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DIRECTOR’S REPORT
It gives me great pleasure to present the 2015 Annual
Report for the Australian Research Council’s Training
Centre for Innovative Wine Production (ARC TC-IWP).
The year has been a very busy and productive one as
students, postdocs and research staff pursued 18
projects that span the ‘grape-to-glass’ continuum in the
pursuit of a multi-faceted strategy to achieve wines of
the flavour and alcohol balance desired by consumers.
Our entire complement of ICHDRs and ICPDs was
achieved in early 2015 along with our first complete
vintage. We marked this achievement by holding the
launch of the ARC TC-IWP. As featured in the 2014
Annual report we were very pleased to have the Centre
officially launched by the Minister for Education and
Training, the Hon Christopher Pyne.
The interest generated from the launch in the media and
the research community continues to the present and
resulted in some 80 press releases, articles, radio and
TV interviews from all over Australia and as far away as
the UK, USA, China, the Netherlands and Croatia. As
well as delivering further inputs and potential new
collaborations, this interest resulted in invitations for
Centre students and staff to profile our activities, again
nationally and internationally.

ethanol yields ● the first assessment of cyclodextrins for
removal of ‘green’ and spoilage characters ● evidence
for the rapid and variable loss of alcohol from wine
poured in glass (with striking implications for wine
judging/shows) ● marked cost reduction and improved
yields in ethanol production from winery wastes. From
these findings, two new wine products were made this
year, and several practices developed or validated by
the Centre have been adopted by partner organisations.

Several Centre participants have had their excellence
recognised through prestigious awards: Prof Pascale
Quester (2015 Telstra Business Women’s Awards), Dr
David Jeffery (Royal Australian Chemical Institute
Medal), and Assoc Prof Paul Grbin, Assoc Prof Kerry
Wilkinson and Dr David Jeffery (South Australian
Interactive Media Excellence Award and Wine
Communicators of Australia Award), among others.

Finally, during the latter half of the year I was based for
extended periods at the University of Bordeaux and the
University of Cambridge. In this time I promoted the
Centre in Europe, met with overseas partner
organisations, developed new linkages and secured an
overseas placement for at least one of our ICHDRs.
Whilst I remained in contact I’m grateful to all Centre
participants for putting up with teleconferences and my
being in another time zone. I’m particularly grateful to Dr
Renata Ristic and Anne Auricht for assisting with the
day-to-day issues as well.

The Centre’s Annual workshop provided an opportunity
for the ARC TC-IWP to take our work ‘on the road’ and
present our findings to wine industry delegates in
Tasmania. A program of scientific presentations was
accompanied by an excellent range of educational and
developmental workshops for the ICHDRs and ICPDs
(The Tasmanian wine industry, Masterclass on
Tasmanian, and Selling research to industry), which
complimented further offerings at home and through
professional workshops. Collectively these development
activities have underscored the training focus of the
Centre and provided an outstanding environment for our
ICHDRs and ICPDS to flourish.

At the time of writing we are through our second vintage
and eagerly awaiting the analysis of this year’s wines
and other experimental treatments. We look forward to
the first of our current ICHDRs completing within the
next 12 months. At the same time our interactions with
industry and researchers have highlighted strong
interest in the continuation of several projects or spin-off
topics, both of which would form the basis of future work
of high industry relevance. To that end we are securing
partners and developing a bid for ‘TC2’, which captures
the momentum, capabilities and research excellence of
the current Centre in a new bid.

On the research front, our projects have begun to
provide interesting and impactful results: ● novel harvest
and blending strategies show great promise for alcohol
management without compromise on flavour and colour
● the genetic and physiological basis for berry cell death
(as a cause of berry shrivel/juice concentration) are
being defined ● a first side-by-side evaluation of nonSaccharomyces yeast for their propensity to lower

Professor Vladimir Jiranek
Director
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THE CENTRE

3.

Post fermentation: selectively remove alcohol and
develop additives to adjust levels of sensory
compounds in wines from under-ripened grapes or
lost from wines of lower(ed) alcohol content.

4.

Define current market and consumer perceptions
and preferences for lowered-alcohol wine and use
this knowledge to inform the production process.

Overview
The Australian Research Council (ARC) Training Centre
for Innovative Wine Production (TC-IWP) was
established at The University of Adelaide in 2014. The
centre is one of only four Training Centres funded in the
first round of the ARC's Industrial Transformation
Research Program, which is designed to foster close
partnerships between university-based researchers and
the industry members benefit from the research
outcomes.

These topics will be addressed through an integrated
whole-of-production-chain approach that starts in the
vineyard, integrates vinification and post-vinification,
and finishes with wine consumers.

Facilities

The TC-IWP was formed with support from industry
partners and Wine Australia and links the scientific and
industrial expertise as contributions and facilities of the
University of Adelaide, Charles Sturt University, the
Australian Wine Research Institute, CSIRO, NSW
Department of Primary Industries, SA Research and
Development Institute, BioSA, Treasury Wine Estates
Vintners Ltd, Laffort Australia Pty Ltd, Lowe Wines Pty
Ltd, Memstar Pty Ltd, Tarac Technologies Pty Ltd and
Sainsbury's Supermarkets Ltd. The centre is directed by
Professor Vladimir Jiranek (UA) with the help of the TCIWP Advisory Committee.

The TC-IWP has established links and collaboration with
all 12 partner organisations, whose contribution in
expertise and facilities is essential for the TC-IWP
research projects. The base for the Centre, the
University of Adelaide’s Waite Campus, is home to the
Wine Innovation Cluster, which includes UA, AWRI,
CSIRO and SARDI.
It is one of the largest
concentrations of grape and wine research facilities in
the world.
The Wine Innovation Central Building is home to the
ARC Training Centre and houses world-class research
laboratories and other state of the art research facilities.
It is also home to AWRI with SARDI and CSIRO partners
located in adjacent buildings, thereby enhancing
collaboration and communication opportunities and the
optimum use of specialist equipment. The building, a
joint $30 million construction, was completed and
opened in 2008. It has extensive facilities for vine
physiology,
biochemistry,
molecular
biology,
microbiology and sensory studies as well as process
testing laboratories.

Our mission and aims
The Training Centre will provide new knowledge,
methods and technologies as well as highly skilled PhD
and postdoctoral researchers to tackle the main
challenges for the Australian wine industry, such as
climate warming, water restrictions, changing consumer
preferences and rising wine alcohol content. Earlier
grape ripening and more frequent hot weather events
tend to compress vintages and lead to over-ripening and
high sugar accumulation in grape berries. Over-ripened
grapes lose their fresh fruit sensory profiles producing
wines that can be overly alcoholic, “hot” and
unbalanced.

The University of Adelaide’s Hickinbotham Roseworthy
Wine Science Laboratory at the Waite campus is a
state-of-the-art winery and research facility doing
valuable work for the wine industry, through education,
research and service provision. Students, researchers,
laboratory staff and wine industry professionals are all
involved in the winemaking, in a collaboration aimed at
furthering quality, knowledge, and sharing of
information, not to mention turning out award-winning
wines.

The approach that the TC-IWP will take in order to
reduce alcohol levels and enhance wine flavor profile
will include interdisciplinary strategies with specific
research aims in the areas of viticulture, microbiology,
winemaking, wine processing and consumer studies.
The specific aims are:
1. Through the vineyard: curb sugar accumulation,
accelerate the development of flavour compounds
and minimise taint compounds in the grape.
2. At the winery: remove sugar prior to fermentation,
divert sugar away from alcohol, improve the
reliability and reduce the duration of high sugar
fermentations, and enhance the sensory properties
of wine.

Wine production started in 1998 with less than 10 tonnes
being processed, and now has a capacity of nearer 200
tonnes, although the annual average is currently closer
to 120 tonnes. There are more than 1000 tanks, around
100 of which hold over 200 litres. Most are for small
batches to accommodate the various requirements for
teaching, research, and catering to industry needs.
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PROJECTS AND RESEARCHERS
Key Centre Personnel
Professor Vladimir Jiranek (Director)

The University of Adelaide

Professor Stephen Tyerman

The University of Adelaide

Professor Dennis Taylor

The University of Adelaide

Professor Pascale Quester

The University of Adelaide

Associate Professor Kerry Wilkinson

The University of Adelaide

Associate Professor Paul Grbin

The University of Adelaide

Associate Professor Susan Bastian

The University of Adelaide

Associate Professor Rachael Burton

The University of Adelaide

Associate Professor Christopher Ford

The University of Adelaide

Dr David Jeffery

The University of Adelaide

Dr Roberta Crouch

The University of Adelaide

Professor Alain Deloire

Charles Sturt University

Dr Leigh Schimdtke

Charles Sturt University

Dr John Blackman

Charles Sturt University

Dr Peter Torley

Charles Sturt University

Associate Professor Suzy Rogiers

NSW Department of Primary Industries

Associate Professor Markus Herderich

AWRI

Dr Paul Smith

AWRI

Dr Karen Bindon

AWRI

Professor Rob Walker

CSIRO

Associate Professor Victor Sadras

SARDI

Dr Theunes Johannes van der Westhuizen

Laffort Australia Pty Ltd

Dr Vanessa Stockdale

Treasury Wine Estates Vintners Ltd



PI Paul Petrie has moved from Partner Organisation Treasury Wine Estates Vintners Ltd to the AWRI/SARDI.
No organisation is added or removed from the Training Centre due to this change. PI Dr Vanessa Stockdale
from TWE continues to supervise students and will act as the main contact person for the Centre.



Dr John Harvey (Other Organisation: BioSA) was replaced with Herve Astier, Business Development
Manager. Herve will join the Advisory Committee as an observer only.



Debbie Barnes replaced Ryan Carter at the Partner Organisation Sainsbury's Supermarkets Ltd, UK. Debbie
will join the Advisory Committee as an observer only.



CI Dr Roberta Crouch has taken a substantive role at the Burgundy School of Business in Dijon (retaining a
fractional appointment at the University of Adelaide). Dr Crouch continues to make her contribution to the
TC-IWP via supervision of Ms Bora Qesja.



CI Prof Dennis Taylor has resigned from the University of Adelaide, but holds an adjunct position through
which he continues to make his contribution and to supervise ICHDR students.
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Advisory Board 2015

Professor Vladimir Jiranek (Director)

The University of Adelaide

Professor Stephen Tyerman

The University of Adelaide

Professor Alain Deloire

Charles Sturt University

Associate Professor Markus Herderich

AWRI

Professor Rob Walker

CSIRO

Associate Professor Suzy Rogiers

NSW Department of Primary Industries

Associate Professor Victor Sadras

SARDI

Dr Theunes Johannes van der Westhuizen

Laffort Australia Pty Ltd

David Lowe

Lowe Wines Pty Ltd

David Wollan

Memstar Pty Ltd

Dr Vanessa Stockdale

Treasury Wine Estates Vintners Ltd

Dr Lin Lin Low

Tarac Technologies Pty Ltd

Ryan Carter/ Debbie Barnes

Sainsbury’s Supermarkets Ltd (observer)

Dr John Harvey/Herve Astier

BioSA (observer)
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RESEARCH PROJECTS
Project

Researcher

1a

Optimisation of an early harvest regime – impact on grape and wine
composition and quality

Olaf Schelezki

1b

Application of reverse osmosis/perstraction to wines made from
grapes with different levels of maturity: chemical and sensory
evaluation

Rocco Longo

2

The sugar-potassium nexus within the grape berry

Zelmari Coetzee

3a

Cell death in the berry and berry weight loss

Dr Simon Clarke

3b

Investigation of the physiological cause of grape berry cell death

Zeyu Xiao

3c

Molecular events underlying death in the grape berry

Siyang Liao

4

The biochemical response of grapevines to smoke exposure

Lieke van der Hulst

5
6

Programmed cell death in grape berries/communication between yeast
Dr Shifeng Cao
and grapevine
Managing ethanol and sensory compounds by non-Saccharomyces
Ana Hranilovic
yeasts

7

Cyclodextrins – an inert carbon sink for grape sugars

Chao Dang

8

Impact of high sugar content on the efficiency and sensory outcomes
of un-inoculated fermentations

Federico Tondini

9

Selective and deliberative use of winemaking supplements to
modulate sensory properties of wines

Sijing Li

10a

Getting alcohol content right: The compositional and sensory basic for
an alcohol sweet spot

Dr Duc-Truc Pham

10b

The alcohol sweet spot phenomenon

David Wollan

11

Controlling unripe characters using molecularly imprinted polymers or
specific microbials to eliminate methoxypyrazines from wine

Chen Liang

12

Large scale processing of wine components of vinification for the
creation of useful products streams

Dr Ravichandra
Potumarthi

13

Because you are worth it: Self-sacrifice vs. product authenticity (The
case of wine)

Bora Qesja

14

Translation of ‘whole of production chain’ wine science research to
industry outcomes

Dr Renata Ristic
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RESEARCH HIGHLIGHTS
Harvest 2015…

…counting grapes…

…making wines….

