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Shelf-life extension of rambutan by micro-perforated films
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Abstract

Based on the development of laser perforating machine at National Metal and Materials Technology
Center (MTEC), this manuscript demonstrated an application example using our developed micro-perforated
films. This study aimed at effects of three different packaging films (regular BOPP, micro-perforated BOPP and
macro-perforated LDPE films) and their in-pack atmospheres, on shelf life and quality of rambutan. Rambutan
was packaged in the ‘tray-in bag’ form. The micro-perforated films used had varying numbers of holes
depending upon required oxygen transmission rate (OTR), and the average hole diameter was ~ 50 microns.
Three micro-perforated films (MP) with different OTRs were fabricated and used. These are 2700 (MP-A), 3765
(MP-B) and 6400 (MP-C) cc/mz.day. Comparison was made between regular BOPP, the three micro-perforated
films and macro-perforated PE films (6 mm hole diameter, 8 holes/bag). Bag size of ~15x17 cm and rambutan
weight of ~ 150 g were used and kept the same for all tests. Quality and weight loss of rambutan were monitored
and analyzed at the storage temperature of 13 °C and 90-95%RH. It was found that MP-B appeared to be the
most effective package for rambutan with resulting shelf life of 14 days. Storage shelf-life of 12 and 8 days were
obtained for MP-A and MP-C, respectively. The lowest weight loss and delayed discoloration of skin and spines were
observed in micro-perforated package. For the package with regular BOPP and macro-perforations, shelf-life of
rambutan was 3 and 8 days, respectively. Modified atmosphere (MA) was developed in the packages of micro-
perforated films whereas air atmosphere was observed in the macro-perforated packages. Overall results, thus,
indicated that create micro-perforated films MA condition which is beneficial for extending shelf-life of the rambutan.

Key word: Rambutan, Micro-perforated films, Modified atmosphere packaging, shelf life

UNAnEa
mmm’ié’mmzﬁmmLﬂ?mm’]:g?\lﬁmwmaﬁﬂﬁqm@LSﬁ@§°ﬂ@q@uﬂ’LmTuT@E‘Ew:LL@ﬁmmeﬁ naAnil
Fajaiiunsueuifiuunaresussiet 3 9fin fa fidw BOPP luianzg Rdufingaizauialunseu Wy LDPE
SNz IUIA LY fiflAndmensuresiEiuAnAniu if;uﬁ\mmazuiimmﬁmﬂluqqmwﬁ'ﬁrfifamilﬁm”m:mm:
Tneussqunzlunaudaviediudanfidu BOPP lalanzg fidu BOPP flanzgluszilunsau firsmsnistnuaesiing
aaniiau 2700 3765 uaz 6400 cc/m’.day MNAWYL WieLifisuiuge LDPE iwnzgamalug) 4muau 8 3 Tneiflefaus
aztlsuinniawin 15X17 WuRWAT U999WIe ~ 150 N3N Fle 1 g9 mmﬂmmmum 13 aeAnTaded Aty
Fuitng 90-95% wudn msussqunzluge BOPP iangguunalupsau Afdmmnistiiuvesingeandiau 3765
cc/m?.day anansnaansgaydstinuazazaemefndinmanesuuaziadentennz1dangn uazilmnm
Hufineniuresiislnanaanszazion 14 fu seasun e Wzfiussyluge BOPP finismzglusssulunsan 7if
fRsNTENULeafintaandial 2700 uaz 6400 co/m’.day @mnsaiusnelauIy 12 uaz 8 Ju muaIAL yanANi
Aemdsmafuineiiies 3 Su wnzusseerluge BOPP #iliianzg Guindumiinuasdsamafifaulanty douwnsd
U999l LDPE tnzganalun) 8 3 wudh lumandsainniaiuine 9 du L\YL»L?NJJ’H’]H’]?LW]LL@wﬂuL?NLﬂ@ﬂuLﬂu@
thenad sy douaninussannian g luussqisiusazUszimidaauuansinaiu nansAnEiAeLiddaanm

ussenmagauLlasidusslemlienistinengnisfuineuaznisdiduanzganelunsey
AdATY Wiz, Wauanzgszauluaseu, anwussanAdaulas

" gudmaluladlavzuazdaquiiennd, dninaeuiaundngmanslssmalng dyusiil 12120

! National Metal and Materials Technology Center, National Science and Technology Development Agency Pathumthani 12120



'

