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Abstract

This study aimed to produce the Ethylene Absorber Paper (EAP) from
agricultural residues. Durian husk was selected because it had holocellulose, which
reported can produced package and paper. The durian husk was extracted for
cellulose or fiber using sodium hydroxide and then lignin removed with hydrogen
peroxide. The fiber (bleach and unbleached) of durian husk were produced to paper
by sheet former. The suitable of fiber type was unbleached fiber because the paper
was best properties were moisture content was 7.99%, tear strength was 435 mN,
tensile strength was 1.09 kN/m and burst strength was 289 kPa. The paper properties
were following to Thai industrial standard: 170-2550 (55 grammage of Kraft Paper)
except tensile strength. Afterward, unbleached fiber was prepared to EAP, which added
with three different type of activated carbon viz. powder, granular and rod as ethylene
absorber materials. Powder Activated Carbon (PAC) type was selected because mango
kept in EAP with PAC had the lowest weight loss (10.55%) and could extend
postharvest life of mango for 10 days at room temperature storage. Afterthat,
demontrated the suitable content of PAC added in EAP at 0, 5, 15, 25 and 35% (w/w)
prepared with commercial ethylene absorber. The results EAP with 5% of PAC shown
greater extend postharvest life of mango for 15 days at room temperature storage and
mango had lowest weight loss (28.59%) significantly different with other condition and
commercial ethylene absorber. The properties of all EAP were following to Thai
industrial standard: 170-2550 except tensile strength but can be improved by added
dry strength agent. Cost of EAP with 5% PAC was 1.60 Baht/sheet while commercial
ethylene absorber was 2-3 Baht/small pack. The results indicated that EAP from

agricultural residues with 5% PAC had could be a potential for development.
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. Tapsulansenlan (Sodium Hydroxide pellet, RPE-ACS)
. lelasiaueseanlan (Hydrogen perohxide 30%, Fisher)

. lopeuaamne (Sodium Silicate, Riedel-de Haen)
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6. wunil@eudainn (Magnesium Sulfate, Laboratory reagent grade, Fisher Scientific)

7. damaffiulalues; AKD (Eka DR D10, Eka Chemicals (Thailand) Ltd.)

8. Ia@mm’m%u

9. arufudusviiang (Charcoal Activated Powder QR, Panreac)

10. snuiugduduiiaigie (Activated Charcoal untreated, granular, Sigma-Aldric)

11. arunusuRsiauyie (Activated Charcoal Norit®, rod, Sigma-Aldric)
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13. ﬂismwﬁfuﬁﬁ Blotting Paper 250+10 grammage, Gurley

14. 3esTuLNUNIEATBLUURSRTUTR Sheet Former “Tappi” semi-automatic,
Xell GmbH

15, 1A30eSnuNUNTEATBRUUSHTULR Automatic Sheet Press according to TAPPI
and SCAN, FRANK-PTI

16. 1ASpeWugey robot coupe, CL60 UTEn C.L. FoodS

17. \n3eadulounyszasd MOULINEX §u DP705G

18. gouauiou KOTTERMANN 2736

19. FOUWNSEUUMULIBUDINTA Cabinet Tray drier UM g3Aasy 911in

20. w3eadmadion 4 funis Mettler Toledo ME204

21. wp3esdanefien 2 funds Mettler RMA80 DeltaRange

22. Lﬂ%'mmuLLﬂ,JmﬁﬂvLWﬂﬂ Magnetic Multistirrer, SBS A-08 Series B

23. Lﬂ%ﬁmﬁ’s’mtﬂuﬂﬁﬂ—ﬁi’m oy Meter UB-10, Denver Instrument

24. 1p383303 Konica Minolta Chroma meter: Model: CR-400

25. 1A389IATUIALIBSLHES: SOMET
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Table 1 Properties of durian husk paper
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Unbleached Bleached Thai Industrial Standard
Properties Unit
paper paper 170-2550

Basis weight Grammage (g/m?) 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 >2
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 properties of mango at 10" of storage time 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 11.543 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)

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) (kN/m) (kPa)
1 0 56.14d 7.99ab 477.10a 1.08a 1.66a 296.06b
2 5 53.28e 7.21b 344.80c 0.57c 1.37b 190.69¢c
3 15 59.12c 7.78ab 355.40c 0.55c 1.45ab 191.81c
a 25 60.98b 8.41a 386.70bc 0.63b 1.56ab 198.56¢
5 35 64.74a 8.62a 408.10ab 0.67b 1.56ab 314.44a

Means within the same column followed by different letter are significantly different (P<0.05)
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Table 4 Outer and inner appearance of the mangoes storage at room temperature for 15days with ethylene absorber paper various activated carbon content

(%)

15

25

35

AC Content

Commercial Pl ke b
y =Y @

Ethylene
Absorber

Storage Time (Days) at Room Temperature

9 11 13
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Table 5 Effect of Activated Carbon (AC) Powder content on properties of Ethylene

Absorber Paper for properties of mango at 15" of storage time at RT

Color
Treatment AC Content (%)  %Weight loss P = >
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
Commercial
6 Ethylene 30.25ab 64.07 1.58 35.32
Absorber

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

Small and

large organic
d/ = molecules

Pores available to
both small and large
molecule adsorption

Pores available
only to small
molecule
adsorption

Figure 1 Illustrates the internal surface and concept of adsorption of activated carbon

(Uay$n, 2016)
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Figure 2 Illustrates the mango storage with ethylene absorber paper

(a) b)

Figure 3 Durian Husk fiber papers: (a) unbleached fiber and (b) bleached fiber

(a) (b) (©) (d)

Figue 4 Illustrates the ethylene absorber paper at various activated carbon (AC) types;

(a) without AC (b) Powder type (c) Granule type (GAC) and (d) Rod type
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(@)

(b)

(d)

Figure 5 Outer appearance of the mango storage at room temperature for 1 and 8
days (left to right) with ethylene absorber paper various types; (a) paper
without activated carbon (AC) (b) paper with powder AC (c) paper with granule
AC and (d) paper with rod AC

12.50 ~

% Weight loss
[
=
8

No AC Powder GAC Rod

Activated Carbon Type

Figure 6 Weight loss of mango in ethylene absorber paper (various activated carbon

types) during storage at RT for 8 days
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Figure 7 Color score of mango in ethylene absorber paper (various activated carbon

types) during storage at RT for 8 days; (a) L*, (b) a* and (c) b*
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Figure 8 Ethylene absorber paper with various activated carbon powder content; left

to right 0, 5, 15, 25 and 35% w/w
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Figure 9 Weight loss of mango in ethylene absorber paper (various activated carbon

powder content) during storage at RT for 15 days
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STORAGE TIME (DAY)

(a)

—&— Commercial

STORAGE TIME (DAYS)

(b)

STORAGE TIME (DAYS)
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Figure 10 Color score of mango in ethylene absorber paper (various activated carbon

powder content) during storage at RT for 15 days; (a) L*, (b) a* and (c) b*



