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-4 (oxolane), NAtdZH(hexadecane), 1-WE ] E (1-methylpyrrole), WlAl(benzene), 1-W¥Y-4-Z23-2-
WAl (1-methyl-4-propan—2-ylbenzene), UlEZZWeH(dichloromethane), =HlZF(dodecane), 1,2-AFd#(1,2-
xylene), = Ato] Z 28 A nonylcyclohexane), E g dzH(tridecane), 2,3,6-E8|HEu7H2,3,6-
trimethyldecane), (3E)-3,7-tIWE@%E}-1,3,6-E2]2l((3E)-3,7-dimethylocta-1,3,6-triene), 2-H€-1,3-T]=
4 (2-methyl-1,3-dioxolane), a-FZ#:(a-Muurolene), oll&HAl(ethylbenzene), WX E# (naphthalene),
1,3-AL#:(1,3-xylene), a-F3( a-Copaene), o}Zwnldl=d (Aromadendrene), ¥ E-1-<l(hept-l-ene), HE
2| ZH(Tetradecane), ol &2 (ethanol), ME}HIZH(pentadecane), F-EWMAl(butylbenzene), 3,6-CiHEHZE
(3,6-dimethyldecane), B-A#N(B-elemene), 2=E W (styrene), +T|ZH(undecane), 5E(octane), 4,4-Td
g-3-(3-v g R E-3-od 2| dl)-2-v & gn|Ato] 2 2[4.1.0] @ ¥H(4,4-Dimethy1-3-(3-methylbut-3-enyl idene)-2-
methylenebicyclo[4.1.0]heptane, #4F(hexane), ©|7Fd(decanal), 1,4-TY124H(1,4-dioxane), °E o}AH O E
(ethyl acetate), 1-(4-"|EA]HY)Hek-1,3-t]-2(1-(4-methoxyphenyl)butane-1,3-dione), 2-wlE&dZH(2-
methyldecane), 3,4-t]d}o]=2-20-3]+(3,4-dihydro-2H-pyran), <%E-1-¢1-3-&(oct-1-en-3-o0l), W= 4|3
Z(benzaldehyde), =Eb(octanal) @ B-Aedl(B-Selinene) &2 o] F oA HelgEl o] s} o429
AL Uizt ES FEAdweR et w4 gzt R 3RS dA v 2A4E

AT 2

A1kl glojA, Ar] w7 szalyl Bule BEZEA AEoW Botrytis cinerea), FAMES TE|X
(Fusarium lactis), FAY2)S Z 2 A& e (Fusarium proliferatum) 2.2 o]Foizl FolA Hel®E ol s} o]
Ao #e o HulEe RS EAo® ste W gyl i 3X8 YA vA 24 E

A3 3
Y1 -1-2-(Nonan-1-ol), a-F3<l( a-Copaene), o8 o}AHo]E(Ethyl acetate), 5-HWE-5-Z2Fw-1}(5-
Methyl-5-propylnonane), 5-o|g€-2-WE&2Ek(5-Ethyl-2-methyloctane), (3-3}o]==A]-2 4 4-Eg|wEEl)2-

WE X 23}l o] E[ (3-hydroxy-2,4,4-trimethylpentyl)2-Methylpropanoate], 6-m e ] E-5-<l-2-21 (6~
Methylhept-5-en-2-one),  ®l7F&(Decanal), 4-w2dZF(4-Methyldecane), =4 (Nonanal),  ZNE}E|ZE
(Pentadecane), E@ dZH(Tridecane), a-FZA(a-Muurolene), &-7FI¥l(6-Cadinene), =dA}o]ZZ3At
(Nonylcyclohexane), Z#l4l(Valencene), ol A (Eremophilene), B-Az|(B-elemene), SALEZE
(Hexadecane), B-Az]Wl(B-Selinene), 1-WE3]E(1-Methylpyrrole), a-A&]W(a-Selinene), &Zo}Zn}tl
@l (Alloaromadendrene), oFZv}¥l=(Aromadendrene), ®WlAl(Benzene), HIEZ}|ZH(Tetradecane), E#M=-7}
2] 2 "l (trans-Caryophyllene), Xl (Naphthalene), ul&Ao]ZZ A (Decylcyclohexane), d-1-<l
(Undec-1-ene), 2-wl&5F(2-Methylfuran), dl-2]2yl(dl-Limonene), 2-F-%A|o|€h-2(2-Butoxyethanol), #=
oHd3] = (Benzaldehyde), =9lZH(Dodecane), <HlZH(Undecane), HE olAlElo]E(Butyl acetate), 1,2,3-E
W el A (1,2,3-Trimethylbenzene), 1,1,2,2-H|E=}ZZ220]8(1,1,2,2-Tetrachloroethene), 2,3--t3sfo]==
F2H(2,3-Dihydrofuran), 2-ol€&3-1-&(2-Ethylhexan-1-01), <% (oxolane), =EH(Octane), 3,4-T]dfo]=
220~ ¢(3,4-Dihydro-2H-pyran), & ¢-2-Y(0xolan-2-one), 2-(2-o B o AT ) of BHS-(2-(2-
ethoxyethoxy)Ethanol), =% (Nonane), %Eld(Octanal), olEwWlAl(Ethylbenzene), #e(Heptane) % o&r2
(Ethanol) & o] Folzl oA deld ol 3} o]l 3y {7sd=S FadToE ¥dates w3 T2
g7k B9 AL HA v 2=

AT 4

AgFel SlojA, A7l =% Iyt W= BEES AdlgoH(Botrytis cinerea), FAREE FE|
(Fusarium lactis), FAY2)S Z 2 A&V e (Fusarium proliferatum) 2.2 o]Foizl FoA Hel®E ol s} o]
o] 7ol o FoEE S 5AOE oty ki xEgr o 3AE WA v 2A4E
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AT3 5

2,3, 5-Eg] &4l (2,3,5-Trimethylbenzene), =3 =(Benzaldehyde), E=dZH(Dodecane), Uzt
(Undecane), 3 E}d|ZH(Pentadecane), Z~E]@(Styrene), 4-#&|ZH(4-Methyldecane), 1,2-AA#(1,2-Xylene),
6-o| &-2-1 &l %€k (6-Ethyl-2-methyloctane), 5-o|&-2-w|€2-EH(5-Ethyl-2-methyloctane), =%ZH(oxolane),
ofgl olAHlo]E(Ethyl acetate), FE olAlE|o]E(Butyl acetate), ol®wlAl(Ethylbenzene), a-Z3M(a-
Copaene), 1,2,3-Ez|w|&ul&l(1,2,3-Trimethylbenzene), 1,2,4-E]WEwlAl(1,2,4-Trimethylbenzene), &5
A (Toluene), 2-(2-9 & Aol & -A]) ol €2 (2-(2-ethoxyethoxy)Ethanol), =+(Nonane), A} (Hexanal), 1,3,5-
EugddAN(1,3,5-Trimethylbenzene), E&] t|ZH(Tridecane), W 2@ (Naphthalene), <EFHZH(Octadecane),
g Eld|t(Heptadecane),  3,4-t]3}o] = 2-20-9] #(3,4-Dihydro-2H-pyran), =4 (Nonanal), &&#-2¢

(Oxolan-2-one), (3-3lol| == A]-2 4, 4-Egdg A g )2-m & X 2 1} - o] o] E(3-hydroxy-2,4,4-
trimethylpentyl)2-Methylpropanoate, ©|7Fg(Decanal), @@ Al(Valencene), B-A#|w(B-elemene), dl-¥%
d(dl-Limonene),  (IR,3R)-1,3-t]m|€A}o] S EZ 3 EF((IR,3R)-1,3-Dimethylcyclopentane), - e A A3~

Methylhexane), wWlEAlo]E =3 (Methylcyclohexane), FeH(Heptane), 2-wlEFEH(2-Methylpentane), 1,2-T]
wEAto] Z 2 e (1,2-Dimethylcyclopentane), 5% (Octane), (IR,35)-1,3-tjd|&Ale]EZ2eH((1R,35)-1,3~
Dimethylcyclopentane), x=dA}o]ZZ&4k(Nonylcyclohexane), 1-#lE3]E(1-Methylpyrrole), a-FZ#(a-
Muurolene), 1,1,2,2-HEZZ=2=20®I(1,1,2,2-Tetrachloroethene), ol8A}o]EZ e (Ethylcyclopentane),
1,3-A (1, 3-Xylene), a-AZW( a-Selinene), B-A2dl(B-Selinene), dRotzrtdl =gl
(Alloaromadendrene), oF=whdl=a(Aromadendrene), ol # X Z M (Eremophilene), %EF(Octanal), FHE-1-<l
(Hept-1-ene), 6-H&§)E-5-21-2-9(6-Methylhept-5-en-2-one), (3E)-3,7-CIE@5E}-1,3,6-E2] N ((3E)-3,7-
Dimethylocta-1,3,6-triene) 3 FE(Heptanal)= ofFo]x oA e o sht o] A #7138}

TS FaATCR I 58 Hxg7 ) gAE WA vA 2AAE.
A7 6

AsFel SlojA, A7l 2 F=Yrt Wl BEES AlgoH(Botrytis cinerea), FAMEE FE|
(Fusarium lactis), FAY2)S Z 2 A& e (Fusarium proliferatum) 2.2 o]Foizl FoA Hel®E ol s} o]
el 7ol 9o FoEE S EHoE oty 73 gxEg o 3RS WA vk 24 E.

