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Griffith NWGIC experimental wines

Shiraz (10 kg/vine)

1 Mature Fruit (27/02) 13.6 % v/v
pH: 3.36

2 Fresh Fruit (15/02) 13.6 % v/v
pH: 3.61

3 Pre-mature Fruit (20/02) 13.6 % v/v
pH: 3.57




Orange (600 m) NWGIC experimental wines

Cabernet Sauvignon (4 kg/vine)

4 Pre-mature Fruit (09/03) 13.9 % v/v
oH: 3.44

5 Fresh Fruit (26/02) 13.8 % v/v
oH: 3.55

6 Mature Fruit (16/03) 14.7 % v/v
pH: 3.57
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3 |s aromatic and mouthfeel maturity linked
=¥euE 10 the technological maturity?

* |s the concept of extended hang time
necessary to reach optimal ripeness?

e Sugar concentration and flavour nexus?

* \/olatile and non-volatile nexus?



Goals (what to achieve)

To study grape aromatic evolution during the ripening using
sequential harvest

To characterise grape composition (volatile and non-volatile)
In relation to corresponding wines using sequential harvest

Linking grape and wine composition to wine sensory attributes

To investigate the role of few abiotic factors (temperature and
water) on grape/wine composition
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Chemical analysis of grapes and wine: o

e
techniques and concepts 2nd Edition ‘

@ Traditional indicators: Baume, TA, pH, colour, grape berry

sensory evaluation = perception of the wine in the mouth (non

volatile matrix).

® New indicators_related to possible wine aromatic profiles

(volatile matrix).
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Temperature:

Huglin index > 3000 == Warm to Hot climate

(Tonietto & Carbonneau, 2004; Huglin, 1978)



Experimental vineyard
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Blue: low vigour
Red: high vigour

Smoothed EVI images of Shiraz taken on 5 February 2014. Size of a pixel represents 50 cm in nature.



Mechanical pruning — Drip irrigation







Some basic vineyard comparisons between High and Low
yielding Shiraz blocks in Griffith

SH_LY SH_HY
No of primary shoots 86x13 9218
Yield/vine (kg) 10.2+2.2 18.6+1.6
No of bunches 116127 149116
Weight of a bunch (g) | 89+9 12549
Aprox. number of 79 87
berries/bunch
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Climatic data

1. Mesoclimate
(vineyard)
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Weather stations in each
experimental vineyard,
measuring:

Average temperature
- Relative humidity
- Rainfall
Solar radiation
Wind speed and direction
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Journal of Experimental Botany, Vol. 58, No. 8, pp. 1935-1945, 2007 Journal of
doi:10.1093/jxb/erm055  Advance Access publication 23 April, 2007 Experimental
A= Botany
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Loss of anthocyanins in red-wine grape under high
temperature

Kentaro Mori'*t, Nami Goto-Yamamoto', Masahiko Kitay 2 and K Hashizume'

' National Re h Institute of ing, Higashi-Hiroshima, Hiroshima 739-0046, Japan
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Calculated from average mesoclimatic temperatures collected inside the vineyard every 30 min.



Huglin index

a 6-month heat summation
[((daily mean T-10°C.) + (daily max T —10°C. ))/2]
(1 October to 31 March: to be adapted to the phenology, from bud burst to harvest)

relating heliothermic conditions of a region to its potential to ripen various cultivars

Huglin index Viticultural climate description
<1500 Very cool

>1500<1800 Cool

>1800<2100 Temperate

>2100<2400 Temperate warm

>2400<3000 Warm

>3000 Very warm

(Tonietto & Carbonneau, 2004; Huglin, 1978)



1500:

1600:

1700:

1800:

1900:

2000:

2100:

2200:

2300: .

Cultivars adaptation to the HI

Muller - Thurgau, Portugais bleu,...

Pinot B, Pinot G, Aligoté, Gewurztraminer,...
Pinot N, Riesling, Sylvaner, Gamay
Cabernet - Franc, Merlot,...

