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STABILISATION OF WINE
Protein: 
Thermolabileprotein is instable - can cause haze formation
“Warm-Precipate” when wine gets warm (irreversible), 
“Cold-Precipitate” when wine iscold stored (reversible) 
Precipateof complex of proteins, phenolsand metalls (Cu, Fe)
Prevention:
Addition of bentonite (Ca-Na-bentonite, Ca-bentonite, Na-
bentonite). Pretrials necessary to determine the demand
Heat test: 65°C-24h, 80°C-4h or
with Bentotest (phosphowolframat) – turbidity is prop. to demand
Usual application:
50-200 g bentonite/100 lt., 
In Austria max. 400 g/100 1t.
for Prädikatswein max. 500 g/hl
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STABILISATION OF WINE
Tartar ic stabilisation:
Precipitation of potashium hydrogen-
tartrate (=Weinstein, KHT), 
Precipitate in bottle undesired, therefore
stabilisation before filling:
Cooling down to -4°C, 7-10 days
equipment: insulated double jacket vat, 
rotary cold scrubber, screw within 

a cold chamber
or long time low temperature 
(cellar, 6-8°C), 
acceleration of precipitation with microcristalls of KHT 
OR – PREVENTION OF PRECIPITATION:
addition of metatartaric acid (max 100 mg/l) or  
Gummi arabicum (polysaccharid from Acacia senegal
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STABILISATION OF WINE
METAL STABILISATION: 
-) Bluefining: Reduction of iron (< 5 mg/l) 
and copper (<0,5-1 mg/l legislation !) by addition 
of K4[Fe(CN)6], formation of blue complexes 
(=bluefining), only for authorized persons, 
toxic waste, SO2 has to be > 30 mg/l

ALTERNATIVES:
-) Addition of gummi arabicum:
polysaccharid from plants, forms bivalent
complexes which can stabilise metals 
(Fe, Cu) but also K and Ca (acid stabilisation), 
application after filtration before filling
-) Addition of citr ic acid
bivalent complexes, end content max 1 g/l
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Phenolic stabilisation:
Phenolic substances cause bitter, harsh, adstringent taste
Reduction of polymeric phenols, mainly with much OH-groups.
Harmonisation of taste (bitter, adstringent, harsh, broad), 
reduction of too much color by white wines (browning, pinking) 
prevention of sedimentation (enzymatic browning, oxidation)
Various agents:

� Gelatine and silica sol: 5-10 g/hl
� Egg white: from 1-3-5 fresh eggs
� Caseinates: 2-40 g/hl
� Isin glass (Hausenblase):1-2 g/hl, reactive at low temp<10°C
� Polyvinylpolypyrrolidine: 15-60 g/hl

Mixed products: SensoVin, Degustin ….
General adsorbant: Coal: Removes off flavor, too intense color

but harmful to the wine, wine gets thin and flat

STABILISATION OF WINE
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STABILISATION OF WINE

Sulfur isation:
Reasons: 1) selective antimicrobial action; 

2) enzyme inhibition (phenoloxidase); 
3) oxidation prevention = reduction 4 mg SO2 binds 1 mg O2 ; 
4) carbonyl binding, 
5) increased formation of reductive aromas H2S and related 
substances (mecaptanes, disulfides …) = boeckser; 
6) vitamin B1 (thiamin) destruction; 
7) possible negative health effects (“pseudo-allergical effects”). 
Obligatory declaration on label: “contains sulfite (sulfurdioxide)”
Types of sulfurisation:
1) Addition of aqueous sulfur dioxide

concentration (%) density °Bx
2.5 1.011 2.76
5 1.023 5.76
7,5 1.035 8.69
10 1.047 11.56
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Sulfur isation of wine

2) Addition of salts K2S2O5 (potashiumdisulfit),
practically 10g K2SO5 per 100 liter gives 50 mg SO2 per liter

3) Burning of sulfur rings (with small amounts of K2CO3) or 
cuttings in empty barrels (during storage of empty barrels or for 
barriques – sulfurisation during tirage, clarification of red wine): 
5 g sulfur (S) yield 10g sulfur dioxide (SO2) 

Physiological effects of SO2:
irritating and aggressive (skin, eyes, lunges ...), toxic compound 
therefore SO2-management is necessary:
· As much as necessary SO2 but as little as possible
· Free sulfur dioxide level should be normally (after 

malolactic fermentation) above 30 mg/l 
· Ratio bound to free sulfur dioxide should not be too high 

(bound SO2 is mainly a ballast)
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ACID CORRECTION-DEACIDIFICATION:
Wine legislation: no limits for deacidification in juice and 
young wine (until 31. march, minimum tart. acid: 0,4 g/l) 
however, deacidification in wine limited to max. 1 ‰

Problem: degree of deacidification in juice hard to predict, 
because depending on yeast strain and fermentation 
circumstances (e.g. juice composition, pH, temp.) changes 
of acidity (-50% to +20 % of original acidity content) can 
occur during alcoholic fermentation 

STABILISATION OF WINE
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ACID CORRECTION-DEACIDIFICATION

1) Deacidification of juice, wine (cold climate, high acidity 
e.g. >7-10‰) with calciumcarbonate (CaCO3): 

Formation of insoluble calciumtartrat (CaT), only
precipitation of tartaric acid (CO2-formation). Reaction time 
dep. on temp. (accelerated by warmer temp.) but usually 
minimum 5 weeks necessary to finish reaction, then filtration.