AT 7

-4 (oxolane), NAtdZH(hexadecane), 1-WE ] E (1-methylpyrrole), Wl&l(benzene), 1-W¥-4-Z23-2-
WAl (1-methyl-4-propan—2-ylbenzene), UlEZZWeh(dichloromethane), =HZF(dodecane), 1,2-AFd#(1,2-
xylene), = Ato] Z 2 & A nonylcyclohexane), E g dzk(tridecane), 2,3,6-EZHE | 7H2,3,6-
trimethyldecane), (3E)-3,7-tIWE@%E}-1,3,6-E2]2M((3E)-3,7-dimethylocta-1,3,6-triene), 2-H€-1,3-t]=
4 (2-methyl-1,3-dioxolane), a-FZ#:(a-Muurolene), olEHAl(ethylbenzene), W~ E# (naphthalene),
1,3-A4 @A (1,3-xylene), a-FZ3AN( a-Copaene), o}Ewtel = (Aromadendrene), #E-1-2M(hept-1-ene), HE
2| ZH(Tetradecane), Ol &2 (ethanol), FME}HIZH(pentadecane), F-EWMAl(butylbenzene), 3,6-ClHEHZE
(3,6-dimethyldecane), B-A#HWN(B-elemene), 2=E W (styrene), +T|ZH(undecane), SE(octane), 4,4-T]H
g-3-(3-v g R E-3-od 2] dl)-2-w| & gn| Ato] Z 2 [4.1.0] @ ¥H(4,4-Dimethyl-3-(3-methylbut-3-enyl idene)-2-
methylenebicyclo[4.1.0]heptane, #4F(hexane), ©|7Fd(decanal), 1,4-TY124H(1,4-dioxane), 9E o}AH O E
(ethyl acetate), 1-(4-"|EA]Hd)Hek-1,3-t]-2(1-(4-methoxyphenyl)butane-1,3-dione), 2-wlEdHZH(2-
methyldecane), 3,4-t]&}o]=2-20-3] ¢(3,4-dihydro-2H-pyran), <%E-1-¢1-3-&(oct-1-en-3-o0l), W= 4|3
Z(benzaldehyde), =EF(octanal) @ B-Agdl(B-Selinene) &2 o] Fox oA HelgEl o] s} o429
LA st Es w gt MERRY &S dAE XEetE W g gr el A sy,

AT 8

A7kl QlojA, Ar] w7} wzalyl Buls REE|A AEoW Botrytis cinerea), FAMES TE|X
(Fusarium lactis), FAY2)S Z 2 A& e (Fusarium proliferatum) 2.2 o]Foiz FoA Hel®E ol s} o]
Are] #3d 9 REilEE AL ERow = W) nxglyl B 77X W,

7% 9
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Ey-1-2(Nonan-1-0l1), a-Z3A( a-Copaene), & o}AHlo|E(Ethyl acetate), 5-Wl@-5-Z2ZHxH(5-
Methyl-5-propylnonane), 5-ol@-2-W& g (5-Ethyl-2-methyloctane), (3-3}l°]==A]-2 4 4-E|uEE)2-
v el 3 2 1} - of| o) E[ (3-hydroxy-2,4,4-trimethylpentyl)2-Methylpropanoate], 6-M e A E-5-al-2-2 (6-
Methylhept-5-en—2-one),  W7F<(Decanal), 4-WE@dZH(4-Methyldecane), =< (Nonanal),  ZMEldzt
(Pentadecane), E&@ldZH(Tridecane), a-FZ@(a-Muurolene), 6&-7F]Wl( §-Cadinene), x=dA}o]Z =&AL
(Nonylcyclohexane), Z#lAl(Valencene), ol@d %2 (Eremophilene), B-AzH(B-elemene), SAALEXF
(Hexadecane), B-A#Wl(B-Selinene), 1-#w€3=(1-Methylpyrrole), a-42]Wl( a-Selinene), LZo}l=n}ldl
Z &l (Alloaromadendrene), o}Zv}dl=®l(Aromadendrene), ®WAl(Benzene), HIEZ}d|ZH(Tetradecane), E#WA=-7}
gl @ A3 (trans—Caryophyllene), UE=@d (Naphthalene), UAAIo]EE3NA(Decylcyclohexane), <9-1-<l
(Undec-1-ene), 2-W@HF & (2-Methylfuran), dl-2]=yl(dl-Limonene), 2-%-5A]o|€+2-(2-Butoxyethanol), H#Hl=
2d] 3] = (Benzaldehyde), Z=dlZF(Dodecane), < UdZF(Undecane), HE olAlHo]E(Butyl acetate), 1,2,3-Ed]
wlel A (1,2,3-Trimethylbenzene), 1,1,2,2-HlEg}ZFZ28(1,1,2,2-Tetrachloroethene), 2,3--T]dlo]==
F2H(2,3-Dihydrofuran), 2-ol€3aA-1-&(2-Ethylhexan-1-01), <<% (oxolane), < EH(Octane), 3,4-T]slo]=
2-2H-92(3,4-Dihydro-2H-pyran), L% -2-Y(0xolan-2-one), 2-(2-o| EA| | B A]) o] EF&-(2-(2-
ethoxyethoxy)Ethanol), =%+(Nonane), <€} (Octanal), oll&wlAl(Ethylbenzene), ¥ €k(Heptane) % ol &2
(Ethanol) & o] Folzl oAl Aey ol 3} ool Iy frsdtas v F2g7t ME2RE HEs
E WAE 2 =% dzagt Yo 7H WUy,

A3 10

A9&el AoA, A7 =
(Fusarium lactis), FA 8% =
o] el o FajEeE AS 54

F vEegh Rl REE S AP ok(Botrytis cinerea), FAENr FHE|A
w 29 e (Fusarium proliferatum) ©.2 O] 5017 oA HAelg o 3} o]
7 2 o= =% =xalgF B 73x .

(o

2,3,5-EdWedllA(2,3,5-Trimethylbenzene), W= Hd]=(Benzaldehyde),  =UlXF(Dodecane),  <H|Z+
(Undecane), NE}E|ZH(Pentadecane), Z~E] @ (Styrene), 4-wWlEd|ZH(4-Methyldecane), 1,2-AF4#(1,2-Xylene),
6-o| &-2-1 €] %€k (6-Ethyl-2-methyloctane), 5-ol&-2-w|€2-€H(5-Ethyl-2-methyloctane), =<2 (oxolane),
oel olAMEo|E(Ethyl acetate), H¥ olAlEH|o]E(Butyl acetate), o|l=&wlAl(Ethylbenzene), a-Z3}AM(a-
Copaene), 1,2,3-Ezwe&llAl(1,2,3-Trimethylbenzene), 1,2,4-Eg]WEdl#(1,2,4-Trimethylbenzene), =5
A (Toluene), 2-(2-c|EA| o EA]) o) EFL(2-(2-ethoxyethoxy)Ethanol), x=‘+(Nonane), A} (Hexanal), 1,3,5-
EYWEulAl(1,3,5-Trimethylbenzene), E&]d|ZH(Tridecane), Y= =@ (Naphthalene), ZEFH|ZFH(Octadecane),
2 e}d| 7F(Heptadecane),  3,4-t]dlo] =&-2H-3] #H(3,4-Dihydro-2H-pyran), =t (Nonanal), =<&#-29

