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Carburc monocyclic Carbure bicyclic
Cymene (“'y™) or p.cymene Sabinene Alpha-pirenc Belapirere
S HaC
Alcchol acyclic [:ht’m‘l
Citronellol Geraniol Carvacret Thymcl
™
/I\/\/'\/\ . A 3
NS
OH e
I CH
-Sesquerpitenes
Carbure Alcohal
Famesol Caryophyliene
2y s 2 OH
2. Aromatic compounds
Aldehyde Alcohol Phenol Phenn!
Cinnamaldehyde Cinnamy! alcehol Chavicol Eugenol
o ScH,
= S =
x H OH
Y e
= GCH,
OH
Methoxy derivative Methoxy derivative Methylene dioxy compound
Anzthole Estragole Safrole
— - o e
/
OCH. ¢ |
__,/__<\_> - 9 /-_—>_OC Ha \ ﬁ
Y =\ =i I
3. Terpenoides [Isoprenoidesi
Ascaricol2 Mentho!
! o\
4
C
; é_—“.y— v YoH

1 a o :l @ .
M 3 Inseasamauniivesesntseneuveatiniunenszive (Pichersky et al., 2006)
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a d? @ @ ) H
-monoterpenes IIATUIINNITTIVAITUVDA isoprene (C10) 2 1w 1ifu Tuanadinylu
21 Qs ~ J I (4 a @ dy
HIWUNDUISINININNETA 90 Lﬂ@ﬁl%u@ Lm$1lﬂ'ﬂ‘1JWﬁ']ﬂﬁaTU‘Ui’NIﬂﬁﬂﬁgN U
3 % o o v Ao w Y
Carbures: UWINUNBUITLIVUNY carbure L‘ﬂ‘u’f)\?ﬂﬂ’izﬂ’e)‘lJﬁaﬂVlﬁWﬂﬂﬂﬂLLﬂ
ﬂfj:ll acyclic (Y myrcene, ocimene Hudu
ﬂ’q'ﬁJ monocyclic: terpinenes, p-cimene, phellandrenes Wudu
ﬂtj:inicyclic: pinenes, -3-carene, camphene, sabinene WHudu
:‘ o 4 d @ {o o ’
Alcohols: Wiunouszimeitil alcohol ilusafilsznoundniidan 1dun
f’l’q'lJ acyclic (U geraniol, linalol, citronellol, lavandulol, nerol Lﬁuﬁ'u
] N [] . Y
Q4 monocyclic ¥%¥U menthol, a-terpineol, carveol Lﬂumu
ﬂa:ll bicyclic: borneol, fenchol, chrysanthenol, thuyan-3-ol Huduy
a o e o o w Ao ' v Avy
Aldehydes: 49159I1WIN aldehyde L"lzju'e)\iﬂ‘lj§$ﬂ'€)‘ljﬂﬁﬂ umuwamzmﬂmmgiuﬂqnu "lmm
' N : . v
AW acyclic 1¥U geranial, neral, citronellal L"ﬂ‘uﬂu
P=1 o o @ @ ] ai 9 [
Ketone: Y1591 IN ketone Lﬂuﬂﬁﬂﬂﬁzﬂﬂﬂﬁﬁﬂ MI9819U04 ketone ’VI‘W‘UulﬂLLﬂ
ﬂfju acyclic (U tegetone udu
ﬂi]'ll monocyclic 1%U menthones, carvone, pulegone, piperitone wudu
ﬂaqliJ bicyclic WU camphor, fenchone, thuyone, ombellulone, pinocamphone Lﬂuﬁ'u
= o J v @ ' o ~ Y
Esters: HT1391NIN esters Lﬂﬂ'ﬁ)iﬂﬂi%ﬂ@ﬂﬁﬁﬂ MDY VDITITVIININ ester NWU ‘1mm
U . ] . . . Y
QY acyclic I%U linalyl acetate or propionate, citronellyl acetate udu
ﬂﬂ:n monocyclic 13U menthyl or a-terpinyl acetate Wudu
ﬂ@:ll bicyclic U isobornyl acetate Wudu
P o J @ Y E Y
Ethers: U139 IWIN esters Lﬂu@dﬂﬂi%ﬂ’ﬂﬂﬁaﬂ 1dun 1,8-cineole, menthofurane L"ﬂuﬁu
@ ] U dy (] . {] Y
Peroxydes mamwmmﬂuﬂquu 1% ascaridole LUUAY
~ o o @ a Y
Phenols: ¥&13971WIN phenol L‘ﬂumﬂﬂ’izﬂ’emﬁﬁﬂ phenol Any 1dun eugenol, thymol,
carvacrol Wudu
@ [ A Ao ' c?' [ i VA ' v v a9y
AVDYWUDINYNNTITIVIAIY LFU HeNIA ens1 auRIY Glzhlﬂiﬁﬂll WAY AU USUT

