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POSSIBLE TREATMENTS OF JUICE (MUST)POSSIBLE TREATMENTS OF JUICE (MUST)
((afterafter pressingpressing beforebefore fermentationfermentation))

� Addition of SO2

� Addition of pectolytic enzymepreparations

� Fining (bentonite, gelatine, coal ...) 

� Clarification (res. turbidity should be< 0,6 %)

� Enrichment (additiv or substractive)

� Addition of yeast nutrients

� Correction of acid content

� Aeration
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� Addition of SO2: inhibition of oxidation & aroma losses, 
usually healthy material: 30 mg/l                                    
rotten grapes, high temp. long mash contact: 50 mg/l 

� Addition of fining agents
Bentonite: 
Goal: Protein stabilization
special clay type earth, montmorrilonit layers 
which can adsorb protein on the edges, between layers       
are cations (Ca, Na or Na-Ca bentonit),  0-100-400 g/hl
Protein stabilisation in juice better than in wine:     

Advantages  +) better wine quality
+) good clarification
+) smooth fermentation

Disadvantages: -) higher bentonitedemand
-) demand is difficult to estimate
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� Bentonite: max. addition TW, Lw Qw: £ 400 g/hl

Prädikatswein £ 500 g/hl; 

good distribution is necessary (long and intense stirring)

Bentonit in wine
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Other  fining agents 

Gelatine, Casein, PVPP, Albumin: 

phenol reduction (hard processing) 

improvement of taste, purity, harmony

Charcoal: 
treatment of defects (rottiness, frost, too much color …)
per % rottiness 1 g/hl coal
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REASONS FOR CLARIFICATION:
Solid particles contain phenols, pesticides, off-flavors …
Wines made of turbid juices taste dusty, earthy, broad, harsh, 
vegetable note, fruitiness is masked

Reduction of turbidity to less than 0,6 %  (%vol) (~ 100 NTU)
initially turbidity is depending on technology: 1-20 %

but: problems with fermentation can occur:
sluggish or stacked fermentations, 
yeast needs carrier (inner surface) !!

CLARIFICATION
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� natural settling (+)
� diatomaceous ear th filter  (+):

a) plate filter 
b) vacuum drum filter (2.5 m2 ~  15.000 € )
c) chamber filter (yeast filter).               

� centr ifuge (+/-) :
a) chamber centrifuge: manual discharging 
b) disc centrifuge: continously working, 
automatically discharging, expensive (~ 35.000 €). 

� flotation (++) Expansion of gas e.g. (air), nitrogen, CO2, 
turbideparticle rise and can be skimmed off 
Flow rate 12 l/min – 18 l/min, gelatine (high bloom). 
Investment: 60 hl/h ~5.000 €

� cyclon (-)

CLARIFICATION - OVERVIEW
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DIFFERENT CLARIFICATION TECHNOLOGIES

���� Natural settling (+):

� Sedimentation of solid particles by gravity

� In vats with racking arm.     

� Container form heigth:diameter > 2:1. 

� Duration: 4-6 resp. 8-24 h, 

� Low temperature 6-15°C, (avoid fermentation, infections); 

� Improvement by addition of flocculating agent: gelatine, 
casein, silicasol, bentonite

� In general cheap – little investment necessary

� Good end product quality, gentle procedure



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 HR HR Dipl.Dipl.--IngIng. Dr . . Dr . Reinhard EDERReinhard EDER

NATURAL SETTLING

Tank with 2 outlets
clear= racking arm with
pan, 
turbideat bottom)
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DIATOMACEOUS EARTH FILTRATION

Kieselgur (=diatomaceous ear th): filter device
for deposital (alluvial) filtration (Anschwemmfiltration).

Diatomaceous ear th: infusorial earth, formed from
sceleton of ancient algi (diatoms), 
Various types with different diameter size (5 - 40 µm)

Kieselgur forms a filter cakeby which thesediments
are removed from thesolution. 

In a first step a filter cakehas to be formed on a solid support
(= metal net or textile cloth) = precoating.

