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MASH TREATMENTS
COOLING
Pipe heat exchanger
Necessary if mash is
too hot (aroma losses, infection …)
or too cold for pectolytic degradation

1=must inlet
2=must outlet
3=vapor inlet
4=vapor outlet
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DRAINER
(Vorentsafter)
Static (+) or
continuous 
drainers (+/-)

� better use of
press capacity

� separation of 
oxidized juice

Drainer with receiving hopper and screw

Roto tank with drainer

Delivery screw with drainer
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POSSIBLE ADDITIONS/TREATMENTS  TO MASH:
• Addition of SO2

prevents oxidation, binds oxygen,

inhibits wild yeasts and bacteria,

inhibits oxidizing enzymes, 

• pectolytic enzymes

degrade pectine, better pressability (faster, more yield), 
better color extraction, better filtrability

• mash standing – prelonged skin contact  

• L-ascorbic acid (150 mg/l), prevents oxidation, 

• gelatine: to remove phenolic notes eg. long transport

• coal: to remove off-flavour (rottiness, frost)

•GENERAL: Addition to juice better than to mash (inhomogen)
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REASONS FOR SO2 APPLICATION: 
� antimicrobial action (undissociated SO2) against 

bacter ia (acetic, malic), funghi and wild yeasts, 

� enzyme inhibition (DPO, effectiv against o-DPO =    

Tyrosinase (grape) but ineffective against p-DPO 

= Laccase (botrytis) 

� oxidation prevention = reduction of O2 (mainly SO3 
2-)

� carbonyl binding – “ air  smell –aldehydenote”

(mainly bisulfiteHSO3
-, 

binding par tner : 

aldehyde,  pyruvat, ketoglutar ic acid, sugars, 
phenols
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pH and temperature dependent forms of  SO2
3 dissociation form of SO2: H2SO3, HSO3

- ; SO3
2-

H2SO3 «««« H+ + HSO3
- pK = 2

HSO3
- «««« H+ +  SO3

2- pK = 7
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In wine3 different SO2-form aredistinguished
1) freeSO2 impor tant for enology, hygienic status
2) bound SO2 Reaction with Acetaldehyd (ethanal),

ballast, depot
3) total SO2 Sum of free and bound SO2

freeSO2 bound SO2
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Disadvantageof SO2: 

• bad effect on health, pulmonal and oral effect on eyes,  

throat, stomach...  => maximum values for SO2 

ADI = 0,7 mg/kg.day, ca. 5 % of population hypersensitive  

• destruction of vitamin B1 (Thiamin) 

• higher risk of Böckser

• impartsan aggressiv smell (SO2) and palecolour to wine. 
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SO2 antimicrobial , HSO3
- binds aldehydes; SO3

2- reductiv (antioxidativ)
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Free SO2 level, necessary for  antimicrobial
action is pH-value dependent

Content of free SO2

which is necessary to 
inhibit undesired microbes
dur ing 12 hours mash 
standing before fermentation
At pH 3.3 = 20-35 mg/l
At pH 3.6 = 38-55 mg/l

20
35
38

55
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Bound SO2- SO2 bound to carbonyls 
(ethanal, pyruvat, ketoglutar ic acid

Bad grapequality
(rottiness, p-DPO)
causeshigher valuesof 
bound SO2 less
wholesomewine

bound to Ethanal

ballast SO2

bound to Pyruvat,
Ketoglutarat and other
substances

Bound SO2

freeSO2

rotten grapes
sound grapes
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Types of sulfur isation:
1) Addition of aqueous sulfur dioxide (SO2)  

E220, in a 5,10,25 und 50 kg steel flask with    
2-4 bar, dosing with dosing cylinder, 
when SO2 expands it get gaseous and can be 
easily dissolved in water,                             
has aggressive and corrosive effects
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Types of sulfur isation:
2) Addition of salts K2S2O5 (potashiumdisulfit, pyrosulfit), 

(E 224), contains 50 % SO2
practically 10g K2S2O5 per 100 liter gives 
50 mg SO2 per liter E 224

3) Burning of sulfur r ings or  cuttings in empty 
barrels (storage or  dur ing tirageby  barr ique
wines):