0.67 g CaCO3 precipitate l g tartaric acid per liter
2) Deacidification with potashiumhydrogencarbonat
(KHCO3): Formation of  insoluble potashiumhydrogentartrat
(= Weinstein, KHT), only precipitation of tartaric acid 
precipitation accelerated by colder temperature and addition 
of cristalls (Kontaktweinstein) :

0.67 g KHCO3 reduce l g/l tartaric acid per liter
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ACID CORRECTION-DEACIDIFICATION
If acidity is very high, and also a high portion of malic acid:
3) Doppelsalz deacidification is necessary (double salt 
deacidification). Total deacidification (tartaric + malic acid) 
of a par tial amount of wine (pH above 4.5) by formation of 
an insoluble calcium salt of tartaric and malic acid (very 
seldom, applied in northern Germany and sometimes in 
Austria). Calculations : Max. deacidification:

DAmax = [TA x (WS-RWS)] / [TA-WS]     
DAmax ….. deacidification maximale
DA … effective deacidification
TA…titratable acidity (g/l)
WS…Weinsäure, tartaric acid (g/l)
RWS…residual Weinsäure, usually 0,5 g/l
PA.. partial amount
L … amount in liter

Partial amount Teilmenge (PA): PA = (DA/TA) *  L
Amount of chalk : CaCO3 = 67 *  hl *  DAmax



e-mail: Reinhard.Eder@hblawo.bmlfuw.gv.at

Technologiedes Weines-Oenologie, Boku e-mail: Reinhard.Eder@hblawo.bmlfuw.gv.at

HBLA &  BA fHBLA &  BA füürr
WeinWein-- und Obstbauund Obstbau
KLOSTERNEUBURGKLOSTERNEUBURG OR OR Dipl.Dipl.--IngIng. Dr . . Dr . Reinhard EDERReinhard EDER

3) Doppelsalz deacidification
Example for Calculations : 

TA…titratable acidity (g/l) = 11 g/l
WS…Weinsäure, tartaric acid (g/l) = 3 g/l
RWS…residual Weinsäure, usually 0,5 g/l
DAmax ….. deacidification maximale
DA … effective deacidification
PA.. partial amount
L … amount in liter

Max. deacidification:
DAmax = [11 x (3-0,5)] / [11-3] = 27,5/8 =3,43

Partial amount (PA): PA = (3.4/11) *  L 
z.B. 5000 l PA = 5000 *  0,309 = 1540 l

Amount of chalk : CaCO3 = 67 *  hl *  DA
CaCO3 = 67 *  50 *  3.4 = 11.4 kg
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ACID CORRECTION-DEACIDIFICATION

Biological deacidification with bacter ia: Malolactic
fermentation (MLF), biologischer Säureabbau (BSA)
With lactic bacteria (Oenococcus oeni, old: Leuconostoc oenos) 
5 EFFECTS:
1) Conversion of harsh malic acid to mild lactic acid.

MalicMalic acid => Lactic acid + COacid => Lactic acid + CO22
134134 =>=> 9090 ++ 4444 (lactic acid=67% of mass)(lactic acid=67% of mass)

Effective acid reduction approx. 50 % of malic acid => 2 g/l titr. 
acidity caused by malic acid are converted to approx. l g/l titr. 
acidity caused by lactic acid.
e.g. titr . acidity: 6 g/l with 3 g/l malic acid

(reduction of 3 g/l malic to 1.5 lactic acid) 
after  BSA => wine has 4.5 g/l titr . acidity
=> wine tastes less sour  after  MLF 
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Malolactic fermentation (MLF), fermentation malolactique, 
biologischer Säureabbau (BSA), “ 2. Gärung”

2) Formation of CO2 : harmful to red wine quality
sour, disharmonious !!! 

3) Formation of aromatic by-products: Lactic esters, diacetyl
(yoghurt) bisquit taste, cremy, round, harmonized... 