…hundreds of chemical analyses….

…and sensory evalutions…
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Project 1a: Optimisation of an early harvest regime – impact on grape and wine
composition and quality
Researcher: Olaf Schelezki
Supervisors: Dr D. Jeffery, Professor A. Deloire, Dr P. Smith
The first harvest of this project was accomplished in 2015. Wines with different
alcohol levels were made with a) consecutive harvest (four harvest dates), b)
substituting juice from mature crop with low alcohol wine (resulting from grapes
harvested at mid-veraison) and c) substituting juice from mature crop with water.
February 2015 was characterised by harsh ripening conditions with heat waves and
severe drought. The resulting shrivelling of the berries led to an increase of potential
alcohol of almost 3% v/v within three days, giving a control wine with a final alcohol
concentration of 18.3% v/v. As weather extremes like these are expected to occur
more frequently, the conditions in 2015 were excellent to investigate the blending
approach proposed in this project. Chemical analyses of grapes and wines have
been conducted including basic
analysis (Brix, pH, titratable acidity,
wine organic acids by HPLC), grape
and
wine
tannin
(MCPT,
phloroglucinol assay and GPC), grape
and wine polysaccharide composition
(HPLC), wine anthocyanin and colour measurements (Somers assay),
wine volatile analysis by GC-MS and sensory analysis (descriptive
analysis). Initial results show that the water or low alcohol wine additions
did not have adverse effects on the final wine composition, and total
anthocyanins, wine colour density and phenolics were not significantly
affected at all. Sensory analysis indicated wine components other than
ethanol may be important to the perception of ‘hotness’ since some
lowered alcohol wines were perceived hotter than wines from earlier
harvests with equal or even higher ethanol concentrations.
As a side project to the main objective, the effect of berry heterogeneity on wine quality is being investigated in a warm
climate context. For each of the consecutive harvest points the total soluble solid (TSS) values and sizes of 1000 berries
were measured, representing the overall population. Preliminary results indicate that removal of small sized berries
could decrease the alcohol concentration of the final harvest wine, and possibly improve wine quality with little loss in
volume. Feedback from presenting at the ASVO seminar in Adelaide in November 2015 was promising and gave reason
to increase the workload for this project in 2016. To this end, micro-scale winemaking will be conducted for different
berry sizes and TSS categories in order to investigate the compositional and sensory changes resulting from berry
sorting.

“The Training Centre gave me the opportunity to travel to Tasmania
for the first TC-IWP workshop where I was exposed for the first time
to a critical audience from both the industry and the science
community to which I presented my project. This gave me a
valuable experience for following presentations, one of which was
the talk I gave at the ASVO seminar in 2015 where I presented my
side project that deals with berry ripening heterogeneity. It gave me
the motivation to increase the research efforts in this direction and I
created an internship position for a French student who eventually
would be working with me on the objectives.”
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Project 1b: Application of reverse osmosis/perstraction to wines made from
grapes with different levels of maturity: chemical and sensory evaluation
Researcher: Rocco Longo
Supervisors: Dr L. Schmidtke, Dr J. Blackman, Dr P. Torley, Associate Professor S. Rogiers

The object of the study conducted in 2015 was the production of lower alcohol
wines through a sequential harvest regime. This strategy consisted of blending two
finished wines obtained, respectively, from unripe and mature crops in order to
obtain a sensorially balanced lower-alcohol wine. Grapes from Petit Verdot and
Verdelho (Vitis vinifera L.) were sourced from two adjacent own-rooted seventeenyear-old commercial vineyards located in the Mudgee growing area in centraleastern NSW. Both varieties were hand-harvested twice targeting ~3.0% alcohol
difference. The first harvest was carried out at potential alcohol in the range of 7.0
to 8.0% for Verdelho, and between 9.0 and 10.0% for Petit Verdot. At each harvest
date, 60 kg of grapes per replicate were randomly harvested across the vineyard
and immediately transported to the nearby Lowe Wines’ winery in Mudgee. The
second harvest occurred when an increase of ~3.0% in potential alcohol was
achieved. Once the winemaking process was completed, the two finished wines
from each variety were blended (50:50 ratio), resulting in a third wine with a middle
value ethanol concentration.
Sensory difference tests and descriptive analysis of Petit Verdot wines were
carried out. The triangle test showed that panellists were able to distinguish
between the blended and the second harvest wines (P<0.05). However,
descriptive analysis revealed that there were only minor differences between the
attributes of these wines, with no significant differences for any of the wine aromas
rated by the panellists. Likewise, the blend produced a wine with no significant
differences in acidity and alcohol perception, but surprisingly, astringency was
found to decrease significantly. On the other hand, there was a marked difference
between the first harvest and blended wines, with a significant increase in ‘dark
fruit’, ‘plum’ and alcohol attributes in addition to a decrease in red
fruit, tomato leaf and acidity.
Preliminary analysis of the flavour profiles of Verdelho and Petit
Verdot wines indicated high concentrations of 1,8-cineole, the
compound related to eucalyptus aromas, in Petit Verdot wines, which
may be due to Eucalyptus trees surrounding the vineyard.
Furthermore, β damascenone and γ-nonalactone (up to 60 µg/L) in
Petit Verdot wines could represent important contributors to the
sensory profiles of these wines. β-Damascenone, associated with
apple, rose and honey aromas with an odour threshold of 0.05 µg/L,
was quantified in a range of 0.22-0.35 µg/L in Petit Verdot and 0.060.10 µg /L in Verdelho wines.
“In 2015 I truly enjoyed working in partnership with Lowe Wines, set in
the gorgeous town of Mudgee (NSW), in the production of commercial
and experimental low alcohol wines. As a result of this collaboration, I
was able to give an extraordinary visibility to my PhD project gaining a
total of forty releases from press, TV, radio and web agencies including
‘The Australian’ and ABC Radio. Then, I was proudly invited to speak at
the second edition of the Italian Scientists Down Under Conference held
in Sydney in November. A personal celebration was getting married to
my wonderful wife Knittha.”
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Project 2: The sugar-potassium nexus within the grape berry
Researcher: Zelmari Coetzee
Supervisors: Associate Professor S. Rogiers, Professor A. Deloire, Professor R. Walker, Dr S. Clarke

In an attempt to assess the robustness of
the sugar-potassium nexus within the
grape berry, an experiment was
conducted
on
Shiraz
vines
in
environmentally controlled chambers
from véraison onwards. In order to limit
the rate of sugar transport to the grape
berry, the carbon assimilation rate of half
of the vines were decreased by lowering
the
CO2
concentration
in
the
atmosphere.
Simultaneously,
to
manipulate potassium relocation to the
grape berry, half the vines were fertilised with a standard potassium soil
application, whereas the remainder were fertilised with an increased
potassium concentration. The other abiotic conditions were tightly
controlled and the physiological response of the vines was assessed
throughout ripening. Berry samples were collected over seven weeks and
then each vine was partitioned into its major organs. All samples were
analysed for potassium and the carbohydrate content.

The carbon assimilation rate was significantly curtailed in the reduced CO 2
vines, yet this did not result in a decline in berry sugar concentration on a dry mass basis. This treatment did, however,
result in higher berry potassium concentrations and, the sugar-potassium relationship was notably altered. The increase
in the berry potassium content coincided with a decrease in the potassium content of the roots as well as a decrease in
the starch content (mainly in the increased potassium fertilisation treatment). In addition, significantly lower starch
concentrations were observed in the majority of the tissues of the grapevine in the reduced CO 2 treatment relative to the
vines grown in an ambient atmosphere. This triggered the speculation that under limited photosynthesis, carbon was
relocated from storage areas within the grapevine, possibly with the aid of potassium. This might explain the increase in
the potassium content in the grape berries in the reduced CO 2 treatment vines. Further work addressing whole plant
potassium partitioning in relation to carbohydrate source-sink relations is currently underway to better understand the
drivers for sugar accumulation into grape berries.

“2015 started in full force with a key experiment conducted in four
environmentally controlled chambers, which was a major challenge in
itself to run the four chambers at similar abiotic conditions. This
experiment was successfully completed, and the outcomes and sample
collection adequate to complete the PhD without further new field trials
required. The main highlight was realising that the vine has to be
investigated holistically, even when focussing on changes within the
grape berries. As the whole plant is linked synergistically, one
manipulation creates a ripple of reactions throughout the vine as was
observed within this experiment.”
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Project 3a: Cell death in the berry and berry weight loss
Researcher: Dr Simon J. Clarke
Supervisors: Associate Professor S. Rogiers, Professor S. Tyerman, Professor A. Deloire
Mesocarp cell death is potentially important to the production of lower alcohol
wines because vital grape berry cells are thought to be necessary for
maintaining a high water content in the fruit. Vital berry cells promote water
inflow from the parent plant, compensating for water lost to the atmosphere
through the berry surface or returned to the parent vine in the form of backflow.
In the absence of vascular inflows, the fruit water content will decrease and the
concentration of solutes will increase. The concentrated sugars resulting from
these processes are anticipated to increase the alcohol content of wine. The
objective of this research is to provide fundamental information on the
processes responsible for inducing grape berry cell death, with a view to
ultimately influencing berry cell death in the vineyard.
The rationale for the first experiment in this project was to obtain data on berry
dry matter accumulation in close association with data on berry cell vitality. The
results highlighted that grape berry cell death can be highly variable at the bunch scale, with variability almost as high
as seen across the entire experimental plot. The observations also confirmed that a decline in grape berry mesocarp
cell vitality should be expected at commercial harvest. However, if fruit is not harvested, residual cell vitality is maintained
for many months. The physiology of these post-harvest berries constrains ideas on the processes that maintain cell
vitality during the ripening period. For the first experiment, the driver responsible for the high variability in grape berry
cell death was likely to be intrinsic to the bunch or individual fruit. For this to be the case, the converse should also be
true. That is, treatments applied to other plant parts should have a minor effect on berry cell vitality. To test this contrary
idea, an experiment with potted plants was conducted in which half of the leaf area was manipulated by removal or
shading. Despite the large scale leaf manipulations, at the experiment end no significant differences were detectable
between the treatments and the control plants in terms of the probability of finding a berry with very low cell vitality. This
supports the idea that leaf-berry interactions such as the provision of sugars play a minor role in determining the extent
of late season berry cell death.
At the start of the 2015-2016 growing season a pot experiment was commenced to closely examine the relationship
between berry temperature and the extent of grape berry cell vitality decline at harvest. Exposed and shaded berries on
the same grapevines were identified. It appears that the berries expected to have a high radiant heat load due to
increased exposure had significantly lower cell vitality, but only at the very end of the experiment when shrivel symptoms
were widespread. This reinforces the idea that the decline in cell vitality is a phenomenon that occurs at the berry scale
(or below). Overall, this set of experiments and observations suggest that vineyard strategies to manipulate grape berry
cell death will be most effective when they directly influence the physiology of the grape berry. Growers seeking to
maintain the cell vitality of their grape berries would be advised to keep their grapevines well irrigated, but also to
recognise that seasonal attributes such as the drying potential of the atmosphere and the incidence of rainfall may
counter or complement their efforts.
“Off-campus highlights for 2015 include learning about (1) the
high-quality, highly-applied vine-to-wine research being
conducted by the University of Tasmania at the ARC TC-IWP
Launceston workshop, and (2) the factorial heat/enriched CO2
experiments being conducted by CSIRO at the 2015 Crush
Grape and Wine Science Symposium. Both of these will
influence how I develop future plant science research projects.
The major on-campus highlight was developing an ambitious
technique for measuring transpiration from grape berries.
Ensuring the new approach is accurate as well as precise has
been an engaging and ultimately rewarding challenge, and has
provided valuable insights into the physical determinants of
berry transpiration.”
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Project 3b: Investigation of the physiological cause of grape berry cell death
Researcher: Zeyu Xiao
Supervisors: Professor S. Tyerman, Associate Professor V. Sadras, Associate Professor S. Rogiers

My research is to discover the cause of a newly discovered
phenomenon in wine-grapes characterized by death of cells in the berry.
Cell death in the pulp cells of berries occurs during late ripening stages,
and may influence berry sensory attributes and water retention. There
are cultivar-dependent correlations between cell death and berry
shrivel. Cell death is likely to be associated with yield losses of up to
30% for Shiraz due to berry shrivel, which concentrates sugars and
leads to high alcohol in wine. My research hypothesis is that oxygen
deficiency is the primary cause of grape berry cell death.
Two trials were carried out during season 2014/2015, to examine the
effect of canopy shading and deficit irrigation on cell death of Shiraz
berries. Grape berry internal [O2] was measured, using an oxygen
micro-sensor. There was a large diffusion resistance to oxygen across
the berry skin, which increased as the grapes ripened. Irrigation may
contribute to maintaining higher [O2] in berries compared with berries
from water stressed
vines.
Overhead
shading reduced canopy temperature and increased berry internal
[O2], which could have resulted from reduced respiration with lower
oxygen demand. Water stressed berries showed higher rates of cell
death during ripening, which coincided with lower internal [O2] and
higher reduction in berry respiration rate. Ethanol production within
the berries confirmed a shift from oxidative respiration to anaerobic
fermentation during late ripening stages, which could be closely
related to cell death in the berries. More berry oxygen measurements
using glasshouse Chardonnay berries showed [O 2] increased towards
the central vascular bundle. Gas filled cavities inside Chardonnay
berries around the central vascular system, imaged using MicroCT,
and contribute to the increase in [O2] in the surrounding tissue. Small
breathing pores on the berry stem that connect with the berry interior
of Chardonnay berries occurred at significantly higher density
compared to Shiraz. This could increase the gas exchange between
the atmosphere and the air spaces within Chardonnay berries.

