 64 33 60 78 40 5 2
PC36 96 8 64 33 60 78 40 55 23 30
PC37 84 74 67 28 55 73 33 60 16 24
PC3 68 64 5 9 45 57 30 46 18 32
PC4 70 64 54 9 48 61 30 46 21 29

fg‘ 88 81 56 18 66 79 32 51 18 20
40(?? %5 3 11 7 20 24 16 B/ B
W00y B 15 v % 3 W 2
06

%Oé) 3 B 898 3 32 U
50 67 28 B2 43 6 2 %

9 -
9 100 -
19 8 8 -

21071 715 -
8 74 74 61 9B -

8 92 92 79 77 8 -

21 24 -
24 24 42 -
36 24 33 38 -

# Percentage similarty is the average calculated from palrwise comparisons done by using SIMQU!
Colletotrichum spp. CG ({isolates of common group showing uniform bands) a

(GACA)M.

AL of NTSYS among representative isolates of
nd variant fsolates by anv 4 primers, (CAG)5, (TGTC)4, (GACAC)H3,
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Table 5. Sensitivity of isolates of Coflefotrichum spp. to fungicides by TECs and %spore germination

solote ECso spore germination )
Mancozeb Fenarimol Chiorothalonil Mancozeb Fenarimol Chiorothalonil
# 1000 wg/ml 2 ug/ml 1000 we/mi 1000 wg/mi 2 ug/mi 1000 wg/mi
KG13 = - - 0 7429 1410
PCOL 7219 17 1208 0 6+14 10409
PCO2 7845 15 16852 1.3£06 3+15 0
PCO3 758 16 27413 0 2408 03403
PCO4 697.1 18 21118 0 244125 1+04
PCO5 7142 1.3 11907 0 8+80 0
PC06 3345 3.1 16913 03403 25407 1+06
PCo7 9191 46 2190 14429 2404 0
PCO8 3878 15 1457 0 2%06 1+06
PCO9 3617 12 7434 0 40+10 1406
PC10 6008 15 697.3 0 19432 0
PC11 690.9 17 1941.8 0 354137 0
PC12 7432 15 16404 3+18 234137 0
PC13 696 14 1507.6 0 1409 1+04
PC14 59338 16 15734 012+090
PC15 - - - -0 7+32 0
PC16 596.5 16 1024 0 6+12 106
PC17 575.7 15 170060 0 40491 0
PC18 8659 17 27773 0 50450 0
PC19 3176 19 2051.3 0 2409 1+04
PC20 11054 13 1384.2 0 50+0 0
PC21 7041 1.6 15448 0 48410 0
PC22 807 15 1917 0 5+18 07403
PC23 6283 12 1900.7 0 11+58 0
PC24 7282 13 12225 0 49410 1404
PC25 2656 18 179 0 47415 24086
PC26 3034 18 - 0 47+15 03403
PC27 960.2 19 29857 0 21439 0
PC28 689 0.8 5282 0 45453 03403
PC29 684.3 1.5 2135 0 4010 0
PC30 3326 1.6 1800 0 8+22 07406
PC31 8076 18 21673 0 10£12 07403
PC32 4499 25 2353.7 0 204 1+04
PC33 3514 1.0 17075 0 6+12 0
PC34 7118 16 2033 0 42460 0
PC35 7103 15 16076 0 0706 0
PC36 6499 15 16564 0 3B5+47 0
PC37 6819 15 2013 0 7418 0
PC39 - - - 0 47+17 0
PC40 - - - 0 2+17 0

1Effective concentration for 50% inhibition of mycelial growth.
2Data are the mean=Tstandard error of three replications per isolate,

3No determination.
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A7b AR T tryptone £ peptone e
A7+8 PDARA M E wid typedt PH7EAE 3]
Aol Aavy AT B AHUCE tween 20,
tween 80, dlive ofl, lindleic acid, tributyring Ztzt H7}
S8 tween 20 2 8050 EAHOZ Wehd 4
7 ZHHEANL FAA cdony FHE o] AlE
uro 2 Bue x| HHEE] & A (lipase) o 3l lysis zone
7+ 153mm z%t: aa/xagoh;} #A}iﬂgl /Hx} &