4) Wine stabilisation: Prevents MLF in bottle (gas+turbidity),
danger of explosion, unpleasant look

5) Reduction of SO2 binding substances (ethanal, pyruvat) 
=> reduction of bound SO2 15-30 mg/l
Improvement of wholesomeness.
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Malolactic fermentation (MLF), fermentation 
malolactique, biologischer Säureabbau (BSA), “ 2. Gärung”

3 different Bacter ia genera are able to degrade malic acid

1) OENOCOCCUS OENI (Synonym: Leuconostoc oeni);
Diplococci, heterofermentative (BSA should be in sugar free 
wines: sugar degradation � acetic acid), adapted to relative 
low pH-values (usually > 3,2). From the industry selected 
strains produce 
low contents of 
unwanted products, 
are often used as
starter culture, 
simple application
(rehydration necessary) 
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Malolactic fermentation (MLF)
2) PEDIOCOCCI e.g. P. damnosus, P. cerevisiae, 
P. pentasaceus, need higher pH values (usually > 3.5), 
homofermentativ but formation of unwanted side products
acetic acid, esters (lactates), polysaccharids, biogenous amines-
histamine, urethan, slimy wine, defect wines

3) LACTOBACILLI e.g. L. plantarum, L. casei
(homofermentativ), L. brevi, L. buchneri (heterofermentativ) 
long rods, part. similar effects than Pediococci (bad quality)
occurancemainly at higher pH values (> 3.6), after incorrect 
sulfurisation (20-30 mg/l free SO2) and with spontaneous 
malolactic fermentation
wine gets a milky taste or Sauerkraut Note
Off flavor and taste is difficult to remove (ripening, coal ???)
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Malolactic fermentation (MLF)
Optimum conditions for  malolactic fermentation:
� High temperature 25-30°C
� Low levels of sulfur dioxid (free SO2 < 10 mg/l, total 

SO2 < 50 mg/l)
� pH-value between 3.3 and 3.5 (light deacidification

with CaCO3 is sometimes necessary)
� Cloudy product (contact with fine yeast)
� High concentration of amino acids and vitamins
� Reducing atmosphere (CO2) 
Undesired side products if MLF happens as long as 
fermentable sugar is present => heterofermentative formation 
of acetic acid, ethanal (bound SO2), esters and aromas 
The pH-valueof the wine should not be too high, because 
above pH 3.5 unwanted bacteria (Pediococcus,  Lactobacillus) 
are favoured, which can form slimy, sticky, bad, defect wines. 
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Malolactic fermentation (MLF)
CONSEQUENCE:
MLF produces stable wines, which are less sour, harmonized 

and have new aromatic complexity (candy, bisquit…).

APPLICATION:
� Complete MLF is a must for more or less all red wines 

(except for very fruity, fresh, young to drink red wines)
� Complete MLF is also recommended for white wines with 

barrique ripening of international style (e.g. Chardonnay, 
Sauvignon blanc, Semillion …)

� Partial MLF used to get more harmony and balance in white 
wines, very good Riesling, GV (risky because not stable …)

2 types of practical application are possible:
with starter culture from the Bioindustry (= safe)
without starter culture = spontaneous (less safe but individual)
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Malolactic fermentation (MLF)
When bacteria have degraded all malic acid, they are able to 

degrade other  wine constituentse.g. tartaric acid, citric acid 
or glycerol => these reactions can be very harmful to wine 
quality because undesired substances can be formed (diacetyl, 
acetic acid, bitter taste but also mousy taint …)

Therefore the progress of MLF has to be analysed to determine 
the end of MLF by measuring the content of malic acid 
(e.g. by TLC, HPLC, enzymatic methods or FT-IR)

When the concentration of malic acid is below 0,2-0,1 g/l
=> MLF is practically complete, 1-2 weeks waiting for 
harmonization and then stopping of MLF 

Stopping of malolactic fermentation (MLF):
Combination of some procedures: Clarification (usually filtration 

with kieselgur) + cooling (<10°C) + sulfurisation (addition of 
50 mg/1 SO2).
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ACIDIFICATION
Acidification of juices and wines is used mainly in hot climates
for products with low acidity (usually < 5‰), usually only 
WeinbauzoneC and new world countries.
In the extreme warm year 2003 for the first time a special 
permission was given also to countries of WeinbauzoneA+B, 
CONDITIONS FOR 2003:

Exclusively L(+) tartaric acid 
Total limit max. addition of 4 g/l (‰), 
in must max. 1.5 g/l and in wine max. 2.5 g/l. 