5 g sulfur (S) yield 10g sulfur dioxide (SO2)
Used for dry storage of empty
barrels (Trockenkonservierung), 
cleaning of container, used in 
Barrique technology, sulfurisation
before filling from one to another
barrique (tirage)
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SO2 (0-30 mg/l)

SO2
SO2

SO2
(45 mg/l)

Control
and 
addition
of SO2
dur ing
white
wine
processing

SO2
(50-70 mg/l)
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SO2

SO2

(30-50 mg/l)

(auf 35 mg/l)

SO2(auf 
35 mg/l)

SO2
(35 mg/l)

Control
and 
addition
of SO2
dur ing
red 
wine
processing

SO2(auf 35 mg/l)
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FERMENTATION STOP WITH SO2

Goal: keeping wine with residual sugar
however r isk of 
continuous SO2 binding

Formation of ethanal
� onehigh dosis of is

SO2 is necessary

Combined action:
- clar ification
- cooling
- SO2-addition
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Calculation of
necessary SO2

addition
according

to addition pretest
1) Measur ing of star ting

content of freeSO2

2) Additon of a cer tain
amount of SO2 (e.g. 

50 mg/l)
3) Measur ing of free

SO2 after 1 day
4) Making of graphic
5) reading of values

from thegraphic
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Example: Winehas 10 (20) mg/l freeSO2 , wineshall haveafter
addition 50 (35) mg/l; addition of 100 (50) mg/l, 
After  1 day measurement of freeSO2 for exampleonly 60 (40) mg/l 
detectable=> to reach 50 (35) mg/l it isnecessary to add 80 (35) mg/l 

IS

SHALL

ZUGABE
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Inhibition of phenol oxidizing enzymes by SO2
reduction of color losses

0 = 0 mg/l SO2

2 = 20 mg/l SO2

4 = 40 mg/l SO2

6 = 60 mg/l SO2

8 = 80 mg/l SO2

Time (hours)
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Natural enzymes in grapes 

GRAPE:
� Pectinaseand Polygalacturonase
� Protease
� Peroxidases
� or tho-Diphenoloxidase („ Tyrosinase“ ) instable
� Glucosidase (aroma­­­­ )
� Inver tase ...

BOTRYTIS CINEREA (sour or noble rot):
� para-Diphenoloxidase („ Laccase“ ) stable
� Pectinaseand Polygalacturonase
� Proteases
� Esterases ...
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Influenced by
–Temperature
–Oxygen (Aging)
–Alcohol
–Bentonit
–Phenols (e.g. Tannin)

–Heavy metals (z.B. Kupfersulfat)

Mode of action of enzymes

Specifity:
–action
–substrate
(stereospecific)
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1. Pectinases (pectolytic enzymes)
Improvement of pressability and filtrability, more
yield better color extraction, mash, juiceand wine
Liberation of methanol from pectin

2. ß-Glucanase
Improvement of filtrability of ß-glucan rich wines
(Prädikatsweine)

3. Urease
Degradation of urea (harnstoff) => less
ethylcarbamate (urethan)

4. Lysozyme(< 500 mg/l)
Inhibition of gram+  bacteria, retardation of MLF

Auther ized additonsof technical enzyme preparations 
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Pectin degradation by pectolytic enzymes 

� Pectinesterase
� Polygalacturonase
� Pectinlyase
� Pectatlyase
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Phenolic acid degradation 
by depsidaseside activity of low quality enzymes 

Precursorsof undesired
aromas, smokey, horsesweat
=>depsidase freepectolytic
enzymes „DF“
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bbbb---- 1111,,,,6666---- Glycosid

H2O b- 1,6- Glucosidase

H2O

bbbb---- 1111,,,,3333---- Glycosid
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Trenolin Filtro DF®

exo- b- 1,3- Glucosidase
"Botrytisglucanase"

Degradation of polysacchar ides
(e.g. from Botrytis) by glucanase
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• only for suitablecultivars
(e.g. Traminer, Muskateller)

• inhibition by
Glucose > 50 g/l 

• Application at theend
of fermentation

• using warm temperatur of 
fermentation

• keeping of an untreated
wineas blending reserve

• possibility of enhanced
aging

Release of bound terpenes (aroma) by glycosidases
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Effect of glycosidases treatment on aroma content 



