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g Al Al

FrHY
ATE 1

(E)-82=-3-°ld  olMHO|E((E)-hex-3-enyl acetate), 1-W¥-4-Z23-2-AuA(1-Methyl-4-propan-2-
vlbenzene), 2-(2-olHA|EA])EF&(2-(2-Ethoxyethoxy)ethanol), ™ wWlZo|o]E (Methyl benzoate), 1-Hl
g-4-3 2 3 -]-ol-2-Awl A (1-Methyl-4-prop-1-en-2-ylbenzene), oFA|EZd|5}o]=(Acetaldehyde), 2-WEX 2
#-1-2(2-Methylpropan-1-0l), X Z3-1-&(Propan-1-o0l), 3-&4l-1-2(3-Hexen-1-o0l), 2-WEZZI-2-o
(2-Methylprop—2-enal), #¥-3-(Pentan-3-one), 1-WE-4-Z2A-2-UAlo|FR2INA}-1, 3-t]d(1-Methyl-4-
propan-2-ylcyclohexa-1,3-diene), 1-v e —4-Z 2 F-2-U Ao ZF 2 NAL-1,4-t] Sl (1-methy ] -4-propan—-2-
yleyclohexa—1,4-diene), 2-HWEFH(2-Pentylfuran), (E)-F2=-2-od((E)-Hex-2-enal), HE IElicolo]E
(Methyl heptanoate), °l® 7} o|E(Ethyl decanoate), o€ 2-#F|'dolMEo]E(Ethyl 2-phenylacetate),
tolg ZlEdo]E(Diethyl carbonate), ZE =¥ 2E}:-o]o]E(Propyl octanoate), 1-=8-3-2(1-Octen-3-0l),
3-2Eh=(3-0ctanone), €W €2 (Phenylmethanol),  2-ol€&Ak-1-&(2-Ethylhexan-1-01), oMA|EH =
(Acetophenone), ©ol¥ (E)-2-WEF-E-2-d=o|o]E(Ethyl (E)-2-methylbut-2-enoate) % 3-wEX-E}F(3-
Methylbutanal) 2 o] Fo]Z ol Mdel®l o= 3l o]iFe] I {7|8FES Faddos X338t A

Bl A8 WA A 2R

AT 2

r oo

A1gel AolA, 7] Ak Bl REZadE ol =X dloN(Botryosphaeria dothidea), WU e]3 23t
(Penicillium expansum) 2 <el2ua]ol dvl2Uel(Alternaria alternata)® ©]Fol% oA AEE o
st o] o] el o3 HulHE RS AR 3 A Fu X WAl v 24 E

A7% 3

Aol 2o, (E)-g2-3-old olHEH ] E((E)-hex-3-enyl acetate), 1-Hl¥-4-ZZF-2-AuA(1-Methyl-
4-propan—2-ylbenzene), 1-#€-4-Z & 3X-1-2ll-2-A A (1-Methyl-4-prop-1-en-2-ylbenzene), 2-WE I & F-1-
$-(2-Methylpropan-1-ol), X=2Z%-1-2(Propan-1-0l), 3-AA-1-&(3-Hexen-1-0l), 2-HEX2X-2-o|d(2-
Methylprop-2-enal), #ek-3-9 (Pent an-3-one) , 1-we-4-Z 2 F-2-U Ao FZANAL-1,3-t]) Al (1-Methyl-4-
propan-2-ylcyclohexa-1,3-diene) 2 1-HE-4-Z 2 F-2-AAlo] F 2 3 AL-1,4-t] Al (1-methyl-4-propan-2-
vlcyclohexa-1,4-diene) & o] Fojxl oAl MBH o= gl o] o] I F7|gdFES Fadiom x3
st REZ| e aHglo} X0k Botryosphaeria dothidea)ol 23t A3} F-3) X8 HA] vlA ZAHE.

AT 4

A1gke] glojA | (B)-32-2-od((E)-Hex-2-enal), "8 3 E}:=cjo]E(Methyl heptanoate), o€ H7}i=olo]
E(Ethyl decanoate), olg 2-#ldolAlHo]E(Ethyl 2-phenylacetate), Tlold F}HUlo]E(Diethyl
carbonate), EZ3F ZE}-oo]E(Propyl octanoate), 1-=#1-3-2(1-Octen-3-0l) % 3-=E}+=(3-Octanone)
2 o]Rozl oA HAEE o= &} oo WA {UISIFES fFadEoR xFeE dydEe AauA

(Penicillium expansum)ol 2|3+ At} R3] 7] HA| wpA ZAE.

T3 5

1S

A 13} 2014, FHIduE-E(Phenylmethanol),  2-o|l@&4k-1-&(2-Ethylhexan-1-0l) %  olAEH
(Acetophenone) &2 o] Fojxl oAl Ml ol s o]de] 3 R7SFES FadTosE XFse
H2uzlo} dul2Yel(4lternaria alternata)ol 23k A3} Fo 7HX]E WdA] nlA ZAE.
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AT 7

