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Extending shelf life of brown rice by using different packaging materials and oxygen absorber
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Abstract

Effects of oxygen absorber and packaging material types (foil, PVDC, PE, and PP bags) on shelf life of
cargo rice (brown rice) were studied. The amount of oxygen and carbon dioxide in the bags related to gas
permeability of packages. It can be ordered from high to low permeability as PE > PP > PVDC > foil. Higher
content of oxygen in PE and PP bags were caused of insect and mold infestation which represented the end of
shelf life. The shelf life of brown rice in PE and PP bags with and without oxygen absorber was 105 days, and in
PVDC without oxygen absorber was 150 days. Shelf life of brown rice in PVDC with oxygen absorber and in foil
with and without oxygen absorber was longer than 180 days. Types of packaging materials and use of oxygen
absorber had no effect on a, and moisture content of brown rice. Amount of hexanal (a rancid odor) was
measured by SPME-GC. Packaging with oxygen absorber could reduce hexanal content of brown rice. Therefore,
the use of foil and PVDC packages with oxygen absorber can extend shelf life of brown rice.
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Figure 1 Effects of packaging types and oxygen absorber on %CO, and %O, in packages of brown rice (a)

without and (b) with oxygen absorber
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Figure 2 Effects of packaging types and oxygen absorber on hexanal contentin (a) PE bags (b) PP bags (c)
PVDC bags and (d) aluminum foil bags

a9l
‘ﬂ?‘mmafaﬂ%L@uu,@zmafmuvlmﬂﬂvlfnm“lumﬂﬁmeﬁﬁmﬁuﬁ’ﬁuﬂ'ﬁ@”mmmﬁmmummﬁ”ﬁsﬂmmmmﬁmsﬁﬁuq
TnenileFavanangmsnistutuaesiinganunlutes ldun f9 PE, PP, PVDC ua¥ aluminum foil N13ungEN1189
pandlaulinneny PE uaz PP ﬁﬂﬁlﬁmuamLL@&%@ﬁ%ﬁWiﬁLﬂumiéuz@mfa’mqmiLﬁu*’ﬁw%@uﬁﬂumiﬁgﬁmﬁ



'

2. ENAARFINES 171 38 R1TUT 5 (W) AUENEY - FAIAN 2550 matinaigniniudiadends 233

fanann  deanansadiuld 105 fu luaniziidhadeniieluge PVDC @114 oxygen absorber flangniaiiu 150 Fu
drodanialuge PVDC i oxygen absorber LazgJ foil v laifuasd oxygen absorber ﬁ'ﬂ’l?;qlﬂ’]i‘ﬁ‘]_lf;l:’\nwi 180 Suiu
Tl afinaesussaineiuaznisld oxygen absorber laifiuasiarn a, LL@wﬂ?NWMﬂQWN%uﬂ@Q%W%@NﬁQﬁl@’ﬂm'ﬂ’mﬂ’]i
Win n9ld oxygen absorber mmummnmfmummm daaanaiin hexanal mfawwsﬁfauuﬂumﬂﬂmmuuj
ImﬂLfawq“mqsﬁfaumwmafﬂum PVDC \fin hexanal tasign Favtunngld ussqAtusl  PVDC wag aluminum foil
$auriU oxygen absorber dagEinangnisiudnadenials

1aN&198194

neslnguIng. 2549. dratenfleuazdnandes. (svuusanlatl) unadaya:
http://nutrition.anamai.moph.go.th/1675/0ld1675/Html/menu16/m1610.html (26 AATAN 2549)

nuAng galsan. 2538. nanN19Us99. NPT IMATLIATNIILIIY ATUTEAANMNITHINGAT NUNINUNANHATAIARNS NFUANN.

Gordon, M.H. (2001) The development of oxidative rancidity in foods. In: Antioxidants in food practical applications (Pokorny, J.,
Yanishlieva, N. and Gordon, M. eds.), CRC Press, New York, pp. 7-21.

Herbst, S T. 2006. Rice. (Online). Available: http://www.internationalrecipesonline.com/recipes/dictionary.pl?5773 (October 26,
2006)

Modi, V.K., G.S.S. Gowda, P.Z. Sakhere, N.S. Mahendrakar, and D.N. Rao. 2006. Pre-processed spice mix formulation and changes
in its quality during storage. LWT 39:613-620.

Plastics Design Library (1995) Barrier materials - an overview. In: Permeability and other film properties of plastics and elastomers,
Norwich, New York.

Tarr, C.R. and P.R. Clingeleffer. 2005. Use of an oxygen absorber for disinfestations of consumer packages of dried vine fruit
and its effect on fruit colour. J. Stored Product Res. 41:77-89.

The National Acadenies Press. 2002. High-Energy, Nutrient-Dense Emergency Relief Food Product. (Online).  Available:
http://www.nap.edu/books/030908315X/html/115.html (26 Oct 2006)

Wongpornchai, S., K. Dumri, S. Jongkaewwattana, and B. Siri. 2004. Effects of drying methods and storage time on the aroma
and milling quality of rice (Oryza sativa L.) cv. Khao Dawk Mali 105. Food Chem. 87:407-414.