M ©=
$AZAL pigment A FF 2 AT} ol i
o o
]

i‘>

o] %

E—t- PDA HlA oA AAFE wid typeH s 23]
] A&sA SE AT Table 6), EY FHE
= A Fele BEel 23 HAUX PR 3
oM & FARE AEA FAHS AT Aete
A el EA A CHFg 4). YHHROE X
UaRE Biste ddRE AR gAYoR of
et AHESS dAo A g gFe AR
HELE Frp Eulsle HL%A Al A

2) Wekd A7 SdwolAsl A% B4 B4 Bl
9 Aol F5o BeAS oW WAL YIS B
257 95 ALRAE WANN A @R T

o kdomu S
e o 1N
rir gk R
o = 52
o
Suyy
2L 2
Moy 2
e 9 rl
N Y
do do ki
] o 7
HEha
o L
©
2
L
24
&2 o
30

Rl

23]# wid type®
E E@Tﬁiq(Table 7). ol¥e AHE

2o FElZ(cutide) & ¥33ted AY
5& ALE st olxle EidE 23]
A3E HolFo A HiE AuEd
FuE EdA AEE AH ZAdsted 7

X#‘d —E—Sﬁﬂ ‘”‘Oiok 7] W&o FEHES

dor oy X S ok kol M
mzjzrfh& rr b
kol'—()‘rg:'“ﬁ“\;
‘WEL N
FO—lN
o
por)
f
I
b
B R
rly
ok
=
o
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(Van Kan et al. 1997). 3 lpased] 4% 23}
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DR, B2t A 370, TaReA 10, S2E oA 170, o} DPPH |4 23 M=o} 48 3
dgel A 3707 B2E ok TLC chromatography @) T AR FE2EL AR AZFAE 94
AMEn 774" Al A" Zo) A toluene/ ethyl 0] 31%EAM AYAoE AAH flavonoidssh B

acetate(93: 7) % n-butabol/ glacial acetic acid/ & W catechin, morin, rutin Et}E ok ul
Water(SOI 100 20) AlAde] Byl gxdoiqdh & quercetin® naringenin BohE =49tk mala shabal
ANEAN F5F EAY s 842 AP =AS oFAAS 8L A A =

HU i e

B4 oAl o8] S4ste] £ A% DPPH 94ol  @2d9] 7B THTable 8). H4AEE Y2 EL5)
ot Aol ohh ThE £4 2HAE BAF B B92s oldEE duad i 4ERA o
Aol 3749 atst WETE AFEASE ?ﬁ FH dExE g 45

A AR GAGYE SA40Z S4HYT @ #a 24
ol oJdzE AFAts AR B o] 17%= éxéﬂ debd FAE dAlste daAE de gEd A

Table 6. Effect of flavonoids and fungicides on mycelial growth of Colletotrichum glososporicides PC31.

IsolateDays after inoculation

Treatment 5 4 6 8
No treatment 43103 12703 217£03 293403
tricyclazole 5400 11.7£03 18406 24106
isoprothiolane 53+03 123103 2000 27400
fthalide 400 10£0.0 17400 223+03
tryptone* 60316 1560245 23440245 318+02
peptone™® 7+0 138402 2224049 31+049
morin 20 we/ml- . 420577 12310334 19740334 2831088
40 wg/ml - 4£0 12340334 19740334 28314088
80 ug/ml  43%+0334 11740334 19.740.334 2510557
160 wg/ml ~47+£0334 11740334 1930577 24741453
rutin 20 ug/ml 4710334 12740334 20.3+0.667 2717+1.334
40 pg/ml 50577 13+0577 21.3+0882 2840557
80 wg/ml  5+0 12740334 21340334 28340334
160 wg/ml 4740334 123+0334 21+0577 27340334
quercetin 20 wg/ml  43+0334 12340334 20310334 2830
40 wg/ml 47140334 12710334 2110 27740334
80ug/ml 4740334 1240 203£0.334 26.7+0.334
160ug/ml 420 1240 19740334 25740224
naringenin 20ug/ml 47+0334 12340334 20330334 28.7£0667
40pg/ml 4310334 12£0 20340334 273+0334
80ug/ml  47+0334 117140334 19340334 260
160ug/ml  37+0334 10340334 180577 22+0577