During filtration kieselgur is added contintously to thesolvent 
to form a new layer on the top of the filter cake to prevent
blocking of the filter pores (=deposit)
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DIATOMACEOUS EARTH FILTRATION

3 Types of kieselgur filter exist:
� Type 1) Formation of deposit on vertical or horizontal filter

disks (Kieselgurfilter, plate filter)

� Type 2) Formation of deposit on a filter drum
(Vakuumdrehfilter)

� Type 3) Formation of deposit between filter cloths
(chamber filter, Hefefilter, Kammerfilterpresse) 

turbid
solvent

clear
solvent

hallow
shaft
(Hohlwelle)

collection
of kieselgur
and/or sediment
on disk
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FILTRATION
Diatomaceous ear th
filter  –plate filter

hor izontal ver tical

Hor izontal filter plate:
plates aremorecommon
+) formation of a homogenous
filter cake (thickness), robust
against pressuredifferences,
will not fall down
-) only upper sidecan beused

Vertical filter plate:
+) both sidecan beused,
discharging easier
-) sensitive to pressuredifferences
inhomogenous filter cake
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DIATOMACEOUS 
EARTH 

Typ 2: VACUUM 
DRUM  FILTER 

turbidewine, must

diatomaceousearth

clear
product

seldom used:
Disadvantages: expensive
oxidation, difficult
to handle and clean
big (space…)
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Type 3) Diatomaceous ear th filter  – chamber  filter  –
Kammerfilter , Kammerpresse, Hefefilter
Mainly used to separate yeast after  fermentation-Hefefilter

Filter plate is a frame, inlet or collection of outlet,
Deposit is collected between filter cloths, filter cloths forms a hallow
space for collection of filter cake

inlet
turbide
solvent

outlet
clear
solvent

sediment filter cloth filter frame
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FILTRATION
Diatomaceous ear th filter  – chamber  filter
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Determining factors 
for  centr ifugation in 
general
• rotation speed
• mass of solids, difference    

of relative densities
• radius of centr ifuge
• viscosity

discontinously working 
centr ifuge
manually discharging
labor ious
=> rarely used

CENTRIFUGE
Type 1) CHAMBER CENTRIFUGE-Kammerzentr ifuge
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discontinously
working centr ifuge
manually discharging

Type 2) DISC CENTRIFUGE Tellerzentr ifuge

inlet, turbide outlet, clear

sediment

continously working => mainly for  big winer ies, expensive (> 20.000 €) , 
questionable influence on wine quality (oxidation, smashing)
high demand on electronical supply: high voltage (32 KV)
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FLOTATION
Turbide liquid is compressed
with a pump (4-5 bar),
flotation gas (N2 or CO2 better
than air or O2) added, 
decompression with valve,
particles swim up (flotate)
and areskimmed off.

N2
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FLOTATIONFLOTATION

continously or discontinously, 
simple to handle
increasing acceptance
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CYCLON

solids fall
down in 
thecyclon
and arecollected
at thebottom

continously
working
rarely used in 
wine industry solids

clear juice

in
let

(tu
rb

id
)
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CYCLON

Separation of „Weinstein“
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ENRICHMENT (Anreicherung)
Increase (rise) of sugar content in themust/juice to get a wine
with higher total alcohol content
total alcohol = effectiv (analysed) 

+ potential alcohol = (sugar-1)/17 = %vol
Amount of max. enrichment depending on EU-zone

zoneA: £ 3 %vol
zoneB: (Austria...) £ 2 %vol (£ 2,8°KMW; 

£ 3,4 kg/hl)
for subtractiveand additive methods

(reversed osmosis and vacuum destillation) 
zoneC 1: £ 2 %vol

In years with extremly bad ripeness max. levelscan be lifted
e.g. in zoneB: £ 3 %vol (£ 5,1 kg/hl) 
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DIFFERENT TECHNOLOGIES OF ENRICHEMENT

1) Additive: 
1.1)  Sucrose: for an increaseof 1°KMW/100 l (1 hl)  

