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Niramol Wirathepsuporn 2008: Development of Cushioning Material from Waste
Corrugated Paper for Nam Dok Mai Mango (Mangifera indica Linn.) Distribution.
Master of Science (Agro-Industrial Product Development), Major Field: Agro-
Industrial Product Development, Department of Product Development. Thesis Advisor:

Assistant Professor Withida Chantrapornchai, Ph.D. 106 pages.

Aim of this study was to develop cushioning material from waste corrugated paper to
replace net foam for distribution of mango. The results showed that cushioning user wanted
inexpensive and reusable cushioning material as well as providing protection for mango from
mechanical damage after packing, during transportation and storage. The study of effect of
waste corrugated paper to water ratios (1: 200, 1:150, 1:100 and 1:50) and pulping time (15, 30,
45 and 60 minutes) on the quality of cushioning material from waste corrugated paper showed
that as the ratio of waste corrugated paper to water increased the yield increased, while as the
pulping time increased the yield decreased. At the ratio of waste corrugated paper to water of
1:50 and 30 minutes of pulping time resulted in 90.29% yield. The quality of formed paper
showed that higher ratio of waste paper to water and longer pulping time resulted in higher
tensile and tearing index. The quality of formed paper at ratio of 1: 50 and pulping time of 60
minutes had the tensile index of 2.22 Nm/g and the tearing index of 23.84 mNmz/g. The
developed cushioning material from waste corrugated paper at pulping time of 30 minutes and
cushion bubble height of 0.25 centimeter was not different from those of 45, 60 minutes and net
foam when used as cushioning materials for mango distribution. When mango was wrapped
(smooth-side in) by developed cushioning material with pulping time of 30 minutes and cushion
bubble height of 0.25 centimeter, it showed better protection efficiency than that of net foam.
This study reveals that there are potential of value added of waste corrugated paper into

cushioning material to replace net foam.

Student’s signature Thesis Advisor’s signature
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5. Technical Association of the Pulp and Paper Industry (TAPPI)
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M3 6 HAZHANTTAMAUNINUAAIAINITNN 7

v Y i1
M3197 6 dNFwavednIdIAENTEAIEgNYNAIT tazszazna lumsRiBenIzAuAD

AUANIAUDUD
AN
A= 1 v Ay
3 . - AMAFUAI AU
ave YTnaunanae - .
MULTIA MULTIDN
p-value p-value p-value
oNIAIU
» 0.00 0.00 0.00
(eEnIzAEgNYn : 1) (A)
=4
szozna lumsawe
- 0.00 0.00 0.00
(1) (B)
(AXB) 0.00 0.00 0.05
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M5191 7 AU NVDATBUALNITATHNNIAYNTZTMIHYNYNNERTIdIMIAz Tz eza1 Tuns

U

] v
=

Ao Nuana1InU
ave AMAUNN
9A3518IU szaznanlu NaNAR MAYIAIUNY  AewTd Uy
(m3zay: 1) mMsae(ui) voubo(foray)  UTIAINm/Z)  UTIRN (mNm'/g)

15 87.47 cde 0.56j 12.87 ef
30 88.26 cd 1.52 cdef 11.12 f

1:200
45 85.95 ef 1.42 def 17.52 bed
60 8232 g 1.32ef 17.55 bed
15 91.41 ab 0.98 gh 15.18 cde
30 87.44 cde 136 ef 13.96 def

1:150
45 86.95 def 1.84 b 17.72 be
60 82.76 g 1.80 be 19.97 b
15 90.64 ab 0.90 hi 13.65 ef
30 88.72 ¢ 131 ef 17.42 bed

1:100
45 86.57 ef 1.48 def 19.04 b
60 85.54 f 1.70 bed 2458 a
15 92.06 a 0.63 ij 13.89 def
30 90.29 b 1.23 fg 13.14 ef

1:50
45 87.60 cde 1.61 bede 19.28 b
60 86.56 ef 222a 23.84a

1 Y
n = ANAYIN 3 FINTNAAI

9

v Y v ]
Wneme A1onbsNuana1eiulunuIaa (a-) Ao Aundsinananiuneadasdaliisdiny

(»p=0.05)
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M9 8 AN InveubauINouAIeguUngl 80 1Az 100 Der AT

gangiilumson a1 AMAUNIN
(°C) ) i @) L* ns a* ns b* ns
80 5 14240272  58.78+0.89  5.14+0.31  16.73+0.47
100 7 1.03£0.04b  57.2120.64 5344031  16.49+0.93

v @ d' 1 [ 3 A U d‘ 9 dld 1 [
HUEYLTA A0nYINUANAINAU T HIUIAT (a, b) AD AURAYUBIVDYANUANNLUANANNU

(»=<0.05)

v Y
ns o Aundsvestoyaluuuiaslufinnuuanaeiu (p>0.05)
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M9 9 anyuzlnguesiggiunszunnidianugevestjuiunszsunnuazszezally

MIALBLANAINY
AINAA0Y v
A Aa a a
: WUNH) SIERTRLT SIERTRLT
ANUFIVDAJN 52U 5 i A
5 A anvziling (GRERN UL wolon
AUNTEUND ALEe 5 5
- . WAy) (NSW) (NSW)
(FUALUANT) (Hn)
30
0.25 45 785x 10™ 7.85 27.45
60
30
0.50 45 939 x 10_4 9.39 32.83

60
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MM3139 10 MAUNNUBITAQAUNIZUNNNUANNFIVeIT UAUNTTUNNIAZITTazIa1 IUNIA

Bounnd1aiin
Fanaaeq a
ANUPIVDY  FEEIIA) sihviindeuriu
Yudunszunn fidlo L* ns a* ns b* ns (MF)
(EUAINAT) (11i)
30 5870+£0.02 535+£0.06 1659+043  7.84 £0.04b
0.25 45 5878024 525+£021 1642+071  7.82 £0.10b
60 5851031 524+005 1627044  7.62+0.18b
30 5856+£0.02 523+0.14 1622+035  9.66+025a
0.50 45 5846031 536+0.11 17.01£031  9.62+021a
60 58.51+0.18 543+0.08 16.36+0.14 9.62+0.25a
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n = ANAYIN 3 FINTNAAI

v @ d' 1 [ 3 A U d‘ 9 dld 1 [
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v Y
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v

M3197 11 dnFwavesszoznal lumsadonazANNgUetjuiuNIzUNNVo NI AU

q

ATLUNAADANNAINITD IUMTAUNTZUNNTLUINIMTVUE

AMAUNN
lade USinmandns miqigg?mifmﬁﬂ
p-value p-value
szoznmlumsite (A) 0.20 0.94
ANUGAUBIT[UAUNTZUNA (¥W.) (B) 0.00 0.00
(AXB) 0.99 0.95

9
= o %

v Y 9 H
ms1eh 12 USunannuismsazmagadoninninveswziiihnen linvedreagiu

g

J @ s o [~ @
NISUNNLUUUA N WaIMmsnuInE U 5 Ju

Fananes AAUNN
ANV N szEznMALe USinmanmdns ﬂ1§@@tﬁﬂ£1ﬁﬁﬂ
ATZUNN (IBUALIAT) (u1il) ($ooaz) (ooaz)
30 2438+090b 6.33+0.85b
0.25 45 24.82+0.29b 6.25+0.43b
60 25.09+0.72b 6.2140.25b
30 26.43+0.62 a 8.88+0.32a
0.50 45 26.77+0.58 a 8.74+0.36 a
60 27.17£0.76 a 891+0.76 a
Truag 24.49+0.17b 6.32+0.482
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n = ANAYIN 3 FINTNAQI
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