WINE TECHNOLOGY
Principles of Wine Making

HOFRAT PROF. DR. REINHARD EDER
e-mail: Reinhard.Eder@weinobst.at

LEHR- UND FORSCHUNGSZENTRUM FUR WEIN- UND OBSTBAU
Wiener Strasse 74; 3400 Klosterneuburg

Organisation:
7 blocks, each 3 hours (resp. 4 hours lecture (45 min)

Time: Friday 14.00 - 17.15
(lecture: 14:00-15:30; break: 15:30-15:45; lecture:15:45-17:00,
wines from Austria: 17:00-17:15)

Fr.23.4.,304.,215.,285.,11.6., 18.6., 2.7.
Location: Seminary room DLWT (2. floor), Muthgasse 18, 1190 Wien

Examination:
in English, oral presentation (Referat) about a new scientific topic related to wine technology,
chemistry, microbiology or sensoria evaluation
+ 1 page summary
+ 1 question about lecture
Dates. fixed dates or after appointment (e-mail or telefon)
Reinhard.Eder@weinobst.at

IMPORTANCE OF VITICULTURE WORLDWIDE
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History of Viticulturein Austria

Long tradition of viticulture in Austria, for instance:
S|egendorf (1000 b. Chr.), Zagersdorf (700 b. Chr.)

before 1000 BC Celts, Grapefindingsin Stillfried (N6), Zagersdorf

100 BC Romans (Probus)
10-12th cent. Monasteries, Stift, noble man
new quality varieties (Blaufrankisch, Burgunder ..)
1526 first dokumented Pradikatswein
(Lutherwine from Donnerskirschen)
17.cent. 30 year war, great destruction
1748 »Zirkularverordnung* Joseph 11.- Buschenschank was born
19th cent grape dieseases. oidium (Mehltau), peronospora, phyloxera
(Reblaus)

1860 foundation of Klosterneuburg
(world’s 1st viticultural school)
1956 introduction of high training system (Lenz Moser)
1985 wine scandal, wine revolution: new wine law
1986 foundation of Austrian Wine Marketing Board
1995 Membership of EU, adaption of wine law
2001 first wine brand with geographical indication DAC Weinviertel

2005 Contract EU-USA (new wine technologies — chips, fractionation ...

2006 second wine brand — DAC Mittelburgenland

STRUCTURE OF VITICULTURE IN AUSTRIA

48.000 havineyard

32.000 vine grower

6.000 wine bottler

250 mio. liter production (2,5 mio hl)

25 % export (0,8 mio hl) increasing, D, USA, CZ ..

19 wine growing areas, 3 regions (Weinland, Bergland, Steirerland)

WEIN AUS
OSTERREICH

Wine Production in Austria: average: 2,5 Mill hl

Wine consumption in Austriaaround 2,5 Mill hl

Problem: Consumption 50% white; 50 % red; Production: 70 % white, 30 % red
Wine consumption: around 33 liter per inhibitant




Cultivarsgrown in Austria and their production surface (70% white, 30% red)

Griner Veltliner 17.500 ha 36,0 %
Zweigelt 4.400 ha 9,0%
Welschriesling 4.300 ha 8,9%
Muller Thurgau 3.300 ha 6,7 %
Chardonnay 3.000 ha 6,0 %
Wel (3burgunder 3.000 ha 6,0 %
Blaufrankisch 2.600 ha 54 %
Blauer Portugieser 2.400 ha 4.8%
Rheinriesling 1.600 ha 34 %
Neuburger 1.000 ha 2,0%
Blauburger 800 ha 1,8%
Fruhroter Veltliner 600 ha 1,2%
Scheurebe (Samling 88) 550 ha 1,1%
Blauer Wildbacher 460 ha 0,9 %
St. Laurent 400 ha

Blauer Burgunder 400 ha

Traminer 360 ha
Grauburgunder 300 ha

Cabernet Sauvignon 320 ha

WINE LEGISLATION

Definition:
Wine = beverage, produced only by complete or partial acoholic fermentation
of fresh or mashed grapes or must.