v ) ) v
az'lad Ty du azszunud (M 4) au Tsauus uag msew (i 5) Wudu

dinNUANZATINMIITUKHIMA
L A— oW
s
128 | T O OO0 T T T XY 2 (T n ) Cyteseenree
250330

UNDDIU e QU Y IYY it
UG UM 1A e T
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4 % o

1858 ingote (+)-Menthofuran {-)-Menthol
£ 1 f
g9
OoPP f
g [r——— L i
v e
| . ‘OH —— (¢} v 0
2
107 X9 o o
Geranyl (-)}-Limonene {~)-trens- (+)-Pulegone (-)-Menthone

diphosphate Izopiperitenol

el = t
o

(+)-Sabinene Sabinene hydrate Isomenthone

PN 4 SunouMIFans Iz monoterpenes vouhsumousTmorE sz ou iy fo
(2) MIFUATIZH limonene, (b) MITUATIZH 1,8-cinoeole synthesis, (c) MIFUATIEH
sabinene, (d) M. Q!ﬂ'iwﬁ sabinene hydrate, (e) limonene-3-hydroxylase, (f) pulegone
reductase, (g) N3 aduns 131’{ menthofuran 1a¢ (h) menthone reductase YNATUAAY

v
YUADUAI 9 (Mahmoud et al., 2004)

O-methyltransferase
SAM + - + SAH
R R
OH OCH,3
R=H Chawcol R=H Estragole
R=0OCH3 Eugenol R=0CHa Methyi Eugencl

MNN 5 Msada methyl chavicol (estragole) 150 methyl eugenol Qg S —
adenosyl homocysteine (SAH) 310 SAM: allylphenol O-methyltransferase nanssulu
THIEW 1aZNGUUDL methyl 910 SAM gnlou Tdanqu P — hydroxyl

Y94 chavicol ¥30 eugenol (Lewinsohn et al., 2000)
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2. #1592 151AN 1NANIDIN phenylpropane Aasuiiooni terpenes @MU
terpenes A phenylpropanic Taova Tlazuun 18wty udoweys i 1dlufyuiexia
asez lsw@ndszneudie
Aldehyde 1%U cinnamaldehyde
Alcohol 1% cinnamic alcohol
Phenols 1%U chavicol, eugenol
Methoxy derivatives 1% anethole, elemicine, estragole, methyleugenols
Methylene dioxy compounds (U apiole, myristicine, safrole
Fandnfiionsmaiiidussdilsznou sy Wodn eviwe nung Brs gniumimen AT