Goals are to get a * ) better  microbiological fauna at alcoholic 
fermentation by lowering the pH-value (addition to juice) and 
to * ) improve the harmony, complexity and biological 
stability of mild wines. 
In the new world also malic and lactic acid are permitted 
(sulfuric, phosphoric acid ??)
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STORAGE-MATURATION
White wineare usually maturated only for a short period (2-6 
(12) month. Many white wines have best quality as young 
wines (fruity, aromatic, sparkling …) 
Red wines are usually stored for a longer period (1-3 and more 
years). Usually quality of red wine increases with age. 
At least following controls are necessary:

¨ ) filling level in container is very important (caps, 
pipes, swimming bottom tank, topping with inert gas ...); 

¨ ) control of temperature
white:,cold-cool: 10°C
red: moderate: 12-14°C

¨ ) control of free SO2, 
¨ ) control of quality (tasting).
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STORAGE-CONTAINER
Var ious Containers are used for  different purposes

1)  Concrete tanks; Betonzisternen (+/-): 
large volume, inflexible, inert, inside covered with glass plates 
or special varnish for wine, simple to clean from inside  (for big 
wineries) difficult to mix the wine inside (inhomogenity), 
nowadays because of size used as blending tank or segmented
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STORAGE-CONTAINER
2.) Plastic tanks (-) cheap, flexible, different sizes, 

more or less inert, can cause off-flavor (styrol), hard to 
clean because cracks inside can cause contamination
Image of a “Poor winery” , not innovative

3.) Steel tanks (-) depending on steel quality more 
or less corrosion  (contamination with Fe or Cu), inert. 

Immervolltanks
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STORAGE
4.) Stainless steel tanks (++), easy to clean, flexible, 
expansive, inert, different connections and armatures. 
Sometimes with double jacket and CIP. No gas exchange 
(oxygen …), usually V4A steel
best container for fruity white wines

5.) Wooden barrels (+ to ++) 
traditional, hard to clean, 
some gas exchange (aging …)
after fabrication inner surface was 
cleaned with steam to remove
a possible wood taste
( = Weingrünmachen der Fässer)
typical size 2.000-10.000 liter
good container for medium red wines
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STORAGE- Wooden barrels

names of 
different parts
from a barrel

how to place
a barrel correct
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STORAGE
6.) Barr iques (+ to ++), small oak barrels (226 liters or 300 lt) 
with different toasting degrees inside (light, medium, heavy) 
and different oak origins (e.g. Allier, Nevers, US, Germany, 
Hungary, Austria).
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STORAGE - Barr iques
Production of barr iques:
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STORAGE - Barr iques
Dur ing storage threemain processes happen:

l) Extraction of additional aroma compounds: e.g. whiskey  
or oak lacton (cocos, oak), vanillin (vanille), syringaldehyde
(violet), furfural (almonds), 5-methylfurfural (roasted
almonds), guajacol (rough), 4-ethylguajacol (glove),             
4-methylguajacol (burnt, chimney), o-cresol (bitumen), 
phenol (ink), ellagtannin (wood, joinery)

2) Small migration of oxygen happens (microoxidation), 
causing well aging and softening of bitter, adstringent
tannins

3) Red wine color get more intense and is stabilized by 
reaction with phenols (tannins, ellagtannins
copigmentation) and ethanal (polymerization).
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STORAGE - Barr iques
However, barriques are very expansive (350-600 €), usually 
they are only used 3-5 times � substitution of barriques by 
addition of oak staves or  oak chips and controlled airation
(microoxidation with frits) of wine in a tank or old barrique
Usage of old barriques is delicate, 
infection with brettanomyces
(wild yeast) can occur 
wine gets a defect 
smell + taste: sweaty, 
horse barn, dirty, medicine
gloves
= Pferdeschweiß
Good cleaning and/or
desinfection (steam) of used 
barrels necessary cleaning unit
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STORAGE - Barr iques

Working with barr iques:
Natural clarification:
racking off (tirage, abziehen)
from the sediment, 
every 3-4 month pumping in 
a clean and empty 
barriquewhich was 
sulfurised with S-rings
afterwards cleaning of the “old barrique”

Finishes wines is often a blend
of wines from new barriqueand old
barriqueor big barrels
Blending = important job of an enolog
(winemaker)
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PUMPING OF MASH &  WINE

1.1
1.2

Suited for  :  M…mash or  W…Wine:
1. POSITIVE DISPLACEMENT PUMPS:
Reciprocating pumps:
1.1. Piston pump (M+/-) (Kolbenpumpe) 
1.2. Diaphragm pump (M+) (Membranpumpe)
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PUMPING OF MASH &  WINE

1.5

Suited for  :  M…mash or  W…Wine:

1. POSITIVE DISPLACEMENT PUMPS:
continue…Reciprocating pumps:
1.3. Rotating (roll) piston (M++) 

(Drehkolben) 
1.4. Rotating bar pump (M++)

(Kreiskolbenp.) 
l .5. Four bladder gear pump (M++) 

(Planetenpumpe) 

1.3
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PUMPING OF MASH &  WINE

rotating piston impeller pump
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PUMPING OF MASH &  WINE
Suited for :  M…mash or W…Wine:

