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Synthesis of stable silver nanoparticles using aqueous solutions of pullulan and
its polyaldehydes

Jovana R. Stefanovi¢, Belgrade/SRB, D. D. lli¢, Belgrade/SRB, D. M. Jakovljevi¢,
Belgrade/SRB, G. D. Gojgi¢-Cvijovi¢, Belgrade/SRB, M. M. Vrvi¢, Belgrade/SRB,
IChTM - Department of Chemistry, University of Belgrade, NjegoSeva 12,
Belgrade/SRB

Pullulan is one of the extracellular polysaccharides produced by the “black
yeast" Aureobasidium pullulans that is widely spread in different ecological sites,
including forest, soil and peat [1]. Pullulan is a linear «-D-glucan which structure
consists of a series of maltotriose units connected by «-D-(1-6) glycosidic bonds.
However, some of the maltotriosyl residues are replaced by higher oligosaccharide
units, most frequently with maltotetraosyl units [2]. In the earlier work we reported
structure of the pullulan produced by Aureobasidium pullulans, strain CH-1 [3].

Silver nanoparticles have been synthesized by using linear polysaccharide
pullulan and its polyaldehyde that served to cross-link the individual polymeric chains of
this polysaccharide. Obtained solutions of polymers were used as both the reducing
and stabilizing agents. Reactions were carried out in two different conditions: in the
microwave and in the autoclave. Nanoparticles thus prepared are found to be stable in
aqueous solution over a period of one month at room temperature, without any
aggregation of the particles. UV-Vis spectra of the investigated solutions showed a
characteristic absorption peak at 424 nm.

The morphology of the samples was analyzed using scanning electron
microscopy (SEM), which showed polydispersity of the particle size.

Antimicrobial activity testing was carried out at agar plates with different
concentrations of the investigated solutions, against various strains of bacteria and
fungi. Results showed that the microbial growth was gradually reduced as the
concentration of the silver increased.

Application of pullulan and its derivatives in nanochemistry extends the
application of this polysaccharide, which is already widely present in various fields,
such as medicine, biotechnology, food, pharmaceutical, cosmetic and many other
industries [4].
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Pullulan is one of the extracellular polysaccharides produced by the “black yeast” Aurecbasidium pullulans that is widely spread
in different ecological sites, including forest, soil and peat [1]. Pullulan is a linear a-D-glucan which structure consists of a series
of maltotriose units connected by a-D-(1-+6) glycosidic bonds. However, some of the maltotriosyl residues are replaced by higher
oligosaccharide units, most frequently with maltotetraosyl units [2]. In the earlier work we reported structure of the pullulan
produced by Aureobasidium pullulans, strain CH-1 [3].

Silver particles have been synthesized using pullulan and its
polyaldehydes that served to cross-link the individual polymeric chains
of this polysaccharide and 100 mM AgNO,. Obtained solutions of
polymers were used as both the reducing and stabilizing agents.
Reactions were carried out in two different conditions: in the microwave
and in the autoclave. Nanoparticles thus prepared are found to be stable
in aqueous solution over a period of one month at room temperature,
without any aggregation of the particles (Figure 1). UV-Vis spectra of the

g i sol I ia istic absorption peak

y Figure 1: Solutions of silver nanoparticlos,
at 424 nm (Figure 2). one day after experiment (leff) and one month later {right)

The morphology of the samples was analyzed using scanning electron
microscopy (SEM), which showed polydispersity of the particle size
(Figures 3, 4).

Antimicrobial activity testing was carried out at agar plates with different
of the i igated soluti gainst various strains of bacteria
and fungi. Results showed that the microbial growth was gradually reduced as

the concentration of the silver increased. Figure 5 represents some experiments

fif t Micr lysodeikti ATCC 4698,

Figure 2: UV-Vis of the silver
i :. E E
Figure 3: Scanning electron micrography of Figure 4: Energy T 0 Figure 5: Antimicrobial test

obtained silver nanoparticlos of silver nanoparticles prepared from 100 mM AgNQ, solution against Microccocus lysodeikticus

Application of pullulan and its derivatives in nanochemistry extends the use of this polysaccharide, which is already widely

present in various fields, such as medicine, bi hnology, food, phar ical, cosmetic and many other industries [4].
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