Al AMZ2RE (E)-32-3-old olAE|o] E((E)-hex-3-enyl acetate), 1-WE-4-Z23F-2-LulAl(1-Methyl-
4-propan—2-ylbenzene), 2-(2-9E Ao & A])ol -2 (2-(2-Ethoxyethoxy)ethanol), ™® W=l o]E (Methyl
benzoate), - g -4-Z 2 Z-1-¢1-2-A A (1-Methyl-4-prop-1-en—2-ylbenzene) , oA EdHslo| =
(Acetaldehyde), 2-wl€Z23-1-2(2-Methylpropan-1-0l), ZZ3-1-2(Propan-1-ol), 3-&4l-1-(3-Hexen-
1-0l), 2-WE¥ZRZ-2-o] I (2-Methylprop—2-enal), #HNE-3-¢(Pentan-3-one), 1-WE-4-ZZF-2-AA}o]E2
& A-1,3-t]ll (1-Methyl-4-propan-2-ylcyclohexa-1,3-diene), 1-WE-4-ZZF-2-AA}lo]SZEAL-1,4-t]l (1~
methyl-4-propan-2-ylcyclohexa-1,4-diene), 2-HEFH(2-Pentylfuran), (E)-3=-2-o<((E)-Hex—2-enal),
Hg e co o] E(Methyl heptanoate), ©l® Hl7Fwolo]E(Ethyl decanoate), ol® 2-#dolAlH o] E(Ethyl
2-phenylacetate), TIlE JlRUlo]E(Diethyl carbonate), X2 KB} o]E(Propyl octanoate), 1-SEl-
3-&(1-0cten-3-0l), 3-E}=(3-Octanone), ¥|'dwlet-E(Phenylmethanol), 2-°&&4k-1-E&(2-Ethylhexan-1-
ol), oFME#H=(Acetophenone), o€ (E)-2-WEFE-2-o]=oflo]E(Ethyl (E)-2-methylbut—2-enoate) % 3-v
YHE(3-Methylbutanal )2 o] |3l oA Meld o= s} o] 34 F7stES dEse dAE
E3ehE Abe gl 2R .

3T% 8

A7) doiM, Alx ABEZRHE (E)-F2-3-od olAlE|o]E((E)-hex-3-enyl acetate), 1-WE&-4-Z 23—
2-A WAl (1-Methyl-4-propan—-2-ylbenzene) , 1-We-4-Z 2 Z-1-<-2-LA A (1-Methy1-4-prop-1-en-2-
ylbenzene), 2-WEX2#-1-(2-Methylpropan-1-o0l), XZZ%-1-2(Propan-1-o0l), 3-3N4-1-2(3-Hexen-1-
ol), 2-Wl¥ Xz Z-9-oF(2-Methylprop-2-enal), HNE-3-(Pentan-3-one), 1-v|E-4-ZZF-2-UA}o|ZFZ
Ab-1,3-t gl (1-Methyl-4-propan-2-ylcyclohexa-1,3-diene) % 1-WHE-4-ZZH-2-LAlo]Z 2 AA}-1 4-t]d(1-
methyl-4-propan—2-ylcyclohexa-1,4-diene) &2 o] Fo|Z oA ABlE o sh} o]ike] WA {7]33E
AEA, REZ Aol X Hok Botryosphaeria dothidea)el €3+ Aty Rojeta ddsts A Fal=
At Fesf 7hA] ey

Fd
ool
p

ATE 9

A78koll QoiA, Al MEZZRE (E)-F2-2-9d((E)-Hex—2-enal), ™Y &FElxolo]E(Methyl heptanoate),
g d7lolo]E(Ethyl decanocate), °olE 2-3dolr|Ee]E(Ethyl 2-phenylacetate), Tl¥® JFtHYoOJE
(Diethyl carbonate), X223 JE:oo]E(Propyl octanoate), 1-%#-3-2(1-Octen-3-0l) % 3-FE}=(3-
Octanone) &= o]Folzl oA MElg o= st ol i f7siE AEAl, dAvdgs d2~a4
(Penicillium expansum)ol] 2|38+ Al3} Hsjglar ddsts GAIE E88t= Alet Fu 7H#] W,

AT 10

7ol Ao, Abp AEZZEE I e & (Phenylmethanol ), 2-o1&&2k-1-&(2-Ethylhexan-1-01) 3 ©o}A]
E¥+=(Acetophenone) &2 o] Fo] 3 ol A AElE ofln i} o]ie] I #YIEetE HEA, dHlEuo}
S| 2 el (Alternaria alternata)oll €3 Al¥} Rolgta fosts GAE 2dste A Fof A .
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A7 WA A108 F o= & o dolA, A7) AlFE FAM(Fuji)el RS EFoR a= Aly Ru X w
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[0003]

[0004]

[0005]

[0006]

[0007]

ATk, BEAIRE, A 717 ot A ] EAEE T HYY EAol WE £ dom, 538 A2 A 717 F<t
o= Azto] kA AV HMAHE op|E & ATk, HYol F& HAH R 4 W FHgE] o 3 4%
HH, ol FF Hdo FH4E AFske Ta% AR AAAI|E g old, £ F A 7|3 et A4
g 7] ZzrAdS FAEE A w9l o] 7 T8 olf 5 hutelth. o AT AF, AldE 35070
ol el A HES XS v AoE wEed, 53] dAHET b B AR gk, At
o3 WwEEE W SFES £ W As A7lel wet Js wa, Fd KA 713 e wEA Wshec.
53], 54 43& % odzHEE 5 A7 wigl e ezt 8 F & g RES A% 7 B3t
o Aoz 3 Aot ¥HE Fde AFE I f7] F=(volatile organic compounds; VOCs)oll ® s}
5 Holmdl, BT IHE WAANA /HAE EomaEn. AR Al AW¥E T2 WY FFold 3
Aet=d, ol AEA vlolewls el Fadt S gt JtHElo|E o] E-TbrEd] aA4E AAste],
TFolE AEAEY By ofvgt AERe~ d HAYI e AE UYRE FAT F k. T1E, 3Fol=
VOCs el 12k 9 23} tiAtAlE Aabgth. golo] & W& = VOCse] Wahs #Ado] WA Fdo] F-784
9l ks v = Jar, AMEe] A= e JFS v 5 o