176 n15fla@ngnsiusnmaaLi 9 41 VT 1 (AeA) INTIAN-NHIEU 2553 2. MENAARFINEIS

AN

W1z (Nephelium lappaccum Linn.) {lulifnaiiacien L@immu‘lﬁm”l,mm'l,ummmmmwmum@umqm flead
lnanaanuaziluianRufiddyresgaamnssnems gy wznsedes s wsifluiiasnszasmanara
neluuazidszme LLmﬂﬁymmmm@mmmvmnmmmmﬁunnﬂ ﬂm@Lﬁmmnfﬁqqq@um@mm@mmxm:ﬂmuu@:
wazeengmaIaniaN ﬂi:ﬂ@uﬁumwﬁqmﬂﬁuLﬁmmxﬁ@mﬂ’]slﬁm*ﬂmz%u fﬁ'mﬁmmnmazﬁﬂ;@ﬂﬁmw
a1 Aspnaiuineluanmitigumginunzan Tneline WiRnmadenamnmainaanadu Samsvileindsslon]
plansEReEILINEHARNANIE AD mﬂﬁmﬁﬁm%ﬁfaﬁumﬁmm@éauﬁuaﬁmugﬁm@ﬁu%mﬁmmmu aeinlafin
wnldussyfusiieguumniilivinzan  enavlifeeenfiaunelunauzusqlivanssdensiinengmuiena
Lﬁmmf&mglnmifﬂﬁmﬁ fegualinzifanianide maﬁﬂwwﬁﬁwmmlﬁﬂuLﬁﬂummmmiaﬁmﬁﬁgmx
wnelupseufigaeniseuaasfafiuansne ‘Emﬂﬁ?\lﬁumxglua:ﬁuimmuﬁwammﬂLrﬁ'mm:gﬂﬁuwmmﬁﬂﬁqa
L@L%@fﬁﬁmuﬂ'ﬁﬁuimﬂquﬁmm‘iu‘ﬂmﬁiwumﬁmLm'mﬁ meldRduidganzaziulunsaudumaianiislunisaing
anwLITEMARALLAMLLANAA (Equiiibrium Modified Atmosphere, EMA) melugeussquanuadn tiedinang
uazdasrraanadsuuamnadissingntesang  aneuasefitian wod sldRdangglussiulunseu
ma‘ﬁgﬁﬂLmzmvl,ﬁmmmi“ﬂm@mm‘wmammamimwﬂrﬁummﬁm i Wavanlunjmes (Ibaraki et al., 2000) way
fnadnnIulen (TtinarAney, 2009) WluFy

ainsaluazignig

AEAdt limpaauLazgian BOPP fiflpnnamin 25 lupseu ﬁqal,ﬂ%\um:g?\lﬁmﬁﬁ Nd-YAG laser THALES
e Al menanduuas 532 nm uazamaseulsz@naninuazanWIRsgia1zias Optical Microscopy laiany
sWdu BOPP uodndmannisunsuesingeandiaw (O,) uazamsuaulasanlas (CO )mu?\lzﬁ‘u‘llmﬂ%wLmu'ﬁ'ﬁmw
Thugnqugeuazeenifgiwldgenniauntulag MTEC fiu back- up substate wediidazglusziLluATRY
edatlunsrauauAaiuTas T Anu sz lesiunnsiesisienaiaty  udsdwansznusedures
meluirieameaan (Kerddonfag ef al., 2008) dw BOPP inzgaunaluasay 3 fheshsinaunausazldlunisine
il fenanssiumesfhTeenTiau winfu 2700 3765 uaz 6400 co/m’.day daunsussyEuanAndenwny WRdwin
nnanazdainianer udiussaslunaviedudaefidy BOPP lilianzg 09 BOPP ianzglussiulupseu (Diad ~
50 lupsaw) Afuanzgnanieildiuialilutlagiu Saduildy LDPE 'vmLmumumuﬂnmwmammmmlmmim
2R ~ 6 AaAMAT 41U 8 7 fle 109 LL@“L‘LI???J‘Uwm‘un'umvw"l,mmmmwm@m (TAPILIAL) mmmmmumvm‘w
fauin 15x17 uRams Ussqunz ~ 150 nduse 1 e AuinAiguugil 13 asrnTadas Mntuguiesnen
pIaaauANN tnaTiuiintBuafinanielugs (O,uaz CO,) Bunugewdaiiazareinld Baunseilnmm wa
magoydednuinyesing

KA

nsAnsNsldussainiaiingnge Lﬁ@ﬁmmﬂmmz WUINASNLAZ3IWA luATaU 3 Fivating it
aulRnsdururesireendiauuazanfueulaeanladuazsin WVTR uanslunionsd 1 UESTECEIRGEANITITAY BOPP i
mmvmmmium@ummmmwmimmmmLLﬂmLLuumum@mﬂlummnmsﬁlm Tneina MP-B mﬁmmmen 0, Uaz
CO, WAL 12.6% Uaz 6.3% AU 9 MP-A uaz MP-B mzﬁ@mwmimmﬂmmﬂmunmmmmumum 4
2BINTALINEN Iummmqq BOPP laitanzg A1fsunauansfing CO, wa,m,, 0, mﬂluqmmmmmnummnmamu
§n11 4 U (Figure 1)

Table1 Gas permeability of perforated BOPP and regular BOPP films (~ 25 micron)

