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New Multifunctional NaturaIBiomateriaIs Based on Zn0 Nanoparticles and
Polysaccharide Gums Obtained by Green Synthesis
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“llie Murgulescu” Institute of Physical Chemistry, 202 Spl. Independentei, 060021 Bucharest, Romania

INTRODUCTION & AlIM

Eco-friendly and cost-effective
Zn0O nanoparticles were synthesized via
a green approach employing three
biologically derived polysaccharide
gums: acacia, guar, and xanthan as
stabilizing and reducing agent.

~ RESULTS&HDISCUSSION
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Fig. 1. FTIR spectra of (a) Acacia gum and ZnO-A; (b) Guar gum and ZnO-G; (c) Xanthan
gum and ZnO-X.
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The aim Is to produce biocompatible
nanoparticles with improved functional
properties for biomedical applications.
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The synthesis was performed
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formation of ZnO nanoparticles using
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these gums was Conf'rmed_ through Fig. 2. Thermal curves of (a) ZnO-A, (b) ZnO-G and (c) ZnO-X nanoparticles (nitrogen
FTIR, XRD, thermal analysis, SEM, atmosphere, heating rate of 10°C/min)

Raman spectroscopy, and : PRAPSY

photoluminescence studies.

Intensity (abs)

Intensity (arb. units)

Intensity (arb. units)

I ¥ I . 1 1 I
40 50 60 70 80

2 theta (deg) Raman Shift (cm ™) Raman Shift (cm™)

Fig. 4. Resonant Raman spectra of (a) ZnO-A (b) ZnO-G, and
(c) ZnO-X and (right) extended spectral region of the ZnO-X
spectrum.

Fig. 3. The X-ray diffractograms
of ZnO-A, ZnO-G and ZnO-X
samples
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Fig. b. Photoluminescence spectra of (a) ZnO-A (b) ZnO-G, and (c) ZnO-X and (right)
deconvolution of the ZnO-G spectrum showing the broad band in the visible region and two
bands in the UV region.
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ZnO-A, G, and X nanoparticles (~14 nm) exhibit IR and XRD profiles consistent with
pure hexagonal wurtzite ZnO (JCPDS 36-1451), confirming high purity and crystallinity.
Thermal analysis reveals three steps: dehydration, surface group removal, and structural
reorganization. SEM shows cauliflower-like morphologies. Raman spectra display
characteristic LO phonons, while PL indicates a defect-free crystal lattice.

CONCLUSION

This study demonstrates that polysaccharides employed as chelating agents provide an effective strategy for the biosynthesis

of ZnO NPs, enabling controlled morphology and highlighting their potential for biomedical applications.
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Fig. 6. SEM micrographs at different magnification:
(a-b) ZnO-A; (c-d) ZnO-G and (e-f) ZnO-X.
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