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Abstract

This study was conducted to develop the corrugated fiberboard box which is suitable to pre-cooling and low temperature
distribution of chinese cabbage Consider from a cooling performance viewpoint, the folding type box with 54% vent hole
ratio was most efficient for fast cooling and even temperature distribution in the packaging box. At the end of storage
periods, the compressive strength of the folding type box was less than the bliss type box. However, the compressive strength
of the folding type box after storage was higher than required safety compressive strength for long term storage. So the
folding type box was considered to have mo problems for practical use. The shelf-life of the chinese cabbage packaged with
the developed box was 6~7 days which was 2~3 days longer than usual packaging.
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Table 1. Specification of the developed corrugated fiberboard
boxes

Ttems Slotted type Folder type Bliss type
Box Size{mm) 540X360x200 540360185 540X360% 185
Vent hole ratio(%) 3 45~55 45~55
NO. of vent hole(ea) 3 3 3
Linerboard composition  SC240XB120XK180XK180XKAIS0  SC175/8250% 3/SC175
Flute type DW-AB flute DW-AB flute DW-AB flute

(a) Slotted type (b) Folder type (c) Bliss type

Fig. 1. Schematic diagram of corrugated fiberboard boxes
used in this study.

A7HAS 93 RIS AAYFREE AW 2
A%t 2ol AR eH, B AT AT FBARA
7} AL AEEVANE JAYEAEE SRR Loln
7] $lste] KS AlOR2e] F3Y IR FALZBE
ARG et FALELEE ZAHAS. FAYIAE
o 28 A8l TVA AAE AWEE 45%, 95% ZA
A 24N RSO Fg 29 Be AFYFAY
OYM-10L, B, #E AHgstel ZAsIon 2 APT
mit} 30709 e 2l st BE FAYIYE
g Faqch

P=

. X )
(1-a(1-861-o)(1-d(l-e1-1

P = F0XGAL9] o] EAIYEAE (k)

X 1 Hslche] IR FAT B sHE(ke)

a: A7 gk A3He(10¢37F 0.35)

b ALY Adgzel 3 AJHEE 95%Y

o] 0.25)
¢ FWAGR A XA A (0.1)

d: by o g Ast&(3/3 A2 A 0.15)
e: 5o g AsHE (0.1)
foateg 2 AN A3 {&0.1)
SP=P X 115 2
sp : FAFEF E(kgr)

Table 2. Safety compressive strength of the corrugated
fiberboard box for chinese cabbage
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Fig 2. Experimental setup for measuring compressive strength.

Cutting force
-

Distance

Fig. 3. A typical force-deformation curve obtained from
cutting test of Chinese cabbage.
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Fig. 4. Change in compression strength of box according to
various packaging boxes.
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Fig. 5. Change in compression strength of box according to
wrapping.
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Table 3. Cooling rate of cabbage according to type of
packaging box

Temperature( ) Cooling time ~ Cooling velocity ~ Cooling rate

Wems il Ful | () (Cho) (1f)
Folder type box 165 46 26 46 1.85
Slotted type box 174 74 27 31 0.66
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Fig. 6. Temperature change of packaged cabbage at three
different layers in various packaging box.
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Fig. 7. Changes in cutting force of cabbage stalk in case of
the ordinary temperature storage,
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Fig. 8. Changes in cutting force of cabbage stalk in case of
precooling in experimental packaging box.
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Fig. 9. Changes in cufting force of cabbage stalk in case of
precoaling existing packaging box.
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