All treatment except tryptone and peptone were performed on PDA.
*Tryptone and peptone, respectively, were added info lipolytic medium,

Values are mean+SE. of 3 replications,
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Fig. 4. Effects of lipolytic medium on mecelial pigmentation.
control on PDA(A), tricycalzole onPDA (B), isoprothiclane on PDA(C), fthalide on PDA(D),

lipolytic tryptone(E), lipolytic peptone(F)

Table 7. Size of anthracriose lesion on green pepper fults caused by Colleiotrichum glososporivides PC31.

Leslon size (mm)?

inoculation - - - - -
No treated media Lipolytic media Tricyclazoled
spore suspension? 13341894 1194250 1584168
agar plug 139+1.33 644045 1244073

noculum concentration = Ix105

% esion was measured on wounded fruit by pin-pricking 7 days after inceulation and its size was calculated from the average of length and width.

*Treated concentration = 0.05 mM

“The value was the mean SE of 10 replication.
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Fig. 5. Effects of lipolytic “medium - on patho
genesis.
Inoculation ‘with noculum {agar plug)
punched from hyphae grown on lipolytic
medium (left) and hyphae (control)
grown on PDA (right} on wounded green
pepper fruits. (A} Symptoms and (B)
lipolytic incoculum source.
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Fig. 6. TLC Chromatography.

{4} Various ethanol extracts from Korean
ethnophamatheutical plants. TLC was
developed - in “toluene-ethyl acetate (93:
7, v/v) and photographed under UV.

{B) Screening of free radical scavenging
bands having antioxidant activity by
DPPH - staining, shown as yellow spot
against purple background. From left to
right lane 1 Caururus chinensis, 2
Houttuynia cordata, 3 red sweet pepper,
4 Chrysanthemum coronarium, 5 Injfinsuk,
6 - Cichorium - intybus, 7 Chinese
beliffower, 8 Epimedium koreanum, 9
Carthamus tinctorius (seeds), 10
Discorea batatas, 11 Polygonatum
odoratum, 12 Astragali membranaceus,
13 Morus alba (stem bark), 14
quercetin, 15 catechin, 16 morin, 17
naringenin, 18 rutin
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Fig. 7. Effects of flavonoids on mycelial pigmentation and growth.
(A} morin, (B) naringenin, (C} quercetin. and (D) rutin. Each has a set of 5 plates. showing
pigmentation intensity. (1) control, (2) 20ug/ml, (3) 40ug/mi, (4) 80ug/ml, (5) 160ug/ml

concetration of each flavonoid.
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Table 8. Antioxidant, depigmentation, fungal growth inhibition activity of flavonoids, fungicides and ethanol extracts of

various plants.
Assays
Samples (part) lpid i::i:;;f:tlon pigmentation fu?niiéiigz\zth number of spore®
catechin! 71 ndf nd nd
naringenin! 9 ++++ 278 nd
rutin! 47 +++++ 170 nd
morint 57 +++ 216 nd
quercetin! 27 ++4++ 159 nd
tricyclazole? nd +44++ 206 2.8x10p
isoprothiolane? nd +4+4+ 123 18x10°
fthalide? nd +4+4+ 278 2x104
Sarururus chinensis® (leaf) 31 + 329 8x104
Houttuynia cordata® (leaf) 17 o+ 0 26x108
Capsicum annuun? (fruit) 2 +++ 0 nd
Chrysanthemum coronarium? (leaf) 0 +4+ nd nd
Cichorium intybus® (leaf) 0 +4+ nd nd
Platycodon grandiflow® (root) +++ nd nd
Polydenatum odoratum?® {root) nd ++ 04 8x104
Astragali membranaceus® {(root) nd nd 0 nd
Morus alba® (cortex) nd ++ 263 4x104
None-treated ++++++ 0 36x10°

Flavonoids are purchased from Sigma Co (USA) and freated at 160 wg/ml concentration into medium,

ZFach fungicide was treated at 05 mM concentration into medium,

*Crude ethanol extract was treated at 1 mg/ml concentration info medium,

Pimentation was scored by the color intensity of reverse side of plate. Symbol - means no color {albino), + orange, ++ orange brown, -+++ brown,

++++ dark brown, +++++ brown black, ++++++ dark gray black,

SNumber of spores were counted from spore suspension scraping from hyphae,

fnd: no determination
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Table 9. Antityrosinase activity of crude extracts of various plants by ethanol.