Wudu

<3 = o aan : K
anuiluny saznalnamsimifnsenveniniunenszive
o Ao Ao :’ LY ~ ~ ] =) U
pamlsnouiisuilunii luriniunenssmolidhvanen imwizioun cellular Y09
4 a d 3 ;’ LY 4 [} 1 Y]
1%09AUN3 01U (Carson et al., 2002) Wuneuszmudumsnansadudgrla
[4 3 @ o o’l’ @
Y00 1AL cytoplasmic membrane %‘ﬂmmmmwuimm%ﬁwm polysaccharides nsa lusiu
phospholipids 118 cell membrane Al §As1n 15001 IRHIY (permeabilize) YBT3 Mlvine
a [ =Y ' @ d a A a Y Ay A 2
arusluniyadanudemounmivyas Jusuaiiomsiianseuliiuveiowe ¥
o a =) o [ o @ d a U o
mdiRamsgande lesou Mlddnonmmsinuvesiugaanaa iansavdalsyily
Tilsaou uamﬁﬂmsqqgﬁﬂwﬁwm ATP (Sikkema et al., 1994; Helander et al., 1998;
v
Ultee et al., 2000, Di Pasqua et al., 2006; Turina et al., 2006) ﬁwﬁuwam:mvmmm%u
& cytoplasm (Gustafson er al., 1998) aziir1# ludfuuaz Tils@ufanimidoniy (Ultee er
a :1’ @ = (% d 4 L4 o ]
al., 2002; Burt, 2004) anvataaduanudemondmisraduazideruiranawsah lgms
$2%uved Tuana uaz TuanauAnTale (Lambert ef al., 2001; Oussalah et al., 2006) a15yIUDD
4 y v
finalnmseengniaeiresi lavnsvavaamsazaiovesdi luiulu cytoplasmic membrane
' @ :1' aaa d o 9 = Jd v @
Wazngy hydroxyl (OH grop) szdudatlfzurvesiow lasl v Id T shumeluradsauany
o o Aa 8 a a a o ] o -
wlvmsasaiiaveudoaanall maniyuazmasenvesaosFrasazdanarii vy
vy
51918 (Trotel et al., 2006) ﬁwﬁuwﬂmzmﬂmmmﬁﬂﬁ’mﬂ depolarization ¥83 mitochondrial
a A a d? a @ SR A 1 A
941 cell membrane TaomsaananssuRRaTLLSHaMmiuras Feiinasenisuann)asuloosu

Ca + + (Richter and Schlegel, 1993; Novgorodov and Gudz, 1996; Vercesi et al., 1997) uaz‘ﬁﬂﬁ'
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inayeanwmanlaounu loseuduq (0w 6) uazmsanasvesanuidunsaaiaiinanseny
o ’ Y '

aeiluTdsneunazngquwdsau ATP (wulunuaiise) msnlaouudasns naveileded

a a a a o d a

waliAanisgaduinlnd naziian1s$amaveurad, cytochrome C, unadonlosouuas
o =) dy a = b Aaaan a z;a a

Tsau Tunsditifianinaannioanazauduimalveal jasveendiadu n1sifa

4 4 o o
permeabilization Y9 11818® mitochondrial n1ousnuaza1eluilfivadnio (Yoon e al.,

2002; Armstrong, 2006)

PM-ATPase

H* HO
H,CO .
Candida Cell
HO

MW 6 HAYDY eugenol (1) 1z thymol (2) Tumsuannlaou H ' wazmsnszdumsadre B

ﬁ'meu"lmﬁ ATPase WA TN UNUIUTUYD Candida (Ahmad et al., 2010)

o ~ l& 1 Y z = a
Pandima-Devi (2010) MNMINATDUNITYIUDD °IN‘W‘1J'J'lﬂ"lllTiﬂU'lJENﬂﬁﬁ]iiyLﬁUIﬂ
Fd
‘lJ't’J\‘iL‘dlf’f) Salmonella typhi IﬂUgﬂUﬂﬁﬁJz“‘fNN1u‘ﬂN membrane HALILTUNIUNITNINIUVDY

] Y ]
membrane 1Az cytoplasmic Y1 1¥ lwanaianisnlasugiide liaansawsyde 118 (nwi

=)

