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Abstract

The total phenolic contents of the ethanol and aqueous extracts of the whole plantof
Mimosa pudicaLinn.belonging to the genus Mimosa pudica (Family : Mimosaceacor Fabaceae),
which originates from Chaiyaphum Province, Thailand were determined in this experiment. The
antioxidant activity of the extracts of M. pudical.inn.was also evaluated by ABTS assay. In
addition, correlation analysis between total phenolic contents and antifungal activity was also
made in the present study. The results revealed that ethanolic extract were efficient in scavenging
free radicals with IC,; value of 0.19+0.01 mg/ml, while the IC, for aqueous extract was
0.08+0.01 mg/ml. Tn addition, both extracts also contained the high level of total phenolic
compounds at 65.42+1.01 mg GAE/g extract in ethanolic extract and 57.12+1.68mg GAE/g
extract in aqueous extract, respectively. The present study suggested that M. pudicaLinn. could be
a potential source of natural antioxidants.

The significant antioxidant activity of ethanol extract of M. pudicalinn. was encouraging
enough to pursue isolation and characterization of the active constituents. In the current study, the
chemical substance was then preliminary isolated through the quick column chromatography
using hexane dichloromethane ethylacetate and methanol at various ratio. Next, the substances
were studied with TLC, which showed that there were 6 kinds of substance in hexane extract and
6 kinds of substance in ethylacetate extract. The pure substance was further isolated identified
from chemical components by spectrophotometer and studied the qualification of the substance in
antioxidant activity.

Aqueous and ethanolic extracts of M. pudicalinn.were screened for antifungal activity
against C. gloeosporioidesby poisoned food techniques. Fach extracts were dissolved in two
solvents; water and ethanol and then evaluated the antifungal activity at different concentrations.
It was observed that the aqueous extract in 95% ethanol showed significant antifungal activity and
completely inhibited at 10000 ppm (100%). In addition, ethanolic extract in 95% ethanol showed
significant inhibited at 20000 ppm (64.00%). Furthermore, the efficiency of ethanolic and
aqueous extracts at 20000 ppm were evaluated the inhibition of mycelia growth of C.
gloeosporioideson Nam Dok Mai mango. It was observed that the ethanolic extract (22.45%)
showed higher significant antifungal activity than aqueous extract (17.06%) compared with the

control test. In conclusion, this plant in being an edible one can possible be exploited in the



management of pathogenic fungi in mango and the modified chemical constituents are necessary

to improve the antifungal activity in mango and the other fruits.

Key words: Mimosa pudica L., Anthracnose Disease, Colletotrichum gloeosporioide, ‘Nam Dok Mai’

Mangoes
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mi 140 luTas Tuandves TnunaGeuosdama (5,0, 88 lulnsdas unzifulufida 16
F2Tue vintinndeaedaothitdsirenlosoy (deionize  water) Tusunaun1sia
amaunsatuasfiineyya ABTS ¥ lay vemizen ABTS 1.8 faddas aalunaeaiiies
fidesminageuviomaiysininlosou mauliitidu 714 6 wid wazih lufadins

dl BO’ o o o
ganaunai 734 i Twwes Taeldiniu blank  Funmanwamselunisdidaeyya

33

o o ar
ABTS " illufouaz Mingasiiulndsil

ANUFINTINIADYYA ABTS (%) =[1- (A /A 1x 100

734 sample 734 deionize water

9 A WAy A

734 deionize watcr

=1 ' - ~
Lﬂuﬂﬁﬂﬂﬂﬁuuﬁﬁ‘ﬂ 734 uﬂummmmmmﬂﬁamms

734 sampic
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VIHTIVIUIAI N L2DDU AUR AU Llﬁﬂﬂlﬂﬂﬂﬂ']'llll“lliﬂluﬂlBﬂﬁﬁﬂﬂﬁﬂﬂﬂﬂﬂ?'mﬁm‘uu“llﬂﬁ



24

o = ol

: o o a a ¢ e g 1w o o ¥
Trolox #aflusyuivosdiandiu & Taswansdmsziesmmilumnduiutdumsiu
'E)ﬂﬂ“?ﬂﬂ"]?‘l.lllﬁimu Trolox 9931491 Trolox Equivalent Antioxidant Capacity (TEAC)
0 -] [V
5. msuenmsinaasfuimmatinneduilasanInns Wl (Column chromatography)

