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o2 3. AV HAEAZIE WHE SR 8 A, 8 % A v §F T FYe AyHer 3
9 e Axgo=aay oFod 4 9

Boutme wil 3o HERZY FEF A (feruloyl putrescine)o] E£FH FABAZS I3l AL EHoOR
St AdAdel S Fdo AxLHS AlFsi

2 ol Agdo] FxlE B AxWHAA, A7) Ad TFH L EFHLE A= vk g

2o mel Ay Wyow Ax"E Aol TXE FAdE AT}

Boutme wil 3o HERZY FEY A (feruloyl putrescine)o] E£FH FABAZS FHY3 = AL EHOR
St AU AFAS TN = HHE AT,

2 ol wdo] AGAFE TXATIE WA, A7) AY TF L EFHL A vk g

olsl, ¥ W& Ao o] dAs] AEstt. @, 317 AAlde B EEE oAEe Y B, 2 dwye
yj&o] 7] AAlde] gy AL ol

A

1. UPLC-Q-TOF MSel €3 25 H3 5 FP &<l

=5 #3 F FP(feruloyl putrescine)® UPLC-Q-TOF MSol ¢l&f ez}, 52AZ Iy FE5 0.01 g2
70% 873 e (aqueous methanol)ell & 3stgt & AAET st 5 A& Acquity UPLC BEH C18 column(2.1
mm><100 mm, 1.7 um; Waters)e] Z&r¥ UPLC-Q-TOF MS(ultra-performance liquid chromatography-quadrupole-
time of flight mass spectrometry)® ZA13I3Ith. o542 0.1% LEE st e 2A)H 0.1 2&F
S EdRetal s olAEYClEF(B)o]al, #E2 0.35 nL/E, AH2E=E 40T, ddoA gt v
FP= Q-TOF MS-positive electrospray ionization(ESI) mode® 433} th. Q-TOF MS d©le]&+= 100~1,000 m/z
9] scan range, 0.2 s2| scan time, 3 kV2] capillary voltage, 30 V2| sampling cone voltage, 800 L/he] &
418} (desolvation) F3, 350C<] ©&v3}l(desolvation) &%, 120C 9] source &% F7oA A3 T).
71712 49 gAREEY A" 549 AEAHES FHI7] fsled lock mass® leucine-
enkephal in([M+H]=556.2771)& AF&3}da 20 w/H2] #4502 102 F7|vtch F483ch. MS/MS spectrai=
collision energy ramp 10~30 eV ZZ3tolA AUTh. FPi= UNIFI version 1.8.2.169(Waters)ol <Z2d
ChemSpider databases®} METLIN database(metlin.scripps.edu), Z2]a FP EFEdo WEE AlZF 2 NS/MS
spectra®t Hlasto] gls3int.

2. FP(feruloyl putrescine) &4 2 AA

HEA (ferulic acid) 5.25 g¥ N-Boc-1,4-HE]elt}o] o}l (N-Boc-1,4-butanediamine) 4.8 g &
El(anhydrous dichloromethane) 1 Lol 3¢ 9 d&FZo|A wdlalgth, wdl £33 N N'-tA|ZF2dA712 1]

B
&
il
Fu
il
)

olH] = (N,N'-Dicyclohexylcarbodiimide, 8.91 g in 1 L dichloromethane)S 2%3&}sle] E3tslgiony, &dlo] &
W3 A2 A 287 wkste] HESSAT). Hkg $ t-5-8 Jluldo] E(t-butyl carbamate)”]E H.33}7] 93

20% TFA(trifluoroacetic acid) 150 mL(in dichloromethane)< 7}3F % Ab2oA 40%7F uwsiion, 1 ¥

%72 Abgsle] fwlE 94H3E AASGY. &) AA F I wSES Z=FS 25 gl FEAZ H
Amberlite XAB-2 resin® @ 2% QIZZA(2x50 cm)o2 B3, MZ FAFS 5 pLgory, 250 mLe
E, 20% oEHE, 100% oehE SAE ZEFo stk FaE 20% dEs FEES 5 F 100% dEHeER

a5k, FP= YMC-Triart C18 semi-prep column(10 X 250 mm, S-5 gm, pore size: 12 nm)7} =gl HPLC
£ AH&ste] AAlskgltr. ol e E(solvent A)¥ ofAlEHo]E™ (solvent B)or, Ze& g & j
= 0%, 0% B; 5%, 0% B; 30%, 30% B; 32%, 100% B; 37%, 100% B; 39%, 0% Bitl. ¥2l¥ FP= PDA HE
el <laf 320 mol A AEFHAL. AF AAE FPE vF F FADXEYOM, PLC-Q-TOF Mol o8] 2%
23 55 Adeisid.
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3. FPE X33l IHAZ I8 F9 AZAY A

2

o A AP hbeur &~ 10.5%, 1 (Shellac) 1.5%, ZFE U=
| tH] FPE =49 (0, 0.25, 0.5%)E 5o

el =2 5 dloj=gfelolE Abgstel g wwle] =¥
of Ao A F APWst @ FiloqRg st

32 op

olr

4. FPe| &% 84 W7}

ggo]l FA =Ao ALgH AU oldelF (Penicillium italicum) 2 #VA2e VX EFE(Penicillium
gkl A Helekgon], ztzte] Fgolel tig EAEANL 1107 spore/nl® Fe
Sith. FPel o] A FA4S 9] 7RI A] (potato dextrose agar, PDA)ol 2t s Fu|d FP &
N(0.0625~1.0%) 200 xS PDA wixol] FuF =X F wjxo] FFAATY. 2 F FFo] AL 5 s X
Zhedl JE F 25ToNA 157 <t iFARTE. FF3Fo] &4 F3Fo] #AE Aebd 27 (em) & 5435t #

7Fek et

digitatum)2 F-olg 2

A 1. A=S-E 9] FFP FF S

7+=25F #39 = FP(feruloyl putrescine): UPLC-Q-TOF MSell ¢js] EAzow, = FE552 Fo =72
25dt, sebe, =g, A= FPe sheko]l g WAY gle WA, dReE EF9 dIjoA= FP
7F vl =A JERES ER1EATHE 1).

AAd 2. FP 3¢ IYA A3 2F9 AZA

FP(feruloyl putrescine)®] ¥ oJF-o w2 IYA A 229 AddS vlust 23, FP7t &-F3A g2
YA A A 152FEH FAE7] Al&Ete] 557 B9t AA 2 F 45%7F FHH AT v, FP 0.25%7F $h

i 4 Bt Bl &2 25%% . FP 0.5%7F &9 =" A
9 3F7F 9 WEyt gldle 5FEAPAM e Ful&e 2092 FP7F #dg ZEA TEHAS Al AFA
23 &

A 3. ZE FAHFFold g FPY| 3% o] &4

FP(feruloyl putrescine)®] @rFo] A4S FHsr] 3l

digitatum)®t FE5H0|(P. italicum)S F]3}o] FPe w=

FE7Y SV S FEFFo| Ao dAES dlskglen, 53
<) N

o] ¥EEJT. A EFol M= FPo| &

o
Lo
N

2
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Blue mold
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Control 0.06% 0.13% 0.25%  0.50% 1.00%
FP concentration
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