“I have presented my work at the Grape and Wine Science Symposium,
Crush 2015 in Adelaide and received the best student presentation
prize. I have participated a commercialisation training program
conducted by ThincLab, The University of Adelaide, which is a 3 month
program for research students to familiarise with the concepts of
research commercialisation and to practice elaborating on our own
research related business ideas. I have participated in a number of
teaching activities at the University in 2015, providing assistance and
mentorship for undergraduate/postgraduate students in their plant
science and viticulture practical classes. I also enjoyed volunteering at
the Royal Adelaide Show and Science Alive for the University of
Adelaide to showcase our research at the TC-IWP and Waite Campus.”
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ARC TC-IWP
Project 3c: Molecular events underlying death in grape berry
Researcher: Siyang Liao
Supervisors: Professor S. Tyerman, Associate Professor S. Rogiers
Mesocarp cell death in some varieties of Vitis vinifera L. is characterised by
cell membrane breakdown, which is believed to have an effect on flavour
and aroma development and ultimately wine quality. In Shiraz, cell death
initially commences in the brush region, subsequently expanding to the
inner mesocarp surrounding seed cavity and then progressing outwards.
Reactive oxygen species (ROS) play an essential part in regulating plant
apoptosis-like cell death (AL-PCD), of which loss of cell membrane
competence is a hallmark. Here, we propose that a ROS signal network,
perhaps interacting with other cell death specific mediators, triggers cell
death in the brush region and inner mesocarp.
The induction of berry cell death in response to increased temperature or
water stress is hypothesised to be a result of a localised oxidative burst
stimulated by ROS production in
hypoxic cells. To depict an
overview of temporal and spatial
coordination of ROS and other
cell death related factors, our
strategy is to identify ROS production and to measure the expression of ROS
and AL-PCD related genes during critical stages of berry ripening using a
high through-put sequencing (RNA-seq). The expression of these genes will
be compared between varieties of Vitis vinifera L. that have large differences
in the degree of cell death.
So far, it was found that: 1) the degree of cell death in Shiraz can be indicated
by the newly developed impedance spectroscopy method, from which the
impedance decreased as Brix° increased during berry ripening; 2) a ROS
sensor dye accumulated firstly at the brush region and around seed cavity,
similar to mesocarp cell death, and then reduced as berry ripening
progressed; 3) the accumulation of ROS corresponds to the beginning of
mesocarp cell death in both control and water stressed vines in Shiraz.

“Time has gone so fast in the past year. If three words could describe the
impression of my 2015 I think it would be: sunny, warm and dry, since the
summer was marked as the first viticultural season in my PhD. Fieldwork in
the vineyard taught me to think about science on the ground and it bought
me passion and motivation. Back in the lab, it is a pleasure to collaborate
with La Trobe University. It is an important step in my project, to gain a
better understanding at the transcriptome level. The 2015 ARC TC IWP
workshop in Tasmania and Crush Symposium in Adelaide had also
brightened my thoughts and provided me new angles of my project for
future study.”
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ARC TC-IWP
Project 4: The biochemical response of grapevines to smoke exposure
Researcher: Lieke van der Hulst
Supervisors: Associate Professor K. Wilkinson, Associate Professor C. Ford, Associate Professor R. Burton, Dr P
Boss
The research undertaken towards this project in 2015 addressed several research
questions related to the uptake of smoke by grapevines and the biochemistry
involved in the accumulation of smoke-derived volatile compounds in fruit. Field trials
were conducted within the University of Adelaide’s Waite Campus vineyard and
orchard between late 2014 and early 2015. These trials included the application of
smoke to grapevines at different stages of phenological development, as well as
smoke exposure of other crops, in order to contrast the impact of smoke on the
composition of different fruits. The other fruits included in this trial were chosen based
on (i) their presence in the Adelaide Hills, a region prone to bushfires (in the case of
strawberries and apples), or (ii) the body of existing knowledge on the glycosylation
profiles of endogenous guaiacol (in the case of tomatoes). Chemical analysis of fruit
harvested from these trials was completed in late 2015, and included GS-MS and
HPLC-MSMS, to quantify smoke-derived volatile compounds and their
glycoconjugates, respectively. Results indicate that of the fruits studied, grapes might
be the most susceptible to smoke taint, as evidenced by the highest accumulation of
smoke-derived volatile phenols (in free and glycosylated forms). Smoky aromas were
observed during preparation of all samples in the lab, but only low levels of the
phenols commonly associated with smoke taint were detected.
As a consequence of these results, additional trials were
undertaken in late 2015, involving the application of smoke to
potted grapevines, in order to determine the role of berry wax
and the berry cuticle on the uptake of smoke by grapes.
Potted Chardonnay and Shiraz vines cultivated in a
greenhouse, were exposed to smoke. Fruit samples were
then taken at regular intervals and imaged using an
Environmental Scanning Electron Microscopy, to determine
any changes to the wax surface of control vs. smoked berries.
Analysis of results is ongoing, due to complications
associated with identification of the structure of the wax.
Field trials undertaken in 2016 investigated the potential for (i)
spectral measurements to be used as rapid methods for
identifying grapevine smoke exposure in the vineyard, and (ii)
protective sprays to mitigate the uptake of smoke-derived
volatile phenols by grapevines.
“Results from this project were presented at an ARC ITTC-IWP workshop
(held in Launceston, in May) and at the 2015 Crush: Grape and Wine
Symposium (held in Adelaide, in November); with the workshop in
Tasmania providing opportunities for validation of my work via peer
review. On a personal note, I have thoroughly enjoyed using my science
communication skills to manage social media for Wine101x (a winerelated Massive Open Online Course) and Why Waite (a Waite-based
outreach program). Involvement in these initiatives has given me different
perspectives on research, science and the methods by which we
communicate research findings to different audiences.”
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ARC TC-IWP
Project 5: Programmed cell death in grape berries/communication between yeast
and grapevine
Researcher: Dr Shifeng Cao
Supervisors: Professor V. Jiranek, Professor S. Tyerman
Cell death in grape berries is characterised by a breakdown of cell
membrane integrity, which is believed to have an effect on flavour
and aroma development, extractability of the juice and ultimate wine
quality. A better understanding of the cell death mechanism in grape
berry is therefore anticipated to be of significance to the grape and
wine industry. Several E3 ligases, catalysing the attachment of
ubiquitin to specific proteins designated for degradation, have been
reported to be involved in cell death regulation. Despite recent
efforts to understand mechanisms by which cell death takes place
in plants, several gaps remain in our understanding of the molecular
elements involved in cell death in grapevines. Here we isolated and
functionally characterized a U-box containing gene, VvPub13, and
a RING box protein gene, VvRBX1a, both encoding E3 ubiquitin
ligases from grape berries. Expression pattern analysis revealed
that the expression of VvPub13 decreased significantly during fruit
development from veraison to harvest. The expression of RBX1a
peaked at 99 days after flowering. Drought stress causes more cell death in Shiraz berries and this was correlated with
reduced expression of VvPub13 or the induced expression of RBX1a at 106 days after flowering when cell death
normally begins.
To investigate relationship between these genes and cell death regulation, agrobacterium-mediated transient expression
of these genes on tobacco leaves was performed. Firstly, site-directed mutagenesis on a high conserved amino acid,
Valine in U-box domain of VvPub13 changed into Isoleucine. Then VvPub13 and mutated genes were expressed with
the 35S promoter in p1301-eGFP vector. Agrobacterial cells containing VvPub13, site-directed mutation Pub13 (V274I),
or the empty vector were injected into tobacco leaves. After infiltration 1M H2O2 was sprayed onto leaves to induce cell
death. Two days after the tobacco leaves with the control vector (35S-eGFP) showed strong cell death, however,
agrobacterium-mediated transient expression of VvPub13 (35S:VvPub13) alleviated cell death response. The U-box
domain mutant exhibited distinctly increased cell death phenotypes compared with the wild-type 35S: VvPub13. In
agroinfiltrated tobacco leaves, 35S:VvPub13-inhibited cell death led to a significant decrease in electrolyte leakage
compared with empty vector controls. In contrast, the VvPub13 mutant could not generate low levels of electrolyte
leakage. For the transient expression of RBX1a, the protocol is quite similar to that of VvPub13, except H 2O2 spraying
after infiltration. The results showed that agrobacterium-mediated transient expression of VvRBX1a induced cell death
response and higher electrolyte leakage compared with the leaves with the control vector. Taken together, our results
indicate that both of VvPub13 and VvRBX1a may play an important role in regulating cell death in grape berries. The
expression of these two genes may be used as an indicator of the degree of cell death and indicate other important
metabolic changes that may impact on final berry quality for wine making.

“Since there was no response on grape leaves treated with several
Saccharomyces cerevisiae strains applied as potential pathogens, my
project was changed into “Ubiquitination in programmed cell death in
grape berry fruit” after discussion with Prof Steve Tyerman and Prof
Vladimir Jiranek. It was quite difficult to start a new project without
any relevant academic background for me. Fortunately, with the kind
suggestions and patience of my two supervisors and help from
colleagues in our group, I made some progress in my cell death
project.”
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ARC TC-IWP
Project 6: Managing ethanol and sensory compounds by non-Saccharomyces
yeasts

Researcher: Ana Hranilovic
Supervisors: Professor V. Jiranek, Associate Professor P. Grbin, Dr Theunes Johannes van der Westhuizen

Several aspects of the deliberate use of non-Saccharomyces yeasts to
manage alcohol and flavour in wine were tackled in 2015. Firstly, a
number of non-Saccharomyces isolates were characterised for their
fermentation performance and main metabolite production, enabling
selection of strains to be tested in sequential inoculation trials with
Saccharomyces cerevisiae.
When used as a single culture inoculum, non-Saccharomyces yeasts
often fail to complete alcoholic fermentation, largely due to their
sensitivity to ethanol and their inability to compete with Saccharomyces
cerevisiae. Directed evolution experiment was therefore being used to
generate more robust nonSaccharomyces strains so
as to allow these yeasts to
persist longer in fermentation and make a more significant contribution to
the chemical and sensory profile of the wine.
In order to provide a systematic side-by-side comparison of currently
available non-Saccharomyces active dry wine yeast (ADWY), a vintage trial
was undertaken using two levels of ripeness of McLaren Vale Shiraz
grapes. The potential to boost the aroma and mouthfeel of wines made
from earlier harvested fruit was tested at 24° Brix, as well as yeast
performance in high sugar/alcohol fermentations at the commercial
ripeness of approximately 29° Brix. The resultant wines have undergone
extensive chemical and sensory analysis.

