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Research and Development of Ethylene Absorber Paper from Durian Husk
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Abstract

This study aimed to produce the Ethylene Absorber Paper (EAP) from durian husk and it was
performed at Postharvest and Processing Research and Development Division. Durian husk was selected
because it had holocellulose, which could produce package and paper. The durian husk was extracted for
cellulose or fiber using sodium hydroxide and then lignin removed with hydrogen peroxide. Bleached
and unbleached fibers were transformed to be paper by sheet former. Paper from unbleached fiber
performed best properties these were 7.99%, 435 mN 1.09 kN/m and 289 kPa of moisture content, tear
strength, tensile strength and burst strength, respectively. These characters except tensile strength were
followed the requirements of Thai industrial standard no. 170-2550 to make 55 grammage of Kraft
Paper. Afterward, unbleached fiber added with 3 different types of activated carbon viz. powder, granular
and rod were prepared to be ethylene absorber paper. EAP with powder activated carbon (PAC) was
selected to prolong mango which shown lowest weight loss (10.55%) at 10 days of storage time at room
temperature. After that, the suitable content of PAC added in EAP at 0, 5, 15, 25 and 35% (w/w)
compared with commercial ethylene absorber were demonstrated. Effectively absorb ethylene gas of all
of EAP, more than 95% since the early hours of absorbing. The results EAP with 5% PAC shown
greatest extend postharvest life of mango for 15 days at room temperature storage and mango had lowest
weight loss (28.59%) significantly different with other content and commercial ethylene absorber.
Almost properties of all EAP met the requirements of Thai industrial standard:170-2550 except tensile
strength but could be improved by adding dry strength agent. Cost of EAP with 5% PAC was
1.60 Baht/sheet (188.60 cm’) while commercial ethylene absorber was 2-3 Baht/small pack (10 g). The
results indicated that EAP from durian husk with 5% PAC had potential for development.
Keywords: agriculture residues, cellulose, activated carbon, active packaging, postharvest
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Table 1 Properties of durian husk paper

Unbleached Bleached Thai Industrial Standard

Properties Unit
paper paper 170-2550
Basis weight Grammage (g/mz) 60.25 59.41 5545
Moisture Content % 7.99 7.03 <10
Water Absorption sec/H,0 0.05 cm’
(Drop test) )

- felt side (FS) 46.6 4.6 -

- wire side (ws) 61.8 4.0 -
Tear Resistance mN 453 206 260
Tensile Strength kN/m 1.09 0.52 >
Elongation % 1.73 1.02 -
Bursting strength kPa 289 222 140

Table 2 Effect of activated carbon (AC) types on properties of ethylene absorber paper for quality

of mango at 10" day of storage at RT

Color
Treatment AC Types % Weight loss
L* a* b*
1 Non 12.29a 66.23 6.47 39.42
2 Powder 10.50a 67.48 5.34 37.79
3 Granular 11.54a 67.99 6.27 39.53
4 Rod 11.10a 67.65 7.25 40.35

Means within the same column followed by different letter are significantly different (P<0.05) by DMRT
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Table 3 Effect of activated carbon (AC) powder on properties of ethylene absorber paper from

unbleached durian husk fiber.

Moisture Tear Tensile Elongation Bursting
AC Thickness
Treatment Content  strength  Strength (%) strength
(%) (grammage)

(%) (mN) (kKN/m) (kPa)
1 0 56.14d 7.99ab  477.10a 1.08a 1.66a 296.06b
2 5 53.28¢ 721a 344.80c 0.57c 1.37b 190.69¢
3 15 59.12¢ 7.78ab  355.40¢ 0.55¢ 1.45ab 191.81c
4 25 60.98b 8.41b  386.70bc  0.63b 1.56ab 198.56¢
5 35 64.74a 8.62b  408.10ab  0.67b 1.56ab 314.44a
Thai Industrial 5545 <10 260 >2 - 140

Standard 170-2550

Means within the same column followed by different letter are significantly different (P<0.05) by DMRT

Table 4 Effect of activated carbon (AC) powder content on properties of ethylene absorber paper

for quality of mango at 15" day of storage at RT

Color
Treatment AC Content (%) % Weight loss
L* a* b*
1 0 29.57ab 62.83 2.83 34.30
2 5 28.59a 61.39 2.52 30.16
3 15 32.83b 64.27 5.94 36.21
4 25 32.13ab 59.86 1.33 27.81
5 35 31.12ab 63.34 5.82 31.61
6 Commercial 30.25ab 64.07 1.58 35.32

Means within the same column followed by different letter are significantly different (P<0.05) by DM RT
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Small and
e

Pores available to

Figure 1 Illustrates the internal surface and concept of adsorption of activated carbon (1)qy3’ nH, 2016)

Figure 2 Illustrates the mango storage with ethylene absorber paper

‘(c) [P

Figue 3 Illustrates the ethylene absorber paper at various activated carbon (AC) types; (a) without

(a) (b) (d)

AC (b) powder type (c¢) granule type (GAC) and (d) rod type
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Figure 4 The appearance of the mango storage at RT for 1 and 8 days (left to right) with ethylene
absorber paper various types; (a) paper without AC (b) paper with powder AC (c) paper

with granule AC and (d) paper with rod AC

S

Figure 5 Ethylene absorber paper with various powder AC content; 0, 5, 15, 25 and 35% w/w from

left to right.
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Figure 6 Ethylene absorption capacity of ethylene absorber paper as 0, 5, 15, 25 and 35% of

activated carbon (P0-P35) activated carbon (AC5-AC35) and Commercial Ethylene

Absorber (ETG5-ETG35)
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Figure 7 Weight loss (a) and color score of mango in ethylene absorber paper (various AC powder
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content) during storage at RT for 15 days; (b) L*, (¢) a* and (d) b*
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