AtE A 712 Eere] A o9 Hoksi, 90F o]/t &EFolrt AgE Abe] Hsfe] fodtia
Aok, BE AFoME FFol-AE Aol A A stEE W ois] Basivh. ARk, A7) ATE
ol E FFol-HE B FFol-VHET Al VOCsE Hlauetsls W, Aol 7+ B A g 54 79 7ol
w2} Wkshe V0Cs A&l tieh A= m&3 Ao,

wodgel BAe Ak ) el fd A SFES TS Ah P 4A% 9A v 248 2 o
g o 8F At ol A e AFsHE el Aok

A7) BA4S gAEY] Yste], B dye (B)-dx-3-od olMElo] E((E)-hex-3-enyl acetate), 1-W€-4-3
Z3-2-A WA (1-Methyl-4-propan—-2-ylbenzene), 2-(2-ol| EA]o EA]) ol E+-&(2-(2-Ethoxyethoxy)ethanol), ™&

W Zol| o] E(Methyl benzoate), 1-wl€-4-3E&3-1-Ql-2-LUWlAlI(1-Methyl-4-prop-1-en-2-ylbenzene), o}A+E
Hslo] = (Acetaldehyde), 2-W8®XZ3-1-2-(2-Methylpropan-1-ol), XZ%-1-2(Propan-1-ol), 3-Al-1-&
(3-Hexen-1-0l1), 2-w€>X & Z-2-of|d(2-Methylprop—2-enal), #HE-3-Y(Pentan-3-one), 1-W8-4-Z &2 F-2-<
Ato]lZFZANAL-1,3-t] Al (1-Methyl-4-propan-2-ylcyclohexa-1,3-diene), 1-WE-4-ZZH-2-UA}o]ZFZFNA}-1 4-
o] 2l (1-methyl-4-propan—-2-ylcyclohexa-1,4-diene), 2-NEFZ(2-Pentylfuran), (E)-32-2-o<((E)-Hex-2-
enal), ™WE FElrdo]E(Methyl heptanoate), 1-WEA]-3-|&dllAl(1-Methoxy-3-methylbenzene), o€ 7}
o o] E(Ethyl decanoate), o2& 2-dHdo}Ae|o]E(Ethyl 2-phenylacetate), T]ol¥® J}HUlo]E(Diethyl
carbonate), T2 2 E}w-o]o]E(Propyl octanoate), 1-=El-3-8(1-Octen-3-o0l), 3-=E}+=(3-Octanone), 3|
I €L (Pheny Imethanol), 2-o|€&Ak-1-&(2-Ethylhexan-1-0l), ©}AE | *=(Acetophenone), o€ (E)-2-w&
F-E-2-o o o] E(Ethyl (E)-2-methylbut—2-enocate) 2 3-wl&X-Ebd(3-Methylbutanal)® ©]Fo]Z oA A
glE o Sl ol e IR FUFEES FRARCE = AN B XS WA nbH 2AHES AT

st

e

, e Alyl AZERE (F)-32-3-o)d ofAElo] E((E)-hex-3-enyl acetate), 1-WlE-4-ZZ3-
WAl (1-Methyl-4-propan-2-ylbenzene), 2-(2-¢llFA]oll 5 A]) ol &2 (2-(2-Ethoxyethoxy)ethanol), g =
E(Methyl benzoate), 1-W¥-4-Z=ZX-1-¢1-2-UMA(1-Methyl-4-prop-1-en-2-ylbenzene), o}AE L d|s}t
(Acetaldehyde), 2-WEZEH-1-2(2-Methylpropan-1-ol), ZE&-1-2(Propan-1-0l), 3-3Al-1-2(3-

)

2
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Hexen-1-0l), 2-WEX & I-2-o]F(2-Methylprop-2-enal), N E-3-Y(Pentan-3-one), 1-WE-4-ZFF-2-UA}
o] ZF 2 & A}-1,3-t] 4l (1-Methyl-4-propan-2-ylcyclohexa-1,3-diene), 1-WE-4-ZZ3-2-AAlo|SFZ A1 4-T]
dl(1-methyl-4-propan-2-ylcyclohexa-1,4-diene), 2-HEFZ(2-Pentylfuran), (E)-F2=-2-d((E)-Hex-2~-
enal), "€ FEl-oo]E(Methyl heptanoate), 1-wWHAl-3-wl&wlA(1-Methoxy-3-methylbenzene), <& ©|7}
o] E(Ethyl decanoate), ©l¥ 2-HdolAE|o]E(Ethyl 2-phenylacetate), Tlold JlRUe]E(Diethyl
carbonate), Z 23 ZE}w-oo]E(Propyl octanoate), 1-F8l-3-2(1-Octen-3-0l), 3-=E}=(3-Octanone), 3|
v EH-2-(Phenylmethanol ), 2-o €3 -1-2(2-Ethylhexan-1-01), ©}A|E¥|=(Acetophenone), € (E)-2-v€
R E-2-o o o] E(Ethyl (E)-2-methylbut-2-enoate) Z 3-wl&R-Eld(3-Methylbutanal )& o] Foxl ol A
g o= skt o] LA frlstEES AdEste dAlE Edske AN e A S AlE s

ugo] a7
o 2 Abe sl eege] i 3R S ES EFete At B A8 WA w2 S #e sloR
A, FolE BALRRE g 37kR 9] Ryl HEZ| e av|elol ZA ol Botryosphaeria dothidea), ¥z
AA~PA (Penicillium expansum), E|Evta]lo} QH|2UEN(Alternaria alternata)E Aol AF A ZE35}ho]
51T, At 4% 0+ Baeaq QE7] A3 4% = 10% vwroR Rsjsh ), 10-356 5
Y, 35% o]/ F-uek AEje] whAle BH
11:_1/\1 ;‘q_rﬂx-l o7 &7} @/\JQ AHLJ 7‘35‘
I Fa A WA upAE sk, W |
YA Fafel ofgk BAZA &4 2 g F5FAAEY] o A2 AAA

al

A

[\]