7) 40ANABINUIIUYDI Machado ef al. (2011) 711895 35onmsilseifiunavesianssums
v
AOAI Giardia YBINIUNQUAZYIUDA WUITUNDUTLIMINUNG (134 pg/ml) wazgIuea
v v v
(101 pg/ml) ausadudiNsesayay laveuso Giardia lamblia 18 Tavtiiuveuszive
v Y v 0
MUNQAWTNTUTIMTITYLALNMINIZNQUAUVDUTE 1AAILAY D THUTAYBINITUINIE
47 ] ; 9 d g o 3 ] = a g o P
Wonaza oo 14 50 wesiruavedszmnsnanua daiugiusaszifatulugaTued
] ::; o Y a d’ 3 a d. a d? U dy
aw waz limilenihIiiae cell lyses nagmaaoulaaneduginefifaduaismanri
o Y a @ a d a v @ a v W
Mmiinamsisunlasuginsweusad 1ian155 AU cytoplasm waziRan1ssafIvea
I3 4 Ao [} ‘a4 @
IFAAWVIUTU NUNANBIBUNTNINIATIVADUAIUNADIYANITIAMIDIANATOU FUNANDNIS

; 2 , o
asuulasveusanly ultrastructural 13y plasma membrane, cytoplasm (UIULAZII) LAY
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a a d @ Y ad
Hundd (Soylu et al., 2006; Santoro et al., 2007) M3 AATIEHVBITEAY TvaTu IneT5 gas
v I o Yy v ]
chromatography LmziﬂimsNmaamwmmTﬂﬂmnaaumﬂmnamqammumanmaumm
v 14 v
Lmﬂmsaﬁgﬂmﬁauﬁ’wﬁwﬁuwamzmamwuﬂ wuIsumnsalviiulisudianas uas
a a d? a v a @ 3 Y I o s a .
umsmnvuvesSunansaluiuoud sauislnssaawadnwauniinsalaouulas (Di
v 14
Pasqua et al., 2007) Winiiuvenszimoilfinamsngarzinnisnsaydu Tavoude lh5a HSV
@ Yy Y 4 ' =) @ 7 Y o 4"
Tﬂﬂmmmmuimﬂamqammu WuIuwaainistlesdudiesninnmsidiiaweeuie

(Schnitzler et al., 2007)

c; t:( 9 dy - a’
MAN 7 GNENMINULYD Salmonella typhi lmzﬂ’dvlﬂﬂﬁ@ﬂﬂi]‘ﬂﬁ‘llﬂﬁ eugenol

(Pandima-Devi et al., 2010)
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v b4
anuiluiyveniniunouszmoziaasvanuinui oo Yuogiuaummisnly

~ g ' @ 4 = 4 a ad ' a’;
nmsadlalativeuso HaZANUUANANNUYBI0IAYTENOUMAINN VB UFD YA UNT OiMa Ty

£4 14
@ &R [}

. @ @ 4 a a ' ]
(Bakkali ef al., 2005) HONINUUYIVUBDYNUADIUSVDIUL A mamstymﬂm NITUUILBDR H

Q

v b4
o w i

] 4 [ [ o w
ﬂ15ll‘l)\“°15ﬁﬁflﬂf]’]l!ﬂﬂu11436]@141““‘”@1]5&1151”7’] LW518111!'lnuﬂﬂﬂJﬁSlWUﬁWJ'ﬁﬂ“??Jl‘lsll']ﬁv
Y s a a o ' a :’ @ A
L“]faﬂvlﬂ@U'Nllﬂ'izﬁ‘Vlﬁﬂ1W IQUW'Jbl‘lJﬂ']iﬂﬂﬂ'ﬂllLﬂuwyﬁlﬂﬂun.lu‘ﬂﬂllﬁ3lﬁﬂlu’ﬂﬂlﬂﬂ’]ﬂ
a15Usenau phenols, aldehydes 1812 alcohols (Bruni et al., 2003; Sacchetti et al., 2005) lag

