Accepted Manuscript

MICROCHEMICAL
JOURNAL

A new analytical approach to characterize the effect of y-ray
sterilization on wood

Claudia Mazzuca, Marilena Carbone, Rocco Cancelliere, Silvia
Prati, Giorgia Sciutto, Rocco Mazzeo, Laura Tositti, Roberto
Regazzi, Domiziano Mostacci, Laura Micheli

PII: S0026-265X(18)30501-0

DOI: doi:10.1016/j.microc.2018.08.001
Reference: MICROC 3285

To appear in: Microchemical Journal

Received date: 26 April 2018

Revised date: 31 July 2018

Accepted date: 1 August 2018

Please cite this article as: Claudia Mazzuca, Marilena Carbone, Rocco Cancelliere, Silvia
Prati, Giorgia Sciutto, Rocco Mazzeo, Laura Tositti, Roberto Regazzi, Domiziano
Mostacci, Laura Micheli , A new analytical approach to characterize the effect of y-ray
sterilization on wood. Microc (2018), doi:10.1016/j.microc.2018.08.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.microc.2018.08.001
https://doi.org/10.1016/j.microc.2018.08.001

A NEW ANALYTICAL APPROACH TO CHARACTERIZE THE EFFECT OF y-RAY
STERILISATION ON WOOD

Claudia Mazzuca®?®, Marilena Carbone!?, Rocco Cancelliere!, Silvia Prati*, Giorgia Sciutto*, Rocco
Mazzeo®, Laura Tositti®, Roberto Regazzi®, Domiziano Mostacci®, Laura Micheli '3

1Department of Chemical Sciences and Technologies, University of Rome “Tor Vergata” Via della Ricerca Scientifica,
00133 Rome, ltaly

2 Consorzio Interuniversitario Biostrutture e Biosistemi “INBB”, Viale Medaglie d’Oro 305, 00136 Rome, ltaly

3CSGl, Center for Colloid and Surface Science (University of Rome “Tor Vergata” Unit), University of Florence, via
della Lastruccia 3, Sesto Fiorentino, 50019 Florence, ltaly

*Microchemistry and Microscopy Art Diagnostic Laboratory (M2ADL), Department of Chemistry, University of
Bologna - Ravenna Campus, via Guaccimanni 42, 48100 Ravenna, Italy

®Environmental and Radioactivity Lab, Department of Chemistry “G. Ciamician”, University of Bologna, via Selmi 2,
40126, Bologna, Italy

®Nuclear Engineering Laboratory, Department of Industrial Engineering, University of Bologna, Via dei Colli 16,
40136 Bologna, Italy

Abstract

Irradiation with y rays is widely used in the sterilization of a large variety of products and
materials in the field of medical supplies, pharmaceuticals, cosmetics, food industry and cultural
heritage. It is also applied on wood materials, with the purpose of improving their shelf-life, by
lowering the microbial charge and hence the microbial-related deterioration rate. A fundamental
issue when applying y rays is the preservation of the chemico-physical as well as of the structural
and mechanical properties of the materials irradiated, since a significant change of properties may
jeopardize the use of the materials for the purpose intended. To this end, in this paper we analyzed
the chemico-physical properties of four different types of wood used for the construction of musical
mstruments namely fir, maple, poplar and durmast oak under increasing doses of y rays. In detail,
the effect of incremental radiation doses was evaluated by comparing the results obtained by
acoustic tests with those providing information at molecular level, i.e., cyclic voltammetry, linear
square voltammetry and infrared spectroscopy. Moreover, in this work the glucose released as a
result of the degradation of wood cellulose and hemicellulose, has been analyzed for the first time,
with an innovative tool, based on the use of a Gellan gel. The integrated approach presented here,
based on both traditional and innovative techniques has proven to be highly efficient in providing a
complete picture of wood behavior following vy-ray irradiation, at both the macroscopic and the

molecular level.
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