“During 2015 I have developed skills in communicating my research
findings, and have extended my research and wine industry-related
networks. This was largely due to attendance of two prominent
international yeast-related conferences in Italy, September 2015
(‘ICYGMB’ &‘ISSY32’), as well as the invitation to present my work at
the ASVO (Australian Society of Viticulture and Oenology) Seminar in
Adelaide in November 2015. Apart from progressing my project, I have
been thoroughly enjoying exploring memorable (South) Australian
landscapes, local produce, and wines, highlights of which are
undoubtedly trips to Tasmania and Kangaroo Island.”
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ARC TC-IWP
Project 7: Cyclodextrins – an inert carbon sink for grape sugars
Researcher: Chao Dang
Supervisors: Professor D. Taylor, Professor V. Jiranek
The project started in January 2015, initially aiming at using
cyclodextrins as a sink for grape sugars to produce lower alcohol wines.
The first presentation of the project was given in May at the Training
Centre’s conference in Tasmania. Feedback from experts revealed
potential risks in undertaking extensive microbiological and enzymatic
work in the project, therefore, changes of focus were made during the
process of literature reviewing. The revised plan was to introduce more
work to assess the chemical influence of cyclodextrins in wine on wine
quality, and their potential to remove off-odours and faulty flavours. This
may open a door to ‘fine the wine’ on a molecular level with cyclodextrins
as microbiological metabolism by-product, wine making additive or
processing aids.
In July 2015, the Core Component of Structured Program was finished, and a presentation was delivered. Both received
very positive feedback from the reviewing panel. Hence, lab work started with Gas Chromatography Mass Spectrometry
(GC-MS) analysis on the retention of off-odours and wine aromas with
cyclodextrin treatment in model wine and wine systems. Isothermal
Titration Calorimetry (ITC) and UV-Visible Spectrophotometry were used
to characterise the binding constants and thermodynamics of the
encapsulation activity between cyclodextrin’s cavity and off-odour
compounds, such as guaiacol, 4-ethylphenol, 4-ethylguaiacol and
isobutyl-methoxypyrazine (IBMP). Initial analyses showed suppression
of off-odours as well as some wine aromas under cyclodextrin
treatments, with β-cyclodextrin being the most effective. The results
suggested that cyclodextrins, being listed as novel foods in most
countries and frequently used in the food and pharmaceutical industry as
additives to remove odours and modify tastes, can potentially be used
during the wine making process, given positive legislation. However, this
effect was coupled with loss of wine aromas and changes of the taste
and mouth-feel of wine due to cyclodextrin’s mild sweetening and
emulsifying characters. Therefore, more analyses and trials need to be
conducted to further analyse these effects on chemical and sensorial
aspects, and to modify the technique for industry use purposes. Another
presentation was delivered in November 2015 at the Training Centre’s
conference in Adelaide.
“I started my PhD career at the University of Adelaide in 2015. The project that I
am working on, like all other projects in the Training Centre, is very challenging
yet closely linked to the Australian wine industry. After working in the wine
industry for a couple of years, it is a great pleasure to be able to work on a
project that can potentially be truly useful to the industry. Apart from progressing
in the project, I found myself being improved on several fronts. For example, the
3 presentations I delivered to reasonably large groups of audience in 2015
definitely challenged my presentation skills. I found my talks were improving and
my confidence and style were being established along the way. Some
workshops I attended in 2015 were also beneficial to my personal development.
The Australian Society of Viticulture and Oenology’s annual conference was
surely a great opportunity that I seized to learn first-hand about the leading
innovations and improvements in the Australian wine industry, and to meet some
of the most outstanding people devoted to this fascinating field.”
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ARC TC-IWP
Project 8: Impact of high sugar content on the efficiency and sensory outcomes
of un-inoculated fermentations
Researcher: Federico Tondini
Supervisors: Professor V. Jiranek, Associate Professor M. Herderich, Dr Theunes Johannes van der Westhuizen

An in-house yeast collection was made from ‘uninoculated’
fermentation samples by single colony isolation followed by genetic
identification of the different strains. Physiological responses for
osmotic and ethanol stress have been tested for the isolates,
belonging mainly to five different genera. Sugar consumption, growth
rate and viability have been measured, and yeast reactions have
been defined by mathematical analyses. The results show a fitness
reduction in a chemically defined grape juice medium that could
affect fermentation and population progresses. Ongoing
experiments had been designed to describe this phenomena at a
singular cell and a mixed population level.
To investigate the natural diversity and complexity present in a
spontaneous fermentation, the transcriptome, the expression of the
genome, is going to be sequenced. For each strain, its development
is going to be followed during fermentation. Also, to be able to describe an ‘uninoculated’ fermentation development of
yeasts succession is going to be examined after stress
exposure in different mixed populations. Competitive fitness
and “cell survival” genes are the highlights of these analyses,
followed by metabolic genes of oenological interest.

“Being a researcher for the ARC Training Centre is exciting and
challenging every day. The working place is always vibrant and
stimulant, as brainstorming, meetings and discussions are on the daily
agenda. In 2015 I had the opportunities to investigate my field of interest
(alcoholic fermentation), discuss my research insight with national and
international scientists, and meet important industry partners. I also
expanded my abilities and knowledge through workshops and seminars.
I feel very lucky to be part of this multi-cultural team and I am highly
motivated to do my best. However, we don’t share only the working
place, but also weekends and holidays.”
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ARC TC-IWP
Project 9: Selective and deliberative use of winemaking supplements to modulate
sensory properties of wines
Researcher: Sijing Li
Supervisors: Associate Professor K. Wilkinson, Professor V. Jiranek, Associate Professor S. Bastian, Dr K Bindon
In recent years, low alcohol wines have attracted interest worldwide due to
health concerns and tax excises. One method for achieving lower alcohol
levels in wine is to harvest grapes earlier. However, wines made from early
harvested fruit usually lack desirable textural components such as
astringency and palate weight. One of the possible causes for this lack of
mouthfeel is that wines made from early harvested grapes are usually low
in tannin and mannoprotein, one of the most abundant wine
polysaccharides that can elicit higher palate weight. However, the level of
tannin and mannoproteins can be influenced by winemaking practices, in
particular through the selective use of winemaking supplements.
Trials undertaken in 2015 explored the impact of three commercial wine
additives – a maceration enzyme, an oenotannin and a mannoprotein – on
the composition and sensory properties of red wine. Shiraz grapes were
harvested at 24 °Brix and vinified according to small-lot winemaking protocols, with the commercial additives being
introduced either individually or in combination (i.e. oenotannin or maceration protein added together with mannoprotein.
Control wines were produced from Shiraz grapes harvested at either 24 or 28 °Brix, but without the addition of
winemaking supplements. This gave two wines of naturally contrasting concentrations of tannins and mannoproteins.
Finished wines underwent compositional and sensory analyses that included determination of: tannin and
polysaccharide concentration, composition and size distribution by HPLC; aroma volatiles by GC-MS; and sensory
profiles by descriptive analysis, with a panel of 11 trained judges. As expected, wines made from riper fruit were naturally
higher in tannin and mannoprotein than those produced from the earlier harvested fruit. They were therefore perceived
as being ‘hotter’ and ‘fuller’ on the palate, as well as more flavourful. Enzyme addition induced extensive breakdown of
the grape cell wall, and therefore resulted in significantly higher extraction of polyphenolic compounds from the grapes,
e.g. higher concentrations and average molecular masses of wine tannin and higher levels of anthocyanins. As
expected, these wines were noticeably more astringent. Conversely, mannoprotein addition reduced tannin
concentration and astringency. No compositional and only a few sensory changes, were apparent following the addition
of oenotannin. As for additives used in combination, the combined addition of enzyme and mannoprotein resembled the
results from enzyme use alone. However when mannoprotein was used in conjunction with tannin, the resultant wines
more closely resembled the late harvest wines, in terms of flavour and mouthfeel, although no underlying explanation
could be found based on chemical composition. Nonetheless, these results provide insight into the potential applications
of winemaking supplements in terms of overcoming sensory deficiencies associated with lower alcohol wines.
“During 2015, I was inducted into the Australian Wine Research
Institute (AWRI) laboratories, which facilitated tannin and
polysaccharide analysis of samples from my early experiments under
the supervision of Dr Keren Bindon, a senior researcher at AWRI, who
has since been formally included as a member of my supervisory
panel. I have had the opportunity to work with a number of AWRI
researchers, who have provided training and guidance which has
substantially enriched my experimental and analytical skills, and
steered my project into a new and exciting direction. Results from my
project were presented at an ARC TC-IWP workshop (held in
Launceston, in May) and at the 2015 Crush: Grape and Wine
Symposium (held in Adelaide, in November). I also took advantage of
an opportunity to guest lecture to Masters of Wine Business. The
lecture concerned technical innovations in winemaking, so I gave an
overview on the production of low alcohol wines.”
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ARC TC-IWP
Project 10a: Getting alcohol content right: The compositional and sensory basic
for an alcohol sweet spot
Researcher: Dr Duc-Truc Pham
Supervisors: Associate Professor K. Wilkinson, Dr D. Jeffery, Dr V. Stockdale
Around the world, wine alcohol levels have been steadily increasing,
due to climate change and/or improvements in viticultural management
practices and winemaking techniques. There is therefore demand for
methods of treatment that achieve ‘reduced alcohol wines’ (RAW) and
an understanding of the impact of such methods on RAW composition.
The objective of research undertaken in 2015 was to determine the
compositional changes resulting from the wine alcohol removal
process. These trials aimed to provide an understanding of how the
concentrations of volatile compounds changed in wine due to partial
dealcoholisation. Sensory trials (with expert panels comprising
winemakers) were also undertaken, to find the optimal ethanol content
for RAW, i.e. to validate the ‘sweet spot phenomenon’.
Sweet-spotting trials involved presenting wines with small differences
in ethanol level (i.e. ~0.2%) to panellists. Prior to this work, a study
investigating the evaporation of ethanol from wine glasses was carried
out (in collaboration with David Wollan). This study demonstrated the
significant evaporation of ethanol from wine in wine glasses. Research
findings had important implications for the technical evaluation of wine
sensory properties in subsequent trials; i.e. the use of covers on wine glasses to prevent evaporation from occurring.
A second trial involved an investigation into the impact of ethanol
removal on red wine composition. Compositional changes to red
wines resulting from partial alcohol removal following treatment
with reverse osmosis–evaporative perstraction (RO-EP)
apparatus were studied, by analysing wines (pre-treatment, posttreatment, and post-treatment with alcohol adjustments, i.e.
following addition of ethanol to achieve the original alcohol
content), as well as retentate, permeate (before and after EP) and
strip water samples. Wine colour was analysed by
spectrophotometric methods; with other compositional changes
determined by ‘Winescan’, HPLC and GC-MS analyses. Results
provided insight into the
physical and chemical
changes in RAW.
Ongoing research involves: (i) triangle and paired sensory tests, to determine
ethanol thresholds for wine and reduced alcohol wine (RAW), using samples
blended to achieve 0.2, 0.5 and 1.0% v/v alcohol differences; ii) sweet-spotting
trials with two red wines that were alcohol adjusted by 1.6% v/v, and blended to
achieve 9 samples at 0.2% v/v alcohol increments, presented to panellists in
row/circle and ordered/random formats; and iii) descriptive analysis of pre- and
post-treatment wines, and a 1:1 blend of these wines. Trials have largely been
completed and just required statistical analysis and interpretation of results.
“Results from this project were presented at an ARC TC-IWP workshop (held in
Launceston, in May) and at the 2015 Crush: Grape and Wine Symposium (held
in Adelaide, in November). Throughout my PhD, I have also had opportunities to
make use of my photography skills, to photograph ARC TC-IWP research
activities and events, and to produce digital content for Wine101x (a winerelated Massive Open Online Course).”
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ARC TC-IWP
Project 10b: The alcohol sweet spot phenomenon
Researcher: David Wollan
Supervisor: Associate Professor K. Wilkinson and Professor V. Jiranek
This project has at its core, an investigation of the alcohol sweet spot
phenomenon. The increasing availability of alcohol correction technology has
raised the question of whether there are particular alcohol concentration levels
that should be targeted. This is controversial because many practitioners
believe that these exist but the published sensory research does not support
this. From practice and anecdote, experienced winemakers seem to be able to
discriminate consistently between a treated wine with small differences in
alcohol level. The evidence from formal sensory panels questions this and even
if this ability exists, whether it is of any commercial. The first aim of this project
is to develop and test some practical tasting methodologies to determine
conclusively whether, for some wines and tasters, sweet spots exist. Early, less
formal tasting results show promise but the numbers of samples and tasters
were not large enough to establish significance. Overcoming this is a serious
logistical and technical challenge – not all wines may display clear sweet spots;
not all tasters may have the skill or interest to identify these consistently; the
number of samples and tasters to establish statistical significance can be
daunting.
So, as the opportunities arise, suitably large quantities of commercially treated
wines are being collected for chemical analysis and sensory assessment.
Panels of suitable tasters will be assembled and trained and these will be used
to test the hypothesis that differences in wine alcohol level as small as 0.2% can be the difference between a sweet spot
or not. Then, if such a phenomenon can be demonstrated, an attempt will be made to determine if there is any chemical
basis for it. Another fascinating direction that presents, but may be beyond the scope of this project, is a better
understanding of the physiological and neurological effects of alcohol on the sensory perception of wine style and quality.