(1°KMW = 10g sugar per  kg juice)
1,3 kg Sucroseareneeded; max. 2 vol%, 3,4 kg/hl
Little increaseof volume(1 kg saccharose~ 0.6 lt)

1.2) Must or concentrated must: (konzentr ier ter  Most)
purchased from big producerse.g. Pfanner, cooperatives
Calculation complicated, 
dependant on sugar content (%)
concentration of must e.g. 
from dejuicing of red winemash. 
For quality wine: conc. must has to come 

from thesamearea
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DIFFERENT TECHNOLOGIES OF ENRICHEMENT

1.3) Rectified grape juiceconcentrate: (RTK)
liquid, r »1,35, concentrated (e.g. 60 %) 
purified (anion and cation exchanged), 

But when temp <5°C cristallisation of glucose (difficult pumping), 
difficult to handle and store, 
produced mainly in Italy, 
EU subvention => application form (cheap)

2) Subtractive: 
max. 2 %vol, resp. volumereduction of must/juicemax 20 %
Reduction of volume=> less wine=> higher price

2.1. cryoconcentration
2.2. vacuum concentration
2.3. reversed osmosis
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DIFFERENT TECHNOLOGIES OF ENRICHEMENT

2.1) Cryoconcentration: 
At temp. below 0°C water freezesand juice isconcentrated. 
Allowed with grapes (natural coldiness => „Eiswein“ , 
if artifical cooling => sweet wine) and wine (only tablewine !!).

Requirement for Eiswein: min. 25°KMW => temp below -7°C
Must weight depends on temp (not on grapesugar content): 

°KMW(in icewine) = 18 + temp °C (below zero)
e.g. -7°C: 18 + temp (below zero) = 18+7 = 25°KMW: 
other formula: °Oe= 21 + 17 *  temp (below zero)
e.g. –7°C: 21+119 = 140°Oe 
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2.2) Vacuum concentration:
Pr inciple:
Under reduced pressurewater is evaporated at low temperature
and juice isconcentrated, water is collected in condensor
(discontinously or continously)

Pressureapprox 0,03-0,2 bar, 
temp. 20-40°C, 

Precautions:
Fermentation of product has to be
avoided (foam)
Must clarification isadvantageous
but not necessary
Performance: 400 – 600 l H2O/hour
Expensiv: approx. 30.000 €, 
cost per liter removed water � 1 €
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VACUUM CONCENTRATIONVACUUM CONCENTRATION

vakuum pumpheating unit condensor
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2.3) Reversed osmosis:
Pr inciple: Water is pressed out of must (juice) against
gradient. Clear must is pumped repeatedly with high pressure
tangentially through a membrane filter with a very small cut
off poresize [RO-membranecut off: 60-100 D] so that small
particles [H2O, salts, aromas, ethanol..] are removed from the
juicewhich is concentrated. 
Requirement: juicehas to beclarified (problem-prefiltration)
high pressure40-80 bar (pump), 
=> increaseof temp.: 3-4°C
=> cooling requirement (water), 
Cleaning of membranes
occasionally with chemicals

Expensiv 30.000 – 50.000 €, 
alternative = transportable 

systems to rent
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Principleof micro-ultra-nano filtration and 
reversed osmosis

Quelle: Internationale Publikation Rebe und WeinQuelle: Internationale Publikation Rebe und Wein
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Reversed osmosis membrane

• Semipermeable membrane with defined pore size (MWCO 
< 100 D), water passes easily, and dissolved particles with
molecular weight > 100 D are retarded

• Asymetrical membrane consisting of hydrophil polyester
coated with polysulfon- and activated polyamid layer

• flow rate in the modul is constant and homogen so that
sedimentation of solids
is impossible

• design: tubes, fibers, 
flat plateor spiral tubes

Membran

MOST

Pump

Piston pump madeof steel
max. 60-80 bar

water
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• small equipment (200 lt water removal per hour)
investment approx. € 35.000,- (Aw: 7,5 kW).

