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B 2 Synthesis of pullulan-based silver nanoparticles and their anti-
&4 microbial activity for prevention of food spoilage :
Djuric A, Ilic D', Stefanovic Kojic J?, Gojgic-Cuijovic %, Jakovljevic 1), Beskoski

V1, Vrvie M!

Faculty of Chemistry, University of Belgrade, Belgrade', Institute of Chemistry, Technology
and Metallurgy, University of Belgrade, Belgrade®, Serbia

Introduction: Microbial polysaccharides have been used as stabilization agent for the synthesis of

silver nanoparticles. A new class of materials based on such nanoparticles may found a wide range of
potential applications including prevention of food spoilage.

Aim: The aim of the presented work was the synthesis of silver nanoparticles |.T\g-NPs) based on
periodate oxidized pullulan and investigation thus obtained material as an antibacterial agent.

Material and methods: Pullulan used in this work is pr.oducc(‘i b\ the yeasl-likc I'u.r?g.us A ,!;.JI.JJH.-’.‘I&.J,-;‘.\
strain CH-1. Ag-NPs were synthesized by heating Solul‘mns of sul\-'-:rr nitrate and n_.\ldl?'.':.f ‘ml: ?: ‘:.Ili.l!
temperature of 121°C. Formation of nanoparticles was \-'_ISLlaI”_\f' m.omlorcd_b_\-" chan;ﬁ_rp]g t!j: EU ({u\n :n.
solution from colorless to yellow brown. The characterization ol AgN P.h was p.l_‘lll.ll"'l'ﬂl.t. l:)fD)_-( _”;?
nning electron microscopy (SEM). anq electron d.erra‘cmlm spectroscopy ( D ). - i
SPTF\:rD?CrOiEIy.azfiiily of produced Ag-NPs was tested using the strain of Micrococcus Ivsodeikticus and
antibacte
it was shown significant activity against them. < co |
Results: Pullulan CH-1 is a linear a-D-glucan having glucose residues connected by (1.4)- anc

/ /1 units 3 Its present in this work showed
Aich ne (7%) maltotetraosyl units. The results p .
('1.6)-glucOSIdlc(;l"tat%is;):LgE;?;n o(t‘;\g—NPS based on polyaldehydo polymer obtained by treatment
improved procedur:
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pullulan with periodate ions. Ag-NPs produced were characterized by UV-VIS data.' Ultraviolet visible
absorption spectra of these solutions showed sharp absorption at 400-440 nm, relating to the plasmon

resonance of silver ions. SEM data indicated that nanoparticles formed were polydispersed. EDX
spectrum showed presence of silver, b

y sharp signal in the silver region at 3 keV. Antibacterial activity
of Ag-NPs was proven, too.

Conclusion: Obtained results showed that synthesized antibacterial material, based on oxidized
pullulan Ag-NPs is promising candidate for a wide range applications, among them is very important

food industry, as food packaging products, as barrier materials and antimicrobials for prevention of food
spoilage.

Keywords: pullulan, nanoparticles, antibacterial activity
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Results and Discussion
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of les was visually monitored
wchwwuuuwmamummmmuwmm Ultraviolet
visible absorption spectra [UV-Vis) of these solutions (Fig. 3) showed sharp
bsorption maxima at range 400-440 nm, relating to the plasmon resonance of

Fig. 4. SEM micrograph (a) and EDX spectrum (b) of dried sample nanoparticles
obtained by reducing silver nitrate with periodate axidized pullulan

Antimicrobial activity of silver nanoparticles

The antibacterial activity of silver nanoparticles was tested using the strain
of Micrococcus lysodeikticus, and it was shown significant activity against them
(Fig. 5).

Aim
The aim eﬂhe pmun wrl: was tast synthasis of pullulan-based silver
d pullulan and silver ions with the aim of
broadening Immm in this area, Thus obtained silver nanoparticles can
be used in many applications, including the food industry.

Eig. 5. Results of antibiogram test of pullulan-based silver nancparticles using the
strain Micrococeus lysodeikticus

* Dismeter of inhibition sone increases with the greater degree of ewidation of the pullulan

eru-m mn.uw-mwu- -CHO groups affects on an increased formation
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