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

II. Comparison with Plastic Film Bag

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

TOKAN-CONTROLLED ATMOSPHERER® (T-CA"™) functional type of corrugated board box was used for
packing fruits and vegetables. In this study, broccoli, bamboo shoots and cucumbers 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 20TC. The effect of T-CA on keeping freshness was evaluated and compared with that in plastic film bags
(control, used as inner packaging with conventional corrugated board box).

Relative humidity in both T-CA and the plastic film bags was kept high during storage at low and room tempera-
ture. Modified atmosphere effect of T-CA resulted in an equivalent atmosphere as was present in control for broccoli
storage. In the case of bamboo shoot storage, reduction of oxygen concentration and elevation of carbon dioxide con-
centration in T-CA were less than in control, and modified atmosphere effect of T-CA was inferior to that in control.
In the case of cucumber storage, oxygen concentration approximated anaerobic condition in control at 20T, but not at
5C. In T-CA, remarkable reduction in oxygen concentration was avoided.

If keeping freshness effect of T-CA is equivalent to control, the use of T-CA will simplify packaging processing
and reduce packaging cost.

Key words : keeping freshness, T-CA, corrugated board box, modified atmosphere packaging, plastic film bag,
broccoli, bamboo shoot, cucumber.
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Table1 Composition and sealing method of control package for each crops
Inner bag Quter case
Crops . Mouth clothing . Closing
Material Style miothod Material method
Biocool LDPE film (45 u .m) Gusseted Fold Corrugated Staple
with porous particles ~ open mouth type board box
Bamboo i = Gusseted Tie with Corrugated
shoot LDFPE filnt (454m) open mouth type plastic tape board box St
i PP film Gusseted Fold Corrugated Tape seal
(unknown) open mouth type board box (Single-strip)

* . Thickness of film
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Table2 Changes in quality attributes of broccoli florets during storage

Quality Storage temp. Package Days of storage
attributes™ (C) type 1 2 5 3 12 15
- Control 1 ] 1 1 1 1
% T-CA
YEllOWING oo sissmsesssseeesoe e I 0 L it ol l ............. 1
20 Control 1 1 4 4
B T-CA 1 1 3 4 .
5 Control 1 ] 1 2 2 2
2 —( ‘ 2 g
W’il[ing _______________________________________ PR e TCA . ey l ...................... l : : l .................... Z ..................... b '2 ......... -
20 Control | ] 2 3
i T-CA 1 1 2 3
B Control 1 1 1 2 2 2
a >
N T-CA 1 1 1 2 2 2
R = : 5 . — e i
e T-CA 1 2 2 4
~ Control 1 1 1 2 2 2
D .
= . T-CA 1 1 1 s 2 2
shness O = 111 R el s U A R e e R A e
Frestmes b Control 1 1 4 4
20 T-CA 1 1 3 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

Fig.1 Broccoli florets stored for 15 days at 5C, or for 5 days at 20T
A: 5C /control, B: 5C/T-CA
C :20C /control, D:20C /T-CA
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W N OEERBLES L U b Kk ED 2 L x Fig. 2 Mooz Sh-72. 5 CHFETIZ0.1~02ppm T
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Table3 Changes in quality attributes of bamboo shoot during storage

Quality Storage temp.

Days of storage

attributes* ) Baciee 1 2 5 7
_ — Control
Browning 5 T(z.néi i } g g
at T Control 1 2
cut end 20 T-CA 9 4
Liquid bleeding 5 gcva_ng:l i i 4]1 411
at Control 1 1
cut end 20 T-CA 3 4
- Control 2 2 2 3
T-CA 3 3
Off - flavor = Control é i
20 T-CA 3 3
R Control 2 2 2 3
5 T-CA 1 2 4 4
Frcshness ............................................ S Con[]‘oI """""" 2 4
20 T-CA 3 4
* : Score

Appearance of browning, bleeding 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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Fig.4 Browning at cut end of bamboo shoots stored at 20T for 2 days
A : Control (no browning), B : T-CA (browning remarkably)
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Table4 Changes in quality traits of cucumber [ruits after storage

S Weight Pitting Fungal
sbarage Package reduction € deterioration Off-flavor” Wilting*
situation = (%) -
(%) (%)
_7 " Control 0.4 0 R 0 = —
6 days at 5C T-CA 0.8 0 0 B B
3 Control 1 26.2 4.8 = =
14 days a1 5C T-CA 0.4 425 10 - -
6 days at 5C Control 0.4 9.8 0 + -
—1 day at 20C T=A 0.8 1.8 24 = —
*: Score / — : non, + : apparently, + +: remarkably
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