• Different companies
Fa. Paetzold (A+D: VinoService)
Fa. Imecon, Fa. Bucher (both CH)
ital. producer (Della Toffola, Velo…)

 

600lt 200lt

COSTS OF REVERSED OSMOSIS
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ENRICHMENT-ALLOWED TECHNOLOGIES
EU legislation (EU-VO 1493/99) and Öster r . Weingesetz

grapes, fermented must/juice (=Sturm):
� sucrose-Saccharose
� concentrated must
� RTK (rectified grape juiceconcentrate)
� Reversed osmosis, vacuum distillation
� cryoconcentration

� sucrose-Saccharose
� concentrated must
� RTK
� Reversed osmosis, vacuum distillation
� concentratr ion of must (RO, VC)

must: 

� cryoconcentration (only Tafelwein !!)wine: 
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ADDITION OF YEAST NUTRIENTS
AMMONIUM SALTS, preferable

� diammoniumhydrogenphosphate-DAHP (EU max 1,0 g/l) 
� ammoniumsulfate (EU max. 1,0 g/l), (r isk of boeckser), 
� ammoniumsulfit (r isk of boeckser), 
Recommended when fermentable nitrogen (FAN) lower     
150 mg/l, addition not at begin => 2nd-3rd day of fermentation  

� YEAST CELL WALL PREPARATIONS
complex composition: nitrogen, vitamins 
(e.g. thiamin=B1), yeast polysacchar ids (e.g. mannans,   
glucans), amino acids, fatty acids (sterols)
Different agents, addition to yeast or  must   

� THIAMIN - vitamin B1 (EU max. 0.6 mg/l), especially 
for   rotten, botrytised or  heated mater ial
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DEACIDIFICATION – increaseof pH-value
Allowed in EU wine zone B, A
Necessary if acidity is too high (7-8 g/l) resp. pH too low 
(e.g. pH < 3,1), depends on var iety, harmony, wine type…

CHEMICAL DEACIDIFICATION
in must or  young wine (until 31. March) - only limit 0,4 g/l WS 
in wine (max. reduction of tar tar ic acid 1 g/l), 
reduction of 1 g/l L-tar tar ic acid with 67 g CaCO3 per  hl 
or 67 g KHCO3 per  hl => reduction of 1 g/l tar tar ic acid 

precipitation of CaT, reaction takes 3-5 weeks
if tartaric acid is too low, or temp is too low 
problems with precipitation (high residual Ca values       
(> 200 mg/l), wine taste sticky and like paper

or  addition of K2T
formation of KHT (Weinstein) precipitates in the cold
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ACIDIFICATION – decreaseof pH-value

Allowed in EU-wine-zone C, usually not allowed in zone B.

Generally forbidden in zone B but if necessary national 
allowance since 2009:

Addition of L-tar tar ic acid permitted:
to must max. 1,5 g/l
to wine max. 2.5 g/l
total  max. 4.0 g/l

� Information of wine control within 2 days (BKI , book)
� Acidification and enr ichment of the SAME product 

prohibited, but enr ichment of must and 
acidification of wine allowed

� Recommended when must pH > 3,5, or  wine titr . acidity 
below 5-6 (white wine)
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AERATION
Controlled (or  uncontrolled) addition of air  or  oxygen:
Yeast needs oxygen for  proliferation and sterol synthesis 
(cell wall), approx. after  2/3 of fermentation lack of sterols 
possible => aeration eventually necessary
uncontrolled = puming over , remontage
controlled = macroxidation, 
5-6 mg O2 per  liter and day
red wine = color stabilisation 
but caution: 
too much O2 => 
acetic acid vinegar

[compare
microxidation
5-6 mg/l.month]
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ADDITION OF YEAST
Not absolutely necessary, 
on berr ies and in cellar  natural yeast flora exists , 
only 1-3 % are desirable yeasts (Saccharomyces cerevisiae)

mainly wild yeasts 
(Apiculatus-Hanseniaspora; Candida and Pichia): aerob,
susceptible to SO2, low alcohol formation and alcohol 
tolerance (<4%vol), formation of bad flavour  (ester  note) 

