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Development of storage box to keep the freshness of apples using
1-methylcycopropene (1-MCP) with aroma precursors.

Yoshii, Hidefumi
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In the exporting apples to Southeast Asia, the temperature change at landing

causes ethylene formation, which accelerates the ripening of the apples. In response to this
temperature step change from 4C at transport ship to 20C at the land, we aimed to develop a
packaging box that would inhibit ethylene formation by the release of 1-methylcyclopropene (1-MCP),
which is an ethylene receptor binding inhibitor, from the 1-MCP included a -CD powder-coated paper
in the polystyrene box. 1-MCP was released from 1-MCP included a -CD powder at the step change of
moisture concentration in the polystyrene box due to the step temperature change. In this study,
apples (Orin) storages were investigated in polystyrene box containing 1-MCP-encapsulated o -CD
powder-coated paper at 4C for 15 days and 20C for 15 days, and evaluated the apples. The hardness
and acidity of the apples improved depending on the amount of 1-MCP-encapsulated a -CD powder on the
paper.



1-MCP

MCP
CDh

MCP

MCP

1-MCP
1-MCP

1-MCP

(1) 1-MCP

69 99%

)
1-MCP

oa-CD
a-CD

€

F30 40

1-MCP

oa-CD

oa-CD

oa-CD

1-MCP
1-MCP
(DSC)
1-MCP
-MCP
20
a-CD
50 mL 15 mL
a-CD (1P)
90%
1-MCP
3
2cmx 6cm 8
4
IP
20

Hermawan

Vortex—Genie 2

2cm

oa-CD
1_
1-MCP «o-
1-

1-MCP

05 L

1-MCP
1-MCP



15 15 20-22 15 1-MCP

a-CD 0. mL
GC-2014
Hermawan 2 20 15
Hermawan
Q) 1-MCP o-CD 50mg 100mg
IP 0 50 100mg
1 1-MCP oa-CD
20 5 450ppm 4 15
20 15 2

71-90 nL/gFW/h
136, 50 mglIP 18 100mg IP 0
nL/gFW/h
41 N, 50mgIP 48 N, 100mgIP 52 N
33N,50mg IP 44N, 100mgIP 43N 1-

500

| 4°C 20°C

oH1
A H50 o
300 F  OH100 °

Ethyleneconc. (ppm)

0 10 20
Storage day (days)
Fig. 1. Effect of 1-MCP-encapsulated CD powder-coated paper using 50 and 100 mg IP on ethylene
formation in the polystyrene box. ®: Control, A: 50 mg IP, (1. 100 mg IP
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Fig. 2. Effect of 1-MCP-encapsulated CD powder-coated paper using 50 and 100 mg IP on the physical
properties of apples (Orin) in the polystyrene box (orange bars) and the cardboard box (blue bars).
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Fig.3 Effect of 1-MCP-encapsulated CD powder-coated paper using 50 and 100 mg IP on ethylene

formation in the polystyrene box. e@: Control, A: 50 mg IP, [1: 100 mg IP
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Fig. 4. Effect of 1-MCP-encapsulated CD powder-coated paper using 0-30 mg IP on the physical
properties of apples (Orin) in the polystyrene box and cardboard box.
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