Classification according to

*) sugar content of must

=KMW, Klosterneuburger Mostwaage = % sugar (w/w)
corresponds to dry weight =Brix, % soluble solids (w/w)
or density =Oechsle = (d-1)* 1000

*) yield,

*) variety

*) location

DIFFERENT CATEGORIES OF WINE
Reglementation = EU (= frame,lowest quality = (table) wine)
member state: (regulation for higher qualities)

Nr. 491/09 zur Anderung der VO (EG) 1234/07
friiher 479/2008 zur Anderung der VO 1493/99
Grapes. registered variety,
produced in EU,
minimum alcohol corresponding to wine zone
(Austria=B 3 6 vol% nat. ac., 10,5 ° KMW)
Wine: minimum alcohol corresponding to wine zone
(A+B 3 8,5v0l%; C3 9vol %),
titratable acidity 3 3.5 g/l (tart. acid)
total alcohol (sugar + alcohol) < 15 %vol




Wine without indication of controlled geographical origin but with labelling of cultivar and
vintageyear (VO (EG) 607/09 + Austrian winelaw § 8):
Grapes only from Austria
only for cultivars without names of production areas
(e. g. Traminer, Weil3burgunder)
and surface of production > 500 ha,
minimum sugar content 3 14°KMW,
Minimum acidity of wine3 4 g/l (calc. astartaric acid),
maximal yield per ha £ 9.000 kg (ca. 6.800 1),
typical and free of defects!

Landwein (Country wine, Vin de pays), (VO (EG) 607/09 + Austrian winelaw 8§ 9):
winewith geogrophical origin (Wein mit geogr aphischer Angabe = Region)

Grapes only from one region (Weinland, Bergland, Steirerland),
only quality varieties,

minimum sugar content (must weight) 3 14°KMW,

minimum titratable acidity 3 4 g/l (tart. acid),

max. yield per ha£ 9.000 kg (ca. 6.800 1),

typical

Qualitatswein (Quality Wine, AOC, DOC ..), (Austrian winelaw 8§ 10):
Wine from protected geographical indication (geschiitzte geographische Angabe - Gebeit)
Grapes only from one area (Gebiet),
only quality varieties,
minimum sugar content (must weight) 3 15°KMW,
effective alcohol 3 9 vol%, (Prédikatswein ® 5 vol %),
minimum titratable acidity 3 4 g/l (tart. acid),
max. yield per ha £ 9.000 kg (ca. 6.800 litre).
Typical and without defects (sensorical evaluation),
certified by Staatlicher Prifnummer.
Sold in bottles, barrels, ceramic, bag in box or directly.
Approx. 65% of Austrian production

Kabinett, (Austrian Winelaw § 10):
Quality wine with additional parameters
minimum sugar content (must weight) 3 17°KMW,
no enrichment,
no sweetening,
effective alcohol £ 13,0 vol%,
maximum residual sugar £ 9 g/l

Pradikatsweine (Ost. Weingesetz § 11):
no enrichment (sugar to must),
no sweetening (must to wine),
residual sugar only by stopped fermentation,
announcement of harvest + control at harvest
(control at harvest - Mostwager-Bestétigung),
first selling date 1.March (Spétlese) resp. 1.May (all others):
Spétlese ¢ 19° KMW),
Auslese (3 21°KMW),
Beerenauslese (3 25°KMW), with botrytis
Ausbruch (3 27°KMW), with botrytis



Trockenbeerenauslese (3 30°KMW), with botrytis
Eiswein (3 25°KMW),
Strohwein (3 25°KMW)

STAATLICHE PRUFNUMMER

Austrian Quality wine has to be chemically and sensorialy tested in the originating region
(e.g. Austria = Staatliche Pruefnummer)

8 parameters: alcohol, extract, sugar, acidity, free and bound SO2, volatile acidity, tasting,
Germany = Amtliche Pruefnummer.

Pradikatswein undergo additional chemical analysis: glycerol, gluconic acid, glucose-fructose

DAC-WINES FROM AUSTRIA

Typical winesfor special regions (8 10, Austrian Wine law)
BMLFUW defines by a directive the requirements following a proposal  of the interprofessional
committee of aregion

DAC-WEINVIERTEL (VO 23/2003)

DAC —-KREMSTAL

DAC -KAMPTAL

DAC - TRAISENTAL

DAC -LEITHABERG

DAC —MITTELBURGENLAND

DAC —EISENBERG

for instance:

DAC-WEINVIERTEL (VO 23/2003)

Only grapes of Griner Véetliner, only from the region Weinviertel;

Weinviertel restricted only to DAC-Weinviertel.