Mool

>~
s

2 oot & & o do

T—
12 B9 HE AHgelA 3 AdEol| st =A% ¥4 (principal-components analysis; PCA) A4 &

L 2v B9 Ago] mE Wl JAEFE CFAN Aol Aol Baf B9 f¥ls vebdot. DI 00 F3) A 0; DI
10 F3 A4 1; DI 2: §3) A4 2; DI 3: H3 X4 3; PE: #AYAE g AxBAd (Penicillium expansum; PE)
H¥E;, BD: REgexdglo} ZXdHoN Botryosphaeria dothidea; BD) & A LHEHIZYElo} dHEY
(Alternaria alternate; AA) 3%,

©3e ¥ e 49 3 mawol,

wgs A7) et FAE ] WS

B odme (B)-dAx-3-od  opAlE|o] E((E)-hex-3-enyl acetate), 1-W¥-4-Z23-2-AulAl(1-Methyl-4-
propan-2-ylbenzene), 2-(2-0| B Ao A ) o §F-2-(2-(2-Ethoxyethoxy)ethanol ) , He  dlZFo o] E (Methyl
benzoate), 1-HEg-4-Z 2 3Z-1-¢-2-J ¥l A (1-Methyl-4-prop-1-en-2-ylbenzene) , ol E &y slo] =
(Acetaldehyde), 2-#HE3X23-1-2(2-Methylpropan-1-ol), X 2Z3-1-(Propan-1-ol), 3-341-1-2-(3-Hexen-
1-0l), 2-wl¥X =2 X-2-oF(2-Methylprop-2-enal), #NE-3-(Pentan-3-one), 1-WE-4-ZZF-2-AA}o]Z 2
N Al-1,3-t] Al (1-Methyl-4-propan-2-ylcyclohexa-1,3-diene), 1-WE-4-Z2H-2-UA}o]FZ3:NA}-1 4-1]<l(1-
methyl-4-propan-2-ylcyclohexa-1,4-diene), 2-HMEFeH(2-Pentylfuran), (E)-&2=-2-ol'd((E)-Hex-2-enal),
el glElo o] E(Methyl heptanoate), 1-w%5Al-3-w 24l (1-Methoxy-3-methylbenzene), ol& ©|7}xo]o]E
(Ethyl decanoate), °ll® 2-#ldolMEo]E(Ethyl 2-phenylacetate), TlolE 7R Ule]E(Diethyl carbonate),
23 ZEoo]E(Propyl octanoate), 1-L®I-3-&(1-Octen-3-ol), 3-FE}=(3-Octanone), et
(Phenylmethanol), 2-ol&&4k-1-&(2-Ethylhexan-1-01), o}F¥EH¥=(Acetophenone), ©lE (E)-2-HEHIE-
2-ol ;=ello] E(Ethyl (E)-2-methylbut-2-enoate) %! 3-w|® 5B} (3-Methylbutanal)® o]Folxl ol Hdee
o] st o] del AT FUIsttEs FEadE R ¥esks A I G WA vhr] 2AHES Al

vt s A=, A7) Al Bl HEFQ AFEel X o}k (Botryosphaeria dothidea), #UAa]e N 34
(Penicillium expansum) % <el2ua]o} e 2 el (Alternaria alternata)® o] Fo oA AElE o]
shu o]l 3o o3 ol 4 o, old A EHE= A2 oYt

vl A A=, (E)-AN2~-3-old o}AElo] E((E)-hex-3-enyl acetate), 1-Wl8€-4-ZZ2F-2-LdHAl(1-Methyl-4-
propan—-2-ylbenzene), 1-WE-4-Z 2 Z-1-¢1-2-A A (1-Methyl-4-prop-1-en-2-ylbenzene), 2-WEZZH-1-2

_6_



[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

SS=50ol 10-1858903

(2-Methylpropan-1-ol), ZZ%-1-Z(Propan-1-ol), 3-NAl-1-&(3-Hexen-1-0l), 2-WEZZIX-2-of (2~
Methylprop-2-enal), #EH-3-9 (Pentan—-3-one) , 1-Hg-4-Z 2 #-2-UA}o] F 231, 3-T] Al (1-Methyl-4-
propan-2-ylcyclohexa-1,3-diene) e 1-Hg-4-Z 2 3-2-Y Ato] F 2 A AL-1,4-1) 2l (1-methyl-4-propan—2-
vlcyclohexa—1,4-diene) & o] FojR oA MelE o s} o]ito] 3wk {73 ES FadRor I3
St HEZQaHElol =X ok Botryosphaeria dothidea)oll 2|8k Alz} Fu ZHA]E WA viA ZAES AF
Elg=