Cabernet - Sauvignon, Chenin, Sémillon, ...
Grenache, Syrah, Ugni - B, ...

Cinsault, Mourvedre,...

Carignan, Pinotage ?,...

Huglin, 1978



Frequency of vintages according to Huglin index classified

as very warm (HI>3000) for Griffith (NSW)
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Climatic data used are SILO drilled climatic data (Department of Science, Information

Technology and the Arts, Queensland State Government, Australia).



Cold night index

is the average of the minimal temperature one month before harvest (it could be
calculated 2 or 3 months before harvest as well).

Its interest is to help to charaterize the ripening of a cultivar in a particular
environment.

The four climate classes according the the cold night index (°C.) are:
e Warm night: Cl > 18

* Temperate night: Cl > 14 <18

e Coolnight:Cl12<14

* Very cool night: CI <12



Day and night temperature and wine styles?

hot - warm

warm

temperate

(

temperate - cool

cool




OPEN a ACCESS Freely available online @ PLOS | ONE

Is Transcriptomic Regulation of Berry Development More
Important at Night than During the Day?

Markus Rienth'?, Laurent Torregrosa®, Mary T. Kelly®, Nathalie Luchaire®*, Anne Pellegrino?,

Jérome Grimplet®, Charles Romieu®

1 Fondation Jean Poupelain, Javrezac, France, 2 INRA-Supfaro, UME AGAP, Montpellier, France, 3 Laboratoire d'Oenologie, UMR1083, Faculté de Pharmacie, Montpelier,
France, 4 INRA, UMR LEPSE, Montpellier, France, 51OV (CSIC, Universidad de La Rioja, Gobierno de La Rioja), Logrono, Spain, 6 INRA, UME AGAP, Montpellier, France

9273 developmentally modulated probsets.

All day-detected transcripts were modulated at night,
whereas 1843 genes were night-specific.
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Huglin units

Temperate climate, HI<2100 units
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Huglin index- Cape Jaffa

Cool climate, HI<1800 units
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Cold night index- Cape Jaffa

Cool night: 12 <14
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Number of days with Tmax above or equal to 35 °C - Cape Jaffa
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Berry growth

berry

vquAme lag phase maturation

green growth

[ ® o

Tannins :

) : Anthocyanins
Organic acids :

: Thiols
Pyrazines )

) . Tannin structure?
Amino acids :
: Sugar accumulation

Polyamines

Carotenoids

T T : : T T T T T » days
0 20 40 60 80 100 120 140
days after flowering —»

flowering véraison maturation maturity
over ripeness



Shiraz sequential harvest proposed
model

Accumulation of sugar
per berry

for fresh fruit
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Beginning of veraison 0 12 17 24 30 35 days
(berry softening) \1,

Day 0 = when sugar per berry reaches a plateau, typically 20-22 °Brix



Berry sugar accumulation — berry volume and sugar concentration
(Brix)

berry volume evolution
accumulation of sugar per berry

Brix

Beginning of veraison ripening harvest
(berry softening)

dates

A. Deloire, 2009



Berry sugar accumulation — Berry volume and Brix

berry volume evolution Brix S
accumulation of sugar per berry —

Beginning of veraison ripening harvest
(berry softening)

dates

When sugar per berry plateaus, the volume of the berry could decrease by water
loss and therefore the brix will increase A. Deloire , 2009



Sugar loading curve Griffith Shiraz
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Plateau 3.2.2015
Fresh fruit 15.2.2015 15.2.2015
Premature Fruit 21.2.2015 20.2.2015 6.3.2015
Mature fruit 27.2.2015 27.2.2015




Red cultivars: Berry Aromatic evolution over ripening. No real
nexus with sugar concentration (Brix)

Ripening levels

and sugar loading

4 Fresh fruit,  Frash Pre _
grassy skin - mature  RIP€ Jammy
fruit : fruit fruit
fruit
Pre fresh

Grassy

Evolution of ripening - flavours

>

Tempo of berry ripening according to a physiological clock and to possible style of wine.
Not direcly linked to Brix/Baume