Y o

v
°o_ w ' - . o J
M15dsenou phenolic “luumuﬂamzmﬂmﬂmzqumiﬁ’ phospholipid bilayer UB3INULLAR
a aaa Yy a dy 2L o o Y a g a d? a o =
il s 1Ai523u Hefinavin1vine permeability 1w uazinan1s$2 mavesas iy
Jd d A o Y a a d .ﬂy a ad
pandsgneunivluiadniomivifannudomovesszuueu lmiveusogaunsd 1wy
Vv Y v
WUATNITY 1¥031 (Singh er al., 2002) T15UszRRUMAITHINTATY sz AN lunsiudanis
a dy a ad = a ) q’/’ a 9 A Y d o
wigoueyaunIdaung lsany lasiing lududimsnsyveudulonsenmsadreailes %1
9 g ' a a [ v a1 e Lons
Tieauneg Isa luamsawsaau Tauazunsvoroiugae' 114 (Basilico and Basilico,1999)
v
o o w o a
A6 eugenol, carvacrol 118¢ cinnamaldehyde 8371152 neUVRNIITUNBNTIMEDINAS 1K IRA
A o ~ ' Ada 1 e .
msdsundasluszan ATP  uaziinanonuliBInveuwadi¥e Escherichia  coli,
v ¥
Listeria monocytogenes Wo% Lactobacillus sakei 19t cinnamaldehyde fimatloosomsiuAy
Y9IN151NA membrane permeabilization e eugenol U0 carvacrol Mltina permeabilization i
b4
Tiimn121912 9908 cytoplasmic membrane taziinalumssuEINISIHARINTSUYDY ATPase 111
’ Y
1% membrane 1781110 cinnamaldehyde THa00ABN1TIANTUYDINITIAA membrane
14
o
permeabilization (Grill and Holley, 2006) azuon1InNY Park et al. (2009) NAddUBIRL5NOY
v v
m@ﬂﬁTﬁuH@UiszMﬂﬁ%ﬂﬁ]ﬂJ terpenes (citral, eugenol, nerolidol 1182 O — terpineol) AU
$4 Y
Trichophyton mentagrophytes 194 citral 0.1 un./ua. fugamsnsaau Tnveuduloveuse 14a
~ ' a ) a & Yy v 4
nga daunisasvdeuasunlamiedugiuinnveusenioldndeaganssemi
. . = o Yy v Ay a ::y
eugenol, nerolidol 42 0. — terpineol U311015 0.2, 0.4 uaz 1 un/ua. MlMdulovestadon
wazguad ud hinuanudomoveudulefifaen citral 0.2 un./ua. 1WwREIRY Billerbeck et
v ¥
al. 2001) ladnydesmsnldoundasmsTassadumrsveudulodos 4 niger monasoin
v 2 &L o q ¥ Y 1 o =
QANATOUAIBUINUNBNILINEIN Cymbopogon nardus (L.) Fafimav ldidunugudnatsil
@ o 4? a a a d? a o g‘ @
YUIAAADI WUABDAVDUFDI 1V MIldountlasiinaty inanendsenonluiiniy
aan o Y @ J dy .
nouszimoaz lsunaulgisovewenlailumsadamiusadveudos (wall synthesis)
' v 14
WluwaR1?iAe fungal morphogenesis tazmMIs iRy TniAnInGA uenaniinssudans