A A=, (B)-32-2-o2((E)-Hex-2-enal), ¥ FEh=co]E(Methyl heptanoate), 1-w|&5A]-3-v|eHl
A (1-Methoxy-3-methylbenzene), o8 H7}=olo]E(Ethyl decanoate), Ol¥ 2-FHdolA|Eeo]E(Ethyl 2-
phenylacetate), TJold ZhHudlo]E(Diethyl carbonate), XZ3 ZE}:-ofo]E(Propyl octanoate), 1-El-
3-&(1-0cten-3-0l) % 3-%E}=(3-0Octanone) 2.2 o] Fo|Zl oAl Aeld o s} o] A F7]3%

S fFaAdReR xgete AYAa R AaBH(Penicillium expansum)oll 28k ALz} Fuf 7128 WHAY ”}74 =

A S =, ¥ 'd W] €+-2 (Phenylmethanol ), 2-o| &l A A-1-2-(2-Ethylhexan-1-01) = O EH| =
(Acetophenone) 2.2 o] Fojxl oAl Al ol s o]de] 3 F7sFES Fadites Xgse &
H2ug]ol de|2yel(Alternaria alternata)ol &3 Al Ho 7218 WA} npA 2AHES AT,

shgrE el A, 47 ke BARGDY F Qo o @4HE Ae ot

w3k, B oubgo Aty MZERE (FE)-F2-3-od olAEHl o] E((E)-hex-3-enyl acetate), 1-WE-4-X 23—
2-A il Al (1-Methyl-4-propan—-2-ylbenzene), 2-(2-o & A|of| & A]) ol €2 (2-(2-Ethoxyethoxy)ethanol), & w %
olo]E(Methyl benzoate), 1-WE&-4-ZZ3Z-1-el-2-AwlAl(1-Methyl-4-prop-1-en-2-ylbenzene), ©o}AE s}

o] =(Acetaldehyde), 2-vWl@X=2%#-1-8(2-Methylpropan-1-o0l), XZ3-1-&(Propan-1-ol), 3-FA4-1-&(3-
Hexen-1-o0l), 2-wl&X 2 -2-ofF(2-Methylprop-2-enal), INE-3-¢(Pentan-3-one), 1-WE-4-ZZ3-2-AIA}
o] F 2 NA-1,3-t] 4l (1-Methyl-4-propan-2-ylcyclohexa-1,3-diene), 1-#|€-4-3X 2 F-2-UA}o|FZINA}-1 4-T]
¢l (1-methyl-4-propan-2-ylcyclohexa-1,4-diene), 2-HEFH(2-Pentylfuran), (E)-&2-2-o<Z((E)-Hex-2-
enal), "€ FEl=oo]E(Methyl heptanoate), 1-WHAl-3-w&®A(1-Methoxy-3-methylbenzene), <& ©7}
o] E(Ethyl decanoate), ©l¥ 2-HdolAlE|o]E(Ethyl 2-phenylacetate), Tlold JlREUe]E(Diethyl
carbonate), X2 ZE}:-ofo]E(Propyl octanoate), 1-Z&#1-3-&(1-Octen-3-0l), 3-%E}=(3-Octanone), ¥
v g2 (Phenylmethanol ), 2-o €3 2-1-2(2-Ethylhexan-1-01), ©}A|E¥|=(Acetophenone), € (E)-2-w€
FE-2-o =0 o] E(Ethy]l (E)-2-methylbut-2-enoate) % 3-wlEF-EF(3-Methylbutanal )& o] Fo]x Foll A A
gy oj= iy ool 3y fUISRES AEcke 9AE XEee AN Fo A WHE AlE s

v S A=, A AE25EH (E)-F2=-3-old oM EH o] E((E)-hex-3-enyl acetate), 1-Wl€@-4-ZZ3-2-¢
WAl (1-Methyl-4-propan—-2-ylbenzene), 1-Wg-4-X 2 3x-1-<-2-A WA (1-Methyl-4-prop-1-en-2-ylbenzene),
2-w e L2 3-1-2(2-Methylpropan-1-0l), Z&Z%-1-2(Propan-1-o0l), 3-34-1-2(3-Hexen-1-0l), 2-WEZ &
Z-2-oF(2-Methylprop—2-enal), N&-3-¢(Pentan-3-one), 1-WEB-4-ZZ2H-2-UA}o]SFZNA-1,3-1]<l(1-
Methyl-4-propan—-2-ylcyclohexa-1,3-diene) X 1-HEg-4-Z 2 F-2-AAlo] F 2 3 A}-1,4-T] Al (1-methyl-4-
propan-2-ylcyclohexa—1,4-diene) &2 o] Fojx ol Melwl oji s} olatel 3ukA F7|33E HEA, B
Eg| o ad|g o} X Ylo}(Botryosphaeria dothidea)ol 2|3+ Atz Rujgla sk 4= ),

vt A A=, AF} AMEZR2EEH (B)-322-2-9d((E)-Hex—2-enal), W2 e} o o] E(Methyl heptanoate), 1
W 5 A]-3-w & @l Al (1-Methoxy-3-methylbenzene), o€ dWl7}=cl o] E(Ethyl decanoate), ollg 2-d|dolAE|o]|E
(Ethyl 2-phenylacetate), tjold Z}HUo|E(Diethyl carbonate), ~2ZZ <=E}wo]o]E(Propyl octanoate),
1-28-3-&(1-0cten-3-01) 2 3-SE=(3-Octanone) &2 o] Fo]zl oA Med o] 3} olate] 3wk #
718kt e AEA, AYdEs A= (Penicillium expansum)ol| 23 Az} Fojjglz shakst 4= I},

A sk Al = AL MZ22E #)d v -8 (Phenylmethanol), 2-o&&A-1-8(2-Ethylhexan-1-0l) 2 oA E T
+=(Acetophenone) &2 o] Fo 3l oAl Meld o sl ool I fUsE AEAl, gEHEYEr dH
2vel(Alternaria alternata)®l 93+ At} Bojgtn Bdd 4 g},

v S A=, 371 AFE FARFuiiD Y 5 oy, oldd g x = AL ofYt.

