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Abstract

In order to develop a sprayable ethylene antagonist, unlike 1-methylcyclopropene (MCP), we synthesized
2-decylcyclopropene-1-carboxylic acid ethyl ester (DCPE) as a derivative of cyclopropene and tested its effect on
the flesh softening of ‘Fuyu’ persimmon fruits. The fruits on trees were sprayed with 4-10* M DCPE solution
before harvest. After harvest, the persimmon fruits were stored at a low temperature for 1.5 months. The ripening
progress of the fruits was then evaluated during storage at ambient temperature (20 C). Flesh softening, a measure
of ethylene response, was considerably delayed up to 7 days after DCPE treatment. However control fruits was
rapidly softened after 3-day storage. The treatment effect of DCPE at 410" M was also compared to that of 1-MCP
at 1 ppm. DCPE was storable at refrigerated conditions for at least one month without any loss. The results show
that DCPE could be a potential sprayable agent for the prevention of flesh softening of persimmon fruit.
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der AAR1HI(10), oA Z5o] Astel= oE e
A-go] AFAow AEEo] e e dHA 3
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I-MCPGEAE 54)= HA| A2(-195C)0 sZ2E et
B2/ 7h2eol sA g Adejol A= HlwA Hg ek Tk 2
0Col|A ds}gt Fejoll M= 3] By st A7t =3
S do7H(22), HSHL 10CEA] A2oA 7= &)
st} webd 1-MCP= cyclodextrin®} 22 & &z}
(capsule)l] 7HH #A+E A 2lste] 117 (encapsulaton)A] 71
el (&Y EthylBloc =% SmartFresh, 17)ol A%k A&7
ol HE} ARgo] 71t} T3k, Bol AQ] mx] ol
RO i AXE Ee A A7t AR ol H YA
71A FEH = A= ojof stre Hre] dWhE A 4
Aldo] @FH T 2 ATl 1-MCPY ol g vl
Helslo] bYA=z 7|3t HEo] 7hgstal Aol
Aoz ZAst] B AT} 7Fs3gt A2 FH| g
gl ZAEAAAE NEetaAl stRem, olF ¢k
cyclopropene®]] <5t 3HHE-9] SPEA] 2-decyleyclopropene-
1-carboxylic acid ethyl ester(DCPE)2 343+ & o] 3}3&
o] Tt B9 72 F H5o] At w|X|= FEFe FA
33

R
2-Decylcyclopropene-1-carboxylic acid ethyl ester(DCPE)
o gd % HA|

213 o) o]-&3 DCPEX Liao 5(18)] Wi o 2 Al s}
S THFig. 1). T flaskel]l 0.2 mmol®] rhodium acetate dimer
©} 50 mmol®] 1-dodecynes F- ¥, 50 mmol®| ethyl
diazoacetate® 10 mLe] dichloromethane®} Z315}<]
syringe pumpE ©|-&-3t°] 1.5 mL/he] F& o2 FY3sAth
Y FTE & BHeES A EE5E] rhodium acetate &
AASFH L™ 30T A rotary evaporatorsE ©] -3}
dichloromethane$ %A1 7] 3L ‘¢& DCPEE 3]4-3191t}.
3]4=3} DCPE<= flash chromatography(19)E ©]-&-3lo] -2
A543 21 flash chromatography®] #2] 271& th-g-3}
23kth: column W7 = 25 mm; ZX1A| = 30 g silica 60(high
purity, 35~75 ym); 8vl = 5% ethyl acetate/hexane; &

3|A] A22d Al6Z (2015)

