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Effect of Functional Corrugated Board Box on Keeping Freshness
in the Packaging of Fruits and Vegetables

I. Comparison with Conventional Corrugated Board Box

Toru Takahashi, Masanori Sato*, Takako Goto,
Masakazu Oku, Motoi Takahashi* and Daizo Mori**

The TOKAN-CONTROLLED ATMOSPHERE" (T-CA®) is one of the TAMOTSU-chan” series, which is a func-
tional type of corrugated board box manufactured by TOKAN KOGYO CO. Ltd. T-CA was developed for the pur-
pose of keeping freshness of fruits and vegetables. It has been used for green kabosu and apples under low tempera-
ture storage with sealing by the three-strip taping method (sealing with adhesive tape at the seam and both ends of
the outer flap on top and bottom of the box).

The objective of this study is to evaluate the effect of T-CA on keeping freshness for other types of produce, at
other storage temperatures and with simpler sealing method. Mature- green mume fruits and spinach were packed in
T-CA sealed by the single-strip taping method (sealing only at the seam of the outer flap on top and bottom of the
box), and stored at 5C or room temperature (25C for mature-green mume,20C for spinach). The effectiveness of
T-CA for keeping freshness was compared with conventional corrugated board box (control).

The relative humidity in T-CA was kept high (about 95% and greater) during storage at both temperatures.
Weight loss of mume and wilting of spinach were lower in T-CA than in the control. Under low temperature storage,
reduction of oxygen concentration and elevation of carbon dioxide concentration in the atmosphere of T-CA were not
sufficient to obtain modified atmosphere (MA)
remarkably changed in T-CA, and the yellowing of mume and spinach were delayed. Therefore, the use of T-CA
extended the shelf-life of both types of produce at room temperature storage based on measures of humidity reten-
tion and MA effect. From these results, T-CA, even when sealed by the single strip taping method, seemed to be

effect. Under room temperature storage, gas concentrations were

superior to conventional corrugated board box for keeping freshness of fruits and vegetables.

Key words : keeping freshness, T-CA, corrugated board box, modified atmosphere packaging, mature-green
mume, spinach, yellowing, shelf-life.
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Table1 Ratio of green—color fruits’in mature-green mume
fruits during storage (%)’

Days of 5T 25C
storage Control T-CA  Control T-CA
1 80 100 90 30
2 95 90 10 80
3 100 95 0 75
4 95 90 0 15
7 70 75 0 0
10 60 80 - =
21 60 70 i s

* Fruit which over 60% of surface area was green was
defined as “green-color fruit” .

v Rate of green-color fruits in 20 fruits that randomly
sampled from box

Fig.2 Mature-green mume fruits after 3 days stored at 25T
Package / A : Control, B : T-CA
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Fig.3 O: and CO: concentration in control or T-CA packaging mature -~ green
mume fruits during storage
—&— Control / O: —@— T-CA/O:
--/-- Control / CO: --(O-- T-CA/ CO:

Ethylene
concentration
(ppm)

Stored
at 25°C

Ethylene
concentration

Il Il 1 Il L 1 L |

0 2 4 6 8 10 12 14 16 18 20 22
Days of storage
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Table2 Changes of quality attributes in spinach during storage

Quality Storage temp. Package Days of storage
attributes* (C) type 1 3 6 10 m
s Control 1 1 1 9 3
Yellowing ITCa 1 1 2 2 2
Control 1 3 %
20 T-CA 1 2 3
. Control 1 1 2 3
Wilting Vefh 1 1 1 1 2
20 Control 1 3 4
- T-CA 1 2 8
5 Control 1 1 1 1 2
T-CA 1 1 1 3
Off - flavor . Control i i 5
- T-CA 1 2 4
5 Control 1 1 1 2 3
Freshness T_Ca 1 1 ) 2 3
5 Control 1 3 4
- T-CA 1 2 4
* : Score

Appearance of yellowing, wilting and off-flavor / 1 : non, 2 : slightly, 3 : apparently, 4 : remarkably
Freshness / 1 : fresh, 2 : slightly deteriorated, 3 : apparently deteriorated (not salable) , 4 : extremely deteriorated
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