(Oxolan-2-one) (3-3lo| =2 A)-2,4 4-Egve A g )2-Ed =Z Z 3} o] o] E (3-hydroxy-2,4,4-
trimethylpentyl)2-Methylpropanoate, Ul7}&(Decanal), Z#Al(Valencene), B-L&|H(B-elemene), dl-Z=
dl(dl-Limonene), (1R,3R)-1,3-tju&A}o]E 2 EF((1R,3R)-1,3-Dimethylcyclopentane), 3-m e SN A(3-

Methylhexane), wl€Alo]Z =32 (Methylcyclohexane), ¥ &H(Heptane), 2-vl&#EH(2-Methylpentane), 1,2-t]
W& Alo] Z 23 EH(1,2-Dimethylcyclopentane), <%H(Octane), (1R,3S)-1,3-tjwEA}o]E&2#EH((1R,39)-1,3-
Dimethylcyclopentane), Xx=dA}o]ZF=Z A (Nonyleyclohexane), 1-W€3]Z(1-Methylpyrrole), o-F=Z(a-
Muurolene), 1,1,2,2-H|E8}ZZ=20ld(1,1,2,2-Tetrachloroethene), o|EA}o]ZZ#EH(Ethylcyclopentane),
1,3-24 @ (1,3-Xylene), a-A2]( a-Selinene), B-Al(B-Selinene), ool zrldl= Al
(Alloaromadendrene), o}=Zvldl=#(Aromadendrene), ol @llXZ & (Eremophilene), <%EFZ(Octanal), HE-1-4
(Hept-1-ene), 6-H& 3] E-5-a1-2-9 (6-Methylhept-5-en-2-one), (3E)-3,7-t]H&LE}-1,3,6-E2]AM((3E)-3,7-
Dimethylocta-1,3,6-triene) 2 el (Heptanal)Z o] FoJz oA HEE o sk o] I F7]st
FES T3 Srgt MEENE AEse 9AE xFgete 73 gz B 3R WU

AT 12

A11gkel  dojM, v F3 gd=Zggl Bus BREE|A AJglol(Botrytis cinerea), FAMElS FEIA
28 A eV (Fusarium proliferatum) 2.2 o] Fo]Z FollA AEl® o 3l o]
EAo = 3= 73 g ) 3R W,

(Fusarium lactis), FA & =
o] el oF FeE e AS
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wge] aa
g S gl gl Bl el fof A sEES xdete g gt B 3RS WA w24 S @
24, Fie gz gt2 R e 3749 Bl REZE 2 AMEloN(Botrytis cinerea; BC), FA}
ElX(Fusarium lactis; FL), FAFES Z2 el (Fusarium proliferatum; FP)E 3} g]7lol] AF
2k 2521C, AU 5% 902 1%1A BastdaA HFer] d0)% HF 5 0-1% F=f A5(1), 5% v
ok Je(1), ~20% wvrez Rt AE(I), ~50% #vtez FEuist Ae(IV)e] Al 23] 3
< AT, B3, Fe B 755 A7 FoEHuA AP o S, AAEHE IANd 4
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12 B2 HEZE 2 Agot(Botrytis cinerea; BC), FAFH s ZE]2=(Fusarium lactis; FL), FAF
=22} (Fusarium proliferatum; FP) 4% HE3 w7} yzglzle] By dAE JPnHS e,
HEZE 2~ AlU|gol(Botrytis cinerea; BC) ¥ A&, B) FAMEw =El2=(Fusarium lactis; FL) i HF,
SEA RS Z 2w e} e (Fusarium proliferatum; FP) o A=,

T 2v A¥HoR #& AFot FAAZl v} gxvte 45 H g dE AR £4 Z23E JERd
HBC: REZE 2 AUg|ol( Botrytis cinerea) o 73%; FL: FAVeS ZE|=(Fusarium lactis) o “3%; FP:
FAE e RS (Fusarium proliferatum) ¥ 74%; 1: decay index 1; II: decay index 2; III: decay
index 3; IV: decay index 4].

C Z o iy

32 Fu#2l BEE| X~ AYE ol (Botrytis cinerea; BC), FAM82 ZE|X=(Fusarium lactis; FL), A
= 282} (Fusarium proliferatum; FP) % Q&3 = wzglste] Hu dAH P& e,

Ho H1

T d4v AFHoR 7S FETeE FANT v sxEgte] 7F 8 LA AR FAE 24 A%E UEd
tHBC: BEZE 2 AUg|ol( Botrytis cinerea) o 73%; FL: FAVeS ZE|=(Fusarium lactis) o “4%; FP:
FAE e RS (Fusarium proliferatum) ¥ “3%; DI 1: decay index 1; DI 2: decay index 2; DI 3:
decay index 3; DI 4: decay index 4].

5 Fuld#<l BELE| X~ AYE el (Botrytis cinerea; BC), FAM82 ZE|X=(Fusarium lactis; FL), FAE]
2 A&, (Fusarium proliferatum;, FP) ¥ HE3 3 g2 7to] Huj drAE P HS Lepdo),
T 62 JdF3HoR #& HFst FAA F3 zegte] 73 H N4 Ay FAE 4 A%E vEd
HBC: BEZE 2 AUg|ol Botrytis cinerea) o 73%; FL: FAVeS ZE|=(Fusarium lactis) o “4%; FP:
FAE e RSy (Fusarium proliferatum) ¥ 735 DI 1: decay index 1; DI 2: decay index 2; DI 3:
decay index 3; DI 4: decay index 4].

Ho K1

wgs HAjslr] gt FAE Q] fE

B odge & (oxolane), HAA}HZH hexadecane), 1-wWl® 3 =(1-methylpyrrole), W Al(benzene), 1-WE-
4= 2 3-2-A A (1-methyl-4-propan-2-ylbenzene), TlEZ = g(dichloromethane), EdlZHdodecane), 1,2-
LA (1,2-xylene), SdALo]ZFE3N A (nonylcyclohexane), E@ HZF(tridecane), 2,3,6-EgW€d|zH(2,3,6-
trimethyldecane), (3E)-3,7-tIWE@%E}-1,3,6-E2]2l((3E)-3,7-dimethylocta-1,3,6-triene), 2-#"-1,3-t]=
£ (2-methyl-1,3-dioxolane), a-FZE&(a-Muurolene), olEH A (ethylbenzene), WX (naphthalene),
1,3-AF4 & (1,3-xylene), a-FZFAM( a-Copaene), o}Zrldl= (Aromadendrene), FE-1-dl(hept-1-ene), HE
g}elZH(Tetradecane), &2 (ethanol), WME}E|ZH(pentadecane), F-€wlAl(butylbenzene), 3,6-tjwEd|zt
(3,6-dimethyldecane), B-2##(B-elemene), Z~El#(styrene), +ulZH(undecane), =¥ (octane), 4,4-T]v|
EH-3-(3-HE R E-3-od g el)-2-w| A n|Alo] ZF2[4.1.0] #&H(4,4-Dimethyl-3-(3-methylbut-3-enylidene)-2-
methylenebicyclo[4.1.0]heptane, #4F(hexane), ©|7Fd(decanal), 1,4-TY24H(1,4-dioxane), °E olAH O E
(ethyl acetate), 1-(4-"|EA]HY)Hek-1,3-t]-2(1-(4-methoxyphenyl)butane-1,3-dione), 2-wE&dZH(2-
methyldecane), 3,4-T]d}ol=2-2H-3] @H(3,4-dihydro-2H-pyran), 2E-1-21-3-&(oct-1-en-3-0l), =2 H|3]
Z(benzaldehyde), =EF(octanal) @ B-Ae]dl(B-Selinene) &2 o] Fox oA HelgEl o= s} o]49



[0016]

[0017]

[0018]

[0019]

[0020]

[0021]
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AR FrIEgtEE FEARCR E¥ehs WA LT B AAE WA v 2Adee Aed

nlEA e AE, A B sz gy Rl REHE A AU ol (Botrytis cinerea), FAES ¥l A(Fusarium
lactis), FAYYS TR e}e (Fusarium proliferatum)® ©]Fo]Z oA Aele ol 3} o]Ate] 5
T Jo, oo gy = AL ofyr}.