9 g o o w A 3 ¥ = @ &
u1ﬁ13ﬁﬂﬂl@ﬂ1uﬂﬁﬂﬂﬂ1uﬂﬁ1ﬂ LLfJﬂ'ENﬂ'ﬂﬁZﬂﬂUﬁ’]iﬁ’]ﬂﬂJﬁJﬂﬂﬁuﬂﬂﬂlﬂﬂuﬂﬂﬂﬁuu

< ] ¥ o, o &
TasanInarHuuus a6, (quick column chromatography)IﬂfJﬂl‘K silica gel 60 ‘Uiﬁﬂuﬂ'ﬂﬂuu

] o = =y o e e '
ﬁ.li‘l'lﬂl%uﬂ'lﬂuﬂﬂﬁ'l\i 10.0 1HUANAT HATYY 4.0 EIUALNAT ATNTITONAND silica ngﬁlﬂiu
v o ¥ o o 4 a4 ¥ o o N ul ¥ -

ADaNY ‘H&’ﬂ'ﬁﬂﬂ?'ﬂ'lﬁﬁﬁ'lﬂIﬂUlWiJﬁﬂ']Wﬂ']'liJHJ‘H“U'J‘U?NG’I'JVI“Iﬂﬁ'ﬂ']ﬂiﬂﬂ"ll'lu'ﬂﬂ 47110 Ao
i lanae lsiimu ofinozdien uaziumuea avaisy ludasiaiuaies semenih

t
w o ar A8

o o { of o @
azananioldnnudue tufindovaznanis davuzaisfuon1d uazasnaeumsdidalu

9 =Y

’ py P =] @ =5 4 4
1A fraction MHUDUNU ﬂ'JUl“ﬂﬂuﬂﬂukﬂlﬂﬂﬁiﬂi'u’ﬂﬂﬂi’lﬂ

d ar I -
6. msngarenanylaematinmdninsalnil
= o a 4 g 9/ ar L o g/
Agnlendnvoiiiosduvesmsanavemeniusauss lugswiusnesniszneuaan

= ar o =1 PN o
malaneau Iasu ImnsdluuusIas) damaianuaess lasun InniAuas 'H-NMR

6.1 M3Iamnsganauuaediansestans hilean mbamaninsalail (Ultraviolet-
visible spectroscopy, UV-Vis)

wisnasanandanududy 1000 liadaniudedns laevaaisada 50 Naansu
azatwlwemuoa uazlaluvataiFuinsvue 50 iadans USuiSunasaroomuen udn
o A g 9 3y g & a w 1A ¥ o @ - =
mmsneaef ldnnududu 20 Tadnsudedng udni ldasaiadinmsganiunasiisns

ANULIIAAU 200-700 nm Araa3099aai1 1 Towan STdaanln Tnsaladl

6.2 msAnumariudronieniBainsudvedutunnsamalasalnd (Fourier
transform infrared spectrometer, FTIR)
hmsadaeniueaves lussiumeaasuuudy NaCl wdoanifunduilduuie uda
i hfBnszimladuresmsadadinaioiFeinsuddesududsusamyalnsalad
Tug9AaIARY 400 — 4000 cm’
63 msfigaheninysivesmsaiannudmaTesiundeiunndnnlamudana
tnsalni (Nuclear magnetic resonance spectrometer ; NMR)
ihasadaazawds cocl, uazldlumass NMR TeatRuarsazatofieisiton
Twl3ura 0.6 — 0.8 TadAasIdszAvvosasdrod1alunaon NMR  gedlsema 3 4

LFURILAT AW 5113 R3 121 'H-NMR adna$udi 400 MHz
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2NN 5 sEauvpImsadegsimuzay luviasa NMR
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7. MANMIGNEMITVEUYDI C. glocosporioides Tiiluaurguaslsaueuunsalualu
. .
uzaahnen i

= g = =‘\’ =5 Qs s = &lv

71 Mamse¥euIgniuazmsAndanyazagIuIng (morphology) Y8aI¥851 C.

gloeosporivides
o :g = a1 = g 9 v ,
UUYI1 C. gloeosporioides ﬂwmmﬁwq%uiimm'Jmmﬁfum Koch’s postulates