Family Plant species Dose( ug/ml) plant part inhibition(%)
Araliaceae Aralia continentalis 100 leaves, stem 0
Panax ginseng 100 leaves 0
Aceraceae Acer palmatum 100 leaves 0
Berberidaceae Epimedium koreanum 100 leaves 0
Betulaceae Alnus japonica 100 leaves 0
Compositae Chrysanthemum coronarium 100 leaves 2.7
Carthamus tinctorius 100 seeds 0
Cucurbitaceae Cucurbita pepo 100 fruits 0
Cruciferae Capsella bursa-pastoris 100 1 eaves, rools 45
Cupressaceae Juniperus chinensis 100 £ ruits 0
Dioscoreaceae Dioscorea batatus 100 stemn 0
Fogaceae Quercus acutissima 100 leaves 0
Castanea crenata 100 leaves 0
Ginkgoaceae Ginkgo biloba 100 leaves 0
Leguminosae Glycine max 100 leaves 0
Lespedeza bicolor 100 leaves 0
Robinia pseudoacacia 100 leaves 0
Liliaceae Hemerocallis fulva 100 leaves, roots 158
Allium monanthum 100 stem, roots 93
" 250 stem, roots 479
Alllum tuberosum 100 leaves 0
Polygonatum odoratum 100 roots 14.1
” 500 roots 69.2
Magnoliacae Magnolia kobus 100 flower 0
Morus alba 100 leaves 53
Oleaceae Forsythia koreana 100 leaves 0
Opuntiaceae Opuntia ficus 100 fruits 0
Pinaceae Pinus densiflora 100 leaves 0
Rosaceae Prunus serrulata 100 leaves 0
Rosa hybrida 15000 leaves 91
Rubus crataegifolius 100 leaves 0
Salicaceae Populus deltoides 100 leaves 0
Populus euramericana 15000 leaves 52
Salix babylonica 100 leaves 0
Saururaceae Houttuynia cordata 100 leaves 0
Caururus chinensis 100 leaves 0
Solanaceae Solanum melongena 100 fruits 105
Taxodiaceae Taxodium distichum 15000 leaves 275
Umbselliferae Angelica keiskel 100 leaves 0
Petroselimum sativum 100 leaves 0
Vitaceae Parthenocissus tricuspidata 100 leaves 0
Zingiberaceae Zingiber officinale 100 tuber 79
Kojic acid Commercial 10 32
” " 50 432
100 765
” 200 804
Arbutin 10 20
” 200 55
” ” 500 17

Values are the mean of iriplicate experiments.

Assay was repeated af least three fimes per samples,
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Table 10. Antityrosinase activity of Polygonatum odoratum extracts by various organic solverts.

Concentration water! ethanol? dichloromethane? methanol?
10 ug/ml 15 5 17 -
50 ug/ml 11 25 23 -
100 wg/mi 11 29 25 21
200 pg/ml 11 38 40 32

1100C for 1hr bofling
%B0C for 1hr boiling
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Fig. 8. Effects of ethanol exiracts of Caururus
chinensis on the mycelial pigmentation. Extracts
were treated at 1mg/ml concentration into PDA.
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Fig. 9. 7.5% native gel, L-dopa staining, 37°C,

1hour incubation (sample @ mushroom
tyrosinase 20ug + 5x sample buifer 10

ul + 1x upper tris 10u). Lane 1;
mushroom tyrosinase 5., 2; Added
40mM phenanthroline, 3; £23| 100w,
4; MEB{A 50ug, 5 AEHA 1004,
6; &M 50ug, 7, EEM 100, &
nt 50ug, 9 o} 100ug, 10; EDTA 40mM,
11; Hydroginone 40mM.
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