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Novel Bioactive Paper Coated with Green Synthesized Nanosilver/
Magnetic oxide for Food Packaging
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ABSTRACT

To avoid infections by bacteria and viruses from food products, the use of antibacterial
packaging would be an interesting alternative. In this study, coating paper packaging with nanosilver-
decorated magnetic oxide (Ag@Fe;O,) has been developed. The Ag@Fe;O, was prepared by a facile and
environmentally friendly method using spent coffee ground extract. The effect of Ag@Fe;O, content on
properties of coated paper was investigated. The overall properties of coated paper improved when the
Ag@Fe;0, content increased up to 0.15 %w/v. The increase in tensile index and decrease in water vapor
permeability was found in coated paper with 0.15 %w/v Ag@Fe;O,. Furthermore, this coated paper also
exhibited the synergistic effect on antibacterial activities against £. coli and S. aureus. The release of
metal ions in food simulants and kinetic release parameters were studied. The release of silver ions was
lower than the requirements of European Standard and ferrous ion release did not exceed the
recommended iron intake for humans. The coated paper with 0.15 %w/v Ag@Fe;O, had better
capabilities to maintain quality and extend shelf- life of tomatoes. The obtained coated paper Ag@Fe;04

is a promising bioactive food packaging to retain food freshness.

UNANEa

= a A a & N a o v v cou & & N =)
L‘WEJ‘ViaﬂLaEJdﬂ’liGmL‘*Uaf\]’lﬂLLUﬂV]LﬁEJLLaBbL’JialumWi ﬂ']{i,‘sU‘Uﬁi'i]]ﬂm"VlEJ“UY:NL%aLLUﬂWLﬁﬁJﬁNLﬂuLLUQW’N

'
a

Alasuanuaula Iuawuﬁﬁaﬁﬂ'1imﬁa‘uﬂizmwé’aauﬂu%anai‘ﬁﬂé’uLLmuuaummmméﬂ (Ag@Fe;0,) lign
Walndy AgaFe,0, annsawioalldaniziduiinsredundenlagldarsatnainninniun naves AsaFe,0,
senuaudiniswniounszaulagndnw audilagsiuvesnsemuiniuiiousinames AceFe,0, Windui
0.15 Woddud Aduiuseiadaiingy LLazﬂ'1iamawaﬂﬂ'ﬁ%umﬂafwgﬂwuLﬁ'aﬁmimﬁauﬁw Ag@Fe;0,
0.15 Wesidud uenaniinszanuilindeufinmunisiinnusnlunsdududeuuniiedmiu Escherichia
coli (E. coli) way Staphylococcus aureus (S. aureus) nsUanUasslosouvadlansluomsitaniwaziiuys
msaaumansliviinisfinwinisanudesdanesuazimesalosou wuindaniesnindiseylusasgiu EU
10/2011 uazieidlessululldiAunuuiinaumaniiaslédudmivayed nmsiedeunszatesng AgaFe,0, 7
U3nas 0.15 Wedldust Sanuanansolunsamunmiazdnergnsifvinwvessidoma nseanuiiadeuse

Ag@Fe;0, filddianunsaihluuszandldiluussiurioangnsnadanimiioninuanveomns

Keywords: Silver nanoparticle, Magnetic oxide, Bioactive packaging

Addsy: aunauluTanes sumawaneanles ussyiaeieangaN1TININ

*Student, Master of Chemical Engineering, Faculty of Engineering, Khon Kaen University

**Associate Professor, Department of Chemical Engineering, Faculty of Chemical Engineering, Khon Kaen University

567





