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1. Abstract
The travel grant enable Dr. Nick Kodoudakis to attend the international conference Macrowine
2018. The conference was held in Zaragoza in Spain from May 28th to 31st 2018 and was
focussed on 7 main topics: Perceptions and emotions in wine consumption; Wine sensoactive
molecules; Metabolites and macromolecules; Wine stability: chemistry, microbiology,
technology; Vine/grape: quality, maturation, treatments, varieties; Microbiological diversity
and quality and Bioactivity and physiology. The participation at the conference provide an
excellent opportunity to get in contact with the latest advances at grape and wine research. Also
it was a good opportunity for networking with existing and potential collaborators.

2. Executive Summary
The 2018 edition of Macrowine was held in Zaragoza, Spain. Approximately 230 participants
attended the conference. There were delegates from more than 16 different countries with
enormous tradition in grape and wine production as also in grape and wine research. The
conference included 7 keynote, 28 oral and 10 flash poster oral presentations that covered a
wide range of the last advances of scientific and technological aspects of grape and wine
science. Also, 159 posters were presented covering different scientific areas that include the
grape growing, microbiology, metabolomics, grape and wine volatile and no volatile matrix,
wine oxidations, physiology and bioactivity of grape and vines, psychology of perception,
sensory etc. More than 600 research scientists from the academic world, the industry and
governmental organisations were co-authors, projecting the high scientific interest and level of
the congress.
Part of the Wine Australia funded research project (NWG 1401) was presented at the
international congress Macrowine 2018. The data were presented as a communication in the
form of a poster entitled ‘Impact of red and white wine macromolecules on the removal of
copper(I) sulfide by membrane filtration’ at the section ‘Wine stability: chemistry,
microbiology, technology’. Finally, with collaborators and potential new collaborators were
established relationships during the time of the conference.
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3. Details of the Travel
3.1. Macrowine 2018. Macromolecules and metabolites which
make wine magic.
Macrowine is a prestigious international conference focused on the wine macromolecules. The
7th International Conference of macromolecules and metabolites which make wine magic
(Macrowine 2018) was hosted in Zaragoza, capital of Spain’s Aragon region. It took place in
Hotel Palafox from May 28 to May 31, 2018. The conference was organised by the Laboratory
for flavour analysis and enology, Faculty of Science that is part of University of Zaragoza.
The Conference was specialized in the metabolites and macromolecules which make wine to
be a magic product. The purpose of the conference, according to the organizing and scientific
committees was ‘to bring closer scientists and build networks in order to help wine industry to
become more sustainable and more competitive, able to produce better, richer, more
appealing, safer, healthier and more stable and diverse products in a context strongly
restricted by Climate Change’.
During the conference they were presented works from the following 7 principal scientific
topics:
•

Perceptions and emotions in wine consumption

•

Wine sensoactive molecules

•

Metabolites and macromolecules

•

Wine stability: chemistry, microbiology, technology

•

Vine/grape: quality, maturation, treatments, varieties

•

Microbiological diversity and quality

•

Bioactivity and physiology

The extensive and varied range of grape and wine scientific works presented at the conference
was an excellent opportunity to get in touch with the last advances in grape and wine
macromolecules and metabolites.
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3.2. Attendance and poster
The congress was well organised and the quality of the oral presentation were of high quality.
They were a number of presentation of particular interest for the projects that includes the
research team that I work with, under the supervision of Dr. Andrew Clark and with Mrs. Xinyi
Zhang as a PhD student, as also other projects that involves researches from the NWGIC.
The presentation of the keynote Dr. G. Kotseridis from the Agricultural University of Athens
was quite interesting as he tried to connect the vine treatments and the effects on the grapes
and the volatile fraction of the wines. NWGIC has several works related with the vine growth
and the influence at the grapes and wines and for that reason the presentation was of special
interest. In the same way, Dr. V. Chenyier (INRA, Montpellier) present the work entitled
‘Cultivar diversity of grape polyphenol composition and changes in response to drought
investigated by LC‐MS based metabolomics’ has a special interest for our research centre as
the last period we are trying to use the LC-MS methods for polyphenols that had been
developed in France. We had the opportunity to get in contact with the group of Montpellier
and discuss about the difficulties, problems as also challenges of those analytical methods.
Dr. J. L. Aleixandre‐Tudo from the University of Stellenbosch presented the ‘Monitoring of
phenolic content in red wine grapes using a conveyor belt moving system’ a new and innovative
on-line monitor of phenolic composition method that can be of interest for the Australian
wineries. Dr. N. Loskos from E & J Gallo Winery presented the ‘Profiling of 1,4-cineole and
1,8-cineole in California grapes and wines’ and compared the concentration of the Californian
grapes and wines with that from Australia. The reference for the Australian wines was the work
of Dr. G. Antalick that was realised at our research centre (NWGIC) indicating the importance
in international level of the research that we do.
Dr. C. Saucier (University of Montpellier) presented the ‘Interactions between rosé wine
polyphenols and polyvinylpolypyrrolidone (PVPP): Colorimetry, targeted polyphenomics and
molecular dynamics simulations’. Our research team is interested in the use of fining agent
polymers in order to remove sulfide-bound Cu compounds from wines. Dr. F. Mattivi from the
Fondazione Edmund Mach research centre presented the work ‘State of the art, challenges and
prospects for the study of the wine and vine metabolome’ as also Dr P. Arapitsas from the same
centre presented ‘An update on wine ageing and sulfonations’. Both of those presentations are
of great interest for our research centre. We are interested in metabolomics as it is future of
wine research. Researches from NWGIC have gone to work at the Italian research centre and
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others will also go in the future. So, it is important to know the new achievements that they
have achieved so as also to maintain the relationship with them.
Dr. B. Fedrizzi from the University of Auckland works with polysulfides and his oral speech
was about ‘The role of yeast on polysulfides biosynthesis’. We are working with sulfides
mainly hydrogen sulfide and the synthesis of the polysulfides made by his group is of great
interest for us.
Finally, they were several presentations related to aldehyde compounds, but I would like to
mention the presentation of our PhD student Mrs. Xinyi Zhang who made an excellent
presentation and had very good reviews from the attendees of the conference.
On behalf of my research team, I presented part of our research project ‘Metal ion speciation:
Understanding its role in wine development and generating a tool to minimise wine spoilage’
(NWG 1401; funded by Wine Australia). The data were presented in the form of a poster that
was entitled ‘Impact of red and white wine macromolecules on the removal of copper(I) sulfide
by membrane filtration’. This work was co-authored by Andrew Clark and by myself from
CSU/NWGIC, by Eric Wilkes, Paul Smith and Agnieszka Mierczynska-Vasilev from AWRI,
by Anque Guo from the College of Enology, Northwest A&F University, China and by
Geoffrey Scollary from CSU/NWGIC and University of Melbourne.