Indication of vintage year

KLASSIK:

residual sugar 6 g/,

alc. content 12 %vol

Sold only in glass bottles (1 liter, 2 liter bottles and crown cork are forbidden), earliest selling date:

1 March,

Color: bright yellow, green-yellow

Smell: typical varietal aroma

Taste: fruity, spicy, peppery, no woody taste (no barrique aging),
no Botrytis taste, not brandy (dominat a cohol)

Severe sensoria evaluation: min. 5 “yes’ of 6 tasters

Heavier wine with more alcoholc, slight wood taste: RESERVE



AUSTRIAN WINE LEGISLATION
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Likorwein (Liqueur) (EU-1234/08):

Effective alcohol 3 15 vol % and £ 22 vol %.

Total alcohol 3 17.5 vol %. Made of
a) partialy fermented must, b) wine, ¢) mixture of a+b,
d) mixture of must and wine and addition of alcohol, destillate, conc. must, brandy (made of
wine, resins...)

Sparkling Wine: (EU- 1234/08):
Made by first or second fermentation out of fresh grapes, must, wine. Minimum overpressure® 3
bar, when opening the container characteristical bubbling of CO2.

Quality Sparkling Wine: (EU-1234/08) = Sekt:

Second fermentation is amust, lower SO2-levels

Council Regulation establishing a common organisation of agricultural markets and products

1234/07, 491/09:

* Control of the vineyard surface

 Each vineyard is officially registered and the harvest amount has to be reported

* The plantation of vineyardsis restricted to specia wine growing districts and the surfaceis
limited.

* The choice of varieties (cultivars) which can be planted isregionally regulated. National
directives define the allowed varieties for quality and table wine.

* All over EU american hybride varieties (direct producer, e.g. Othello, Isabella, Noah) are
forbidden for wine production.

* All quantitative changes (harvest, selling, buying of wine) and main treatments (fining, filling)
have to be documented in abook (cellar book).

» Red wine usually is made unique of red (blue) grapes (traditional exceptions Chianti, Rioja max.
10 % addition of awhite wine variety are tolerated
Cote Rotie AOC (Shyrah+20%Viognier), Hermitage AOC Syrah+15% Marsanne)

* Wineisanatural product, addition of water, alcohol and aroma is forbidden



» The wine producing areas of EU are divided in 3 main regions:

Zone A: Germany (except Baden), Luxemburg, United Kingdom, Poland, Sweden, Denmark,
Czech-Rep.

Zone B: Germany (only Baden), Austria, France (Alsace, Loire, Champagne, Savoye, Jura),
Slovakia

Zone C: divided in three sub-region: C I, CIlI, C II:

France (except B), Hungary, Italy, Spain, Portugal, Greece, Bulgaria, Rumania; Malta,
Zyprus

enrichment

with sugar

Zone A chemical
<3,0%vol  deacidification

ZoneB chemical A
<2,0%vol  deacidification

ZoneB

ZoneC . e B
< 1,5 %vol chemical acidification

» According to the zone, grapes for (table) wine production must have a minimum natural acohol
content at harvest before enrichment
zoneA > 5vol % acohol
zoneB: > 6 vol % acohol
zoneCIl: > 8.0vol % alcohol
zoneCll: > 85vol %
zone C IIl: > 9vol % alcohol
» According to the zone a maximum enrichment of total alcohol content by sugar additation
(or grape juice resp. conc. juice) is regulated
zone A 3.0 val %
zone B 2.0 vol %
zone C 1.5 vol %

* According to the zone table wine must have a minimum effective alcohol content
zone A, B: > 8.5vol %
alcohol zone C: > 9.0 vol % alcohol

* Table wine must contain in minimum 3.5 g/l titratable acidity, for quality wine minimum levels
are usually higher (in Austria4 g/l)

* At different steps of vinification different additivesand treatments (43 in total) are permitted
with maximum values.