A, B3] HARFuji)e &4 PlAE 9ok Fo S-S YeEldVE sted, D) ETAAYE E9XE 5
Bot rot(=white rot)o]g} s HEZ Q¥ o} =X o} (Botryosphaeria dothidea)l| &]a] 2z A&+

[0 flo

WL o



[0022]

[0023]
[0024]
[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

S50l 10-1858903

2 4eA gk 2) A9 wigte] whAR EejAE S < 3
% Alternalia rot ©]gtal g}, 3) vpold] RS vepivhar OP@ Ring roto]ebal st 4) €A
2= 7S bitter roto]#al k.

719 AgelEe B owge] e Azte] Andel FEAoR 485t RS AT A% Aotk

AL FuiiE 20169 B@0E AR SFAA AuMEa, ¢ wF, 27 % 4% guel /%S
of Aol gl Atzhg Wdsidth EW AES Askel, 27te] An EUE FHFE Aoy, 706 g

R ois
2. ¥

37MA FFo] WA, HE QAo Z=XUol Botryosphaeria dothidea; BD), YA AAzA
(Penicillium expansum; PE), ZH|2Ue|o} Ge|2Uet(Alternaria alternata; AADES HF-39 FAIZHEE E
Stttk 3] BMehde 9 AR FYYAL, @A d2ER 2 ofyk(potato dextrose agar; PDA) vl x|l #j
&Fahgltt.
3. 3=

wgol] AbgE iR 3A 33ES Sigma-Aldrich (St. Louis, MO, USA)ZEF-E F3l+dl, olHE
H3] =(acetaldehyde) = &4 o}lA|Eo] E(hexyl acetate):= Fluka (Milwaukee, WI, USA)ZY-E F43}ic}.

22 JT Baker (Philipsburg, NJ, USA)ZH-E FFEUaL, olMELA, F22XE D wlAlL Junsei (Chuo-
ku, Tokyo, Japan)Z%E U3},

4. 9Y I 2F L Mg

Aol gl 2 A1 B 5L YA A
o 6.0 AR MAERs o B 242 A6l g Al AEHUL. oF, AmEe
(CF), #AYAdgs d2=34 A& AHPE), HEZ 2wl ZXdor 4F AHH(BD) 2 deH =4y o}
UoHE AN 4] 1EeR Wt RE I§S 09 Al AEE oolfith. MEW Albs e
24 C 2 A Fx 90% =Ho 7 F-3FHujkrio) A wiFstTt.

= e r}E

O)
O
=
=
X
ali
1o
—u
mlo
b
32
v
T
o
Bid
ofd
)
ok
ro,
!
tilo
b
L]
_OL
rir
_
L

5. B3] A4 (Decay index)

Atakel R drwo] wet F 4dAe] F-9f A 4(decay index; DI 0-3)& AH&&HSITE. DI 0 = « HF A -9
flis A Addel Ab, DI 1 = ARk R 10% IR Pei(eRh §-e), DI 2 = ARek R O10-35% o (SRE
F3), DI 3 = Abg} F9 35% o)A (A3 Faf),

6. 3&A SFE B4

SPME & o] &3t &3k AJg9 A F7|AHEES 6890N GC system¥ 5975 MSD(agilent technologies,
Santa Clara, CA, USA)S o] &-3dlo] EAS

Atk A fU)EE S BAE7] Y8t §FAIZ SPME fiberE 250TColA] 583F #2131 GC/NSOl 324
F7IAEE AT, FFee 58 T QAELE o] 83te] 80CE A8k cryo-focus systemd =8}
Aok, AHL HP-OMS UL capillary column(30m length X 0.25mm I.D., O. 15um film thickness, J&W

=
Scientific, Folsom, CA, USA)& ©]&3} L, GC LEL 40TCoA 6E7 FX3 & 4C/ming £EE 220C7}+
A &™ 5 10C/mine] £52 250C7HA &9 287 41390, ol 7IAZ heliume 0.8mL/mine] £E=2
SHFRon, FU7]= splitless REE HASSC}. Mass scan ranges 35-350 a.m.u.$2™ Scan rates

4.45 scans/sec, Transfer line &%+ 280C©o|al Mass spectra ionization energy+s 70eVith.

Askel AeEe 9dte] WEEFEZ 2,3-dimethyl pyrazine (100 mg/L in methanol) & 3ul AF&3}o] peak
area % %< (peak area/total peak areax<100) AT, A& 7o) AFEZAQ Ao|E ol E713 %S vl
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[0039]

[0040]

[0041]

[0042]

S50l 10-1858903

2 ¥d3t7] 938Fe] fold change (relative peak area/3™ compound’} A& TAHE A|59 relative peak
area) s =3l ARE ©E&3AE. 27k VOOt e EAEYES w9 relative peak area S 12 A3}
I 2 oS @AY relative peak area #S SR FAHEAC.

