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Evaluation of Cold Insuration Effects
of Various Type of Containers for Broccoli
Studies on Cold Insulating Materials
for Keeping Freshness of Fruits and Vegetables (Part 3)

Hiroshi UCHIDA®, Hiroshi NAKAMURA**, Seishyu TOJO***,
Kengo WATANABE***, Hideaki OHTA"***

Keeping freshness and cold properties of fruits and vegetables in various type of containers
such as double faced corrugated boxes and expanded polystyrene containers by the way of
pre-cooling methods for broccoli were evaluated in the paper.

As results, there are no different in cool- retaintion times between several type of
packaging materials and methods. .

However, in the case of the retention periods of freshness measured by descoloration for
broccoli, expanded polystyrene containers were observed longer time to other containers.

It is estimated that the expanded polystyrene containers plays a role of modified
atomsphere controle effects as well as for combination packaging method with corrugated
boxes and enveloping film to package broccoli.

Finally, this paper proposes a experimental equation to estimate the shelf life of broccoli.

Keywords : Broccoli, Storage, Fresh keeping, Cold-insulating, Package, EPS, Corrugated box,
MA effect, Respiration rate, Prediction of shelf life.
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Table 1 Changes of gaseous composition in package

. . Inner size of container . 1 day after 2 day after
Packaging materials fom 5 mm X mm Broccoli €O, (%) O,(%) CO:(%) 0:(%)
Corrugated box 392 x 283 x 180 3 kg 0.0 200 0.0 20,0
Corrugated box + Film bag 392 x 283 x 180 3 kg 17 12.7 9.5 108
EPS case 392 x 283 x 180 3 kg 4.7 16.7 7.0 140

Corrugated box : Double faced (A flute, Single) K220g,/SCP125g,/K220g Thickness 5mm
(K220g : Kraft pulp linerboard 220g/m? SCP125g : Semichemical pulp corrugating medium 125g/m?
EPS (Expanded polystyrene) : Expanded 50 times, Film bag : PE (Polyetylene), 30 £ m, 700 X 800mm
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Table 2 Shelf life by package and way of pre-cocling on broccoli

Way of . Off  Partiall Whole
Package pre- cyooling Inner size of container color el owm); yellowing
Corrugated box Air cooling 392mm X 283mm X 180mm 3 days 4 days 6 days
Corrugated box (Air hole) Air cooling 392mm X 283mm X 180mm 3 4 6
Corrugated box + Film bag  Air cooling 392mm X 283mm X 180mm 4 6 -
EPS case Air cooling 392mm X 283mm X 180mm 4 6 -
Plastic container® Air cooling 392mm X 283mm X 180mm 3 4 6
Nothing* Hydro cooling 392mm X 283mm X 180mm 3 4 6

Corrugated box : Double faced (A flute, Single) K220g,/SCP125g,7K220g Thickness Smm
(K220g : Kraft pulp linerboard 220g/m? SCP125g : Semichemical pulp corrugating medium 125g,/m?)
EPS (Expanded polystyrene) : Expanded 50 times, Film bag : PE (Polyetylene), 30 ¢ m, 700 X 800mm
*Packaging broccoli in a corrugated box after cooling
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in package
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Table 3 Changes of respiration rate
on broccoli

Temp. CO; 0. Rate of respiration

20C 0% 20%
20C 10% 10%

178 CO:mg/kg/h
92 CO;mg/kg/h
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Table 4 Discoloration of broccoli in
storage test

Tem, Partially Whole
P- yellowing yellowing
0C 14 days 20 days
5C 10 14
20C 2 3
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Table 5 Modeling for shelf life measured by respiration on broccoli

ay of preservation Actual Respiration n

v y& papckaging Change of temp. shelf life f:fl(rCaOa) Shp:l?tlii?e

Corrugated box 20°C constant 2 days 8538 mg. kg 2.0days
Cool preservation 0°C constant 14 11997 132
Cool preservation 5 constant 10 10646 9.5
Corrugated box Pre-cool—+20C 4 10338 36
Corrugated box + Film bag Pre-cool->20C 6 9155 59
EPS. case Pre-cool-+20C 6 9736 57
Cold water cooling Pre-cool—+20C 4 9768 37

Corrugated box : Double faced (A flute, Single) K220g,/SCP125g,/K220g Thickness Smm
(K220g : Kraft pulp linerboard 220g/m? SCP125g : Semichemical pulp corrugating medium

125g,/m?)

EPS (Expanded polystyrene) : Expanded 50 times, Film bag : PE (Polyetylene), 30 z# m, 700 X

800mm
-
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t1
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(CO. mg/kg *h)
t R (h)
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