“My first personal project highlight for the year was the completion of a
complementary project which investigated the evaporation over time of
alcohol from wine glasses exposed to air. It was found that significant
reductions in alcohol could be observed over a period of two hours. This
was affected by glass shape, sample size and air circulation in the room.
This work resulted in a paper which has been submitted for publication.
Another highlight was convening a seminar in November on behalf of the
ASVO. The theme of this was “Earlier, shorter, hotter – managing
compressed vintages” which is directly relevant to the Training Centre’s
focus. Three researchers from the Centre were given the opportunity to
present their work.”
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ARC TC-IWP
Project 11: Controlling unripe characters using molecularly imprinted polymers or
specific microbials to eliminate methoxypyrazines from wine
Researcher: Chen Liang
Supervisors: Professor D. Taylor, Professor V. Jiranek, Dr D. Jeffery

A range of molecularly imprinted polymers (MIP’s) and magnetic molecularly imprinted
polymers (MMIP’s) have been made, along with non-imprinted polymers (NIP’s) and
magnetic non-imprinted polymers (MNIP’s) as controls to aid in the removal of
methoxypyrazines from wines. The template molecule, 3-isobutyl-2-methoxypyrazine
(IBMP), was removed from the polymers by soxhlet extraction with diethyl ether
although complete removal was found to be somewhat difficult. Different solvents
were trialled for the extraction, however, all showed little difference to diethyl ether.
Silicone tubing was also used as an adsorbent for IBMP during soxhlet extraction but
again made little difference. Microwave-assisted extraction was then adopted with
methanol as solvent. Microwave extraction works far more efficiently than soxhlet
extraction, although the extraction reaches equilibrium levels. Consequently there is
still residual IBMP present in the polymers which must be removed before they can
be utilised to remove methoxypyrazines from wines. To solve the problem of removing
IBMP as a template molecule, new batches of polymers were made using a ‘dummy
template’, 2-methoxypyrazine, a structurally similar compound to IBMP. This time both
thermal and microwave induced polymerisation of MIP and MMIP were adopted. The
microwave synthesis is complete in one hour instead of the usual 24 h thermal
synthesis. At the same time, I received training on scanning electron microscopy
(SEM) and Fourier transform infrared
spectroscopy (FTIR), to conduct
physical tests on the polymers. Trials on the initial batches of polymers
provided some ideas about the physical characters of the polymers.
Further adsorption and physical tests will be carried out soon to assess
and compare the new polymers.
In terms of microbial experiments to test metabolism of IBMP,
Pseudomonas putida ATCC 33015 was grown on pyrazine as the only
carbon or nitrogen source. Growth was followed by recording optical
density at 650 nm. The concentration of IBMP was determined by GC-MS,
media spiked with IBMP without inoculation being used as a control. There
were no significant difference in growth among the different treatments. The concentration of IBMP in all treatment
groups decreased compared to the un-inoculated control, but statistically there no significant difference. To further
explore the degradative ability of the strain, a possible breakdown product 3-isobutyl-2-hydroxypyrazine (IBHP) was
analysed for on GC-MS. Results showed that no IBHP was detected in the growth media. Based on these results, we
have decided to move on to screening wine yeasts and bacteria that may have the ability to degrade IBMP.

“I presented this project at the ARC TC-IWP workshop in Tasmania and
received some valuable advice from the industry partners which made
designing and conducting my experiments more efficient. Inspirational talks
on the School Research Day and Postgraduate Symposium have also brought
some new insights into my current project. Furthermore, by attending the
ASVO and Crush 2015 symposiums I learnt a lot about Australian wine
industry and current research streams. I have met many great people, enjoyed
various wine tastings and spending time with my friends and colleagues. I
have wonderful memories on two amazing trips, one to Tasmania with the
Training centre and another to Kangaroo Island during Christmas time. Also, I
got my first fishing experience in the sea at York Peninsula.”
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ARC TC-IWP
Project 12: Large scale processing of early-harvest or diseased grapes, or vine
biomass for ethanol and dealcoholised ‘grape water’: alternate product streams
and blending material for managing wine alcohol
Researcher: Dr Ravichandra Potumarthi
Supervisor: Dr D. Jeffery

Increasing the quantity and quality of alcohol obtained from grape marc was
identified as the major objective of this project. Partner Organisation, Tarac
Technologies, is the largest grape marc processing company in Australia with
three processing sites, Nuriootpa and Berri (South Australia) and Griffith (New
South Wales) with combined annual processing of around 120,000 tonnes.
Activities in 2015 were designed around looking into increasing ethanol yield from
marc. During vintage 2015 (January – March), 4-5 weeks were spent at Tarac’s
Nuriootpa processing facility to understand and identify factors negatively affecting
ethanol yields during grape marc fermentation, specifically with white marc.
Critical factors were identified: 1. moisture content or available water content for
biological activity, particularly yeast growth and metabolism was low (around 50%
moisture content); 2. insufficient biomass/inoculum addition; 3. no contact
between indigenous yeast and residual sugars in the marc as required for
fermentation to produce ethanol. Based on these factors, experiments were
designed to increase the moisture content and biomass (yeast). Water and
commercial Saccharomyces cerevisiae yeast (Actiflore RMS2 and Actiflore F33
from industry partner Laffort) were added to batch of 50 kg marc and the fermentation was carried out at Tarac on white
marc for up to 7 days. Samples were collected and analysed for sugars, ethanol, moisture content, pH and bulk density.
Although moisture content was increased, ethanol production was not, which was likely due to poor contact between
yeast and residual sugars. Both white and red marc samples were collected and stored at -20 °C for further fermentation
studies.
At University, three different fermentation methods, solid-liquid,
solid-state and submerged, were used to evaluate ethanol
production by S. cerevisiae under more controlled conditions. In
order to increase the contact between yeast and residual sugars,
white marc was size-reduced using a laboratory biomass
chopper. Experiments were carried out using size-reduced and
unprocessed white marc under continuous mixing. Samples were
analysed for ethanol production at the end of the batch
fermentation process (around 7 days). Solid liquid fermentation
with size-reduced marc resulted in recovery of around 20%, v/v
ethanol, which was a 3-fold increase compared to Tarac’s current
yield of 6% v/v. Solid liquid fermentation with no size reduction
resulted in around 11% v/v ethanol, or an increase of 2 fold over
the current approach. These studies were carried on a laboratory
scale (up to 1 kg of white marc), and
further experiments are planned to
scale-up the process and reassess the
results for ethanol production.
“The Training Centre has provided an excellent opportunity to work on an industry-relevant
project and identify solutions for implementation to increase productivity. Tarac, being a
leader in grape marc processing in Australia, has provided access to their facilities and they
are working collaboratively for a mutually identified objective. Apart from this, the Training
Centre has given me an opportunity to travel to Tasmania for the annual workshop, allowing
me to present my research results to a diverse audience, for which I received positive
feedback.”
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Project 13: Because you are worth it: Self-sacrifice vs. product authenticity (The
case of wine)
Researcher: Bora Qesja
Supervisors: Professor R. Crouch, Professor P. Quester
Products are continuously innovated to meet consumer expectations. However,
with a success rate of under 50%, it is hard to introduce innovated products and
even harder to innovate traditional ones. A factor influencing the success of
these products could be authenticity, as it is argued that it becomes a pressing
problem when under threat. However, there is no conceptual explanation of how
consumers react when a traditional product, like wine, is innovated and how
culture, situation, congruence of innovation as well as consumers’
characteristics moderate any trade-off between gained functional benefits and
loss of authenticity. This study addresses this gap through the development of a
conceptual framework, examining whether the innovation of wine will elicit a
stronger influence on perceived authenticity when wine is considered traditional
rather than not traditional.
In order to provide support for the conceptual paper to be empirically investigated
in a later stage of the overall research project, a preliminary exploratory
approach, involving nine focus groups and wine tastings, was conducted in two
diverse wine markets: one where wine is a traditionally consumed product
(Australia), and one considered an emerging wine market (Indonesia). Four more will be conducted in 2016 in a market
where wine is deeply rooted in tradition (France). The innovation was related to a substantial lowering of the alcohol
level. The wine products tested varied in alcohol levels, varietals
and styles. Participants were asked about their perceptions of the
products before and after finding out about the alcohol level.
Overall results support the conceptual model, showing that while
dealcoholized wines ranked last, Indonesian participants are
more open to consuming low/no alcohol wine and still consider
the product to be wine and authentic in contrast to Australian
participants, who reacted in a more negative way to the product
innovation. Females were more open to the idea of consuming
no alcohol wines on occasion. The exploratory approach was
followed by a pre-test of the surveys in Australia which
demonstrated a good reliability and validity of the scales.

“Travelling to Jakarta, Indonesia to conduct focus groups
and replicating them in Adelaide has been one of the
highlights of my research in 2015. It gave me the
opportunity to interact with potential consumers and test
my research hypothesis. Presenting these findings in a
workshop in Tasmania and the ASVO conference to
industry members and seeing their enthusiasm marked
another highlight of the year. On a more personal level, I
enjoyed the opportunity to lecture and tutor
undergraduate and master courses for the University of
Adelaide. Interacting with students and getting them
excited about market research felt very rewarding.”

29

ARC TC-IWP
Project 14: Translation of ‘whole of production chain’ wine science research to
industry outcomes
Researcher: Dr Renata Ristic
Supervisors: Professor V. Jiranek, Professor A. Deloire
Overall, 2015 was a successful year for the Training Centre, particularly in the
area of producing lower alcohol wines. Strong collaborations have been
established between the ARC TC-IWP projects (TC1a, TC6. TC8, TC10a,b)
(UA) , Memstar, TWE and dealcoholisation facilities in TWE, and the sugar
loading project NWG 1301 (CSU). Shiraz and Cabernet Sauvignon grapes for
all those projects were sourced from the TWE vineyards located in McLaren
Vale, SA. In 2015, TC-IWP made 120 wines in total. To produce aromatic lower
alcohol wines the following methodologies were utilised: i) sequential harvest Cabernet Sauvignon (TC 1a) and Petit Verdot and Verdelho (TC1b) wines were
made with four different alcohol levels resulting from different harvest dates and
blending ratios.; ii) 8 commercially available non-Saccharomyces active dry wine
yeast with sequentially inoculated Saccharomyces cerevisiae were evaluated
for their performance and potential to boost flavour and mouthfeel in either
earlier or later harvested Shiraz wines (TC6); iii) single or combined additions of
pre-fermentation maceration enzyme, mannoproteins and tannins were added
to earlier harvested Shiraz grapes and their effects on wine composition
assessed in comparison to higher alcohol untreated wines (TC8); iv) the use of RO treatment, in collaboration with TWE
and Memstar, has been evaluated in TC10a and TC10b projects with the aim of finding the optimal alcohol content for
reduced alcohol wines and alcohol ‘sweetspot’.
The results have been collated and outcomes interpreted as a contribution of each relevant research project to an overall
strategy for production of lower alcohol wines with good flavour and mouthfeel properties. Promising results from the
2014/15 vintage have been observed. For example, using an early
harvest regime produced wines with lower alcohol content without
significant effects on the wine flavour profiles, regardless of the few
varieties used as model for the study and winemaking practice used
to produce wines. The outcomes were greater than expected,
although some limitations of the blending application have been
noted which warrant further investigations. Observed differences in
the ethanol yield during the non-Saccharomyces screening trial
suggest the potential applicability of non-Saccharomyces yeasts to
manage wine ethanol and sensory compound levels. Further trials
will focus on sequential grape juice inoculations with selected nonSaccharomyces isolates and S. cerevisiae. However, the alcohol
‘sweet spot’ phenomena remains a key research question. Changing
consumer preferences towards lower alcohol wines were further
confirmed, but lower limits at which wine flavours and taste are not
compromised need to be established.
“Coordinating 18 TC research projects has been rewarding, albeit
sometimes challenging, but nevertheless an amazing experience. I
truly enjoy working with a group of enthusiastic and smart young
researchers, supporting their scientific endeavours and professional
development. In 2015 several viticultural and winemaking practices
to produce lower alcohol wines have been assessed and the most
promising techniques have been selected for further evaluations.
Furthermore, some methods have already been translated into
industry friendly applications. The Centre research activities are
continuously being communicated to the national and international
scientific and wine industry audience by various means. The
feedback is positive and encouraging and the Centre receives full
support by our partners and the Australian wine industry.”
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AWARDS AND RECOGNITION
Professor Pascale Quester, Deputy Vice-Chancellor and
Vice-President (Academic) at the University of Adelaide and
co-supervisor of ICHDR on project 13, won the Government
and Academia category (SA) of the 2015 Telstra
Business Women's Award.

CI David Jeffery won the Royal Australian Chemical Institute's Peter
Alexander Medal (formerly the Robert Cattrall Medal) for 2015. The medal is
awarded for excellence in pure or applied scientific work in analytical chemistry
in Australia, and for service to Analytical Chemistry. This award specifically
recognises these contributions from individuals within the first 10 years of that
person’s career and thus spans the period of CI Jeffery’s contributions to the
TC-IWP bid development and subsequent operations.

Associate Professor Kerry Wilkinson, Dr Cassandra Collins, Dr David Jeffery and Associate Professor Paul Grbin, the
School of Agriculture, Food and Wine’s Adelaide X MOOC, created the ‘Wine 101x: World of Wine: From Grape to
Glass, a massive open online course (MOOC) on wine, offered by the University of Adelaide (as Adelaide) via the EdX
platform (www.edx.org). The course has to date attracted more than 30,000 total enrolments from 160 different
countries.