Sample Transmission Rate (TR) (cc/m2/day), 23°C, 0%RH WVTR (g/m2/day),
OTR CO,TR 25°C,100%RH
Regular BOPP films 1600123 34651114 611
MP-A 2700%49 42281156 1612
MP-B 3765197 51561310 2615

MP-C 64001291 88701930 64t15
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Figure1  Changes in O, and CO, concentrations in BOPP film packages during storage at 13°C
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Figure 2 (A) TSS (B) TA (C) TSS/TA of rambutan packed in micro-perforated film; Z%Commercial film with 8
macro-perforations
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Figure 3 Effect of micro-perforated film on weight loss of rambutan during storage at 13°C

Jansaiua
= Y o e oa P 2 ] P = ang Yo \ o
nsAnEINNg s iUt asne INednengrakIzie wud1 g9 BOPP #iliiianyg Hantmlvifingsiiwdn
™ = o & v o ) % A a o a X o
aandaaiiulll i iEunufng Co, avannnuar 0, nalugeanainin deualigindaundniinluniandanis
wudnelfiies 3 du Wesanuzfiansmalauuuldld 0, dewsliiianisazanwesueanagedainnazuaunig
wela wzAsdinauazsadnAaUnAll douge LDPE wnzgmualunjaeslifinguarlatdiuwmnnifuly vinliane
qrydsnannuazaunziiianse  Wasanaunendnuntalunsaaunga@saud, 2544) Mnldanisoiuinels
Wien 6 Ju Tuanieiine BOPP ndgianzawaluaseulaniif lunissenliingmiudresnflulgunninmunzan inls
dogtzann1snglauasnISAaNAN NI TLAANITAAAIIDY TSS UAT WNTWIBY TA LH9™INUIRIAaz)N
Pl lwnszuaunnsmnela ( @mm 2544) u@nmnuﬂ@ummmsmﬂw’mmuﬁqqmu'lunﬂmuq,ma‘fvﬂmﬂmmm
49 ~90% mzﬁwarﬁmmsf&mmemﬂmmmm\i%mu@ﬂm W@Nmﬂ@ml‘fﬂ@mwmmmvmwammimw\myim Aetog
antlgmannnsILLTe MEATUAZNNSNTBTHANE Q3 MP-C Aanswannfressunadufinmant Tuiudl
9 2e9MaALiNE waznda Inmaiuinm luduin 12 nawnsiuesqluge MP-A BusanAntadnfuazindumsin
Aetu  Twanginziivenluge MPB  awnsninmanuantasnzuazdaunmiduisesiusesiizinanaen
TTELIIAN 14 TU
a1l
= va) 6 dld 1 =3 o
ANNMINARBINIaLTELWEUNATeIN T IdHANTR IR zaun luATa usa g NS A LN ULAT AT NTBANNE
wudnlunaiuinunlagldnge Micro-perforated B anunsaaisussenniadaulasuaziinangnisiuinen geaanis
= = N8 o Yy yal = o ¥ o v A & .
wasudrasruansduduimanlén wazinisgadaiiminiasign sa9a3unAa Micro-perforated A waz C g9
LDPE Manzgaunalug) 8 3 wazns BOPP #1lianzg muaal tnewnziiussqluge Micro-perforated B #:nsniiy
Fnelene 14 9 luneienziuesqluge BOPP lidianzganunsafiuinun e 3 4u

AURLAM
AuAdnvareuangudinatuladlancuasdanuiens il
naznsasinenmansuarmalulad Tunisativayueudssinndmiuanuddeil

NNUABNUNINEN AR TuazmaTulat

LAaNANSA19RY

A39UV ASwaTie. 2544, z@fmmLLawmﬂ‘Eu‘EaﬁuﬁqmaLﬁuLﬁmﬁﬂLL@wma”Lﬁ Faurinadt 4. uvnaAnendeinsmsnans. PN

mam s wnaa neeuusn Tasmi ﬂ@uﬁ‘a‘i“u LL@JJ‘j‘i‘m ﬂuﬁﬁ‘ﬂ@ 2552 mmm\wd@wmm%mmmiumﬂummﬂmimmﬂwmm
ﬂm\ﬂ’]W’Hﬂ\‘]Nﬂ'&ﬂﬂﬂiui’ﬂﬂ m?ﬂiwmmmmiwmmmmqmmmw] 8. TsalsumBungg. mm] 137.

Ibaraki, T., T. Ishii, E. lkematsu, H. Ikeda and H.Ohta. 2000. Modified atmosphere packaging of cut welsh onion: effect of micro-
perforated polypropylene film packaging on chemical component and quality stability of the vegetable. Food Sci. Technol.
Res.6: 126-129.

Kerddonfag, N., W. Chinsirikul, A. Fuongfuchat, and C. Winotapun. 2008. New approach in measuring permeability of micro-
perforated films via interated system of coulometric sensor with biaxially oriented PP membranes. Proceeding of the
Polymer Processing Society 24" Annual Meeting. Italy: 390.