<A 1> B3 Aol BE PAF AT ARIAL ALy SgE us

AQgon WAE g olgstel WEt AE BN FAR A A, s 4% R AY PAA F
2 gahs 2ol $UTEA AUdLE Gdauy, neelesselol BA el @ de2yelol dH2 S o
AT, oldl ¥ WAL A7) 3% 2FE ATl WFse] RofEE Bekel V0OsE AL

i

9 GC-MS dlolH AEC] tjgt =A% 4 (principal-components analysis; PCA)S A-&3}o, 7+
o8 HEFHE A BES F A ot EE AT & 12 2789 F47, PC1 2 PC2E
B, A BAFEE 50.08%S VERACH(ZEZ: 28.59% 2 21.49%). DI 0 (MY HE H)> EF PCle
A Aol X sk BlE, dElEvgol dElEv(Ad) e Ful A 7F S71ES P2l W3k glo] PC1e] %
g Ao R olFagitt. HAUAY R AAWA(PE) AES PC1o] A Akl 9 PC2o] 54 AHdo=m Aoz

olFsti=dl Hlal, BEZ e AH ol =AHOHBD) MEL FIAFTE SbEeE POl B PC2 B A Ao

£

2 olFeqltt. dvkHo® Al MES B A7 SUMESE PC1e] A W R o|Fsidiont, PC2e A
T Wl wet AlEo] EH A

E 1% ¥ 2= $2 W4 Z3F(variables importance plot; VIP)(VIP > 0.60)2] =x]ol oJ&f &eld Fa 3
g QRS Uedth ol &, 42719 3 sighEo] DI 0o] f1xg, PC1ol &4 AR ZdelA ERlE =)
Hls), 1870¢] 34 shakEo] DI 30| X3, PC1e] 44 A Adollx gl drt. PC1Y] &4 23 #Hd
oA e VOCs oA, dzHZE T2 33E aFozZH HEFIA & Atztel #dEe Q. 2-dEyR

g REnoo]E(2-Methylbutyl  butancate) ®  2-HWERd -G R E}y-o o] E(2-methylbutyl  2-
methylbutanoate) = 7Fg =& VIP X5 Yelyx, Y 2-veFel o] o] E(pentyl 2-methylbutanoate), 3
gl A:ALo| E(pentyl hexanoate) % Tt} 27719 dlA~HEZ HE oAttt thE IFolAE PAld (hexanal)©]
7V Ee VIP $AE YEla,  EF<l(toluene), 1,3-AL@N(1,3-xylene), 3,3-UIHEHZH(3,3-
dimethylundecane), H-%-1-&(butan-1-ol), 2-We 2| W5 ElE(2-methylidenebutanal), 6-HEHWE-5-<1-2-¢
(6-methylhept-5-en-2-one), 1,2-#AL#(1,2-xylene), a-FWM(a-farnesene) %L 2-wEFPe-2-2(2-
methylbutan-2-o1)°] & ©o|AtH(E 1). wkd, VIP XA oxv2e TS PC1e &4 Adrt 44
2Hd A wEA YERsLE, VIP %= #lAll(benzene)©] 714 =3kar, w2 L H| 8] =(benzaldehyde) 7} HE ©]%
Th HEGH PCLO] A AHolA ERlE 54 sstEe thedt vk ol" 2-F-Eeclo] E(ethyl 2-butenoate)
2 o’ X Zulw-oo]E(ethyl propancate)E EFsIe= Y o 2HE,; ZEH(styrene); O ELH SOl =
(acetaldehyde) ¥ W7l (decanal) s  Xgsle=  2E dys|=; oA EE(ethanol), HLWEZ
(phenylmethanol), 3-"lEH-E-1-2(3-methylbutan-1-01) % 1-FEl-3-&(1-octen-3-0l)= X35l P4 &=
<; 2k (hexane); ¥ 3-=Eli=(3-octanone) (¥ 2).

ol, f

— NE )



[0043]