=Y e ¥ pfl’ a3 a ,:? =y i
(@FU1eluIAKLIN) vuzRgun IsHeure TalSdudatssedaruiuinuiiila

¥ o .z’{’ P & 3! g A’ o 1 .3'
Lﬁuiﬂﬁ]‘i‘q‘lmﬂ Slant %831 C. gloeosporivides INFUIHVUNANDIN I YUILYD um’um%iu

e
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JRIVANIUNYN 25°C W 7 U 91N cork borer vuAFURIgUINATS 5 Hiadwas R

q q a

&

e

¥ 1 & 2 ”
@woaemIgu lueniuea 95% uadrauIwainde so14 cork borer UL Tedammdulouns

g oayﬂl g J=

%031 1FU UV UIDIMAAIEINW119DUDIMS Potato Dextrose Agar (PDA) laalvianuaii

q

=y

3 '
wendudarimiiie s dulugaivquegamgl 7 25 °c w7 Au wdSai 1 lums
nanvne 1l
Lot . Qs :} i
7.2 MSANMINAUBINIANA INaT1UAeM StUd Ut C gloeosporioides

- @ - ¥ Yy ' e b = 9/

f’TﬂH']NﬁﬂlﬁNﬁ'ﬁﬂﬂﬂ]luﬂi'l‘].l‘l’lﬂﬁ’lﬂl‘llﬂﬂuuﬂ’l\‘] 1 ‘Flﬁ]ﬂTiEl“]JENﬂ'IS!.i]iiUﬁJ'EN!ﬁNiU“UEN
&
15091 C. gloeosporioides TagnaunumInaanauly CRD (Completely Randomized Design)
-] g o Lt
HWNBDI1 C. gloeosporioides ©1¢ 7 U VINATDUAITT Poisoned food technique VUDINIT

PDA #illmsana lugsiufianuduyy 100, 500, 1000, 5000, 10000, 20000 ppm AUEIFY

‘]_r. ~ ar A ¥ o Fq =y @ ar 9 Ao 204
UIIUMUNUYRANIUANAD urlﬂﬂie!'llaf]ﬂl”]f@ Llamlﬁﬂutﬂﬂumﬂﬂga ﬂ“Uﬂ']ﬁGl‘ﬁﬂ'lilﬂilUUﬂ\ucﬁﬂ
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51 147 Benomly A3zaunsiudis 500 ppm ﬂ'uﬁﬂmm?igxﬁnTmmsﬁ’uim‘%’m'] Giman
UAZAME, 2554)
73 manageudszansmmvesmsadannluesivlumsnlugulsatenunsaluaves
TP
dhnavzsaheen iiignuaduiinéredanhivazers mnaulduste dumanss
Taogunauzaaglu 4 an1azmanaaes 18un msgulniguiiguund 45 °C a1391 benomyl
i 500 ppm TuasadaMILen uazthin luesw Harnmdudy 20,000 ppm i 5 i
anantBude w2 1iSuiuma 3 ura uda14 cork borer wizSUveuTaailvsudes C.
gloeosporioides 101y 10 Su udadomimenumavziae udnillin 1 lugumgideaiiy

@ 2 w = o « o o o B =
1381 7 I Tﬂﬂ'l'i’Jﬂﬁ.lu"lﬂl,mﬁﬂ]’ﬂﬁﬂ'l‘imﬂjiﬂllﬂ$ﬂ']‘l«!'J'ELI‘H"IL‘lJﬂiL‘ﬂfUﬂﬂ"l'iU‘iJUﬂﬂTjLﬂﬂi'ﬁﬂuﬂu

A a cﬁl Y ar J
LLﬂiﬂIuﬁ‘ﬂLﬂﬂWIﬂl‘Hﬂﬁ'} C. gloeosporioides (%8 LLDYFYWUITIA, 2548)