4. Opportunities for international collaboration
The travel to the conference gave the opportunity strengthening relations with experts in the
field of macromolecules. Several researches potentially could be part of a collaborative project.
Researchers like Dr. Ferando Zamora and Dr Joan Miquel Canals (Rovira i Virgili University,
Spain), Dr. Vicente Ferreira (University of Zaragoza, Spain, where our PhD student Mrs. Xinyi
Zhang had the opportunity to visit his laboratory for flavor analysis and enology), Dr. Thierry
Doco (INRA Montpellier, France), Dr. Panagiotis Arapitsas (Fondazione Edmund Mach,
Italy), Dr. Martín Fanzone (INTA Mendoza, Argentina) and Dr.. Álvaro Peña-Neira
(University of Chile, Santiago, Chile) are some of them that we discussed the possibilities of
future collaborations. However, in the most of the cases the main problem is to find financial
support.
On the other hand, the meeting with Dr. Rebeca Deed (University of Auckland), which we
already have a collaboration, and with Dr. Bruno Fedrizzi from the same university was quite
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promising to achieve a collaboration on the topic of the sulfides. This is a topic that we are both
working on, but from a different angle. In that way, we can produce complementary works and
obtain novel results useful to understand the way that the sulfides are produced and influence
wine quality.
Finally, Dr. Paul Kilmartin (University of Auckland), an expert in electrochemistry showed his
interest to come and visit us in Wagga Wagga and discuss possible opportunities to work
together.

5. Conclusions
The principal object that was the participation and the communication of our work in the form
of a poster at the international conference Macrowine 2018 was completed without
successfully. The visibility of our center (CSU/NWGIC) and Australian wine research was well
represented from all the researches that attended the conference. It was also important to attend
the congress and become updated on the latest research findings in grape and wine.
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P-134
Impact of red and white wine macromolecules on the removal of copper(I) sulfide by
membrane filtration

N. Kontoudakis1, A. Mierczynska-Vasilev3, A. Guo2, P.A. Smith3, G.R. Scollary4, E.N.
Wilkes3 and A.C. Clark1
1: National Wine and Grape Industry Centre, Charles Sturt University. 2: College of Enology,
Northwest A&F University. 3: Australian Wine Research Institute. 4: National Wine and Grape
Industry Centre-Charles Sturt University/School of Chemistry, The University of Melbourne

The majority of copper in bottled wine is in the form of copper(I) sulfide, which is a potential
source of hydrogen sulfide in wine. Indeed, studies have shown the increase in hydrogen sulfide
concentration for wines bottled with higher copper concentrations when stored in low oxygen
conditions.

This study investigated removal of copper(I) sulfide from red and white wines by different
membrane filter media and the influence of wine matrix on copper(I) sulfide filterability.
Copper(I) sulfide formation was conducted in situ with copper(II) sulfate and sodium sulfide
addition to red, white wine and model wines. The membrane filters used were composed of
regenerated cellulose, nylon, polyethersulfone (PES), and polytetrafluoroethylene (Teflon,
PTFE) at 0.20 and 0.45 µm pore sizes. A glass fiber membrane filter with pore size 1.2 µm was
also used. Nanoparticle tracking analysis was utilized to measure copper(I) sulfide particle size,
and the amount of copper(I) sulfide retained by membrane filters was determined by atomic
spectroscopy techniques. The influence of wine components on copper(I) sulfide was
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conducted by additions to a model wine system. The wine components used had been
previously extracted from wine and included white wine protein, white wine polysaccharide,
red wine tannin, red wine polyphenol and white wine polyphenol.

The results showed that polyethersulfone and nylon membranes could remove up to 40-70 %
of copper(I) sulfide from white wine but not from red wines. The regenerated cellulose, teflon
and glass fibre membranes could remove minimal copper(I) sulfide. The particle size of
copper(I) sulfide was established for first time in wines, and was found to be around or below
0.2 µm. Accordingly, copper(I) sulfide removal by membranes was mainly due to adsorption
processes rather than particle size discrimination. White wine polysaccharides and proteins
were found to be the wine components that most inhibited the adsorption of copper(I) sulfide.
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