2. CENTRIFUGAL PUMP:
Unprimed (W+/-) or  Self primed (W+) 
2.1. Lobe or vane pump (W+) (Kreiselradpumpe)

central sucking of liquid, tangential pumping
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PUMPING OF MASH &  WINE
continue …2.1. Lobe or vane pump (W+) (Kreiselradpumpe)
different types 
of pumping wheels
(axial-radial), 
one, two - multistage
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PUMPING OF MASH &  WINE

continue …2.1. Lobe or vane pump (W+) (Kreiselradpumpe)
sucking height max. 10 meter (1 bar)
characteristic line:
light reduction of feed height with increasing feed amount 
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PUMPING OF MASH &  WINE
Suited for :  M…must or W…Wine:

2. CENTRIFUGAL PUMP:
2.2. Helical worm (M+/-) (Excenterschneckenpumpe)

self primed, self sucking, careful to the mash
avoid dry operation (without liquid) and pumping 
of solid particels (stones, metall) and sandy liquids
(wine + bentonit)
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PUMPING OF MASH &  WINE
Suited for :  M…must or W…Wine:

2. CENTRIFUGAL PUMP:
2.3. Impeller pump (W+/-)  

Impellerpumpe
tangential sucking and feeding
(pumping)
rotating wheel accelerates the liquid
unprimed, not self sucking
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PUMPING OF MASH &  WINE
Suited for :  M…must or W…Wine:

2. CENTRIFUGAL PUMP:
2.4. Peristaltic pump (M++) (Schlauchquetschp.) 
2.5. Toothed  pump (M+) Zahnradpumpe

seldom used in wineries
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TUBES and VALVES:
Tubes are usually flexible and made of rubber (Fa. 
Semperit) or fixe installed and made of stainless steel, 
seldom made of glass. 

For juice a big diameter (DN) is necessary, in minimum          
DN 65, usually DN 80 or DN 100. 

For wine also DN 40 and DN 50

Store dry and straight (downwards) or hanging (source of 
infections, mould, bacteria !!), cleaning with water and 
cleaner “ball”
When tubes get briddle, cracked or with tiny rents they have 
to be replaced.  
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slidevalves

ball valves

VALVES, COCKS, SPIGOTS:
Valves made of stainless steel, often slide or ball valves
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CLARIFICATION-OVERVIEW
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FILTERING OF WINE
Aim: Clarification of wine and preparing for filling: 
Filtration with 1) Filter  pads (sheets): 

2) Membranes
AD 1) FILTER PADS (FILTERSCHICHTEN):
Mainly made of cellulose ev. with additives (earlier times with 
asbest). Have 
different pore size.
Distribution of pore 
size follows Gauss 
distribution 
Bubble point is 
biggest pore diameter 
air bubbles rise
(red line are filter pads,
blue line are membranes)
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1) Filter ing with Filterpads
Deep filtration effect (Tiefenfiltration).
Solid particles which are bigger than the pores are collected on
the surface but also inside the filter pad (=Filterkuchen).
Filtrations capacity is reduced 
with increasing time resp.
back pressure increases

With increasing pressure 
particles can flow through the
filter => filtrate gets turbide
resp. microbes can pass
through the filter 
(= insterileproduct)
� filtration pressure should 
not exceed 1.5 bar.
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1) Filter ing with Filterpads
Usual application of filter pads as a Vertikalfilter, 
flow direction is in 90° angle towards the filter pad, 
Apparatus: Filter framewith filter plates (metal or plastic),
always alterning a plate
which feeds the turbide
unfiltrateand a plate for
theclean filtrate. 
Filter pads have2 side
� correct packing
necessary
= coarseside towards the
unfiltrateplate,
= fine side towards filtrate
plate. Liquids flows only through 1 filter pad filter padsediment
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1) Filter ing with Filterpads
Capacity (performance) depending of sizeof filter pads and 
number of filter pads used.
Sizeof padsusually
60x60; 40x40, 30x30 cm,
for small scalealso 20x20cm

Filter pads can transfer an off 
flavor to the wine (filter taste, 
dusty, like paper) therefore 
water ing of filter pads before 
usage is necessary: 
Rule of thumb: 
40-50 lt water per 40x40 
pad (0,16 m²), tasting of 
water necessary. Residual water in filter approx. 5 lt !
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1) Filter ing with Filterpads
Capacity (per formance) of filter pad size (cm/m²)

Standard pads e.g K 250        EK pads (£ 0,45 µm)

20x20 (0,04 m²) 100 lt 60 lt

40x40 (0,16 m²) 480 lt 260 lt

60x60 (0,36 m²) 1140 lt 600 lt

Cut off of filter pads defined by numbers (e.g system Seitz)
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TYPICAL PROCEDURES IN A WINERY

1) Filter ing with Filterpads
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1) Filter ing with Filterpads
Combined filter consisting of 2 sections with 2 types of pads
1. section: coarse filter for removal of excessive turbidy, then

an exchangeplate
(Umlenkplatte)
and the2. section:
with fine filter pads
(Entkeimungsfiltration,
poresize£ 0,45 m)