= = d = o
KA IVLLDLINTNARTSIE
1. HaMsanAaITIN 1NV
: y
namsana luesiu 200 nfulasmsmindwdavihazae 2 siia laun wwniueauazii
[} =Y o %’ i o Y
WU Wandnissazvesdrsananin luesualseniueanaziiNguugines 28 a9en
-~ 1w o o ar W Ve @ W M o 3
A (1N 4.93% UAL 9.73% AUAIRY NIANALNIUDAR AT NYMLIUN ATV s 1Y
ar %’ A ar 9/ A e sc‘ Ly & 3 Qs ar P
wagmsana ldanyazduniamimmady Fdayananisana lueULTaIdI91T 199 5
unzdnyuzmsananen lAuaaInInIndg 6 H3ii0An13 18U NENITIMNYDIFITANA
910 T3 wun AvhezaisilslunsGueda luesulivaerie 5y enuoa wniuea
Z o @ = o - . =4 a as
11 And lsWoiy Auru9IuItgues Sunil Mistry uazamsluil 2012 vihmsada lues 400
LY L) = y = oo
nfudwaviazasenIuea lananand ouay 6.6% vz MU TB1049 Karthikeyen and Deepa,
Y a Qs b v o g 9} a ¢ g dycu
2009 laanaluns1u 100 nfu fedrhazatniuay ldnanaadogay 4.2% NINdnuuzY
w 9 ?,' . ar =4 a
a15aia 1Wes1UA01 1909 Karthikeyen and Decpa Hanyauzduniiauasdidondy adredu
o { v ot ¥ 1 = as
a1safa luesuh Idnnmsadadisemuealumsnanesil edislsfaiw msadaemusn
¥ =4 =3 :{ =y
Tumsnaaesdl IMh TdAnuBuasdszaauuednuazgnidweyyadas: anoauns
o d’f g g =3 . £ ¥
uonantlsznouiliosdudomadia quick column chromatography uazqwﬂum‘sﬁmt%m C.

gloeosporioides
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1 d 3 o a Y Y o o ¥
ﬂ]‘ﬂﬂﬁ 5 Lﬂ@ﬁ!%uﬂﬂﬂﬂﬁﬂﬂl@ﬁﬂ?ﬁﬁﬂﬂulﬂJfJﬁ’]‘Uﬂ'JUﬂ’J'ﬂ1ﬂ$ﬂ']f_lm1’l']u@ﬂuﬂ$u'l

s s o : LY Y Y d a
msana luesu ANy URIAITANA Wi la (nsu) wosiFunanan
£ ] A 9/
DNIUDD VUNUA U8V 9.86 4.93
y a2
i ﬂj’uﬁﬁﬂ ﬁmmm%u 19.46 9.73

4 a s ) b g
J]'I‘Wﬁ 6 ﬁﬂllil.%ﬁ'ﬁﬁﬂﬂ‘l’im‘}Jmﬂ]liJﬂiﬁj ﬁ?ﬂﬁ‘)ﬂ?ﬂ$ﬂ1ﬂtﬂﬂ1uﬂﬂ (F18) Lazu (V1)

2. mamsmSinamsszarevilueanvesmsanalugs iy
as ?,‘ o -2 ~ a g 3 any
msanamuaaazinved lues by S namsilseneuivednianuadaysi
Folin-Ciocalteu lawnfFoufisusunsnmasgiunsaunann uazsieaulSmamtseney
=1 a T s A oo a ' a o ar v o
Wuodanlumitsiadnfuauyavesnsaunadndorimiinuesdaedis 1 ady (mg GAF/g

extract) s mamsilsznouiluoanvesmsana luesuuanasins19i 6

x ¥ ' ¥
919N 6 ﬂ?mquaaﬂmwmmmmmﬂﬂ“IanJsmmﬁnﬂﬁ’aﬂﬂmmzawmmu@mmzm

amsana Pnamsiszneuilueaniianun (mg GAE/ g extract)
MsanAeMUa asana
lygsw 65.42+1.01 57.12+1.68