a a ~ v o do 4 4 [
wigay Invziinnudiuiiunmsidenanmueudulugesinondninmsganadenday
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ﬁywﬁuwam YN Tylenchorhynchus vulgaris (L.) (Zambonelli et al., 1996) Taons
A v A a & & >
asuulaavartinavuly cytological structure mmmﬁuwammnmssumummﬁwﬁumu
sumonumsaevauesveseu ladlumsadamiurad %:Lﬁu"lﬁ'iwﬁyﬁuwamzmUmﬂﬁ'%
mnﬁaﬁué'?amm?qwau%?am (Velluti ez al., 2004; Serrano et al., 2005; Cavaleiro et al., 2006;
Pawar and Thaker, 2006; Soylu et al., 2006; Plooy et al., 2009; Zabka et al., 2009) HUANIS Y
(Holley and Dhaval, 2005; Basile et al., 2006; Husnu Can Baser et al., 2006) Tasa (Duschatzky
etal., 2005) 1dinouroy (Gupta et al., 2011) RIEAE D) (Monzote et al., 2006) L%@WME (Moon
et al., 2006; Priestley et al., 2006) U3 (Liu et al, 2006; Sim et al., 2006) Lazvioy
(Lahlou 118 Berrada, 2001) u'oﬂmﬂﬁyﬁy1ﬁ'uwam:mamwﬁﬂﬁmmm5ugamsﬁ%'n
A5 WHNIF03718 (Kumer er al., 2010; Prakash et al,, 2011; Velluti et al., 2003)
mmmauﬁﬁmmfﬁummzmUﬁﬁ]u inhibitor agent, allelopathic L@ phytotoxic
agent  IWAABNITI0NUAZNITIS AL TAve iy 1fi0an191n  O-pinene  Fuiumilaly
’e)\‘iﬁll'i$ﬂﬂvﬁﬁ1ﬁm‘ﬂjﬂdij‘1ﬁuﬁE]N‘i&’L‘WElinﬂﬁ%ﬁme‘]fﬁﬂiUﬂ’mﬂﬁﬁWﬂu‘U’ﬂQ mitochondrial
membrane 1U coleoptiles 1Az 51V 1nA Taomsdudanisae Toudidnasouluvuiums
oxidative phosphorylation (azuEan 1WA mitochondrial ATP Mldmsmnargwasauly
mitochondrial AAAY 1A O.-pinene lsilinane succinate dehydrogenase 401 L-malate
dehydrogenase (L—malate:NAD+ oxidoreductase) (Abrahim et al., 2003) uaﬂmﬂﬁymﬁﬂsznau
ﬂlﬂﬂﬁy1ﬁuﬁﬂuizlﬂﬂﬂfju monoterpenes 1Y camphor, eucaliptol, limonene (I8¢ Ol-pinene Wa
Gi’é)ﬂﬁﬁ?m oxidative metabolism 11 mitochondria ¥8451n9121wa 1A® limonene a2 Ol-pinene
32 10 8an1511619994 mitochondria Al nd1a Tna lunSaduTa ua camphor  1ag
eucaliptol ifiwa lumséudams senvessin ﬁquffﬁi]nsmmsﬁug&ﬁlﬁﬂﬁuﬁmm;uusmd
amudufuvesasfildana i GRS ImsmsduseanasninTéao (Abrahim et al,

2000)
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1] a a : 0% 1 éi’ a G )
SLANEMNVL I UneNsTIMEABIFRgAUNI T SANY
v . b4
wa o w ~ Y o 3 3 » 5 s
i]mqmawummumuwamsmwLi‘lu"lﬂm antibacterial, antifungal, antioxidant 0%

o

v
anti-carcinogenic 9931in 398 1munIdaNNaulslumsanyidseansnmvesiuney
Y
a ada o
5emen Wy lun1AIUAUFeAUNIIne1sn 1Ay Soliman and Badeaa (2002) 144113
v v o
nagouiuMeNI eI NN 12 ¥iia wuininiuveuszme ngd Wodn uazeue (< 500
A < =) o’qy o o 5
ppm) A1UIBDI (52,000 ppm) aosiua Insw uay quyssum (3,000 ppm) @IUI1TDYVYINIT
b4
L‘ﬂﬁﬂﬁlﬂﬁl‘?ﬂﬂ A. flavus, A. parasiticus, A. ochraceus Q% F. Moniforme 1ndMea laeea
L4 (] :’ Y @ 3 { @
auysel UM ONTZINYYB caraway A 1306V IANsEAUAIIIdNTY 2,000 ppm Tay
v ¥ v b4 v
GUdu¥RI1 A. flavus W8T A. parasiticus Tuvaiginududuseay 3,000 ppm 92506 UFD51 A,
v
ochraceus Wag F. moniliforme l’lﬁ} Yahyazadeh et al. (2008) ‘W‘U31ﬁ1ﬁuwemzmamquua:
o & a a & Y s A o
Trsgw1 ansodudaimsnsauan 1nveuses P. digitaum Sacc. 18 100 1losidus Nz
v
a o o w a
AU 600 ppm UazaAMINRTIEHMIassEnenluiniuneusume1ae33 Gas
e a ¢ 3 o
chromatography Wudniniunenszimemungiigiuealuaisdsenoy 7853  Wesidua
@ a s :’ @
A0ANADINUIIWIUVDI Marin er al. (2004) :10MTUATIZHIAUsznou Tuthiunoy