T3, B e wmu-1-2(Nonan-1-0l1), a-Z3<l( a-Copaene), o€ oA E|o]E(Ethyl acetate), 5-HE-5-

L= (5-Methyl-5-propylnonane), 5-°|€-2- ¥ <€H(5-Ethyl-2-methyloctane), (3-3}0]=FA]-2,4,4-E
e sE)2-me 2 o o] E[(3-hydroxy-2,4,4-trimethylpentyl)2-Methylpropanoate], 6-F& & E-5-all-
2-9(6-Methylhept-5-en—2-one), U7l (Decanal), 4-WEHZF(4-Methyldecane), =t} (Nonanal), SNEMH|ZE
(Pentadecane), E@|dZH(Tridecane), a-FZA(a-Muurolene), &-7F]¥l(§-Cadinene), =dA}o]ZZ3At
(Nonylcyclohexane), Z#l4l(Valencene), oll#|XE A (Eremophilene), B-Az|(B-elemene), SALEZE
(Hexadecane), B-Az]Wl(B-Selinene), 1-WE3]E(1-Methylpyrrole), a-AZ]W(a-Selinene), LZo}Zn}tl
(Al loaromadendrene), oFZwv}¥l=(Aromadendrene), ®WlAl(Benzene), HIEZ}|ZH(Tetradecane), E#M=-7}
2] 2 "l (trans-Caryophyllene), U EE&(Naphthalene), ul&Ao]ZZ A (Decylcyclohexane), d-1-<l
(Undec-1-ene), 2-wl&F2(2-Methylfuran), dl-2]24l(dl-Limonene), 2-F-%A|o|€h-2(2-Butoxyethanol), #=
oHd3] = (Benzaldehyde), =dlZH(Dodecane), <HlZH(Undecane), ¥ olAlElo]E(Butyl acetate), 1,2,3-E
W el A (1,2,3-Trimethylbenzene), 1,1,2,2-H|EE}ZZ20]8(1,1,2,2-Tetrachloroethene), 2,3--t3slo]==
F2H(2,3-Dihydrofuran), 2-ol€&3-1-&(2-Ethylhexan-1-01), %2 (oxolane), EH(Octane), 3,4-T3fo]=
220~ ¢(3,4-Dihydro-2H-pyran), & ¢-2-(0xolan-2-one), 2-(2-o B A o AT ) of BH2-(2-(2-
ethoxyethoxy)Ethanol), =% (Nonane), 2Eld(Octanal), olEwWl#l(Ethylbenzene), #e-(Heptane) B o&r
(Ethanol) & o] Folzl oA delg ol 3} o] 3y {7sd=S FadToE ¥dates vF T
g7F 79 AL @A v 2 ES AT

e

v EH A=, A =F 9=l el HEZE A Aok Botrytis cinerea), FAYYS ZE|~(Fusarium
lactis), FAE S 2 W& (Fusarium proliferatum)® o] Fol 7 FollA AElg o]= s} olate] a5Fd

S qlont, o @AHE AL ot

w3, B odawe 9 3 5-EdWEdA(2,3,5-Trimethylbenzene), WZYH 3= (Benzaldehyde), Zu|Zt

(Dodecane), <"xH(Undecane), FElHIZH(Pentadecane), 2~E]@(Styrene), 4-wlEHIZF(4-Methyldecane), 1,2-
A& (1,2-Xylene), 6-ol d-2-m D % e (6-Ethyl-2-methyloctane), 5-og-2-m 9 S e (5-Ethyl-2-
methyloctane), <<% (oxolane), o€ olA|Ho]E(Ethyl acetate), ¥ o}AlElo]E(Butyl acetate), o€l
A (Ethylbenzene), a-F3}¢1( a-Copaene), 1,2,3-E=|W@HlA(1,2,3-Trimethylbenzene), 1,2,4-E2] o &ulzl
(1,2,4-Trimethylbenzene), &F<M(Toluene), 2-(2-lFA]el5A])ol €& (2-(2-ethoxyethoxy)Ethanol), >t
(Nonane), Al (Hexanal), 1,3,5-E@dedlAl(1,3,5-Trimethylbenzene), Ez HIZH(Tridecane), =]

(Naphthalene), =EldIZH(Octadecane), EFH|ZH(Heptadecane), 3,4-T]&Fo] =2 -20-3] #(3,4-Dihydro-2H-
pyran), =t (Nonanal), ET-29(0xolan-2-one), (3-3}0]=FA]-2 4, 4-ErdHAE)2-oE = 21} o]
E(3-hydroxy-2,4,4-trimethylpentyl)2-Methylpropanoate, Bl7}d(Decanal), @ 4l(Valencene), B-Ad4(B
-elemene), dl-2]&24l(dl-Limonene), (1R,3R)-1,3-tjH|&A}o]Z 2 H((1R,3R)-1,3-Dimethylcyclopentane),

3-m & &2 (3-Methylhexane), w el x}o] & 23 A (Methylcyclohexane), et (Heptane), 2-HE A EH(2-
Methylpentane), 1,2-tjd|g€Alo]Z=2#eH(1,2-Dimethylcyclopentane), <%¥H(Octane), (1R,3S)-1,3-tjH|EA}o]
S 23 EH((IR,35)-1,3-Dimethylcyclopentane), w=dAlo] ZF 232 Nonyl cyclohexane) , 1-H ey =(1-

Methylpyrrole), a-FZ#(a-Muurolene), 1,1,2,2-HlEg}ESZ28l(1,1,2,2-Tetrachloroethene), ©oEA}o]
S =23 (Ethylcyclopentane), 1,3-Z&#:(1,3-Xylene), a-A&](a-Selinene), B-AZ|WN(B-Selinene), &
ZolZwlel =@ (Al loaromadendrene), olZvldl = (Aromadendrene),  olZ|ZZ & (Eremophilene),  FERS
(Octanal), #E-1-A(Hept-l-ene), 6-ME 3 E-5-41-2-2(6-Methylhept-5-en-2-one), (3E)-3,7-t]w e E}-
1,3,6-E& 2l ((3E)-3,7-Dimethylocta-1,3,6-triene) B FEld(Heptanal) 2 o]Fo|zl FollA HEd o= 3t
ol el LA frIstdES FEAECRE xFete 3 g F AL WA v 2AAES A

o
e
iy}

nlEA s AE, A7) 73 9=Zg7 Fole BEHE A AUgol(Botrytis cinerea), FAES ¥l A(Fusarium
lactis), FAE S Z2EH &Y (Fusarium proliferatum)® o] Fol 7 Fol A Aelg o]= s} olate] a5Fd
3]

% o}, oo FYHE AL oht,

wek, B oulge 24Tk (oxolane), #AFH|ZH(hexadecane), 1-WE 3] E (1-methylpyrrole), ¥lAl(benzene), 1-W|



[0022]

[0023]

[0024]

[0025]
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g4~ 2 9-2-AWl Al (1-methyl-4-propan-2-ylbenzene), UZ&ZZ W Ek(dichloromethane), X=dZF(dodecane),
1,2-A4 #:(1,2—xylene), x=dAFO]Z 232 (nonylcyclohexane), E# dZH(tridecane), 2,3,6-EZ|wEdzt
(2,3,6-trimethyldecane), (3E)-3,7-Hlv"€SE-1,3,6-E2]N((3E)-3,7-dimethylocta-1,3,6-triene), 2-¥¥-
1,3-t &4 & (2-methyl-1,3-dioxolane), a-FZA( a-Muurolene), ol &l Al (ethylbenzene), el
(naphthalene), 1,3-A-9#(1,3-xylene), a-F3}<¢N( a-Copaene), oFZw}dl=zl(Aromadendrene), ZE-1-4l
(hept-1-ene), ElEz}d|ZH(Tetradecane), ©l&H2(ethanol), FME}E|ZH(pentadecane), F-E#lAl(butylbenzene),
3,6-ClW & HIZH(3,6-dimethyldecane), B-ALW(B-elemene), Z=E]#:(styrene), FHZF(undecane), &
(octane), 4,4-t) g -3- (8- D - E-3-cl d 2] gl ) -2-m D dIn|Abo] S = [4.1.0]1 3 ¥+ (4,4-Dimethy1-3-(3-
methylbut-3-enylidene)-2-methylenebicyclo[4.1.0]lheptane, 4k(hexane), H©HI7F(decanal), 1,4-t]QAk
(1,4-dioxane), °l& oFAlE|o]E(ethyl acetate), 1-(4-w|EA]HE)F-E-1,3-1]-2(1-(4-methoxyphenyl)butane-
1,3-dione), 2-Wl€u|xH(2-methyldecane), 3,4-T]3}o]=2-2H-92(3,4-dihydro-2H-pyran), <E-1-<1-3-&
(oct-1-en-3-01), WM=ZLH 3| =(benzaldehyde), %EZ(octanal) E B-Ag|ull(B-Selinene) .2 o]Fojzl
oAl Aelgl o= st o] LA FUIESFES W sxgt AEERYH AEse dAE 2dste B
gxelzt i A s AlE et

nlEA s AE, A7) B sz gy Rl BEHE A AUg ol (Botrytis cinerea), FAES ¥l A(Fusarium
lactis), FAYYS TR} (Fusarium proliferatum)® ©)Fo]Z oA Aels ol 3} o]itel 45
T Jon, oo gy = AL ofyr}.