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

Inhibition of malolactic fermentation by Lysozyme
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MASH STANDING – Prelonged skin contact 

Destemmed and crushed berries (mash) can be pressed 
directly (no mash standing) or after a soaking time (=skin 
contact) of 2-6-12-24 hours (usually room temp.). 
Fermentation and oxidation have to be prevented

Mash standing causes:
� improved degradation of pectins by enzymes of grape
� increased extraction of substances from skin,  

mainly aromatic substances (terpenes, pyrazines)
phenolics (taste and color (+ or -))
minerals (K, Mg …) => acidity losses (KHT � )
nitrogen compounds (better fermentation)
fatty acids (yeast nutrients)
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MASH STANDING – continues …

Condition:
� Good grapequality, good ripeness no bitterness
� Healthy grapes, no rottiness + extraction of mould taste
� Higher temperatures shall beavoided -no fermentation!
� Oxidation has to be prevented (SO2, CO2)
� Mainly for aromatic cultivars

e.g. White Riesling 3-6 hours
Traminer 6-12 hours
Sauvignon blanc 3-12 hours

Compared to direct pressed wines skin contact yields
fuller and broader wineswith moreextract and aroma
but morebitterness and character

Wines with skin contact usually last longer (higher
ripening potential)
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Effect of skin contact (mash standing) on 
wine composition (aromes, acids, phenols) 
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SPECIAL KIND OF MASH STANDING –
COLD MACERATION 

GOAL:
Extraction of aromatic substances and color, more complexity 
PRINCIPLE:
cooling of mash to around 5°C, 

white mash: 1-5 days, 
red mash 2-14-30 days 

Recommended for Muskateller, 
Sauvignon blanc, Pinot noir …

TECHNIQUES:
� pipeheat exchanger
� cool house
� dry ice (CO2 also inhibits oxidation)
� liquid CO2 Foto: Steidl
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SPECIAL KIND OF MASH STANDING –
COLD MACERATION 

TECHNIQUES:
� dry ice (CO2 also inhibitsoxidation) temp: -89°C

for temp. reduction of 1° C - 0,56 kg dry ice /100 l mash is
necessary

Fotos: Steidl isolated container for mash to keep the temperature
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SPECIAL KIND OF MASH STANDING –
COLD MACERATION 

TECHNIQUES:
liquid CO2, from steel bottle

Fotos: SteidlCaution: CO2 displacesO2
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influence of mash standing and whole cluster pressing
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PHENOLIC SUBSTANCES IN GRAPES,WINE

Taste: bitter, adstringent, harsh, dusty, in white wines: low content desired
Yellow and red pigment, in red wine desired (structure), 
Susceptible to browning, loss of brilliance precipitation

Momomeric phenols: 
1. Flavonoids (flavan-3-ols, flavan-3,4-diols, flavanones, flavones)

2. Phenolic acids (Hydroxycinnamic acids, Lignins
Hydroxybenzoic acids, Hydroxycumarines)

3. Stilbenes
4. Anthocyanidines, anthocyanins
5. Volatile phenolics

Polymeric phenols (tannins):
1. Condensed phenols (procyanidins)      
2.  Hydrolysable phenolic (ellag- & gallotannins)
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AROMATIC SUBSTANCES IN WINE

Primary aromatic substances – from the grape
1. Terpens (geraniol, linalool, nerol - rose, flower, citron)..
2. Pyrazins (e.g. 2-methoxyisobutylpyrazin – pepper, 

paprika)
3. Mercaptopentanones, hexanols (bl. currant, grapefruit)
Secondary aromatic substances – rottiness, Botrytis:
Sotololon, 1-octen-3-ol (mushrooms, forest ground ..)
Tertiary aromatic substances – processing:
Alk. fermentation (alcohols, esters – banana, mango); 
MLF (diacetyl, lactic esters), yeast-degradation
barrique (vanillin, 3-methoxy-� -lacton) – vanilla, cocus, plums ..
Quartary aromatic substances – aging:
vitispiran, damascenon, TDN old lether, kerosene, tabak
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Dejuicing of 
mash gives must