For ster ile filtration
packed filter has to be
sterilized with steam
Steam has to come out
from upper valves !!
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continue …FILTERING OF WINE

AD 2) FILTER MEMBRANES: Chemically modified 
cellulose, plastic membranes with exact pore size, only 
effective on the surface, exactly defined pore size (not Gauss)
often used in combination of three membrane filter 
e.g. 1.2 m; 0.8 mand 0.45 (0,2) m before filling

Problems with coating slurry, pores are blocked with sediment 
=> tangential flow (=cross flow) filters (paralell) instead of 90°
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FILTERING OF WINE
continue– Filter membranes – Comparison between

static flow and
tangential flow

flux (l/min)
pressure (bar)

flow direction 90° to filter flow direction paralell to filter
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Filter membranes: Tangential flow = Cross flow

Product is
circulating => 
pump isnecessary
Turbidity is
concentrated in the
retentate=> light 
temperature increase
(quality problem ?)

Common cut offs
1.2 mm; 0.45 mm; 0.2 mm
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Filter membranes: Tangential flow = Cross flow
2 types of membranes: plates or hollow fibers

hollow fibers in plexiglas, number of fibers defines capacity
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FILTER MEMBRANES - CROSS FLOW FILTRATION

Disadvantage: expansive 
(20.000-70.000 €)
possibleadverseeffectson wine
quality (lessstructure, „naked“ ....)

Advantage: high capacity
automatically-programmed, 
possibility to clarify turbide
young wine totally in 1 step
(often circulated)
for big wineries (Germany, Slo.)
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FILTERING OF WINE
Comparison between CROSSFLOW FILTRATION

and REVERSED OSMOSIS
=>different poresize, different pressure

water watersalts

for clarification for subtractiveenrichment
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SWEETENING OF WINE
= addition of sugar  (as juice or  concentrate) after  
fermentation = sugar  will remain in the wine and will not be 
fermented, harmonization of the product, lower ing the acid 
or  bitter  taste, getting more body and taste, masking lacks 
and small defects …
Wine legislation differentiates between:
1) Juice without enrichment: permission to add juice, 
concentrated juice and RTK 
2) Juice with enrichment: permission only to add juice with the 
same content of total alcohol
Maximum increase of natural sugar: table and country wine 
max 2 vol% (34 g/l), 
For  quality wine: The juice/concentrate has to be from the 
same WB-Gebiet, maximum sugar content 15 g/l,  
for Kabinett and Prädikatswein no sweetening is allowed.
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FILLING OF WINE
Different pre-treatments are  possible 

Addition of:
* ) CO2 (carbonisation) only in whitewinedesired, after

fermentation approx. 1.5- 2 g/l CO2 , maximum value for 
still wine 2 g/l, if content is too low injection into barrel 
or continously addition before filling. CO2 is in red wine 
(max. 0.4 g/l) undesired

*) L-ascorbic acid (max. 250 mg/l), prevents oxidation and 
slow down aging for approx. 6 months 

* ) metatartaric acid (max. 100 mg/l), tartaric stabilisation
*) gummi arabicum, increases fullness; 

stabilisation of metals and tartaric acid
*) cooling or heating: e.g. with plate heat exchanger
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BOTTLE TYPES
Many bottles types are available, common types in Austria

Austrian regional bottles
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BOTTLE TYPES
Bottle head types

twist offcork cork crown-cork

used for:
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DEPALLETISER
OF WINE
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BOTTLES
1) USED GLASS BOTTLES. Have to be washed in washing 

machine, different agents (NaOH etc.), afterwards sterilized 
with SO2, Ozone, H2O2

simple washing machine
for medium sizewinery = Einweichrad

Spraywashing = Aussprühen
der Flaschen

1=loading of bottles
2=rinsing-washing
3=taking off of bottles
4=alkaline solution

0,5-1 % lye



e-mail: Reinhard.Eder@hblawo.bmlfuw.gv.at

Technologiedes Weines-Oenologie, Boku e-mail: Reinhard.Eder@hblawo.bmlfuw.gv.at

HBLA &  BA fHBLA &  BA füürr
WeinWein-- und Obstbauund Obstbau
KLOSTERNEUBURGKLOSTERNEUBURG OR OR Dipl.Dipl.--IngIng. Dr . . Dr . Reinhard EDERReinhard EDER

BOTTLES
1) Used glass bottles. Big washing machine

Fully automatical washing machine (approx. 8.500 bottles/hour)
Washing with hat alkalinesolution (1 % NaOH), rinsing with trink water

loading
dirty
bottles

clean
bottles
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BOTTLES

2) NEW GLASS BOTTLES: 
Direct from glass factory. 
Has to be rinsed with water before filling resp. sterilized 
with SO2, Ozone or H2O2