*mg GAE 19 4aansuunaan
Y 3 1 =1 = s 1
Namimnam'ﬁﬂﬂﬁmmnﬁmmfmsﬂsxﬂauﬂu@nﬂiumsﬁﬂﬂmmuaagaﬂ?nms
2 iy i o B
anai Tae lusnunanadiseniuea ilfuailuednkanun 654241 01 mg GAE/g extract
a g ~ = = g’; o @ = =4
wazemsanamhilfimnafuednninun 57.1261.68 mg GAE/g extract AT0ae1) 1S 172l
voanvisnualuasanaenueaunzi S5 lndiRvesunsanymes Zuhaib e al. 2011

dl. 3/ = = ?{/ [
TIIlﬂﬁWU\ﬂuﬂ?iﬂm'ﬁﬁij‘i$ﬂ'f]’1jw‘u'E}ﬁﬂ‘VlQWlJﬂ"’U@Qﬁ1§ﬁﬂﬂ!f‘]'ﬂ1uﬂﬂ‘“ﬂﬁkl§w§’]‘ﬂ (71.234+0.15
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mg GAE/g extract) URZVINHAMIANYIYOS Singh ef af., 2012 145 wemSinumsdsznend

¥ 1
UDANNIVUAVDINIANAN1VEY I8 1Y (53.16£0.45 mg GAE/g extract)

3. s dmnHanuannselumsiidneuyadas: ABTS
mdsznanumnsalumsdsanyyadasedas 2, 2'-azino-bis 3-ethylbenzthiazoline -
6-sulfonic acid (ABTS) {lumstannuamiselumsduniondnoyyadaszvosmanne
Tay ABTS segauldoudiueyyadassfems@Indonleidama k5,0, uazaanin
warafinawenaiu 734 wluwas lumsfnu 1I8enzinnwaunsavesmsana lasld
Trolox HuasAaugu uARIHANTINARBIAIBAT IC , LAAIHARaATI 1T 7
pamsAnpInwasa lumsfinoyyadaszd1e35 ABTS assay WU H5HAAEBN
eafiguauialumsmineyyadasy IdAn s asath udmnaBsudoudumsumasgiu
Trolox #uH asafa s ludhasmodiessiiafinrwmumsolunts fisaeyyadase
#ound1 Trolox 8614 15Aa 1w ANa s lunisdiineyyadasyussmsaiadenadesiy
Buaduednsatainualumsasa Tnsasasaemusaves lusswiifimavesiiue
dnsuganazinnumusolumsiidaoyyadaszqidan Teaoandesdumsiny
anuduiusveniuafuednduanuamnialumsfiuasdrueyyadaszves Velazquez

et al., 2009

1319 7 anuawise lunsiisaeyyadasy ABTS vesmsana lugsiuhanadaedah

¥ 1
Az IENILBAUBLIETRIRI0N IC,,

a13ana IC,, (mg/ml)

tomuoa 151
lugs 0.0820.01 0.19+0.01
Trolox 0.0240.00 0.020.00

4. wanmsugnesnisznoumaniivessiaiaemusavesluasudismalin quick column
chromategraphy
wamiﬁﬂy11J?nm‘ﬁluaﬁﬂﬁamJmmzﬂammmin"lumsﬁﬁﬂwgﬂ%‘ﬁiwmmiﬁﬁ'ﬂ
Tues i ludiiazaeaswiianohlumsadaenueadnaiuednuazaruamnsaly
msfisaoyyadszganhluasadah dufiuSulnhdmmsasaenueaves iy

o o =5 =S o ar
W menoalsznouniunlidwmaiin quick column chromatography lagtitasafalemM
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ar I a . A w o { o
uea 6 Ay W wRBIRUsENIUAIUMATIA quick column chromatography Taoiianhazatefill
asuananuia9ntes luinde oy laaas lslimuy iefaezdien uazunives
ARy Arosasraumana1du U uingIn 50 em’ WAEIINIIY fraction 191 9 fraction

4 Q o = @ o o = =3 o
ot lusnesddsznaudromeaiin T Tasilssuudiiazaisde 1lasdoudmesd/

o '3 = a H
aaslivesu (1:4) uazaaslsvosw/ez®lay (3:1) AN NARDILAAIAIATS1IT 8 Taoudns
\ A g o o o
ANHUZAISUIAAE fraction N37U590 14900RINWITN TTUURWIALAY UDLUARIAIY
o » . P 9/ =) o -~

JUMsnaaaunsenlsznauuAay fraction Nangaemaiia TLC AN 7

4

4 4 [ & o = 4
FniN‘ﬁ 8 NﬁfﬂSLLEJﬂf’Nﬂﬂi%‘;ﬂﬂllﬁ'f‘iﬂﬂﬂL'EW]']‘M'ﬂ'ﬂ‘l]ﬂQVlNUi'IUﬁJ’)EJFI’Jﬂ']fl%ﬂ']ﬁlﬂ‘l-!"l’lﬁﬂ