usually with 
PRESSES

Histor ical 
Overview

Stomach of 
animals 
(porc), 
tree press,
hor izontal
ver tical
basket press

moving head 
press

pneumatic 
presses 
(membrane,
bladdet, tank)

screw press
belt press 
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TYPICALTYPICAL
PRESS CHARACTERISTICSPRESS CHARACTERISTICS

amount of must
kg/min

degreeof pressing yield
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PRESS FRACTIONSPRESS FRACTIONS

mash

free run
juice

press juice

turbide turbideclear juiceclear juice

press cake

press 
fractions

Press yield:
70-90 %
100 kg mash => 70-90 kg juice
Depending on
technique (red/white)
pressing intensity
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CONTROL OF PRESSESCONTROL OF PRESSES
Quality wineproduction: max. pressurearound 1 bar

Program for
wholecluster pressing

Control panel
Traditional pressing
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TYPICALTYPICAL
PRESS CHARACTERISTICSPRESS CHARACTERISTICS

amount of must
kg/min

degreeof pressing yield

0,5

1,0
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COMPOSITION OF DIFFERNT PRESS FRACTIONS
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Effect of press fractions on acid composition
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PRESSES
1.1.) BASKET PRESS (Korb-, Baum-, Steinpresse, :

Tree press (- -), antique, small winer ies) > 

Mash in a basket, piston
presses from above, juice
flows free in a container

+) soft, low pressure
-) oxidation, hard to clean, laborious

lot of hand work

juice
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PRESSES
1.1.) BASKET PRESS 

(Korb-, Baum-, Steinpresse, :
Tree press (- -), antique, small 

winer ies, tour ist attraction)  

juice
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1.2. BASKET PRESS
Moving head press:
Spindelpresse
1.2.1.Ver tical
basket press (+ to - ) 

Mash is in press cloth, 
which is in a basket with slits
pressure from below and/or top,
or oneside
(bottom or cap) fixed
dejuicing via basket-slits

pressure

pressure
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1.2. BASKET PRESS
Moving head press:
Spindelpresse
1.2.1.Ver tical
basket press (+ to - ) 

Modern vertical
Moving head press
In top winery in Sancerre/F

Soft pressing (p<1,5 bar
of whiteand red wine
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1.2.2. Hor izontal basket 
press 
Moving head presses

Hor izontal moving 
head press with 1 or  2 heads filling pressing emptying
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Hor izontal basket or  
moving head press (+)
piston  is dr iven by
hydraulic pressure 
Per forated steel cage 
� dejuicing dur ing filling

press cagewith chains for break up (Scheiterketten)

Different pressing fractions
Free run juice, press juice, 
break up juice (Scheitermost)

break up
Scheitern



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

1.3.) PNEUMATIC PRESSES 
(PneumatischePressen) 

1.3.1. Membrane press
or  Bladder  press (++)
(Membranpresse)

Pressing with
membrane
Press cage
partially
or totally perforated !
dejuicing during
filling and rotation
possible=> higher filling
degree ispossible

membrane
can be filled
with
pressured air

perforated
press cage
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Simple membrane press

Separation of juiceand berry
skin by perforated cage. 
After closing thecagewith a top
air or water is pumped in the
membran => pressing of berries
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Simple membrane press

Full press cage, beforepressing
Press cloth and perforated cage. 

Press cageafter pressing
With press cake
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Bladder  or  Membane- press (= pneumatic press)

semi
perforated
cage

mash

filling pressing discharging (cageopened)
unperforated cage at bottom perforated cageat bottom

air

juice

press
cake

air
filled
membrane



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

1.3.2.) TANK PRESS (++) (=Pneumatic press)

press cage
not per forated !
� totally closed
likea tank
� standing time
possible

membrane

air

filling pressing break up discharging

Getting out 
of juicewith
dejuicing
cannels !
� different 
systems

must
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TANK PRESS TANK PRESS –– continuecontinue

dejuicing cannel

Compar ison
between
Membrane press
(par tially per forated cage)
and Tank press
(closed, unper forated
cage, dejuicing cannels)

membranepress with central filling

tank press with dejuicing cannel
cagecoated with membrane
(standing time with prevention of 
oxidation is possible)
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TANK PRESS TANK PRESS ––continuecontinue