Three ICHDRs were given the opportunity to contribute to the development and/or delivery of the Wine 101x. The
ICHDRs gained valuable communication and presentation skills through their involvement in: generation of discipline
specific digital content (e.g. photos and videos, Duc Truc Pham); management of Wine101x social media (i.e. Twitter
and Facebook, Lieke van der Hulst); and translation of video transcripts into Chinese for delivery of Wine101x into China
via XeuTengX (Sijing Li). The Wine101x MOOC won the Government, Education and Non-Profit category of the
2015 South Australian Interactive Media Excellence Awards and the Best Wine Educator award from Wine
Communicators of Australia.
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RESEARCH TRAINING AND PROFESSIONAL EDUCATION
The Centre workshop in Tasmania
The Centre-wide workshop was held on the 11th and 12th of May in Launceston, Tasmania. The main focus of this
workshop was on developing presentation and communication skills for interaction with the wine industry. The workshop
included a range of presentations by Centre researchers as well as sessions provided by industry. During the session,
‘How to modulate flavour and alcohol levels in times of climate and market change?’ 17 Centre researchers had an
opportunity to communicate and showcase the Training Centre research activities to the Tasmanian wine industry.
Researchers presented their projects in a 5-minute ‘pitch’ that highlighted their key research objectives and results so
far. During the session all speakers received valuable input from grape growers, winemakers and fellow researchers.

Two professional development sessions, ‘How to engage and collaborate with industry?’ presented by Dr Anna Carew,
University of Tasmania, and ‘In a shark tank with David Wollan’ were organised to enthuse and educate the Centre
researchers on interactions with industry. Interestingly these sessions highlighted two sides of the same coin as industry
can be either welcoming, as shown by work by Dr Carew, or slightly sceptical according to David Wollan. Following
controversial discussion, David guided researches through several useful and very informative scenarios on how to
engage with industry personnel.
In the final day in Launceston Dr Andrew Pirie, Apogée, presented ‘Viticulture and winemaking of Tasmania’ while Dr
Fiona Kerslake, University of Tasmania, conducted a tasting session on ‘Wines of Tasmania’. Both sessions were very
informative and interesting for all, and an opportunity to try some iconic Tasmanian wines. The Tasmanian tour was
finished off by visits to local wineries: a technical tour through Pipers Brook and extensive cellar door tasting at Bay of
Fires.
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Having an opportunity to explore Tasmania, a group of TC students made their way over to visit wineries in the Hobart
area. They visited the Mona museum and winery, where they had an exquisite tour by cellar hand Xavier Byrne, Stefano
Lubiana and a handful more small cellar doors were also on the list for tastings and tours.

The Centre discussed techniques for production of lower alcohol wines
On 22nd June 2015 the Centre organised a meeting with our industry partners Ryan Carter from Sainsbury's
Supermarkets, and David Wollan and Steve Clarkson from Memstar to discuss current practices for production of
lower/corrected alcohol wines and consumer acceptance of these. The TC researchers presented research outcomes
of their evaluated methods and techniques used for production of lower alcohol wines. In the following constructive
discussion they received valuable input and insights from Ryan, David and Steve.

Wine tasting included Pinot Gris, Shiraz and Riesling corrected
alcohol wines produced by the use of reverse osmosis/evaporative
perstraction, provided by Memstar. Verdelho and Petit Verdot low
alcohol wines produced by early harvest blending regimes and made
in partnership with Lowe wines were presented by Rocco Longo. At
the end of the meeting Ryan Carter provided an overview of UK and
European market preferences for lower alcohol wines.
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The Centre meeting in Adelaide
The whole Centre and Advisory Committee meeting was held on 18 November 2015 in Adelaide. The Centre director,
Prof Vladimir Jiranek, joined via teleconference from Cambridge. During the meeting the researchers presented
highlights of their projects in 2015 and their plans for 2016. The projects were thereafter discussed and the Annual
Activity Plan for 2016 approved by the Advisory Committee. The Centre meeting was organised in conjunction with the
annual ASVO seminar ‘Earlier, shorter, hotter; Managing compressed vintages’ and Crush 2015 the Grape and Wine
Science Symposium.

Writing retreat
A writing retreat held in December 2015 served as a perfect
HDR/PDF development exercise for the researchers located in
Adelaide. The retreat, stretched over two days. It was an
opportunity to reflect on outcomes in 2015 and prepare
publication and further research planning for 2016. For each day
of the retreat the researchers set personal goals such as collate
data, prepare figures and tables, draft publications or thesis
chapters. Set times for breaks gave everyone involved the
chance to discuss their progress, as well as reporting back (in
full) on day 2 on the setting of the writing retreat. To support the
researchers in their writing, Dr Cally Guerin, Careers and
Research Training Scheme Officer, University of Adelaide, ran a
workshop on writing for academia titled ‘Argument and voice’.
The successful retreat will be followed up by another one in 2016.

Olaf and Ravi during a writing retreat

Other activities
In 2015 the Centre participated in 191 professional short courses and workshops, some organised by the Centre and
others by various organisations and institutions. Statistical, bioinformatics and chemometrics courses were very popular,
as well as scientific writing workshops. In particular, ‘Turbocharge Your Writing’ presented by Dr Maria Gardiner from
Thinkwell was well received. Several researchers also completed project management and research commercialization
courses. To help researchers to further develop communications capabilities the Centre organised ‘Media training’
delivered by Robyn Mills, The University of Adelaide. This session provided much needed information on how to
communicate complex scientific results to the general public in simple terms. In addition to scientific training, the Centre
offers unique training opportunities for researchers through extended industry placements where they can acquire skills
and knowledge for working in an industry-based workplace. Eight postgraduate students and two postdoctoral fellows
seized the opportunity to spend considerable time working in their partner organisations. Additionally, students and
postdocs were hosted by an Other Organisation different to their ‘home’ organisation to access facilities and acquire
specific expertise. The hosts included DPI NSW, Lowe Wines, Tarac Technologies, TWE, AWRI, CSIRO and SARDI.
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PERFORMANCE MEASURES
International, national and regional links and networks
Links and networks

Target

Actual

Number of international visitors and visiting fellows

4

10

Number of visits to overseas laboratories and
facilities by Centre staff/students

9

11

Number of government, industry and business
community briefings

3

9

Number of industry visitors to Centre

10

14

Number of talks given by Centre staff open to the
public

5

17

End-user links

International visitors and visiting fellows
The Centre hosted 10 international visitors and visiting fellows. They included Ken Ogushi, Sapporo Breweries and
Kaori Mankino, Marubeni Corporation from Japan and Prof Wang Hua, Dean and Dr Fang Yulin, College of Enology,
Northwest Agriculture and Forestry University, Yanling, China. Visitors from USA included Mitchell Goshert, Magritek,
Prof Robert E. Sharp, University of Missouri, USA and Hui Hui Chong, E&J Gallo Winery. During the meeting with Hui
Hui Chong all Adelaide-based researchers had an opportunity to learn about the current research at E&J Gallo Winery
and to compare the outcomes of research in the area of flavour chemistry and smoke taint. E&J Gallo also showed
particular interest in the TC project that examines the sugar-potassium nexus and expressed their willingness for further
collaboration. The whole day meeting with Ryan Carter, Sainsbury’s, UK provided insights into the UK and European
wine markets and consumer acceptance of lower alcohol wines. The Centre was introduced to Manon Lasserre, La
Salle, France and Prof Ulrich Fisher, Viticulture and Enology Department, Kompetenzzentrum Weinforschung DLR
Rheinpfalz, Neustadt, Germany.

Visits to conferences and overseas
laboratories and facilities
The Centre staff and students seized many
opportunities to present at the international
conferences and visit overseas laboratories to learn
new methods and techniques and to initiate new
collaborations.
ICHDR Olaf Schelezki visited Montpellier SupAgro
during the Giesco Conference 2015. Although the
main purpose of the trip was to attend the Vinifera
Euromaster of Viticulture and Oenology graduation
ceremony, Olaf used this opportunity to introduce his
project and the Centre to his former colleagues and
teachers from SupAgro Montpellier, Bordeaux
Sciences Agro and Universidad Politecnica de
Madrid.

Olaf in SupArgo, Montpellier, France
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ICHDR Federico Tondini attended the international conference on Yeast Genetics and Molecular Biology (ICYGMB)
2015, 6-9 Sept 2015 in Levico Terme, Italy. Many renowned scientists such as Prof Susan Linquist (Massachusetts
Institute of Technology), Dr Jef D. Boeke (NYU Langone Medical Center), Dr Charles Boone (University of Toronto)
attended the conference and presented their work updating the audience on current and future directions on yeast
research. Federico used this opportunity to present his research in two poster sessions and made useful connections
and possible collaborations with other scientists. He also introduced and promoted the ARC TC-IWP during the
conference and thereafter during his visits to Professors Paola
Coccetti and Danilo Porro, University of Milano Bicocca and
Lucio Brancadoro and Osvaldo Faill, University of Milan.

ICHDR Ana Hranilovic also attended Yeast Genetics and
Molecular Biology (ICYGMB) 2015 and the International
Specialised Symposium on Yeast (ISSY). At the ICYGMB
meeting (11-12 Sept 2015) she was a co-presenter of a poster
with Federico Tondini about stress responses of indigenous
wild yeast isolates. She attended talks of the most prominent
key-note speakers, as well as, separate wine microbiologyrelated session (Rovereto, 12 Sept 2015). In Perugia (13-17
Sept 2015), Ana presented a poster about her current
research progress. She met several high-profile researchers
in the area of non-Saccharomyces research, got some
feedback on the work undertaken and discussed potential
collaboration opportunities. These include, and are not limited
to Dr Neil Jolly, Dr Santiago Benito and Dr Isabelle MasneufPomarède. After Italy, Ana visited 3 departments at the
University of Zagreb, Faculty of Agriculture – Department of
Genetics, Plant Breeding and Bioinformatics; Department of
Viticulture and Oenology and Department of Microbiology as
well as the Ministry of Science, Education and Sport, Zagreb,
Croatia. Ana gave a talk at the lab meeting to update
colleagues about some research highlights presented at the
attended conferences.

Vladimir and Ana at the International Specialised
Symposium on Yeast, Italy
CI Kerry Wilkinson attended the 2015 In Vino Analytica Scientia conference, Italy and thereafter travelled to Spain to
visit Professor Rosario Salinas and her research group, at the University de Castilla la Mancha. The visit included a tour
of the University’s teaching and research facilities, as well as discussions regarding the aims and objectives of the ARC
TC-IWP and opportunities for ongoing collaboration. Assoc Prof Wilkinson presented the results from ARC TC-IWP
projects at two international conferences: 250th American Chemical Society Flavor Chemistry of Wine Symposium,
Boston, USA in August 2015 and at the PacifiChem 2015, Honolulu, USA in December 2015.
CI David Jeffery also attended the PacifiChem 2015. Throughout the course of the symposia a range of discussions
related to analysis/isolation of flavour compounds and polyphenols were held with Prof Philip Marriott (Monash), Prof
Michael Qian (Oregon State), Dr Yoshihiro Yaguchi (TAKASAGO International Corporation), Dr Michael Granvogl
(TUM), Dr Alison Mitchell (UC Davis), Dr Heather Smyth (QAAFI, UQ), Prof Coralia Osorio (National Uni Columbia,
included discussions on presenting at a flavour conference in Columbia) and Prof Dr Hans-Ulrich Humpf (Uni Münster).
These interactions will facilitate the pursuit of future national and international linkages with some of the researchers
mentioned.
TC Director Vladimir Jiranek visited groups at the University of Bordeaux, France, (Jun – Sep 2015), the Department
of Biochemistry, University of Cambridge, UK (Sep 2015 – Feb 2016), Prof Mat Goddard, School of Life Sciences,
University of Lincoln, UK (Nov 2015) and the Interdepartmental Centre for Research in Viticulture and Enology,
Conegliano, Italy (Sept 2015). Extensive discussions were held with international researchers at the OENO 2015
meeting hold in Bordeaux in June/July 2015.

37

ARC TC-IWP

END USER LINKS
Government, industry and business community briefings
The Centre research activities have been communicated to a range of government, industry and business groups by
various means, exceeding targeted KPI’s for end user links in all areas. The industry session ‘How can we modulate
flavour and alcohol levels in times of climate and market change?’ in Launceston, Tasmania provided an outstanding
opportunity to showcase the Centre to the Tasmanian wine industry. The other highlights included presentations by CI
Kerry Wilkinson, ‘Smoke in the barrel: The impact of vineyard exposure to smoke on grapes and wine’ at the Research
Tuesday at the University of Adelaide and by CI David Jeffery ‘Distilled spirits industry forum’ at the SA Parliament.
Furthermore, ICPD Ravichandra Potumarthi presented ‘Grape marc fermentation process development: Progress 2015’
at Tarac Technologies, whilst PI Suzy Rogiers delivered a presentation on Projects 2 and 3 to Simon Smith, Secretary
for NSW DPI, CI David Jeffery presented TC projects at Pernod Ricard and CI Kerry Wilkinson presented ‘Smoke Taint
– the latest research’ at the Treasury Wine Estates Technical Seminar in Adelaide. ICHDR Rocco Longo had the
opportunity to present his research at the NWGIC-RHD Annual Symposium, Wagga, NSW and at Italian Scientists
Down Under Symposium in Sydney which attracted both local and international audience.

