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Manufacture of Water-Resistant Corrugated Fiberboard Boxes for
Agricultural Products in the Cold Chain System (IV)

—Measurement and analysis of storage condition, distribution route,
and packaging method for selected agricultural products—
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ABSTRACT

This study was carried out to measure and analyze the storage condition, distribution
route, and packaging method of four selected agricultural products(small tomato, cabbage,
peach, and carrot) in the cold chain system.

It was shown that dew-forming phenomenon by fruits and vegetables deteriorates the
agricultural product quality and physical properties of corrugated fiberboard box during
the cold chain system. The compressive strength deterioration in corrugated fiberboard
boxes was much greater for single wall(SW) corrugated fiberboard containers than for
double wall(DW) in low temperature-high humidity condition. To reduce the deterioration
of box and dew-forming phenomenon, water-repellency treatment should be over Re.
However, water-resistant treatment of corrugated fiberboard containers would be effec—
tive under high relative humidity conditions more than 75% RH.

It was suggested that functional corrugated fiberboard box packaging would be an opti
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Table 1. Packaging status of current distributed small tomato

Product Material Wt(kg) L?;f)t h V&ﬁ;h H(illiil t BS/CS* Re\;))\;?f:r:cy
4 330 220 130 8/ 250 R4
Small tomato DW-1 5 330 220 155 8 / 250 Rs
10 412 275 190 8/ 350 Rs
* BS : Burst strength, CS : Compressive strength
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Table 2. Cold chain distribution environment of small tomato

Process Temperature(C)

Moisture content

Remark

Pre-cooling and

- water directly contacts to the
surface of corrugated fiberboard

Storage period -

storage 4~7 box 7 ~ 10 days
- keeping 50% RH during storage
Packaging & 20 ~ 95 Dew-forming
distribution high moisture content of phenomenon happens
C 90~95% RH Good taste period :
ustomer 4 ~ 7

3-4days after sending out

Table 3. Modification of corrugated fiberboard box types for small tomato packaging

Item Packaging standard
Dimension 440(L)x330(W)=x180(H)mm
Material Double wall - Class 1, Water repellency : R6 or more
Box type
Traditional 0201 type Modified 0201 type
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Compressive strength(kgf)
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Compressive strength changes of boxes depending on box types for small
tomato packaging.
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Table 4. Corrugated fiberboard box packaging and product temperature during the pre-cooling

' Controlled Atmosphere control 'Pre—. Temperature variation on position
Materials Temp. (C) Time | Min. temp cooling time
. (min.) Top Middle Bottom
(sec) ()
6 120 20 4.7 95 119
ﬁbce‘fg;‘agrf‘f%‘i 3 240 32 20 41 7.3 10.0
7 14 300 £0.4 20 - - 72

Note) Condition :
temp.)

Harvest — Preservation(lday, RT) — Pre-cooling — Distribution(cold chain system) — Customer{(cold
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Table 5. Changes of moisture content during the preservation of summer cabbage

Before Changes of moisture content after Average RH during
Item preservation preservation(%4) storage
(%) 30min 17hrs 15hrs 21hrs 24hrs (%)
Moisture 92 81 9 9 % 9 )
content
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Table 6. Preservation condition of peach
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. Relative Humidity Available
Type Temp.(C) (%) 0z + COs preservation period
Low temp. 00 ~ -03 90 - 95 -—= 4 weeks
Controlled o ~ N o ~
atmosphere (CA) 00 ~ -03 90 - 95 1 ~ 25% + 5% 6 - 8 weeks
Table 7. Quality keeping period of peach
Temp.(C) Relative quality keeping period(week) Remark
22 ~ 27 1 Room temperature
15 2
10 4
5 8
0 16

Note) In case of optimum harvested peach, quality keeping period can be extended to 4 - 8 weeks more.

Table 8. Temperature comparison between pre-cooling and no pre-cooling in preservation of peach

Temp. of before| Temperature changes during the preservation
Item preservation
() After 12hrs After 18hrs After 36hrs
Precooling = 52 37°¢C 28C 16
Low temp. preservation
No precooling = 22.0 9.0C 58C 2.2
Low temp. preservation
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Table 9. Change of temperautre of box at different sites in pallete

Time After 100min After 180min
Position Outer Center Inner AVR Outer Center Inner AVR
1st pallete 14.2 15.3 14.7 14.7 10.9 12.9 11.3 11.7
3rd pallete 14.7 15.7 15.1 152 105 124 126 11.8
5th pallete 12.4 12.3 12.9 125 9.3 12.2 11.1 10.9
Average 138 14.4 14.2 10.2 125 11.7
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