Everything that is not permitted is prohibited (positive list —regulation EU 606/09):
List of enological practices and additive per mitted for grapes, must and wine (EU regulation

606/09)

1 aeration (addition of oxygen)

2 heating/cooling

3 centrifugation, filtration

4 addition of CO2, N2, Argon or air

5 addition of yeast

6 addition of nutrients: ammonium salts (NH4)2PO4, (NH4)2S03, (NH4)2S04 (max 1,0 g/1,
caution: Boeckser)

7 addition of SO2 or K2S205

8 desulfurization by physical processes

9 addition of enological coa (max 100 g per 100 It)

10 fining with gelatine, fish-blow, casein and caseinate, albumine from milk or egg, bentonite,
siliciumdioxide, kaolin (only table wine),

11 addition of sorbic acid or K-sorbat (only table wine)

12 acidification with L-tartaric acid, L-malic acid, DL-malic acid or lactic acid
(general zone C, exceptions)

13 deacidification with potashiumtartrat, KHCO3, CaCO3, calciumtartrate, double-Ca-salt
of malicand tartaric acid, homogenous mixture of tartaric acid and CaCO3

14 resin from aleppo tree (only in Greece for Retsina)

15 yeast cell wall preparations (max 40 g/100 I)

16 PVPP (max 80 g per 1001)

17 Addition of lactic bacteria

18 Addition of lysozyme to prevent MLF

19 unsage of ion exchange resins

20 usage of fresh yeast in dry wines

21 aeration and injection of Argon and Nitrogen gas

22 addition of CO2

23 addition of citric acid (max. content in wine: 1 g/l)

24 addition of tannins (enological tannins)

25 addition of K4(Fe(CN)6) = Blauschtnung (bluefining)

26 addition of metatartaric acid (max. 0,1 g/L)

27 addition of arabic gum

28 addition of DL-tartaric acid to precipitate exceeding Ca

29 addition of K2T and KHT to initiate KHT precipitation

30 addition of CuSO4 (max | g/hl) and Cu-citrate

31 addition of caramel

32 addition of alylisothiccynatat

33 addition of DMDC for cold sterilization

34 addition of yeast mannoproteins for tartaric and protein

35 treatment with electrodiaylsis for tartaric stabilisation

36 application of urease to reduce urea content

37 usage of oak chips

38 usage of K-alinate and Ca-alginate for immobilisation

39 yeast for sparkling wine production

40 partial dealcoholization of wine by physical methods

41 usage of PVI-PVP copolymer to reduce heavy metals

42 addition of Carboxymethylcellulose (CMC) for tartaric stabilisation

43 treatment of wine with cation exchange resin for tartaric stabilisation



Genera maximum levels of sulfur dioxide in wine are defined:
Free SO2 usually £ 50 mg/l, higher levels for Prédikatsweine
Total SO2 Redwine < 150 mg/l

Whitewine < 200 mg/1
When the residual sugar of the wineis above 5 g/l the SO2 concentration is allowed to be higher
(+50 mg/1) Red wine < 200 mg/1

Whitewine < 250 mg/1
For special products, made from overripe, botrytized grapes higher SO2 concentrations are
permitted
For Spatlese, sweet wine from Bordeaux, Bergerac, Montravel, Penedes, Rioja and others

max 300 mg/1

For Auslese and sweet wine from Rumania max. 350 mg/1
For Beerenauslese, Ausbruch, TBA, Eiswein and sweet wine from Sautemes, Barsac, Cadillac,
Loupiac, Graves, Jurancon, Monbazillac and others max. 400 mg/1

* General limitsfor volatile acidity (calc. as acetic acid):
Whitewine < |.08 ¢/l calc. acetic acid
Red wine < 1.209d/l calc. acetic acid
Auslese, Beerenauslese and Eiswein may have < | .8 g/l
Ausbruch, Strohwein and Trockenbeerenauslese (TBA) < 2.4 g/l

» Acid correction

According to the zone following technologies are permitted
Zone A, B, Cl and C II: partialy deacidification
Zone C | and C II: partial deacidification and acidification
Zone CIII: acidification

Acidification of grapes and must maximum 1.5 g/l (tartaric acid).
Acidification of wine maximum 2.5 g/l (tartaric acid), OIV 4 g/|
Deacidification of wine  maximum 1.0 g/l (tartaric acid)

ACIDIFICATION (only vintage 2003)

Only addition of L(+)-tatratic acid,

Maximum addition in must 1,5 g/l L (+)-tartaric acid
Maximum addition inwine 2,5 g/l L (+)-tartaric acid
Acidification of must and later the same wineis possible
Acidification and enrichment of the same must is not possible

It is prohibited to make acidification and deacidification in the same product (exchange of acids)
It is prohibited to make acidification and enrichment (alcohol increase) in the same product

Sweeting of wine (giving residual sugar) is only permitted with grape juice, sweet wine (same
quality), concentrated juice or rectified juice concentrate (increase of total acohol must be below 4
vol%)