Industry visitors to Centre
The Centre continues to attract international and domestic industry visitors. In 2015, exceeding the target KPI, the
Centre hosted 14 visitors that spent considerable time discussing TC research activities. While some visitors expressed
interested in future collaboration, Steve Clarkson from Memstar and Darko Obradovic from Enartis have seized the
opportunity to initiate immediate collaboration by contributing with materials and goods to the current TC projects.

Talks given by Centre staff open to the public
 CI Kerry Wilkinson. Chemical and sensory consequences of grapevine exposure to bushfire smoke. Symposium
on Flavor Chemistry of Alcoholic Beverages, American Chemical Society, San Diego USA (March 2015)
 ARC TC-IWP. How can we modulate flavour and alcohol levels in times of climate and market change?
Launceston, Tasmania, (17 presentations) (11.5.15)
 CI Kerry Wilkinson. Smoke in the barrel: The impact of vineyard exposure to smoke on grapes and wine.
Research Tuesday at the University of Adelaide (9.6.15)
 ICHDR Rocco Longo. Lower Alcohol Wine: Grape Harvest and Membrane Technology Approaches. CSU,
Wagga Wagga, Higher Degree by Research Symposium (2-3.7.15)
 ICHDR Ana Hranilovic presented at the AFW Post Graduate Symposium and won the people's choice award
(23.7.2015)
 ICHDR Rocco Longo. Lower Alcohol Wine: Grape Harvest and Membrane Technology Approaches. NWGIC
RHP Student Symposium CSU, Wagga Wagga, (18.8.15)
 ICHDR Lieke van der Hulst. 3 Minute Thesis, University of Adelaide (6/8/2015) - Smoke Taint: the smoky, meaty
and ashy aftermath of bushfires
 ICHDR Lieke van der Hulst. 3 Minute Thesis, University of Adelaide (8/8/2014, 22/8/2014) - Biochemical
response of grapevines to smoke
 TC Director Vladimir Jiranek was invited to give an overview of the wine research activities of the University of
Adelaide and the TC-IWP at the 2015 OENOVITI International Symposium and General Assembly in
Conegliano, Italy (26-28.10.15)
 ICPD Simon Clarke. The decline in grape berry cell vitality during ripening. NWGIC postdoctoral researcher
presentation day, Charles Sturt University, Wagga Wagga (11.11.15)
 ICHDR Lieke van der Hulst. Uptake and glycosylation of smoke-derived volatile compounds in grapevines,
Crush2015, the Grape and Wine Science Symposium (19.11.15)
 ICHDR Sijing Li. Selective and deliberate use of winemaking supplements to modulate sensory properties in
wine. Crush2015, the Grape and Wine Science Symposium (19.11.15)
 ICHDR Duc-Truc Pham. Impact of ethanol removal by membrane techniques on the composition and sensory
properties of reduced alcohol wine. Crush2015, the Grape and Wine Science Symposium (19.11.15)
 ICHDR Zeyu Xiao. The physiological cause of cell death in grape berries. Crush2015, the Grape and Wine
Science Symposium. Best student presentation at Crush2015 (19.11.15)
 ICHDR Olaf Schelezki. Maturity variability. Australian Society for Viticulture & Oenology (ASVO) Seminar:
Earlier, shorter, hotter; Managing compressed vintage (20.11.15)
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 ICHDR Ana Hranilovic. Yeast for high (and low alcohol). ASVO Seminar: Earlier, shorter, hotter; Managing
compressed vintages (20.11.15)
 ICHDR Bora Qesja. Public perception of high alcohol wines. ASVO Seminar: Earlier, shorter, hotter; Managing
compressed vintages (20.11.15)
 David Wollan, Options for alcohol reduction. ASVO Seminar: Earlier, shorter, hotter; Managing compressed
vintages (20.11.15)
 Italian scientists down under 2015 - Lower Alcohol Wine: Grape Harvest and Membrane Technology
Approaches, Woolcock Institute of Medical Research, Sydney, (26.11. 2015)
ICHDRs Olaf Schelezki, Ana Hranilovic and Bora Qesja presented their projects at the ASVO seminar and Lieke van
der Hulst, Sijing Li, Duc-Truc and Zeyu Xiao presented at the Crush 2015 Symposium. All researches received positive
and encouraging feedback and Zeyu Xiao won the best student presentation at Crush2015. Those events represented
an excellent development and networking opportunity.

Zelmari and Sijing (left), Lieke, Bora and Ana (right) at the ASVO presentation dinner

Future initiatives
Opportunities for additional researchers and collaborations are available. Interested parties should contact
the Centre’s director by email at vladimir.jiranek@adelaide.edu.au
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THE ARC TC-IWP OUTCOMES
Target
2015

Key Result Area
Number of identified new processes,
products or equivalent arising from
Training Centre research

4

Outcomes
Two new wines in collaboration with Lowe Wines:
TINJA – 2015 Mudgee Verdelho Low Alcohol
TINJA – 2016 Mudgee Petit Verdot Low Alcohol
Prototype fermentation process for increased ethanol yield
from grape wastes will be tested on pilot scale in 2016.

Additional funding secured attributable
to ITTC engagement

$125,000

PDF support $153,011
Travel grants: $6,050
Equipment grant: $30,993
Additional stipends and operating funds: $44,568

Implementation of Training Centre
outcomes by industry

-

A modified, more efficient practice was suggested and
subsequently implemented, translating to an immediate
annual cost saving of $20,000-$30,000.

THE ARC TC-IWP SPECIFIC KEY PERFORMANCE INDICATORS

Key Result Area
Wine of <14%
alcohol content

Performance Measure

Additional Comments

Increase in volume of
<14% produced by
Treasury & Lowe

Two new wines made together with Lowe Wines:

Early harvest regime

Superior early harvest
regime that delivers full
flavour grapes of reduced
sugar content defined

Results of 2015 wine-making and wine analysis show the limit
of blending treatments to reduce the perception of ‘hotness’
in wine. Picking 3 days earlier gave higher overall quality and
yield. Repeat in 2016 vintage is needed before findings can
be made into a general recommendation.

Measurement of
berry cell death (CD)

Technique for rapid
measurement of CD that
is able to be used by
industry

Funding for patent application costs sought.

Alcohol and/or
flavour modification
by microbes

1 strain each of yeast and
bacteria that modify wine
composition

Commercial non-Saccharomyces identified that reduces final
ethanol yield by 0.5% (e.g. wine alcohol reduced from 12%
to 11.5%).

Alcohol production
and waste streams

Methods for increased
alcohol yields from wine
and other process wastes

Preliminary laboratory trials on grape marc fermentation with
Saccharomyces cerevisiae yeast have resulted in an
increase of 2 to 3-fold in alcohol production. Up-scaled trials
are in progress for grape marc fermentation to increase
alcohol production.

TINJA – 2015 Mudgee Verdelho Low Alcohol (4.5t)
TINJA – 2016 Mudgee Petit Verdot Low Alcohol (1.5t)
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PUBLICATIONS AND MEDIA ACTIVITIES
Publications
Peer-reviewed publications:

Books:

 Rocco Longo, Peter Torley, Suzy Rogiers, John
Blackman and Leigh Schmidtke. Changes in
volatile composition and sensory attributes of
wines during alcohol content reduction, J Sci
Food Ag. DOI: 10.1002/jsfa.7757.

 Waterhouse A.L., Sacks G.L. and Jeffery D.W.
(2016) Understanding wine chemistry, John
Wiley and Sons, Ltd: West Sussex UK; 480 pp.

Industry reports and publications:
 L. van der Hulst, K. Wilkinson. Baptism by fire. escience, Issue 13,
http://escience.realviewdigital.com/?iid=117938#f
olio=60

Full conference papers:
 Olaf Schelezki. Maturity variability. Australian
Society for Viticulture & Oenology Seminar:
Earlier, shorter, hotter; Managing compressed
vintages. Adelaide, Nov 2015 (in press).
 Ana Hranilovic. Yeast for high (and low alcohol).
Australian Society for Viticulture & Oenology
Seminar: Earlier, shorter, hotter; Managing
compressed vintages. Adelaide, Nov 2015 (in
press).

 The ARC TC-IWP Annual Report 2014.
 van der Hulst L., K. Wilkinson. Getting to the
heart of smoke taint. Wine Australia.

 Bora Qesja. Public perception of high alcohol
wines. Australian Society for Viticulture &
Oenology Seminar: Earlier, shorter, hotter;
Managing compressed vintages. Adelaide, Nov
2015 (in press).

 Potumarthi, R. Grape marc fermentation process
analysis: A case study with Tarac (Industry
report).
 Ristic, R. New training centre projects to deliver
new tools and optimise existing practices for
industry. Wine & Viticulture Journal, July/August
2015, p 20-24.

 Bora Qesja, Roberta Crouch, Pascale Quester.
Innovating Traditional Products: “Self-Sacrifice
vs. Product Authenticity” AWBR Conference
(Academic Conference, 9th Academy of Wine
Business Research Conference). 17-19 February
2016 South Australia, Adelaide, University of
South Australia.
(http://www.unisa.edu.au/Business/School/Event
s/awbr2016/Academic-Conference/)

 Qesja B. Product innovation and Authenticity:
The case of wine. Wine & Viticulture Journal, 31
(2), p 67-69.
 Ristic R. The ARC TC-IWP Integrated strategy
for production of lower alcohol wines. Report for
Wine Australia.
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 PI/ICDHR David Wollan, Options for alcohol
reduction, ASVO Seminar, Earlier, shorter,
hotter; Managing compressed vintages
(20.11.15).

Invited talks/papers/keynote
addresses

 ICHDR Rocco Longo. Italian Scientists Down
Under Symposium, Sydney (26.11.15).

 CI Kerry Wilkinson. Chemical and sensory
consequences of grapevine exposure to bushfire
smoke. Symposium on Flavor Chemistry of
Alcoholic Beverages, American Chemical
Society, San Diego USA (March 15).

 TC Director Vladimir Jiranek. Hydrogen sulfide:
more than an annoyance in wine fermentation?
Department of Biochemistry, University of
Cambridge, UK (27.11.2015).

 CI Kerry Wilkinson. Smoke in the barrel: The
impact of vineyard exposure to smoke on grapes
and wine. Research Tuesday at the University of
Adelaide (9.6.15).

 TC Director Vladimir Jiranek. Wine and viticulture
at the University of Adelaide. OENODOC &
OENOVITI International 7th General Assembly.
Conegliano, Italy (27.11.2015)

 TC Director Vladimir Jiranek. Generation and
characterisation of improved microbes. 10th
International Symposium of Enology of
Bordeaux, France (30.6.2015).

 CI David Jeffery. 23rd Annual RACI R&D Topics
Environmental & Analytical Chemistry
Conference, The University of Melbourne,
(7.12.15).

 ICPD Ravichandra Potumarthi. Sustainability of
the wine industry through waste management.
School of AFW Annual Research Day, Adelaide
(05.11.2015).

 TC Director Vladimir Jiranek, Wine sensory
evaluations including lower alcohol wines), Dept
of Biochemistry, University of Cambridge
(16.12.15).

 ICHDR Lieke van der Hulst. Uptake and
glycosylation of smoke-derived volatile
compounds in grapevines. Crush2015, the
Grape and Wine Science Symposium (19.11.15).

 CI David Jeffery. Simple HPLC-MS/MS approach
to the analysis of potent thiols at ultratrace levels
in wine. PacifiChem 2015, Hawaii (17.12.15).

 ICHDR Sijing Li. Selective and deliberate use of
winemaking supplements to modulate sensory
properties in wine. Crush2015, the Grape and
Wine Science Symposium (19.11.15).

 CI Kerry Wilkinson. Impact of vineyard exposure
to smoke on wine composition and sensory
properties. PacifiChem 2015, Hawaii (17.12.15).

 ICHDR Duc-Truc Pham. Impact of ethanol
removal by membrane techniques on the
composition and sensory properties of reduced
alcohol wine. Crush2015, the Grape and Wine
Science Symposium (19.11.15).