� addition of 50 mg/l SO2 => desirable selection

� phase from 0-> 4 %vol shall be passed quickly, good 
star ting temperature for  fermentation (22°C)

� addition of dr ied selected yeast (Trockenreinzuchthefe)
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MORPHOLOGY OF WILD YEAST

Kloeckera

Dekkera
Brettanomyces

different
yeast forms
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ADDITION OF SELECTED DRY YEAST
addition of dr ied selected yeast (Saccharomyces cerevisiae)

has to be swollen before usage; max. 15-30 min in hand warm 
(37°C) water  or  water /juice mixture, 
Occasionally addition: yeast nutr ients (thiamin, DAHP, yeast 
cell walls inactivated yeast cells, Go-fermÒÒÒÒ, MaxafermÒÒÒÒ)
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Influence of yeast on wine quality

Spontaneous yeast flora: on grapes mainly wild yeast genera 
Hanseniaspora, Candida, Pichia (S > 90%), Brettanomyces
(ca. 3 %), 
only approx. 1 % Saccharomyces cerevisiae

� spontaneous fermentation: success by accident sometimes 
very successful but very often minor quality
in general higher glyerol formation 
higher risk of problematic fermentations, histamin formation

Selected active dr ied yeast strains (Reinzuchthefen):
Saccharomyces cerevisiae, usually quick fermentation, 
seldom fermentation problems but “uniform”
good flavour formation, low SO2 and H2S formation



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 HR HR Dipl.Dipl.--IngIng. Dr . . Dr . Reinhard EDERReinhard EDER

ALCOHOLIC FERMENTATION
Monosaccharides (glucose and fructose) are degraded to 

ethanol (51 %) 
and carbon dioxid (49%) 

approx. 44 lt CO2 /mol sugar (=180g/l) 
and heat release (100 kJ/mol sugar) 
by yeast Saccharomycescerevisiae. 
Side products of Glycolysis:
• glycerol:

approx. 10 % of alcohol in g/l
8-12 g/l (authenticity parameter)
fullness, body, structure
more SO2 => more glycerol
natural yeast => more glycerol

than selected yeast (Reinzuchthefen)
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FERMENTATION
Glycolysis

then degradation of 
pyruvateby 

pyruvatdecarboxylase
(thiamin dependant)

followed by
reduction of ethanal

to ethanol
by 

alcoholdehydrogenase
NADH+ + H+ comes 

from oxidation of 
glyceraldehyde to 
phosphoglycerate
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Anaerobic sugar  
metabolism 

of yeast

anaerobic metabolism 
energy production

and gluconeogenesis
mainly related 

to TCA
(tr icarbonicacid

KREBS)
cycle
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FERMENTATION … continue
FORMATION OF …
Alcohol (Ethanol): 

usually max. 15 up to 18 vol%, 
Losses: red wine 0.5 up to 1 vol% 
white wine neglectebleapprox. 0.05 vol %

CO2: approx. 45 l CO2 per l wine formed (2 molvol)!!! 
Disposal of CO2 necessary => fermenting valve
Dangerous, heavier than air, displaces oxygen, higher 
conc. near the floor >5% dangerous, death by 
suffocation, MAK 0,5% => candle light as indicator ! 

CO2 dissolved in wine: saturation with approx. 1.6  
to 1.8 g/l (920 ml CO2 /l). In white wine preferable (freshness, 
sparkling) in red wine undesired (aggressive, sour …)
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FERMENTATION (Valve) Gärverschluss
Gärröhrchen usually filled with water-ethanol mixture 
(against infections, oxidation and Drosophila)
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FERMENTATION (Valve) Gärverschluss

Aseptic plug, filled with SO2, inhibition of oxidation and 
infections
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FERMENTATION – Prevention of infections

Common problem: Acetic acid fly – Drosophila
carry acetic bacter ia within their  body –infections !
=> fly traps !! 
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Saccharomyces cerevisiae is glucophile (glucose is 3 times faster 
fermented), residual sugar mainly fructose (rel. sweet)