T3, 2 e wmu-1-2(Nonan-1-01), a-Z3<l( a-Copaene), o€ oA E|o]E(Ethyl acetate), 5-HE-5-
22 (5-Methyl-5-propylnonane), 5-ol€-2-WE&EH(5-Ethyl-2-methyloctane), (3-3F|=FA-2,4,4-E
e sE)2-me 2o o] E[(3-hydroxy-2,4,4-trimethylpentyl)2-Methylpropanoate], 6-F& & E-5-all-
2-9(6-Methylhept-5-en-2-one), U7l (Decanal), 4-WEHZF(4-Methyldecane), =t} (Nonanal), SNEMH|ZE
(Pentadecane), E@|dZH(Tridecane), a-FZA(a-Muurolene), &-7F]¥l(§-Cadinene), =dA}o]ZZ3At
(Nonylcyclohexane), Z#lAdl(Valencene), oldEZ# (Eremophilene), B-AH(B-elemene), JALHZF
(Hexadecane), B-Az]Wl(B-Selinene), 1-WlE3]E(1-Methylpyrrole), a-A]W(a-Selinene), LZo}Zn}tl
(Al loaromadendrene), ©FZv}¥l=(Aromadendrene), ®WAl(Benzene), HIEZ}|ZH(Tetradecane), E#M=-7}
2] 2 " (trans-Caryophyllene), UXEE&(Naphthalene), ul&Ao]ZZ A (Decylcyclohexane), $d-1-<l
(Undec-1-ene), 2-wl&F2(2-Methylfuran), dl-2]2yl(dl-Limonene), 2-F% Ao €h-2(2-Butoxyethanol), #=
oHd3] = (Benzaldehyde), =9lZH(Dodecane), <HlZH(Undecane), ¥ olAlElo]E(Butyl acetate), 1,2,3-E
W el A (1,2,3-Trimethylbenzene), 1,1,2,2-H|E=}ZZ208(1,1,2,2-Tetrachloroethene), 2,3--t3lo]==
F2H(2,3-Dihydrofuran), 2-ol€&3-1-&(2-Ethylhexan-1-01), %@ (oxolane), EH(Octane), 3,4-T]3lo]=
220~ ¢(3,4-Dihydro-2H-pyran), %&¢-2-Y(0xolan-2-one), 2-(2-o B A o AT ) of BF2-(2-(2-
ethoxyethoxy)Ethanol), =% (Nonane), 2Eld(Octanal), olEwWl#l(Ethylbenzene), #Ee-(Heptane) B o&-
(Ethanol) & o] Folzl oA Aeld ol 3} o] 3y FrshtEs w3 Fxe7t HEEFE HEs

= WAE 2ot =T gzggh Fef A SRS Aed

o~

v EH A=, A = F 9=yl el HEZE A Aok Botrytis cinerea), FAYYS ZE|~(Fusarium
lactis), FAYYS TR e}e (Fusarium proliferatum)® ©)Fo]Z oA Aele ol 3} o]ite] 5
T Jon, oo gy = AL ofyr}.

w3, B oawe 9 3 5-EdWEdA(2,3,5-Trimethylbenzene), WZYH 3= (Benzaldehyde), Zu|zt
(Dodecane), ¥H|zF(Undecane), FME}H|ZH(Pentadecane), Z~E]@(Styrene), 4-HEu|xF(4-Methyldecane), 1,2-
AL @ (1,2-Xylene), 6-o &d-2-m & 2 eH(6-Ethyl-2-methyloctane), 5-o &-2- & & EH(5-Ethyl-2-

methyloctane), <@ (oxolane), o€ olAlH|o]E(Ethyl acetate), HE olAlHo]E(Butyl acetate), o€
A (Ethylbenzene), a-F3}8l( a-Copaene), 1,2,3-E=|wl@HlAI(1,2,3-Trimethylbenzene), 1,2,4-Ezw|&nl
(1,2,4-Trimethylbenzene), &EF<M(Toluene), 2-(2-lFA]e5A])ol €& (2-(2-ethoxyethoxy)Ethanol), =t
(Nonane), ®Abd(Hexanal), 1,3,5-E|WEul#l(1,3,5-Trimethylbenzene), E& dZH(Tridecane), YZEU
(Naphthalene), =EMdIZH(Octadecane), EFH|ZH(Heptadecane), 3,4-T]&Fo] =2 -20-3] #(3,4-Dihydro-2H-
pyran), =t (Nonanal), ET-29(0xolan-2-one), (3-3}0]=FA]-2 4 4-E]rdHAE)2-oE = 2 1}1-0f o]
E (3-hydroxy-2,4,4-trimethylpentyl)2-Methylpropanoate, Bl7}d(Decanal), @ 4l(Valencene), B-Ad4(B
-elemene), dl-2]%24l(dl-Limonene), (1R,3R)-1,3-tjH|&A}o]Z 23 H((1R,3R)-1,3-Dimethylcyclopentane),
3-w & A2 (3-Methylhexane), w e Alo] 284 (Methylcyclohexane), &k (Heptane), 2-v e g (2-

2 &

+

_9_



[0026]

[0027]

[0028]
[0029]
[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

S=S0d 10-1957102

Methylpentane), 1,2-tjw|&Alo]ZZ#ek(1,2-Dimethylcyclopentane), =®H(Octane), (IR,3S)-1,3-tjwEA}o]
=23 e((1R,35)-1,3-Dimethylcyclopentane), =drto] S 2 A (Nonylcyclohexane), - ey E(1-
Methylpyrrole), a-FZ#(a-Muurolene), 1,1,2,2-HlEg}SZ2E(1,1,2,2-Tetrachloroethene), o|EA}
=29 (Ethylcyclopentane), 1,3-AFd#(1,3-Xylene), a-A2/( a-Selinene), B-AZWI(B-Selinene), &
ZolZwlel = (Alloaromadendrene), olZvll = (Aromadendrene),  o|Z|ZZ & (Eremophilene),  FERS
(Octanal), #HE-1-A(Hept-l-ene), 6-MHE & E-5-21-2-2(6-Methylhept-5-en-2-one), (3E)-3,7-v]w e E}-
1,3,6-E2]A((3E)-3,7-Dimethylocta-1,3,6-triene) 3 e (Heptanal)Z o] Fo]xl el e o s}
ol el A FUIERES 7 Fxgvt YEEFYH HEShe HAE 2d¥ete 3 gt Ry 23R W
HE AFgltt.

vk s A, A7l 73 g2 7t Yyl BEZE A AM|Elol(Botrytis cinerea), FAYElE ZE|X(Fusarium
lactis), FAVE S TR A (Fusarium proliferatum)® ©]Folz oA A&ld o] sl o]ite] #FY
T Ro, ol FAEE AL ofrt.

o]

ol

olal, H wto] ol E F7] Yt AAdE B0 AASA AHEr|R gl thek §1r]e] AAjdE B ody
o Ygg olAleks AY W B el Wl spy] Aeel @gEE Ae ohrh. B wel ANdE ¥
Aol A Hd Al A A& 717 ApollAl £ WS Hu dstA dystr] Y8 AlgE s Aot
<A 4>
3719 A e 2 Iy w2 Z17he] Ao FEHoR HEHE APAE ATy A Aotk
1. ME9] F¥]

of 7%

S stz glel A EEdk 371A8 Rl BEZE 2~ AEloH(Botrytis cinerea; BC), FAME|E
(Fusarium lactis; FL), FAVElS X229 e}9 (Fusarium proliferatum; FP) S J&3te] 3¢o=z 2
Aalget. 2t o A AFHOR HEE ARE 2% 251C, AUl FE 90+1%04 oF 3047 F
stAA HESH] A0)H HFE F 0~1% F9 (1), 5% ez Fafjg Fej(I), ~20% vRros ¥
EI (D), ~50% vRte = Rt e (IV)e] dAle 2 g s E413818t.