= g

a ' :l @ =} J g
ITIY 5 ¥UA WUDHIWUARDUITZIHINNNIUNQLUASDULYUNYIUDA 88.2 LT 82.3 Ll]’f)i!“lfuﬂ

Y
Y

o @ :’ Y Yt =3 d o d o w =
MUd1eY W ureNsTvoas lndtnesuiiva 52.0 Wesidusa Wiuneuszveniun 1sailine
a K~ 4 oy @ a a 4 ¢ d 4 dy
51Meou 87.6 Wesiuauaziiniureuszimeensmlulinisnaea 70.0 wosidusa wenvinil
v v
lanaaeunaveniniuneuszmoaemsdudan1sa19es zearalenone 1A% deoxynivalenol
dy . g v 2 o Y '
YOUHDI F. graminearum Maad Inadaiunonszmeoninniung az'lad uazwimn s
v v v
#1500V TINTAI 19T INmeIriald druiiureuszenIneUITe azeesnt Tyl

v v
A1508U89n158519915  zearalenone 14 WONIINT Amiri er al. (2008) lal4u3ueanI

QK

a a

Wt 2 wnma. wenluemsioade malt extract agar c?ammmé’ugammstymuimm
L‘%ﬂ P. expansum, Phlyctema vagabunda, Botrytis cinerea W% Monilinia fructigena Zﬂmﬁﬂiﬂ
wiamsifiuiAvavesnelillaldedauysel Reddy (2009) 1%'1fwﬁuwauszmumuwg 5 n3u
aomdnda 1 Alansy Mmsnageufuie 4 flavus ULAINY aflatoxin B, Faiufumon
szmonmglulSunaiawisedudimsniy@yTawazmsadnasivvoudoldeds
quY38 UNANBIVDA Velluti et al. (2004) Tnaaeurisiumenszmeianua 37 ¥iia dons
tTuéquﬂﬁm?iygﬁuimmgﬁ’uiuﬁ‘;m1 F. verticillioides, F. proliferatum Q% F. graminearum Y
iniurenszimueusy nung azlad eein1lu waznunlsdiausadudanis

v E4 v
nigay laveuduloveusesnguil 18 uasiniuneuszmesuiry nung uaznszIU (bay)
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[ v Y
~ Yy v v a a
NANUYUYU 200-300 ppm ﬁnﬂ‘iﬂﬂwdmSL%’iimeTﬂﬂJ’é}QL‘dﬁ] P. verrucosum Wag A.
14 v 14
westerdijkia (A. ochraceus) WaZEUIINITAIINAITNY ochratoxin A VYBIUFDITINITDIFIIADIN
g g ay v [} = @ ~ o 1 Y Y o
waad1Iaa Id (Aldred er al., 2008) WwRLITLNGS (2549) HimsnareumnImduduiga
o” @ 4 [ q’: a a g ] 1 3’ Y
ostureNsTMeNNITadudIMIs YAy Tnveades1nnmandn1d wu diuiunew
Y v
sziemung azlaiven uazevwe Hilsza@ninmlumssedudos £ moniliforme uas
[ v 0 14
Bipolaris oryzae ﬁﬁqwﬁmmms%’n%’uﬁmﬂ‘lumﬁ U89 (Minimal inhibitory concentrations;
Y } 4
MICs) iU 16 nazimiuveuseimonung uazeuwsluanuidudunnsziuansaduds
<l 2 A A As o sd e S A /3 o
MsnTyRy Inveudoaesrtiail lnolin)osiyuansdudne 98-100 wleosiduan
d{ a @ g v Y ] 4? A =] A a [
wesiamisaaaAumaaiug 14 lasmsisegmoluiiioweveamda niofauidy
' o :‘ @ o 4 o o’: '
AuneNYBUNAR UNTUMBNsLIMEa 150110 1TU seed protectant 1HBSVEINITAIONDA
ay a s d =3 9 = @ 31 @ = a '
woyaunsgiumawanld nazluvsz@ermniiuveussmoanivy ludnaneniusen
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