3) OTHER CONTAINER
TetraPak, plastic bottles or bags (bag in box, big size 5-10 
lt) in Austria seldom used
only for mass wine, cheap wine
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BOTTLES
Sterilization of bottles with SO2 , Ozone, H2O2

simple old fashioned manual system 
for spraying with 2% SO2 solution
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BOTTLES
Sterilization of bottles with SO2, Ozone, H2O2

Sprühster ilisator
different sections
SO2 spraying, 
rinsing and drying
of bottles
900-1800 bottles/hour

Tauchbadster ilisator
different sections
SO2 spraying, 
rinsing and drying
of bottles
4.800-24.000 bottles/hour
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RINSING MACHINE

inverse filling of bottles
with desinfectant
(SO2-solution, Ozon (O3)
short contact time
and afterwards removal
of residual desinfectant
with trinking water



e-mail: Reinhard.Eder@hblawo.bmlfuw.gv.at

Technologiedes Weines-Oenologie, Boku e-mail: Reinhard.Eder@hblawo.bmlfuw.gv.at

HBLA &  BA fHBLA &  BA füürr
WeinWein-- und Obstbauund Obstbau
KLOSTERNEUBURGKLOSTERNEUBURG OR OR Dipl.Dipl.--IngIng. Dr . . Dr . Reinhard EDERReinhard EDER

RINSING OF BOTTLES
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FILLING OF WINE
Prevention of infections in the bottle: 2 filling principles:
Cold ster ile filling

Sterile filtration with EKS-pads or membrane (0.45 � m). 
Good for product quality (aroma), but carefully working is 
necessary . Filter, hoses, filler and so on have to be sterilized 
(with steam) before usage

vacuum
filler

filter pads
de-

gaser
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FILLING OF WINE
Prevention of infections in the bottle: 2 filling principles:
Warm filling (50-60°C): Wine is heated to 50-60°C to kill 

microbes thermally. Warm filling is easier to handle, more 
safe, but aroma losses happen and the wines age quicker

1=pump
2=filler
3=tank
4=buffer tank
5=pump

6=plate heat exchanger
7=3-way stopcock
8=filler
9=reflux of wine
10=hot wine
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FILLING OF WINE
Differentiation according to dosing Systeme
a) Level filler (Niveaufüller, e.g. siphon filler) filling up to a 

certain level, e.g. level in container and bottle are equal or in 
the filling tube is a back flow unit, filling until the same level 
is reached, dependant on bottle size (length, width) different 
volumes are filled

b) Volume filler : a constant volume is filled in the bottle e.g. 
by a plunger, independent on size of bottle, always the same 
amount (volume) is filled in the bottle
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FILLING OF WINE
Filling techniques:
Differentiation according to the pressure:

1) Atmospheric pressure filler (often used)

2) Counter pressure filler (Gegendruck) (sparkling  wine) 

2.1) Low pressure filler (often used) 

2.2) Vacuum filler (not suited for warm filling, aromatic wines

2.3) Overpressure filler



e-mail: Reinhard.Eder@hblawo.bmlfuw.gv.at

Technologiedes Weines-Oenologie, Boku e-mail: Reinhard.Eder@hblawo.bmlfuw.gv.at

HBLA &  BA fHBLA &  BA füürr
WeinWein-- und Obstbauund Obstbau
KLOSTERNEUBURGKLOSTERNEUBURG OR OR Dipl.Dipl.--IngIng. Dr . . Dr . Reinhard EDERReinhard EDER

FILLING OF WINE
Filling techniques:
Differentiation depending on pressure:     
2.1) Low pressure filler (often used) 
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FILLING OF WINE
Filling techniques:
Differentiation depending on pressure:
2.3) Overpressure filler
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FILLING OF WINE
Filling techniques:
Differentiation depending on pressure:     
2) Counter pressure filler (Gegendruck) (sparkling  wine) 
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FILLING OF WINE
Filling techniques:
Differentiation depending on pressure:     
2) Counter pressure filler (Gegendruck) (sparkling  wine) 



e-mail: Reinhard.Eder@hblawo.bmlfuw.gv.at

Technologiedes Weines-Oenologie, Boku e-mail: Reinhard.Eder@hblawo.bmlfuw.gv.at

HBLA &  BA fHBLA &  BA füürr
WeinWein-- und Obstbauund Obstbau
KLOSTERNEUBURGKLOSTERNEUBURG OR OR Dipl.Dipl.--IngIng. Dr . . Dr . Reinhard EDERReinhard EDER

FILLING OF WINE
Filling techniques:
Differentiation depending on pressure:     
2) Counter pressure filler (Gegendruck) (sparkling  wine) 
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CONTROL OF FILLING LEVEL