Fraction No. finiazany WImivn (n33) anyazas
1 Hexane 1.24 Funila - FAo A
2 Hexane/ CH,CI, (25 :75) 0.57 duniia - Moy
3 Hexane/ CH,Cl, (50 :50) 0.73 Junila - Fdvudu
4 Hexane/CH,CL, (75 :25) 0.05 Tunila — Fdoady
5 CH,CI, 0.02 fimdesoou
6 CH,CI/EtOAc (25:75) 0.84 funile — Sdoudy
7 EtOAc 1.54 fumila - Mo AT
8 EtOAc/MecOH (25:75) 0.80 Yunila - Firnady
9 MeOH 1.00 Junila - Fshenady
O — 08— 0o — 88— o < o o
o o —0E— o
o —0l— o —87T— o i o
- o — 04— g — 04— o
s i A — 0. 0.
"N A a =02~ o —-02-0 = AR iy ©
o — 04— o = SO g TO T ) TO
o — o3 Na W 4 o —0— o —01—- o N g T A
o < < - 0. s
O @] O 0] O O O © O
Hexane HRexane: GH,Cl, Hexana: CH,CI, Hexane: CH,Cl, CH,Cl, CH,GL,:Er0Ac EtOAc EtOAc: M20H MeOH
75:25 25:75 50: 50 75:25 75:25
Fl F2 F3 F4 F5 F6 F7 F8 F9

=i ) et s 2 e .
MAN 7 HAN1TNATO LA ITNIAIEDS 1A INAT W 1A8 F = fraction
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= a = o ¢ A ) [
NARBUADA fraction 7 8 tinnAgnllendnyaliiosdudiomaiia 'H-NMR ananady
Y99 "H-NMR 904 fraction 8 Iaosiuwudwvuelsaouvoanyuiialutiig 2.34 - 2.66 uas

aunia1saoure 1290z TsuANTENIINE 5.0 -7.0 ppm LEAAIAIN WA 8

PROTON 0)

— T84
Er
5.56
6.76

=5

Rt

i
|

BRI
\ WL

v | '
| ‘ 'y
4 . L‘lx“_._JJ._ Li .«J\ \uﬁ'u_ﬁiw,l}\_)«" ot 1 ,,_;‘!U\_.JAJ \—»}/

AN 8 'H-NMR a1n@5ua09 fraction 8

= o &J o 1 a o
WM 3BT EIlosduvetentlsznaunuen lannasanaenusadamaiia  TLC
’ ar dl gl U T = ES( o [=4 =
uog H-NMR  wudiasanaiuen lanudsluusgnsuazsuiudesldimaiia PTLC
N . 4 < @’ ' .
(preparative thin layer chromatography) eusnosnilsenouvesaIsane luLAag fraction
2 vy ¥ ¢ o e &£ ° P o w & A ¥ o P
ol ldesdilssneuiivigninasinniguliondnyalitoszy Inssademaniinmuah
won ldnnasanaemueares lusswas T
JE (TR 3 ] . o e v A w w - .
wonnil Imhmsanaludin fraction 8 Agailiondnusiiiipsdudlomaiin UV-Vis ma
mMsnaaeslsingmanuendugagei 338 wiluwns aulanfuudaininini 9 wazein
- d T o Y A [] ‘o o w 3t
M3 AATIEHHYNINFUAI0IAT 09 FT-IR wunydlendudiagy Taun N-H, C=C, C=0, C-N, C-H
uaz O-H FalndimeaniyTasiad1uniivoe mimosine Uag tyrosine Athusnsznevudiselu

Nsswdoyaniuduazylinms fuuaaidan i 10 nazas1an 9 mudidy
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800

700

MAA 9 AIATIVO1IATUGIYAVBITITANA fraction §

—
H\‘\,/\;/

1645 1448 1269

/wf\f”\
iy

l 2924
=0 1073
3383 G-H stretching
o 0 O-H berding
W-H efratching #O
oH ~F N OoH
Mt ONJ Nk,
HO
Mimosine Tyrosine
T T ~— T T T T
4000 3500 300G 2600 2000 1500 1000 508
cm-1