3. AW HYE 24

w2
=
=
=
i)
tlo
o
oo
ofr
ol
2
o
N
o
>
il
Lo

B Uk SE7I S 6890N GC systemd} 5975 MSD(agilent technologies,

gz E7be] g RS THE7] Yste] AlEE 2000mLe] HWH 7o) Wo] A (20+£2C)oA 60% =< 3
ZA 7171 ¢138Fe] DVB/CAR/PDMS fiber (Supelco, Bellefonte, PA, USA)ZS

ko)

h=n

T ThE 2000mL HH G710 60 S W EE =EE HIATIAL SA A
ol &

g7k g f71SES A8 Hske] FEAIT SPME fiber& 250Col A 5i3F =18k GC/MSel 3

2aElE 5 B AAALES o]83le] -80TE A8k cryo-focus systemS
AFE33 . Columne HP-5MS UI capillary column(30m length X 0.25mm I.D., 0.15xm film thickness, J&W
Scientific, Folsom, CA, USA)& ©]€3} 1, GC ovend 40TColA 6%7F 23 & 4C/min®] £E=Z 200C7}
A &3 F 58I FA8%E. o154 ZIAE heliumS 0.8mL/min?] HEE ZejFom, F97]% splitless
B2 dAsTE. Mass scan ranges 35-350 a.m.u.$12™ Scan ratet 4.45 scans/sec, Transfer line &%

= 280Co]al Mass spectra ionization energy+: 70eVith.

SPEHO. 2 F&3 3A AEo AL Retention Index (RI), mass spectral database (Wiley9n.1 2
NISTO8) & mannual interpretation®] 2J3] <=3 Ac}.

[e]

RS

],

q =
A

3

ot

52 o
+

P gz g]vle] AEe WHEFEAS o] 83519 o, Ethyl 2-methyl butanoate 50 ppm (w/v)<S 1pl

>~
ofo o

_10_



[0040]

[0041]

[0042]
[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]
[0050]

[0051]

S=50dl 10-1957102

<AAld 1> B3 (Red) HZ27t 2 771FE(V00) 34 2 A £4

Bo9l BEYE| 2~ AYEoF(Botrytis cinerea; BC), FAFE e ZE|2(Fusarium lactis; FL), FAMw 2
219 & (Fusarium proliferatum; FP) & &3 w7t vhzg)zte] F9 dAE APnGe © 13 g,

1. # A% A% 9% Sxeste 73 8, i) @A 8 24 /4R 2N
ABHOR F& HEFG WA mevtel FEW B Ay FRe e 2o

1) BEHE X AE oM Botrytis cinerea; BC)E A B W ethanol 5 ¥ 359 alcoholHF7F FAHEHUOH,
benzaldehyde 5 % 3%F9 aldehyde®7} 54 UTE. benzene & derivativesFEE ZF 12%F°] TAHHAL
butyl benzeneo] I EAIZIA ZF7}8lR oW styrenes MYA 74X A F71H8FA T, Esterfe 250 SAHEHS
om ethyl acetate?} H-3 @A W Z718tGch. furan & derivativesHE 6F0] HAEAEUY 2-methyl
furano] IMYAFE APE o] F7Fal oxolaned H-3 @A ¢ Ao ow & BAEZFS FA 3.
Hydrocarbonie & 25%0] 5AHE UM hept-l-ene, dodecane, 2,3,6-trimethyldecane % tetradecaneo] II
742 Z7Vvskglth. ®3k (3E)-3,7-dimethylocta-1,3,6-trienel 1A 74A] Z7}stchrt 748k, ketoned
= octan-3-ones 2%°] HAHEASH  N-containing compoundF = I-methylpyrroleo] HAR &Aoo K
A WU Z7}8t9Th. terpeneFE 6Fo] TAE O™ dl-Limonene, Aromadendrene, B-Chamigreneo] 37}
Y= HA F7F3FGITE.

f

2) FAMES el 2=(Fusarium lactis; FL)E A¥HWA, ethanol T & 3F9 alcoholHF7F UM, oct-
l-en-3-olo] MEARH AH= o] F71ettt. Aldehyded+= 3F°] S4 % UL benzaldehyde?t T7HA &7Fsttt
7} AEE AES B oM benzene & derivatives e 12F9] HAHE Q3L styrene, 1-methyl-4-propan—2-
vlbenzene, butylbenzene I YA 7FA] ZAA F7138FR 2™ benzene, 1,2,4-trimethylbenzene MYHA 744 S7}
3} t). Esteri+ ethyl acetates 3%F°] SAHHACH, furan & derivativesHFE oxolanes 5F°] THEA
t}. Hydrocarbonfi+ & 29%F°] 4% 2™ methylcyclohexane, dodecane, 2,3,6-trimethyldecane % 2-
methyldodecane& H?_‘rﬁl 74 %7}8l9 Al heptane, octane, nonanes IMYHA] 744 718} th. ketonew =
octan-3-ones 2%F°] TAENSH, N-containing compoundiZ 1-methylpyrrole®] SAE N ST MetA o]F
o A ZF7}8lATh. terpene i 9Fo] I NEA o]Fol dl-Limonene, B-elemene, Aromadendrene,
a-Muurolene 5°] #F&F o] AA F71edct.

3) FAM R ZEd9 et (Fusarium proliferatum; FP)S A9 X W | alcoholFE 3%F°] §AHEL ethanol©]
E Zo7 7439 o1 benzaldehyde 5 & 49 aldehyde® 7} 3 E AT}, Benzene & derivativesiH+ 15
Fo] AU benzeneo| TEA 714 F716tH 2™ 1,3-xyleneo] WVEANA A F718FA ). Esteris &

3%Fo] AL ethyl acetater IoA =718t ™, furan & derivativesHe 5F0] TAEYLL 2,3-
dihydrofurane] I7HA F718tg k. 7Hd Be B8-S 2A] 8= hydrocarbonfi= & 39%F¢] T4 AL hexane,
3,6-dimethyldecane, dodecane, tridecane L 4 ,4-Dimethyl-3-(3-methylbut-3-enylidene)- 2-
methylenebicyclo[4.1.0]heptane®] Z7}8l3tt. KetoneH + octan-3-ones 2%F°] T4 2w, N-containing
compoundFE  I-methylpyrroleo] HAE Qo VEAZIA F5&3] =789 T, TerpeneFt 9Fo] HAE QL

dl-Limonene, B-elemene % a-Muurolene ©] ¥3f 717+ <t Z7}8}d o).

AAAH o= FLeF FPollAd BCol #Hls] Atide= © % hydrocarbon® % terpeneFEo] HAHEAL
Ve, Al 7HR] A FEAHoR U1 ARES Ay HEW, N-containing compoundfFoll e 1-
methylpyrrole, terpenefolA+ dl-Limonene, a-Muurolene, hydrocarboniol A+ dodecane 52 &S50
o},

AR AR F Frleke AEEe H3E)
methyl-1,3-dioxolane ©] BC&} FPoll A
olo] BColA 743} 2™ | benzene &
At

2. 9HF $A £4L T8 2 Azst F9 B4 @A A =E

7 J—Er% @] ¢kokt}. Furan & derivatives® % oxolane, 2-
7Fdtg o | FLol A+ oxolane®t 7+4sF9ith. Alcohol H 2 hexan-2-

erivatives®+ 1-methyl-4-propan-2-ylbenzene©] BC&} FPoll A 7FA 3}

[N

GC/NSE o] &3t A ¢ Az A4S B dojx w7 spaxgyle] By 334 {71479 %5} G el
7] 938Fe] SIMCA-P software (SIMCA-P version 11.0, Umetrics, Umea, Sweden)< ©]-&3] E
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[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

S=50dl 10-1957102

(2) lgdor HuidS AEs W vxg)7le] 3 E, ¥9] @A H PCA (Principal component analysis)

R TS ATHOE AFHe] ANA AL A% e olgF] FHE AL

~

M
fix
o

A 1FA5(PC 1) 29.70%2] A= H 20.
9] 50.17%% A9ert. 37HA # EF FaFoll A B 7} Xl E A PC 1 715
w9 W APHAT. =RF Rl H% 1 MDW PC 2 71 &9 WA PC 2 7% 4o W
o2 Y. 37HA 7] A WL fAgon, #F HEo K @A He] Aolvt o .