PrinciplesPrinciples
DejuicingDejuicing cannelcannel

filling, free run juice pressing, membrane emptying
is collected filled with air press cake

press wine collected discharged

pulsed filling of 
membrane with air

air
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TANK TANK PRESSPRESS--continuecontinue

Typ Typ WillmesWillmes--
DetailsDetails

News: flexdrain (flexible draining) 

central
filling

door
filling

security
equipment
„Not-Halt“
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different
dejuicing
cannels
inside
tank
presses

(flat,
round)

tank press with different filling doors and
processing unit
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Tank press with
membrane
and perforated press cage
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Typical press cyclus
and yield of juice
of membrane presses

pressure (bar)

pulsed filling
of membrane
with increasing
pressure, 
when pressure= 0 often
rotation of press
� juicecan flow
away (effect like
breaking up =„scheitern“)
max. pressure7 bar, 
yield approx. 78 %
lower pressure=> less
yield but better quality
(lesssediments, phenols
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Compar ison between
mash-pressing
and 
whole cluster  pressing
with pneumatic presses

mash
pressing

whole
cluster
pressing

necessary pressing-pressure
isdepending on
pectin content and
quality (ripeness, variety, 
pectolytic enzymes,standing
time…)

Cultivarsvery hard to press:
e.g. Neuburger, Frühroter Velt.
Cultivarshard to press:
e.g. Pinot blanc, Chardonnay

rotation

rotation

1 bar

2 bar

1 bar

2 bar

pressure

break up must, 
2.press

red wine

rotten
material

break up must, 
2.press
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dejuicing press chamber

TANK-PRESS-Speciality 
1.4. VACUUM PRESS 

air issucked away from mash => membrane issucked onto mash (no oxidation !)
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TANK-PRESS-Speciality 
1.5. CONTINOUS TANK PRESS (Typ Siprem) 

dejuicing press chamber

press chambersseparated with sluices, increasing pressure in diff. chambers
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2.1. PACK – PRESS 
(old), mainly for fruit juice

Filling of mash in press cloth which areseparated by boards, 
plunger from above, similar to basket press but without basket
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juicecollection

3.1. BELT PRESS (+ to -) Bandpresse
mash is pressed between 2 belts, space between belts gets smaller 
and smaller, continously working, soft pressing, big press-surface, 

low phenolic content, but oxidation
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3.1. BELT PRESS (+ to -) Bandpresse
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Belt press (continue …)

distance between
the two belts is getting
smaller and smaller

Mobile belt press
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3.2. SCREW PRESS (-) 
continously working,
mash is transported with
screw forward against
closure, which can be
moreor less closed
(closing pressurevar iable)
often combined with drainer
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3.2. Screw press (-) 

high capacity (3-100 t/h)
usually bad quality
(high phenols, sediments)
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SCREW PRESS (CONTINUE ...)

combination with drainer
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PROCESSING PROCEDURE FOR WHITE WINE WITH 
SCREW PRESS 

Drainer

Screw press
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PRESS CHARACTERISTICS  

volume(m³)

pressuresurface (m³)

pressure (bar)
total pressure

press cake (cm)

dejuicing distance

duration of pressing

number of pressings

total pressing time

basket p.
moving
head p.

pneumatic p. pack p.
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Effect of press type on turbidity of musts
(high turbidy => wine tastes bad, earthy, bitter  …)

0

1

2

3

4

5

6

7

8

field press (screw) screw press moving head press Pneumatic bladder
press

pneumatic tank press
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ALTERNATIVE CONTINUOUS DEJUICING SYSTEM
DECANTER
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ALTERNATIVE CONTINOUS DEJUICING SYSTEM
DECANTER continous

separation
between
liquid (=must)
and 
solids (= press
cake)
Applications:
big wineries,
simple wines,
mash heated
red wine
Continousprocess
starch industry
wastewater

so
lid

s

ju
ic

e

inlet

rotating screw max 4.500 rpm

engine: 15 kW
weight 2000 kg
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DECANTER
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DECANTER

Württembergische Zentralkellerei, Möglingen/D
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DECANTER
Württembergische 
Zentralkellerei, 
Möglingen/D

4 Dekanter
parallel Disposal

of press
cake

Engine
15 kW