AN 10 BuHs IR NATUYDIATENA fraction 8

@313 9 doyan DU EiaNTAUVIAIIANA fraction 8

Wavenumber (cm’)

Assignments

3382

2929
1709
1638
1072

N-H stretching

C-H stretching
C=0
C=C stretching

O-H bending
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5. Nﬂn‘l‘iﬁﬂultméﬂl‘iﬁu&iléﬁﬂ C. glocosporioides Wnel¥imaTnueumInTualuzIig
Yoaen's

“luminﬂnmﬁmffaumm‘%agwmﬁuimﬁm1ﬁ'wi"'ii poisoned food technique TngnAgoL
demsanialuenu 2 ¥iia Ao msasaemusanazmsasmiwesluss lumsnaaeuh
msafaudazyiiaazasludnhiazate 2 ¥iia Ao hinduuazienivea nazih lunagey
mmmmsn‘lums:‘i’ug’amm’fsv:glﬁﬂmmuﬁu101‘1!1'951 C. gloeosporioides l%ﬂﬂﬁﬁlummeg
voaTsauaumsaTualunzing Tammageuuuemsiasude PpA 814 7 U waznaaeu lay
naatsananadudusian 14un 100, 500, 1,000, 5000, 10,000 LAY 20,000 ppm
muddy nieuisuduganiugy fe thnduaeaie uazmsafimsadondunzie

benomyl uazAnynlseAnsnmmsdusudulees C gloeosporioides

5.1 aminareulszansmmussmsanaemusavesluesy
asanaenueaves lussninnazareludhazaninazieniuea uaziumaaey
n1m‘§ag1;e\ut’fu°lu‘umn%ﬂﬂ C. gloeosporioides 1671 posisoned food technique TUTANYLIA
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lﬁuﬂ'lqutlﬂﬁ1‘3?“515!5@1]?]%%“161!8‘1!1‘91'W‘lﬂ'luﬂ 2,4, 6, a8 uazmmmmxﬂﬂiwuﬂ
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s
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= J o { L o
mswigyveuduluyesuansdanini 11 uag 12 uazdeyavinaduriguinaansiigves

& o 4
lﬁﬂ1ﬂﬂ8ﬂl‘]ﬁﬂ‘i1llﬁﬂ§ﬂ\mﬁ NN 10

msanamusaluiimazmwonivon

i 11 RAMINATBUNITANAIBNIUDAVDY .lllﬂi'lﬂ
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33

msanamuealsi Mz

M 12 Wa MINATDUNITANABNIUBAVDI 118511

o o g = @ '
luamhazaioni innududuig

H v = =1 o ¥ = A
M3 10 Aundsnlefidudmsdudimswiauoslalaili¥es ¢ glocosporioides ¥99a13

o @ -] g
ﬁnﬂm‘nmaa'um'lm}s111nz’n1U'lummazmummuaaua:u1

=
-

vaduguananlalotiveatien  wedidudmsiudamasiaveslnlail

léﬁﬂ
YAN1INARLY u - % -
TIIANADMIUBA  AsEAAEMUDE @15aNAWENILDA dsanaweniIuean
(luemuea) () (luemuea) (hy

dhndu 8.11:0.037" 8.20+0.091° 0.00+0.000° 0.00:0.000"
#1511 benomyl 0.00:£0.000" 0.00+0.000" 100.00+0.000" 100.00::0.000°

100 ppm 6.97+0.121° 7.5120.118" 14.06+1.504° 9.40+0.968"
500 ppm 6.19+0.053" 6.24+0.162° 23.67+0.761° 24.73+1.918°
1000 ppm 4.7840.111° 5.59+0.048" 41.06+1.230° 32.57+1.090°
5000 ppm 4.31+0.048" 5.33+0.066° 46.86+0.584° 35.71+0.830"
10000 ppm 3.19+0.048° 4.58+0.197° 60.67+0.647" 44.75+2.549°
20000 ppm 2.9240.054° 4.00+0.135° 64.00+0.325° 51.754+1.954"

v ¢ d o o ¥ daw W o w 2 LYY | " w - W
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