46%2] drgEe Yehfo] & W

d& HN - oft

b h=!
2 71& 49 ‘%H%}—O—i 3%74 7= /i% 2 4 U, ¥
PC13} PC29] F3 &9 Wafel] Fod F3FS A= AE(VIP value > 0.1)E2 & 19 YERYAT.
PC 19 <Fo] HEk (i HZE A DI 0)o F83 AT n|x= AEEL 2-methyl-1,3-dioxolane, 2,3-
dihydrofuran, 1-methyl-4-propan—2-ylbenzene, ethyl acetate, a-copaene, ethanol, hexan-2-ol & ©]$lt}.

PC 19] &9 W (Decay Index I)ol 83 F&&FS v X= AFEELS B-elemene, a-Muurolene, 1-methyl-4-
2

=

prop-l-en-2-ylcyclohexene, tetradecahydro-anthracene, 2,3,6-trimethyldecane, octane, naphthalene & ©]

At

PC 2¢] <o) HWeF(Decay Index IV)ol F83F AgS nx= AHEES l-methylpyrrole, B-elemene, a-
Muurolene, aromadendrene, 4,4-Dimethyl-3-(3-methylbut-3-enylidene)- 2-methylenebicyclo[4.1.0]heptane,
octane & ©IAT}.

PC 29] &9 ®&Decay Index 1)o] FL3 HAFS nx= AEELS l-methyl-4-propan-2-ylbenzene,
benzene, 1,2-xylene, 2-methyl-1,3-dioxolane, oxolane, (3E)-3,7-dimethylocta-1,3,6-triene 5 ©]3it}.

Z 1

VIP value Volatile Marker Components
0.222 oxolane
0.200 hexadecane
0.214 1-methylpyrrole
0.213 benzene
0.209 1-methyl-4-propan-2-ylbenzene
0.197 dichloromethane
0.196 dodecane
0.194 1,2-xylene
0.191 nonylcyclohexane
0.191 tridecane
0.190 2,3,6-trimethyldecane
0.189 (3E)-3,7-dimethylocta-1,3,6-triene
0.182 2-methyl-1,3-dioxlane
0.181 a-Muurolene
0.181 ethylbenzene
0.181 naphthalene
0.181 1,3-xylene
0.180 a -Copaene
0.180 AROMADENDRENE
0.179 hept—1-ene
0.179 Tetradecane
0.178 ethanol
0.178 pentadecane
0.168 butylbenzene
0.168 3,6-dimethyldecane
0.167 B-elemene

_12_



[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

S550dl 10-1957102

0.167 styrene

0.167 undecane

0.163 octane

0.162 4,4-Dimethyl-3-(3-methylbut-3-enyl idene)-2-methylenebicyclo
[4.1.0]heptane

0.162 hexane

0.156 decanal

0.154 1,4-dioxane

0.154 ethyl acetate

0.149 1-(4-methoxyphenyl )butane-1, 3-dione

0.149 1,2,4-trimethylbenzene

0.130 1-ethyl-2-methylcyclopentane

0.117 2-methyldecane

0.116 3,4-dihydro-2H-pyran

0.112 oct—1-en-3-o0l

0.111 benzaldehyde

0.110 octanal

0.103 B-Selinene

<AA 2> =F(Yellow) FZE7} FEA F71F2(V00)Y 54 & AHF £

Hojel WEYE| XA AU|glo}(Botrytis cinerea; BC), FARE% HE|2~(Fusarium lactis; FL), FA S =2
¥ &Ve (Fusarium proliferatum; FP) ¥ %3 =3 wxg7le] B dAE APrnEHFS = 33 72,

L # 9% 3F =% =7t 43 &, 79 24 & A4 /71482 24

Aedoz & HTT =7 Fxevte] ¢3d o I8y 22 ta3 2y

O

w3 gz gl e 5589 alcohols, 559 aldehydes, 12%9] benzenes, 4%9] esters, 79 furans, 22%
9] hydrocarbones, 1%2] ketone, 139 nitrogen-containing compound, 13%2] terpenes®] &% o] & 707
o] A {r1d 8] BAHUG.

£3] B-elemene, B-selinene, a-murrolene 52| sesquiterpenes®| F-#|7} o] we} IA F7 st 4
S HAY.

2. A% B4 BHS FE =3 Bxas} 20 A WA oA £2

(2) ABHon HoFs PED

discriminant analysis)

b

oft
L=
[d
i)
X
o
41
o}

FE
x
&
mv)
N

¥ PLS-DA (Partial least square-

A el Red e ATHOR Wl PANA A Ad g o8] FAR BN A3

3 Aate = 490 Zokr).

A 152448 (PLS component 1) 29.17%9] A4 =S Yeiglem A 254 (PLS component 2)%& 14.93%
LERgo] 2 WE o) 44,1592 AR, 374 o B 29 R ¢ DI 0-2u Al A E 1 AR 7)E
o] "k QX Ao Fujrt JegE o] Fat Hul GAId DI 3-4eAlAE 1 FAE VE 29 WEe
Y At

ZHk B gAo] MZo] RolA] QlE Agow Hol 2wl HriE R Zukd wislsl ZttE AL o4 5 Q).
37HA] Aol & e Ao, #F3ER Y Ful A dEe] zelr ¥ Zith.

PLS component 13} PLS component 29| %z} 9] Hkgfo] Fo3F J3FS wjxl&= AR (VIP value > 1.0)E& o}
g % 2 2 X 39 Z+7 Y.

PLS component 19 &Feo] W&k (7] F3 @A) T8 &S v|X= HEEL nonan-1-ol, a-copaene,

il o2 i

L
L



[0077]

[0078]

[0079]

[0080]
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ethyl acetate, decanal, 4-methyldecane, nonanal, ethylbenzene & ©]$1t}.

PLS component 19] &< W3 ($7] 3 @A) =83 J&FE "= JEELS a-murrolene, &-cadinene,
valencene, eremophilene, B-elemene, B-selinene, a-selinene, aromadendrene, alloaromadendrene, 1-
methylpyrrole & ©]$lt}.

PLS component 29 %°] W3 (Decay index 1, 3)oll 23 &S vX+= AEES butyl acetate, trans-
caryophyllene, y —elemene, 1,2,3-trimethylbenzene, dl-1imonene, aromadendrene, B-selinene,
alloaromadendrene, B-elemene, eremophilene & ©]$1t}.

PLS component 2¢] &¢] W3k (Decay index 0, 2, 4)o F83F 3S nx= AEEL 2 3-dihydrofuran, 2-
ethylhexan-1-ol, oxolane, octane, 3,4-dihydropyran, benzene oxolan-2-one, 2-(2-

ot

ethoxyethoxy)ethanol &

=z 2
Volatile compounds VIP value
Positive direction
Nonan—1-ol 1.90
a —Copaene 1.60
Ethyl acetate 1.46
5-Methyl-5-propylnonane 1.38
5-Ethyl-2-methyloctane 1.32
(3-hydroxy-2,4,4-trimethylpentyl) 1.30
2-Methylpropanoate
6-Methylhept-5-en—2-one 1.27
Decanal 1.19
4-Methyldecane 1.17
Nonanal 1.08
Pentadecane 1.01
Negative direction
Tridecane 1.99
a-Murrolene 1.86
§ —Cadinene 1.82
Nonylcyclohexane 1.81
Valencene 1.80
Eremophilene 1.80
B -elemene 1.79
Hexadecane 1.77
B-Selinene 1.74
1-Methylpyrrole 1.73
a-Selinene 1.68
Alloaromadendrene 1.64
Aromadendrene 1.62
Benzene 1.35
Tetradecane 1.29
trans—Caryophyllene 1.26
Naphthalene 1.26
Decylcyclohexane 1.26
B -Elemene 1.26
Undec—1-ene 1.18
2-Methyl furan 1.17
dl-Limonene 1.14
2-Butoxyethanol 1.13
Benzaldehyde 1.09
Dodecane 1.08
Undecane 1.03
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[0081]