* 1
Mo Volatile compounds VIP
Espera
€37 2. Methylbutyl butanocase 160
ad] LMot plbonyl 2. methyibutanoaie 160
44 Pearyl 2-methylbutnooate 1.5%
eid Pentyl hexanonte 159
=48 Buatyl hexanoate 158
33 J-Methyimstyl hexanoate 157
el7 2-Mettylbwty] ncetate 1.56
ell Penedd acerate 135
w33 Hexyl acetate 155
w33 Buryl 2.merthyibaranosie 155
39 Hexyl hexanoate 1.35
=18 Propy] batanoate 153
28 Buryl butanoots 1.53
e20 Buty] propapoate 152
]2 Butyl noetate 1.51
a3 FPenryl propancate 131
w2 F-Methylowiy] cciamoate 151
e57 2-Mhyibutyl beptancate 148
13 Propan-2-¥] bntanoaie 147
4l Hexyl 2-methylpropancate 1.47
5] Hewyl 2-asethylbutanoste 147
elf 2 Metbylpropy] botasoate 145
ell L.Methylpropy] 2.methyvibitanoate 135
edf 2-Methylpropyl hexanoate 132
27 J-Metbyitstyl prepasoats .18
e3g Fropy]l hexanoate 116
&7 2Melsylpropy] scetate 112
i3 Mlethyl cctanoate m
el Mlethy] hexanoats 1.04
56 Hexyl 2-methytbus-T-enoate (K]
ef Meihyl burancate [
Alcohols
acd Butan-1 -1 129
ach 2-Methylbotan-1-ol 087
Aldelrydes
ah¥§ Hexnnal 1.47
abid 2-Methylidenetminnal L1
Eerones
"} &-Methylhept-3-en-2-ons 1.08
Beazens:
b2 Tokuens 141
b 1, 3-Xylene 139
bd L2 XKylens Ll
Hydrocarbons
b7 3. 3-Dimethyinndecane 137
Terpeoes
4] a-Farpewee L8
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X* 2
No. Volatile compornds VIP
Esters
eld Ethyl 2-butencate 0.80
el Ethyl propanoate 075
el Ethyl Acetate 0.71
e Ethyl 2-methylpropanoate 0.65
e47 Ethyl benzoate 0.62
eld 3-Methylbutyl acetate 0.60
e39 Methyl benzoate 0.60
Aleohols
acl Ethanol 0.69
acl5 Phenylmethanol 0.69
ach 3-Methylbutan-1-ol 0.65
acll 1-Octen-3 -0l 0.60
Aldehydes
ac’ Benzaldehyde 0.87
acl Acetaldehyde 0.73
aclO Decanal 0.63
Ketones
k4 3-Octanone 0.60
Benzenes
bl Benzene 1.18
b3 Styrene 0.77
Hydrocarbons
hl Hexane 0.62
[0044]
[0045] <AAld 2> HF Hddol wE FilE Aol A F3E v
[0046] &= 2e 3% BHdd-HIE A A o F9E B Al wet et BE e AdEol =X vof
2 Q% Pl Pelt FRo] B RFE Fuel A2 A3 nolw, AUdelg JrwHos HEE 1)
Bole A A% 0 FEA pgels F4su, du=velel dH=ur 4FH o 9 oA g2 wg
ot
0047) 3% the WAFoR AFD Avhs w4 SR T ol 9 2 Axow te 4 e
th 3 3 UlAl X 6ollAe Az #FR ATE AblA AEA AAEE IR sEES skl ® 3
2> HEZ Q2
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¥ 3
Decay index
oMo class Possible Compound z Area % = (2 area/ZH area)* 100
DIo DI Di2 Di3
Ester (E)-hex-3-enyl acetate BD - 0.23 0.45 n
] Benzene 1-Methyl-4-propan-2-ylbenzene BD = 035 0.74 037
Alcohol 2-(2-Ethoxyethoxy)ethanol BD - 044 010 -
Ester Methyl benzoate BD 2 015 - :
5 Benzene 1-Methyl-4-prop-1-en-2-ylbenzene BD - = 0.36 0.10
Aldehyde Acetaldehyde BD = 2 0.01 0.18
Alcohol 2-Methylpropan-1-ol BD = = + 477
Alcohol Propan-1-ol BD - - - 0.23
Alcohol 3-Hexen-1-ol BD - = z 0.08
Aldehyde 2-Methylprop-2-enal BD = = = 0.05
3 Ketone Pentan-3-ane BD = z 1 010
Ferna 1—Metnyl—4—propaiw—2—}.r!cycmnexa—],j—d-ene 8D ) ) ) 0.08
(o-Terpinene )
Teripsie 1—methyl—4—pro.paf—2—¥lcyc!c3§wexa—1.4—d'ene 8D ) y ) 0.01
{a-Terpinene)
[0048] Furan 2-Pentylfuran BD - - - 0.15
x4
Decay index
| class Possible Compound E Area % = (M E area/HH| area)*100
DIO Di1 Di2 Di3
Aldehyde (E)-Hex-2-enal PE - 0.06 0.03 -
1 Ester Methyl heptanoate PE - 0.13 0.05 =
Benzene 1-Methoxy-3-methylbenzene PE = 0.49 0.29 0.7
Ester Methyl benzoate PE - 0.05 0.02 0.06
Ester Ethyl decanoate PE - - 0.06 =
Ester Ethyl 2-phenylacetate PE = = 0.16 0.06
5 Ester Diethyl carbonate PE - - 0.04 0.3
Ester Propyl octanoate PE 5 = 0.01 it
Aldehyde Acetaldehyde PE - - 0.01 0.10
Furan 2-Pentylfuran PE = = 0.05 =
3 Alcohol 1-Octen-3-ol PE - - - 241
[0049] Ketone 3-Octanone PE = = 5 0.59
x5
Decay index
| class Possible Compound 7 Area % = (M area/HHl area)*100
DI DIl Di2 DI3
Alcohol Phenylmethanol AA - 0.10 0.21 0.45
Alcohol 2-(2-Ethoxyethoxy)ethanol AA - 040 - -
Aleohol 2-Ethylhexan-1-ol AA E i 0.08 0.83
[0050] Ketone Acetophenone AA E % 5 0.06
[0051] g, 7] 3%e dFelA wEeR AEE HFES ¥ 63 Ll
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#6
Decay index
S£4#=9 class Possible Compound #  Area % = (d& area/TH area)*100
Di0o DIl DI2 DI3
BD 0.06 0.23 0.09
1 Ester Ethyl (E)-2-methylbut-2-enoate PE 0.18 0.83 0.18
AA - 0.23 0.03
BD - - 0.06
2 Aldehyde 3-Methylbutanal PE - - 0.04
AA - - 0.02
=9
EHI
i . o niT D L
DIO |DI1 DI2 DI 3
{ DI 2 BD '
o | i mpioas ™ "-""!."?.'L.-':’o-.-m.;.x.x ll
| A DIl AA® i |
3 M1 PE DIZ AA
DI PE ®ni3 PE

sazaas

L | INURR e, ;|
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w2
Decay index DIl DI2
=93

@ Alternaria alternata
. Botryosphaeria dothidea
o Penicillium expansum

Alcohols
Normal VOCs m—- Aldehydes
DI 0 DI1 DI2 DI3 Benzenes
i N ] Esters
Dax:eatmaeenyes |+ Terpenes

IM 2: 10-35% decayed
M 3: over 35% decayed

_14_
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