Media releases
 http://www.arc.gov.au/from-the-grape-to-theglass

 ICHDR Zeyu Xiao. The physiological cause of
cell death in grape berries. Crush2015, the
Grape and Wine Science Symposium. Best
student presentation at Crush2015 (20.11.15).

 http://www.adelaide.edu.au/news/news78162.ht
ml
 http://blogs.adelaide.edu.au/research/2015/09/18
/vintage-innovation/

 ICHDR Olaf Schelezki. Maturity variability. ASVO
Seminar. Earlier, shorter, hotter; Managing
compressed vintage (20.11.15).

 http://theleadsouthaustralia.com.au/industries/pri
mary-industries/new-centre-for-innovative-wineproduction-launches-in-south-australia/

 ICHDR Ana Hranilovic. Yeast for high (and low
alcohol). ASVO Seminar: Earlier, shorter, hotter;
Managing compressed vintages (20.11.15).

 http://ministers.education.gov.au/pyne/launcharc-training-centre-innovative-wine-production
 http://www.newsmaker.com.au/news/35475/newcentre-to-help-industry-make-the-best-RL.
NEWS.NET

 ICHDR Bora Qesja, Public perception of high
alcohol wines. ASVO Seminar: Earlier, shorter,
hotter; Managing compressed vintages
(20.11.15).

 The University of Adelaide, Research impact
https://www.adelaide.edu.au/publications/pdfs/un
i_res.pd
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 https://www.adelaide.edu.au/news/news79362.ht
ml

 http://www.mudgeeguardian.com.au/story/28538
24/phd-students-research-applied-to-local-wineproduction/?cs=1485 (2.2.2015).

 http://www.arc.gov.au/making-most-out-winewaste-product

 http://www.abc.net.au/news/2015-02-02/1grapes/6062142, Split vintage to capture flavour
in low alcohol wines (2.2.2015).

Articles

 https://dubbogazette.wordpress.com/2015/02/02/
regional-business-briefs-17 (2.2.2015).

 The Waite, Issue 2, 2015

 http://www.winebiz.com.au/dwn/details.asp?ID=1
6261, Vintage begins search for flavour in low
alcohol wine. (30.2.2015).

 http://www.abc.net.au/news/2015-0520/sainsburys-backs-australian-study-intobritons-wine-preferences/6483946

 Press Report. http://au.pressreport.net/vse/2015-02-02/page-32, Winemakers
chase the flavour in the early harvest. (2.2.2015).

 http://www.edaphic.com.au/cell-death-in-grapeberries/

 WN.COM.
http://article.wn.com/view/2015/02/05/Rocco_Lon
go _will_base_his_PhD_on_low_alcohol_wines/
(5.2.2015).

 NWGIC Newsletter Sept 2015

 https://www.adelaide.edu.au/news/news79362.ht
ml

 http://molong.com.au/eats/wine/reviews_stories/
2015/03_15/ mudgee/mudgee.html (15.3.2015).

 Article on candidate's background and project
overview
http://emedjimurje.rtl.hr/obrazovanje/anahranilovic-magistra-iz-cakovca-u-australskimvinogradima

 http://www.winecompanion.com.au/news/newsarticles/2015/ march/2015-vintage-a-text-bookvintage-in-mudgee (22.3.2015).

 http://www.mudgeeguardian.com.au/story/27157
52/winery-teams-with-university-to-research-lowalcohol-wine-methods/

 ABC. http://www.abc.net.au/news/2015-0202/vintage-begins-for-flavour-in-low-alcoholwine/6061800 (2.2.2015).

 http://www.theshout.com.au/2015/07/15/article/T
urning-grape-waste-toprofit/MMAWHLJXDV.html

 DEFINE WINE.
http://definewine.tumblr.com/post/113834
157250/lowe, Vintage 2015: MUDGEE NSW
(17.3.2015).

 http://www.theaustralian.com.au/business/winem
akers-look-to-tap-profits-from-grape-waste/newsstory/210bc05f3384dbdeef602b6b844dc039

 CSU Homepage. http://news.csu.edu.au/latestnews/agricultural-science/grape-and-winescience/research-to-bring-full-flavour-to-lowalcohol-wine (31.3.2015).

 MudgeeGuardian,http://www.mudgeeguardian.co
m.au/story/2849527/mudgees-low-alcohol-winenow-in-full-production, (31.1.2015).

 Leading Agriculture online magazine.
http://leadingagriculture6. topmagazines.com.au
(31.3.2015).

 The Weekend Australian, Higher Ground, A
guide to post graduate education, “From
laboratory to commercial reality”, p.13, (2829.3.2015).

 MyHeadlinez.
http://www.myheadlinez.com/19873411/Researc
h-to-bring-full-flavour-to-low-alcohol-wineCharles-Sturt-University/, Research to bring fullflavour to low alcohol wines (31.3.2015).

 THE RURAL,
http://www.therural.com.au/story/2983787/
researchers-make-low-alcohol-wine/?cs=1532
Researchers make low-alcohol wine, pg. 4,
(2.4.2015).
 Mudgee Guardian.
http://www.mudgeeguardian.com.au/story/
3435500/lowe-wines-bottles-mudgee-regions- firstcommercial-low-alcohol-wine/ Wines bottles Mudgee
region’s first commercial low alcohol wine
(21.10.2015)
 NEWS.NET.
http://redlandnews.com.au/article/2793544/vintag
e-begins-search-for-flavour-in-low-alcohol-wine
(1.2.2015).
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 Have-a-go-News, online magazine, by Frank
Smith. Low Alcohol Wines, pg.46
http://www.haveagonews.com.au/paper/032015/276digital.pdf (March 2015).
 PHIS.ORG NEWS. http://phys.org/news/201504-full-flavour-alcohol-wine.html. Research to
bring full-flavour to low alcohol wines (1.4.2015).
 Hospitality Hub.
http://www.hospitalityhub.com.au/research-tobring-full-flavour-to-low-alcohol-wine/f/16799.
Research to bring full-flavour to low alcohol wine
(31.3.2015).

ARC TC-IWP
 AGRICULTURE.COM.
http://www.agriculture.com/markets (1.4.2015).

 James Halliday Australian Wine Companion.
http://www. winecompanion.com.au /news/newsarticles/2015/october/ innovation-continues-atlowe-wines. News: Innovation continues at Lowe
Wines (16.10.2015).

 VinoEnology.com. http://vinoenology.com/winenews/ (1.4.2015).
 Scoop.it. http://www.scoop.it/t/live-life-well,
Research to bring full-flavour to low alcohol
wines (1.4.2015).

 Once Upon A Wine.
http://onceuponawine.blogspot.com.au/
2015/10/once-upon-wine-experiences-2newly.html. Once Upon A Wine experiences 2
newly released Lowe Wines (12.11.2015).

 Healthcanal.com.
http://www.healthcanal.com/life-stylefitness/61862-research-to-bring-full-flavour-tolow-alcohol-wine.html. Research to bring fullflavour to low alcohol wines. (1.4.2015).

 ABC radio. http://www.abc.net.au/news/2015-0714/researchers-to-turn-wine-waste-into-morealcohol/6617616

 Reverb News.
https://helloreverb.com/share/interest/aaron/
Alcohol. Research to bring full-flavour to low
alcohol wines. (1.4.2015).

 The Advertiser.
http://www.adelaidenow.com.au/business/
adelaide-university-will-look-at-how-to-extractmore-value-from-grape-marc-in-a-new-researchproject/newsstory/bbe6b488cfcb770be5c383bf3f38b367

 Californian Beverage Retailers’ Association.
https://www. cbraliquor.org/ beverage-bulletin,
Low Alcohol Wine, (April 2015).

 News Maker.
https://www.newsmaker.com.au/news/36192/
making-the-most-out-of-wine-wasteproduct#.VuJdAeYyaW4

 Wine-world.com. http://www.wineworld.com/culture/zx/ 20150403104309206,
Research to bring full-flavour to low alcohol
wines. 03rd Apr 2015. (Chinese language)

 Organic Gardener.
http://www.organicgardener.com.au/content/ drravichandra-potumathi-talks-about-turning-winewaste-something-more-sustainable-industry

 L’Elebio.
http://www.lelebio.com/news_detail.php?
lang=tw&id=195, Research to bring full-flavour to
low alcohol wines. (3.4.2015; Chinese language)

 The Australian.
http://www.theaustralian.com.au/business/
winemakers-look-to-tap-profits-from-grapewaste/newsstory/210bc05f3384dbdeef602b6b844dc039

 Wine business.
http://www.winebusiness.com/news/?go=get
NewsIssue&issueId=7536, Low alcohol wines
project. (20.4.2015)

 Crush Magazine.
http://crushmagazine.ca/making-the-most-out-ofwine-waste-product/

 FOODLOG. http://www.foodlog.nl/artikel/wijnmet-een-laag-alcoholpercentage-wordt-eindelijksmaakvol/, Meer lekkere wijn met minder alcohol
(8.4.2015).

 Field notes.
http://www.fieldnotes.co.nz/international/wastenot-want-not-grape-growers-aim-to-put-someskin-in-the-game/

 The Art of Service.
http://theartofservice.com/research-to-bring-fullflavour-to-low-alcohol-wine.html, Research to
bring full-flavour to low alcohol wines
(12.4.2015).

 Park street.
http://www.parkstreet.com/tag/winemaking/

 Twikle. http://twikle.co.uk/research-r-1112112.htm. Research to bring full-flavour to low
alcohol wines. (April 2015).

 Get farming.
http://www.getfarming.com.au/pages/
farming/articles_view.php?fId=92000201507131
50624&cId=8

 The Border Mail.
http://www.bordermail.com.au/story/3035883/
project-for-new-wine/?cs=59, Project for new
wine (25.4.2105).

 Noodls.
http://www.noodls.com/viewNoodl/29041793/theuniversity-of-adelaide/making-the-most-out-ofwine-waste-product

 Farming’s future.
http://www.farmingsfuture.com.au/thejob/item/4239-bringing-full-flavour-to-low-alcoholwine, Bringing full-flavour to low alcohol wine.
(6.5.2015)
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 ICHDR Rocco Longo, Radio Station 2AY from
Albury (Andy Walker), (recorded via phone and
aired on 31 March 2015).

Radio/TV interviews

 ICHDR Rocco Longo, WIN NEWS, Low alcohol
wine project, 7 April 2015.
 TC Director Vladimir Jiranek, Chinese TV
network China Radio International, All Media
Cross-Border Wine Culture Experience Tour,
Global Wine Tour, Series 1: Wine Temptation
from the New World, aired Aug-Nov 2015
http://v.qq.com/boke/page/m/0/f/m0169tnzs7f.htm
l.
 “Our Time” with CI Kerry Wilkinson. “Smoke taint"
TV Adelaide (Ch 44) 9 November at 7.30 pm.
Repeated 11, 13 and 14 November
Melbourne/Geelong (Ch 31) 18 & 23 November
2015. Sydney (Ch 44) 19, 20, 25 November
2015. Brisbane (Ch 31) 15 and 16 November
2015. Perth (Ch 44).
 "Our Time" with CI Kerry Wilkinson and ICPD
Renata Ristic, Channel 44. Aired on: Adelaide
(Ch 44) 9 November at 7.30 pm. Repeated 11, 13
and 14 November. Melbourne/Geelong (Ch 31)
18 & 23 November 2015. Sydney (Ch 44) 19, 20,
25 November 2015. Brisbane (Ch 31) 15 and 16
November 2015. Perth (Ch 44).

Prof Vladimir Jiranek was interviewed
by the Sky news
 ICHDR Rocco Longo, ABC Rural, 30 January
2015, http://www.abc.net.au/news/2015-0205/rocco-longo-italian-phd-student/6062148
(recorded in Mudgee via journalist interview and
aired on 30/01/2015).
 CI Kerry Wilkinson, ABC interview (Sallese
Gibson) on smoke taint, February 2015.

Kerry and Renata presented the ARC TC-IWP on the
“Our time”, Channel 44
 ICHDR Rocco Longo. SBS One Italian (radio
interview). http://www.sbs. com.
 au/yourlanguage/italian/en/content/search-lowalcohol-wine?language=en, The search for Low
Alcohol Wine (recorded on 7.12.2015 via phone
and aired on 15.12.2015).
 ICPD Ravichandra Potumarthi. ABC Radio Rural.
Phone Interview on grape marc utilisation for
alcohol production. ABC Radio Interview on
13.7.2015 and aired on 14.07.2015.

Lieke was talking about her project
on the Channel 9
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"Wine speaks to all the senses: the eyes behold the colour,
tone, and shade; the nose, the bouquet, the fingers and lips
caress the cool crystal; the ears delight in the subtle
swishing of the liquid; the tongue rejoices in the reward of a
rich harvest." - Mary Lou Posch

“Wine to me is passion. It’s family and friends. It’s
warmth of heart and generosity of spirit. Wine is art.
It’s culture. It is the essence of civilization and the art
of living.” – Robert Mondavi
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