[0082]

[0083]

[0084]
[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]
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#£ 3
Volatile compounds |VIP value
Positive direction
Butyl acetate 1.82
trans—Caryophyllene 1.79
—-Elemene 1.78
1,2,3-Trimethylbenzene 1.54
1,1,2,2-Tetrachloroethene 1.28
dl-Limonene 1.18
Aromadendrene 1.06
Undec—1-ene 1.04
B-Selinene 1.04
Alloaromadendrene 1.03
Negative direction
2,3-Dihydrofuran 2.47
2-Ethylhexan—-1-ol 2.45
Oxolane 2.32
Octane 2.28
3,4-Dihydro—2H-pyran 2.26
Benzene 2.13
Oxolan—-2-one 1.92
2-(2-ethoxyethoxy)Ethanol 1.92
Dodecane 1.74
Nonane 1.70
Octanal 1.49
Ethylbenzene 1.47
Benzaldehyde 1.46
2-Butoxyethanol 1.45
Heptane 1.35
Nonanal 1.32
Ethanol 1.28

<AAld 3> F3(0range) 227} 2 #F718FE(V00)e T4 R AZF £4

Folid BEZE 2 AdloN(Botrytis cinerea; BC), FAVE< S| (Fusarium lactis; FL), FAFE s L2
2] # e ¥ (Fusarium proliferatum; FP) 3% &% 73 vxzegzte] o oA MPrEGS & 594 e},

% szgste 2% 8, 79 @A 2 I w718 E B4

K

SN
re
ol
%)

g

SlFHoR H& HEI FI Fryte] 43 Fu Iy RS o3 2ot

F3 gz g gt = 3F9 alcohols, 69 aldehydes, 13%9] benzenes, 4%9] esters, 659 furans, 30%&
9] hydrocarbones, 1%2] ketone, 2%2] nitrogen-containing compound, 13%2] terpenes®] F3 % o] & 767
o Fukd fr|d o] BAEA

2. 9= T4 E4L 5% 73 JZgs £ #E 9A A B

GC/NSE o] &3t A ¢ Az B4S B doixd 3 spxgyte] By 3AAd {7479 Wsl s &lst
7] 9ate] SIMCA-P software (SIMCA-P version 11.0, Umetrics, Umea, Sweden)< o]-&3dto] FA =
Wek RS A Ed)

T = =2

ox

(2) dFgHoz FutS HEFI 3 FJxgsle] #%5 H, Fu dA ¥ PLS-DA (Partial least square-
discriminant analysis)

Fujjst gyl EEgt 7S SFHe
3 Ayl = 63 2t}

A1
e

e

A%

™
o

HAEshe] 2w Fo] 4

£
>,
Y
ne
flo
iih)
i)
=
tlo
o
ofo
ol
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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]
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Al 157448 (PLS component 1)< 31.59%2] A =& Yelglon, A 2548 (PLS component 2)+= 20.18%%
Uehje] & W%se 51.77%5 AWEdr. 371K & EF DI 0-19AldlME 1 FAE 7|5 4o Wk X8|
Ao FHuzl dagro] Sk Byl G@AQ DI 2-4GAAE 1 AR 75 29 WEew JYPHSY. Ff

7 AGREE WAA BFom o Bas AFe nth,

ZE o) DP?#H AE (DI 0, Dell B3] 9k 53 ©ARl (DI 2, 3, 4)9] AEe] By e FFo= Mol
FRb BHoke Fu) kel WSl Zivs AE o4 Atk 7HA wo] A wEke fARgen, dF R B
o SAE] Aol o ZiHt.

PLS component 13} PLS component 29 %3} -9 wlgko)] 23k 93-S nx= AHE (VIP value > 1.0)5L o}

Y & 49 % 59 47 HERA ST

PLS component 1] ko] W&k (DI 0, 19AD] F83 JIS vx= HEELS 2,3,6,-trimethylbenzene,
benzaldehyde, dodecane, styrene, 4-methyldecane, 1,2-xylene, oxolane, ethyl acetate, butyl acetate,
ethylbenzene % ©]At}.

PLS component 19| &2 W&k (DI 2, 3, 49HADol =23 FgS v X= HEELS valencene, B-elemene, a-

=

murrolene, B-selinene, a-selinene, eremophilene, alloaromadendrene, aromadendrene %5 ©]%it}.

PLS component 29 ke ko] Fe3d  PIS vHE AHEES  dl-limonene, (IR,3R)-1,3-

=

dimethylcyclopentane, methylcyclohexane, toluene, naphthalene, 1-methylpyrrol, ethylbenzene 5 ©]it}.

PLS component 29| 29| W& (Decay index 0, 2, 4)o] F3 Jg

< = AE¥E5L octanal, hept-l-ene,
6-methylhept-5-en-2-one, decanal, nonanal, 3,4-dihydro-2H-pyran % ©]%it}.

#% 4
Volatile compounds |VIP value
Positive direction
2,3,5-Trimethylbenzene 1.77
Benzaldehyde 1.76
Dodecane 1.73
Undecane 1.72
Pentadecane 1.65
Styrene 1.60
4-Methyldecane 1.60
1,2-Xylene 1.60
6-Ethyl-2-methyloctane 1.59
5-Ethyl-2-methyloctane 1.59
1,2-Xylene 1.57
Oxolane 1.53
Ethyl acetate 1.53
Butyl acetate 1.50
Ethylbenzene 1.48
a —Copaene 1.44
1,2,3-Trimethylbenzene 1.41
1,2,4-Trimethylbenzene 1.38
Toluene 1.37
2-(2-ethoxyethoxy)Ethanol 1.35
Nonane 1.34
Hexanal 1.34
1,3,5-Trimethylbenzene 1.30
Tridecane 1.28
Naphthalene 1.26
Octadecane 1.24
Heptadecane 1.23
3,4-Dihydro-2H-pyran 1.23
Nonanal 1.21
1

Oxolan—-2-one .21
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[0100]
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(3-hydroxy-2,4,4-trimethylpentyl) 1.17
2-Methylpropanoate
Decanal 1.06
Negative direction
Valencene 1.05
B -Elemene 1.00

Volatile compounds

|VIP value

Positive direction

dl-Limonene

.03

(IR, 3R)-1,3-Dimethylcyclopentane

.66

3-Methylhexane .65
Methylcyclohexane .65
Heptane .64

2-Methylpent ane

.01

1,2-Dimethylcyclopentane .49
1,2,4-Trimethylbenzene 43

Octane 42
(IR.35)-1,3-Dimethylcyclopentane 41
Nonylcyclohexane .31

Toluene .29

Naphthalene

.28

1,2,3-Trimethylbenzene

28

Nonane

.27

Butyl acetate

.26

1-Methylpyrrole

.22

e L e e e e el e T el L e L S L S 1 S e e e e e [ [ e e I [l [ S (= [ SR [\

Ethylbenzene .20
a-Murrolene .17
1,1,2,2-Tetrachloroethene 15
5-Ethyl-2-methyloctane 12
Ethylcyclopentane 12
1,3-Xylene .12
a—-Selinene .06
B-Selinene .06

Al loaromadendrene 05
Aromadendrene .05
Eremophilene .04

B -Elemene .03
Valencene .02

Negative direction

Octanal 1.96
Hept—1-ene 1.94
6-Methylhept-5-en—-2-one 1.91
Decanal 1.77

Nonanal 1.16
3,4-Dihydro-2H-pyran 1.16
Oxolan—-2-one 1.55
(3E)-3,7-Dimethylocta-1,3,6-triene 1.40
Hexanal 1.19

a —Copaene 1.17
Heptanal 1.15
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k1
:
[\

Reds = & # Jo g4 M1 PCAX) = BC

1iComp. 1jA{Comp. 2| . FL

Colored accondng 1o Obs 1D Primary) * FR
1
&
8
[
2
E 0
<
4
4
&
-1

(TR - - LI I S S A 4 ¥ 2 4 8 34 B T & B W oW o2 o2 W
L]
AIN(L] = 0U2¥TOLE RIXi2] = 0o 20MEm Eilipes: ¥ozalling T3 10-883

BRCAF. 11 2SN SR It T)

EH3

Decay index DI3 Dl4

BC
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PLS component | (29,17 %)
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Decav index
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PLS component 1 (31.59 %)
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