Control of height – necessary for  quality control
quality control card
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WINE CLOSURE
Closing of the bottles: 
Cork, pressed cork (with cork slides), plastic stoppers, screws 
caps, crown cork, glass stopper 
from the cork oak (Portugal » 80%, rest … Spain, South Italy)

twin top= agglomerat
+2 slidesnatural cork

harvest

drying, if not sufficient
infections, moulds® cork taint, 
2,4,6 Trichloranisole, geosmin, 
PCA, blaching with Cl2
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WINE CLOSURE
Plastic stoppers e.g. extrudatemainly for young white wine

Advantage: no cork taint
Disadvantage:
not so elastic
hard to get off,
better corker necessary
or untight
oxigenation
lossof SO2, aroma
off-flavor: cow-stable
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WINE CLOSURE
Screw caps – shor t caps (28 mm)
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WINE CLOSURE
Screw caps – shor t caps (30 x 60 mm), with plastic fitting
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WINE CLOSURE
Glas stopper  – gr inded fit with plastic fitting
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WINE CLOSURE
Closing of the bottles: 
Corker ... 

Labelling techniques: 
Self adhesive labels or lime labels 1-2-3 front labels, back 
labels. 
Capsules e.g twist off, increasing application, mainly young 
white wine
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CLOSURES
OF WINE

Corker

cork is pressed 
together by 
2 (old, simple)
or 4 (better)
blocks
then the cork is
pressed in the bottle
usually automatical
round corker
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LABELLING
OF WINE

label is fixed by
glue (difficult, delicate)
or self adhesive
Very often more than one label is used (front, back, neck …)
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STORAGE OF BOTTLES
Bottles should not be laid down after filling within the first  
24 hours (cork has to extend) 
Storage of bottles in a cold and dark room until expedition:
Mind the cork fly (installation of blue light trap).
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PRODUCTION OF SPARKLING WINE
Sparkling wine is very common defined in wine law foaming 
after opening, pressure > 3 bar 

Differentiation between quality sparkling wine (=Sekt) which 
has CO2 from a second alcoholic fermentation 
and cheap sparkling wine, which is only wine with added CO2

Quality sparkling wine (=SEKT) can be divided in 2 main 
production types (fermentation in bottle or tank) and 1 mixed 
type (Transvasier Verfahren, fermentation in bottle but 
filtration of the collected content of the bottles)
Bottle fermentation: most expensive, laborious, each bottle is 
different e.g. typical Champagne, Cava, Schlumberger …
Tank fermentation (MethodeCharmat): better organized, easier 
to automate, uniform product, e.g. Henkell
Transvasier Verfahren: in the middle, Fa. Kattus
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PRODUCTION OF SPARKLING WINE
Bottle fermentation
„Methode traditionelle“
Pr inciples:
Base wine: low alcohol and 
phenols, without residual sugar.
Inititation of 2nd

fermentation:
Addition of liqueur (4 g sugar
� 1 bar) and yeast
� 2nd fermentation and storage
(ripening) on yeast
Formation of CO2 and
yeast autolysis (aroma, taste � ).
Separation of yeast (riddling, 
freezing of yeast, degorging)
Filling with addition of liqueur
to harmonize taste (expeditions
liqueur, wineand others)
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Bottle
fermented
sparkling
wine:
Second 
fermentation
in bottle
(addition of 
liqueur)
sedimentation
of yeast with
riddling
(manual or
automatized)
removal of 
yeast after
freezing with
degorging
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PRODUCTION OF SPARKLING WINE

Produktion 
im Tank

Methode
Charmat

2nd fermentation
instead of in bottle in 
a big tank;
After fermentation
and storage
thewholeproduct
is filtered under
counter pressure
do avoid CO2 losses
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TANK SCHAUMWEIN
Filtration under counter pressure= Gegendruck
= isobarischeFiltration
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PRODUCTION OF SPARKLING WINE
Transvasier
Verfahren

Combination
of bottle
fermentation
(traditional
method) and then
combining of wines
and filtration under
counter pressure
expansive
risk of individual
defects, 
better image ??
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TRANSVASIER SPARKLING WINE
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FINAL STATEMENTS

EXAMINATIONS oral in english at the 
HBLAu.BA Klosterneuburg after  individual

appointment (e-mail, telefon)
or  presentation of an english, scientific 

ar ticle and a summary in german (1 A4)
Invitation to make a DIPLOMARBEIT dealing 

with wine, enology (influence of new technologies, 
quality of wine e.g. phenolics, aromatics, proteins, 

peptides) at HBLA Klosterneuburg
BOKU: Prof. Berghofer , Zweytick, Haltr ich, 

Staudacher , Jungbauer …
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THANK YOU FOR 

ATTENDING MY LECTURE

BEST WISHES FOR YOUR 

FUTURE AND NICE  

HOURS WITH GOOD WINE
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Technical visit at Heurigen Hengl Haselbrunner, Iglaseeg 10
Passing U-station Heiligenstadt, opposite12.February place
steps to Aussichtsweg, Sturzergasse, Pernterweg, Silbergasse