% = 5 cm/min; sample volume = 2 mL; fraction volume

0 mL. Flash chromatography® &2+ 2} fraction
MSE o] &3lo] BA5lglon o] uj LCMSe| 4 =
& thS&3 #Z9kth HPLC = Waters 2695(USA); column
-Bridge(2.1 mmx5 cm, 3.5 11, Waters, Milford, MA, USA);
] = 0.1% formic acid/acetonitrile(75/25 - 15/85, vjv); 5
0.1 mL/min, sample volume = 1 plL; MS = Waters
3100(USA); ionization mode = ESI+. DCPEE 73t
fraction> 30°Col| A rotary evaporatorS ©]-&3&to] Suj=
TENZI e, HFAH o= 353 DCPEE GC-MSE °| &
& AFEA S Bl 4 skt o] W GC-MS9
B4 248 o3 29tk GC = Agilent 7890A(Santa
Clara, CA, USA); column = DB-1(0.32 mmx30 m 0.5 um
FT, J&W Scientific, Santa Clara, CA, USA); column 2%
= 50C 2 min — 20C/min — 240°C; carrier gas = He; He
linear velocity = 30cmysec; injector &%= = 280 C; split ratio
= 1/20; sample volume = 1 pl(0.1% in dichloromethane);
MS = Agilent 5975C(USA); ionization mode = EI 70 eV.
% Ag DCPE= A3 o] &8 uf 74| -70TCel] B33
o} gH, DCPES] <Fg/d2 gRlalr] flstod, A% DCPE
£ A, 47T, 20T, 70Tl 27} 3hEzt Hadk & GC=
A ste] 92 WA o] WigtE ZAFSIIT o] wf GC w4
27L& 33 23tk GC = Shimadu GC-2010; column
= AT-5(0.32 mmx30 m 0.25 ym FT, Alltech); column &%
= 40C 0.5 min, 20 C/min, 240°C 3 min; carrier gas = Ny;
N; linear velocity= 34 cm/sec; injector &% = 2507C; split
ratio = 1/10; sample volume = 11(0.1% in dichloromethane),
detector = FID 2807C.
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&2 242 (Diospyros kaki, ‘Fuyu’)-S DCPE 2
1-MCP9| A g]o|| o]gstsith. AW 2/dA| ¢} 3| 5]
DCPE &2 1149 2o & o] -/ &3t 3440
kg)oll ol A 5 A3 A 2lskith. DCPEY] A2 s&
£ 4x10* MEZ sliem, Ad 4971 0.1%2] ATl
(30% siloxane, Dongu Inc., Seoul, Korea) 2.2 3} T} 2]
& RS 179 F s 3, 2724, 7
2] 5o] 2] 40 kg)oll thate] #aPZQ1 A2 (9)
ol w}2} SmartFresh(Rohm and Haas Korea)S ©|-8-3}4 1
ppme| 1-MCPE A 2|3ttt A 2lgh 22 20 kg A%
& Behaw AR Hot 4597 ALAFOOF ¥ o
20Ce] Ao 1307 PR A=, G2 2 FEe)
ZAAA W3S Z}z; A A1A|(CR-300, Minolta, Osaka, Japan),
=7 (Atago, Tokyo, Japan), rheometer(Compac-1001II, Sun
Scientific Co., Ltd., Tokyo, Japan)& ©]-&-3}o] =733} t}.
BE A= ool HA S o] &5ttt
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Fig. 1. Synthesis of 2-decylcyclopropene-1-carboxylic acid ethyl
ester.
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Fig. 2. Mass spectrum of synthesized DCPE.

Inserted figure shows the predicted mjz of molecular and fragment ions, and arrow
indicates the peak of molecular ion.
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Fig. 3. Color change of ‘Fuyu’ persimmon fruits at room temperature.
The fruits were stored for 1.5 months at low temperature prior to analysis. Treatments: Control (4), DCPE (M), 1-MCP (A). Vertical bars show SE (n=9).
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Fig. 4. Change in soluble solid content of ‘Fuyu’ persimmon fruits
at room temperature,

The fruits were stored for 1.5 months at low temperature prior to analysis. Treatments:
Control (4p), DCPE (H), 1-MCP (A). Vertical bars show SE (n=9).
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Fig. 5. Change in soluble solid content of ‘Fuyu’ persimmon fruits
at room temperature,

The fruits were stored for 1.5 months at low temperature prior to analysis. Treatments:
Control (4p), DCPE (H), 1-MCP (A). Vertical bars show SE (n=0).

cyclopropene 79| 3¥ A& carboxyl ethyl 7] 2 x| $+5}
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