Vivelys, Deloire 2008, 2013
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Influence of Grape Composition on Red Wine Ester Profile:
Comparison between Cabernet Sauvignon and Shiraz Cultivars from

Australian Warm Climate

Guillaume Antalick,*" Kaga Sukl " John W. Blackman,” Campbell Meeks, Alain Deloire,’
and Leigh M. Schmidtke"

"National Wine and Grape Industry Centre and “School of Agricultural and Wine Sciences, Charles Sturt University, Locked Bag 588,
Wagga Wagga, NSW 2678, Australia

Maturity/sequential harvest

Nexuses Grape/Wine composition/Sensory profile

First results from 2014 vintages
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Concentration (pg/L)
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Aromatic contribution of cis-3-hexenol

Individual odour: freshly cut
grass, herbaceous

Potential aromatic contribution to Shiraz
wines: freshness, fresh fruit aroma

Used by experts in aroma to bring the freshness to make up fresh
fruit aroma

Key compound of fresh fruit aromas in the nature
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Aromatic contribution of DMS

Individual odour: crab stick, sea food, truffle .

Reported contribution to red wines: a “
enhanced dark fruit notes, blackcurrant, - :
| |

cooked fruit, truffle (aged wines) ’

Key aromatic marker of cooked fruit/vegetables
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Investigation and Sensory Characterization of 1,4-Cineole: A
Potential Aromatic Marker of Australian Cabernet Sauvignon Wine

Guillaume Antalick,*' Sophie Tempere,§ L l\at;a SulJ;c, John W. Blackman, "* Alain Deloire,’
Gilles de Revel,”! and Leigh M. Schmidtke

J. Agric. Food Chem., 2015, 63 (41), pp 91038111
DOI: 10.102/acs jafc. 5b03847 CH
3

1,4-cineole:

H,C  CHs

New contributor to herbaceous/leafy aromas specific to
Australian Cabernet Sauvignon wine (vs France)

Potential marker of Cabernet Sauvignon wine “regionality”
in Australia



ABSTRACT: This work reports the quantitation and sensory characterization of 14-cineole in red wine for the first time. A
headspace—solid-phase microextraction—gas chromatography—mass spectrometry (HS—SPME—GC—MS) method was
developed to quantitate 1,4cineole and 1,8<cineole in 104 commercial Australian red wines. 1,4-Cineole was detected in all
of the wines analyzed, with concentrations ranging from 0.023 to 1.6 ug/L. An important varietal effect was observed, with
concentrations of 1,4-cineole in Cabemet Sauvignon wines (mean of 0.6 + 0.3 ug/L) significantly higher than in Shiraz (0.07 +
0.04 I,ugfL} and Pinot Noir (0.2 + 02 I,ugfL} wines. Regional variations of both cineole isomer concentrations have been
measured between wines originating from different Australian regions. Sensory studies demonstrated that the addition of 0.54
g/L 14-cineole in a Cabemet Sauvignon wine, to produce a final concentration of 0.63 ug/L, was perceived significantly by a
sensory panel (p < 0.05). Descriptive analyses revealed that 1,4-dneole and 1,8-cineole may contribute to the hay, dried herbs,
and blackcurrant aromas reported in Australian Cabemnet Sauvignon wines and may be potential markers of regional typicality of

these wines.
KEYWORDS: monoterpenes, typicality, aromatic herbs, red wines




Is there a nexus between fruit sugar concentration (Brix),
fermentation performance and wine sensory profile?

Seguential Harvest and Wine style diversity: is it worth to
pursue?

Using fruit physiological indicators to assess the
harvest times: what are the WI needs?

Using objective measures of grape quality: what are the
WI needs?

What the AWI Is prepared to adopt?

What the Limestone Coast WI is interested by from our
study?
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