- possible and frequent reason of stuck fermentations
- authenticity parameter for sweet wines (Prädikatsweine)

IMPORTANT SIDE PRODUCTS
SO2 binding substances:
• acetaldehyde (ethanal)

level in wine: 20-200 mg/l 
1 mg acetaldehyde forms 1,4 mg bound SO2

increased formation – higher levels

- stopped fermentation
- sedimentation of yeast,  bad mixture between yeast and wine
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IMPORTANT SIDE PRODUCT
• pyruvat (50-200 mg/l), formation during fermentation

1 mg pyruvat => 0,7 mg bound SO2
• esters depending on fermentation temperature

� cold-cool fermentation: short chain esters: 
methyl-, ethylester (acetate) at low temp. (< 20°C) 
e.g. ethylacetate, ethyllactate, isoamylacetate
fruity, fresh - citrus, banana, litchi, maracuja…

� warm fermentation: long chain esters: 
propyl-, butyl-, pentylester at higher temp (>20°C)
broad, nutty, honey, bread …

from TCA cyclus:
• ketoglutar ic acid (50-200 mg/l), 

1 mg ketoglutaric acid => 0,4 mg bound SO2
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¨ usually upright stainless steel tank: 
hight:diameter > 2(3-5):1, inclined floor (e.g. conical, 
domed), large filling valve at top (ball valve), 

CONTAINER for  FERMENTATION:
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CONTAINER for  FERMENTATION: 
¨ usually upright stainless steel tank: 

small racking valve (juice, pumping over) at 
approx. 10% of tank height (tangential);  
emptying valve at lowest point of base, 
near front door (ball or   
guillotine valve, ev. with screw conveyor).  

racking valve

front door
easy cleaning
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CONTAINER for  FERMENTATION continue: 

Large tanks often with gas 
collection and venting system. 
Cleaning (CIP) with high 
pressure spray cleaners 
(e.g. hot water ® NaOH, 
0,02%NaOCl® citric acid)

Grape juice r ises dur ing 
fermentation 
approx. 25 % (foaming) 
therefore leave approx. 30 % 
of container  empty !!!
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CONTAINER for  FERMENTATION: 
¨ barrels: often used, oak wood … high reputation
¨ barr iques: 226 l wooden 

cask made of oak, inside toasted, usually 1-4 times used
red wine used as storage container, for white wine storage 
and fermentation e.g. for Chardonnay
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HEAT RELEASE DURING FERMENTATION:
Exothermic reaction, theoretically 100 kJ/mol sugar, corresponds 
to temp-rise of +26°C for a juice with 21°KMW 

=> or an increase of approx 1°C per °Bx
=> or an increase of approx. 1.2°C per °KMW. 

In practice temp-rise lower because of evaporation of water, 
CO2, ethanol and conductive and convective transfer to 
surroundings => assumption 40% - 75% heat losses (depending 
tank size, shape, material…) 

Practical calculation
Without cooling. temp-rise: DDDDT(°C) = 0,6.°Bx (wooden barrels) 
In cold cellars with steel tanks rather DDDDT(°C) = 0,25.°Bx
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OPTIMUM TEMPERATURE FOR YEAST
approx. 22°C, 

killing of yeast depending on temperature and alcohol
Beginning of yeast death approx. 40°C when 0 % alc., 
but at  30°C when 10 vol% alc (« versieden »)

COOLED FERMENTATION
between 15 and 20°C, very common,
fruity fresh wines

COLD FERMENTATION
below 15°C, gives more fruity aromatic wines 
(banana smell, exotic fruits – isoamylacetate)
but risk of stopped fermentation 
(wines with residual sugar)
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Control of temperature:
§ nothing, 
§ intuitive – experience, 
§ temperature sensors and electronical temperature control 

processor with program to control fermentation temperature. 
For example: 
start of fermentation (white wine): heating (22°C), 
middle of fermentation: cooling (17°C), 
end of fermentation: heating (20°C) 

