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Ethylene gas adsorption capacity and preserving effect of
fruit freshness of Charcoal-fiberboard by wet forming process
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Ethylene gas adsorption capacity and preserving effect of fruit
freshness of Charcoal-fiberboard by wet forming process”
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ABSTRACT

This research was carried out for packing materials and building materials to examine
thylene gas adsorption and effect of keeping fruit fresh of wet formed charcoal-fiber mposite
made from defibrated fiber of Pinus densiflora Sieb. et Zucc. and white charcoal from uercus
variabilis Bl.(wood fiber: charcoal=8:2, 614, 4:6, 2:8), with/without phenol formaldehyde
resin(PF, Non volatile content:52%, resin content 1,3,5%). The results are summarized as

follows: .

1.

The higher the charcoal content, the more the ethylene gas adsorption. At the same
mixing ratio of fiber to charcoal, #100-200 of charcoal particle size gave the better reslts
than # 60-100.
. Adding PF into the charcoal fiber composite decreased the capacity of ethylene gas

adsorption but there was no significant difference until 5% adding amount of PF.
. For keeping fruit fresh for a long time, Charcoal fiber composite was 669 longer than
control. The higher the white charcoal content, the longer fresh time.

Keywords: Ethylene gas adsorption, Charcoal-fiber composite, Wet forming process,

Packing material, Preserving fruit freshness.
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Table 1. Ethylene gas adsorption of Charcoal-fiberboard according to the charceoal

particle size and mixing ratio.

Ethylene gas adsorption (ppm)
. 3hr 6hr 12hr 24hr 48hr

con 3.660.14 4.30+0.16 6.0610.89 6.84+0.33 7.19+0.28
8:2(60) 3.41+0.30 3.48+0.35 6.40+0.42 7.01+0.24 10.98+0.31
3:2(100) 7.22+0.09 7.87+1.17 10.57+£0.57 11.86+0.17 14.12+0.82
6:4(60) 5.99+0.17 6.83+0.08 10.24+0.20 11.23+0.05 14.33+0.40
6:4(100) 11.62+0.20 12.29+0.05 16.03+£0.49 17.30+0.45 18.11+0.02
4:6(60) 9.51+0.12 12.36:0.94 14.64+0.22 15.18+0.02 16.62+0.07
4:6(100) 11.89+0.47 12.67+0.72 16.59+0.34 17.47+0.16 18.44+0.12
2:8(60) 11.64+1.73 14.00+0.57 14.77£0.71 15.52+0.04 16.65+0.54
2:8(100) 13.35+0.06 13.84+0.54 17.11+0.37 18.21+0.53 18.66+0.35

* 8:2 — Charcoal:wood fiber=80:20,
(60) — Charcoal particle size=#60~100, (100) — Charcoal particle size=#100~200
* blank : 20ppm

Table 2. Ethylene gas adsorption of Charcoal-fiberboard according to the resin contents

Ethylene gas adsorption (ppm)
resin contents 3hr 6hr 12hr 24hr 48hr

0% 3.66+0.14 4.30+0.16 6.06+0.89 6.84£0.33 7.19+0.28

1% 3.30£0.06 3.15+0.23 5.75+0.37 6.25+0.53 6.83+0.33

on 3% 2.06+0.07 2.93+0.02 5.03+0.30 5.32+0.61 5.55+0.29
5% 1.55+0.18 2.6410.44 4.27+0.79 4.54+0.36 4.66+0.16

0% 7.22+0.09 7.87£1.17 10.75+0.57 11.86+0.17 14.12+0.82

. 1% 6.94+0.24 6.78+0.74 10.34+0.12 11.51+0.14 13.73+0.09
&2 3% 6.29+0.16 6.38+0.68 10.08+0.06 11.03+£0.28 12.81+£0.86
5% 5.86+0.27 6.28+0.24 9.61+0.22 10.40+0.27 12.54+0.17

0% 11.62+0.20 12.29+0.05 16.03+0.49 17.30+0.45 18.11+0.02

64 1% 11.43+0.14 12.17+0.25 15.92+0.68 16.55+0.12 17.24+0.06
3% 11.25+0.22 11.72+0.16 15.44+0.80 16.09+0.29 16.69+0.16

5% 11.00+0.32 11.37+0.15 15.16+0.66 15.91+0.04 16.52+0.03

* 8:2 — Charcoal:wood fiber=80:20, (60) — Charcoal particle size=#60~ 100
* blank @ 20ppm



Corrugated box , Fiberboard box(Control)

v

Charcoal-fiberboard box Charcoal-fiberboard box
(F:C=80:20) (F:C=60:40)

Fig 1. Charcoal-fiber composite box
Charcoal particle size : #100~200

Control(Fiberboard)

Charcoal-fiberboard Charcoal-fiberboard
(F:C=80:20) (F:C=60:40)

Fig 2. Decomposition of bell tomato stored in Charcoal-fiber composite box

(storage period : 5 days)



Charcoal-fiber composite
(F:C=80:20)

Contrbl(Fiberboard)

Charcoal-fiber composite
(F:C=60:40)

Fig 2. Decomposition of strawberry stored in Charcoal-fiber composite box

(storage period : 3days)
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