§ control of fermentation rate by degree of CO2-formation 
combined with cooling elements 
continous online measurement of CO2-amount
program calculates total amount of CO2 which will be
formed during thewhole fermentation depending on 
container sizeand sugar content
A series of container can becontrolled
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FERMENTATION 
CONTROL BY CO2-

MEASUREMENT

collection of CO2 on container

switching valve to collect CO2
from different container
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COOLING AND HEATING EQUIPMENT:

EXTERNAL: more efficient heat exchange
flexible, for many containers

� heating mixer tank (+/-) 
� tube heat exchanger (+) 
� spiral heat exchanger (+/-) 
� plate heat exchanger (+/-)
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COOLING AND HEATING EQUIPMENT: 

INTERNAL (low costs, bad circulation – low effectivness)    
� water sprinkling (+/-)
� electrical immersion heater (+/-) 
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COOLING AND HEATING EQUIPMENT: 

INTERNAL … continue
� jackets, 
tank with double wall (++)

fix installed for 
each container

cold or warm water is 
pumped through jackets
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COOLING AND HEATING EQUIPMENT: 
INTERNAL … continue
� cool plates, cool pipes (+) 
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COOLING EQUIPMENT

� flexible cooling tubes with water for cooling or heating
inside thebarrel with temperature regulation
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HEATING EQUIPMENT: 
INTERNAL … continue
� immersion heater (+)

“Banana”

risk of over-heating
(burnt smell)
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CONTROL OF FERMENTATION
� sugar  degradation e.g. with Clinitest tablets, FT-IR
� temperature
� sensor ical: absence of off-flavors e.g. H2S, volatile acidity

time (days)

1 5 10 15 20

su
ga

r
(g

/L
)

ideal fermentation

sluggish fermentation

retarded fermentation start

TYPICAL FERMENTATION PROFILES
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POSSIBLE CAUSE OF FERMENTATION PROBLEMS
� lack of nitrogen (FAN<150 mg/l); lack of vitamin B1 

(thiamin) because of Botryits, heating …
� quick temperature deviation > 4°C, especially temp. 

reduction is bad for yeast
� too warm, temperature above 37°C (“Versieden”)
� inhibiting substances (e.g. fungicides) => bentonite, 

or killer factors from other microbes, yeasts …
� surplus of sugar, alcohol, CO2
� Glucose 3 times faster fermented than fructose, residual 

sugar usually with a strong fructose surplus (1:5 - 1:10), 
often no easy fermentable glucose present, yeast isomerase
not active enough (sedimented yeast)

� bacter ial infection (competitive inhibition)
� bad yeast preparation used,
� proliferation of yeast stopped (sterol synthese–aeration)
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when (±) all sugar is degraded to alcohol 
=> end of fermentation: juice (mash) => (young) wine
Two possibilities for  clar ification:
1) Clar ification immediatelly after the end of sugar 

fermentation (up to some weeks later), usual 
procedure for production of fruity, clean wines

2) Only rough clar ification after fermentation, fine yeast
remains in contact with the young wine, autolysis of 
yeast, liberation of polysaccharides, mannans, glucans
=> better mouth feeling, smooth, caramel, bisquit note  
(“sur lie” ;“battonage”),  but higher risk of wine defects 
(Böckser, Mäuseln …),  favourable with round, strong wines 
with aging potential   e.g. Chardonnay - Barrique

CLARIFICATION after FERMENTATION
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� decanting (abziehen) (+): Utilizing of natural clarification 
by gravity, decanting of clear wine from the top or from a 

clear-run pipe (Klarablaufhahn),very common
���� diatomaceous ear th filter  (+): a) chamber filter    

(“Hefefilter” ), b) plate filter (5.000-10.000 €);                         
c) vacuum drum filter (2.5 m2 ~  15.000 € ). 

� sheet filter  (+/-) : filter pads with big pore size (e.g. K 800)
���� centr ifuge (+/-) : usually disc centrifuge

then (young) whitewine is finished
next steps : storage+ ripening

acid correction if necessary
fining if necessary
final clarification
filling

TECHNIQUES of CLARIFICATION


