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BiologyBiology:: development of a grape during vegetation period

Starting of coloration
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Biology of grapesBiology of grapes:: Shape of a berry, compartments of a 
berry, constituents

Pulp: sugars, acids,
minerals, proteins,
phenolic acids

Skin: Waxes, Aromatic 
substances (terpenes,pyrazines)
phenols – flavonoidsesp. in 
red varieties anthocyanins, 
stilbenes (resveratrol)

Pips: oils, phenols –
procyanidins and flavonoids
(catechin)
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Selection of harvest date - Measures of ripeness:
� Soluble solids resp. sugar  content: must weight: 
° Balling: percent (w/w) of total soluble solids at 17.5°C
=> 20°Bg=200 g soluble solids (sugars, acids, proteins..) in 1 kg must

° Brix, percent (w/w) of total soluble solids at 20°C (USA, Australia)

° KMW, Klosterneuburger Mostwaagepercent (w/w) of sugars in must   
at 17.5°C,  usually in a must with 20° Bg 17 parts sugars and 
3 parts non sugars    (17/20 = 0,85) (Austria, Italy, Slov.,Hung…)

17° KMW = 170 g sugars in 1 kg must, fits between 15 to 20° KMW

° Oechlse, value of density minus 1 multiplied with 1000, 
e.g. 1.080 = 80° Oe(Germany …)

° natural alcohol: nat. alc. = [KMW-4]/1,178 
(France, Spain, EU-legislation)
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Measuring of must weight
In the vineyard with 
a refractometer
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Changes of must weight dur ing  r ipening in different years
K
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Selection of harvest date - Measures of ripeness:

� Titratableacidity (‰):
H+ neutralised up to pH 7.0,  
calculated as tartaric acid (world – France)
or sulfuric acid (g/l) (France). 
Content calc.tartaric acid  (g/l): 1,5 » sulfuric acid (g/l)
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Ripeness of grapesRipeness of grapes:: Changes during  ripening

Titratableacidity
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� Ratio tartaric/malic acid (should be > 1) 
� pH-value, depending on variety (3,1 to 3,5)

� Fermentable nitrogen (FAN, should be > 150 mg/l),

Content of a-aminoacids > 1000 mg/l 
however prolin (up to 50 % of aminoacids)
is not fermetable
Analysis: Formoltitration

Colorimetric analysis with OPA/NAC or 
Coomassieblue

Fast test with RQ-flex

Selection of harvest date-phyiological ripeness

WS

ÄS
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Changes of pH-values dur ing  r ipening in 6 years
pH-Wert
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Ripeness of grapesRipeness of grapes:: Changes during  ripening

Content of tartaric acid /g/l)
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Ripeness of grapesRipeness of grapes:: Changes during  ripening

Content of malic acid (g/l)
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Ratio malic acid:tar tar ic acid dur ing r ipening in 6 years

physiological
ripeness

physiological ripeness isearly reached, end of August
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Changes of fermentable nitrogen dur ing  r ipening in 6 years
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� Grape phytosanitary status (mold infection…)
� � Firmness of skin, strenght of binding of berries to stem 
� Phenolic ripeness (appearance and taste of berries, 

red varieties - brown seed and skin …)
� Taste of berries
� Technical necessity (pressing and fermentation 

facilities)
� Weather forecast, 

esp. frost and rain fall

Selection of harvest date-phyiological ripeness

Infection with Botrytiscinerea
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Ripeness of grapesRipeness of grapes::
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WINE TECHNOLOGY - PROCESSING OF GRAPES

EXPLANATION OF USED ABBREVIATIONS:

(++) state of the ar t, best technology. 

(+) very good, modern technology, 

(+/-) good standard technology. 

(-) obsolete technology, bad product quality, 

(- -) antique method, not practicable, labour  intense
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Harvest: By hand (+) or machine 
(depending on machine, driver (+ to -), 
self driven (+/-) or pulled (-), 
1 ha approx. 2 hours
Sampling of whole grapes (+) or field 
crushing (-) ==> juice (ev. SO2 addition, 
L-ascorbic acid)
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Austria: Winzerhof Leopold, Stammersdorf

Manual harvest by hand in Vienna

Harvest of grapes

slow: 20 -30 hours per ha
expensive,

Selection of good 
or bad grapes depending
of person
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Principle of  harvesting machinePrinciple of  harvesting machine

Vibrating lamells push down 
theberries from thestems

Harvest of berries
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Australia: Andrew Peace Winery (Photo Schätz)

Machine harvest in Australia
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Australia: Andrew Peace Winery (Photo Schätz)

Machine harvest in Australia
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Australia: Andrew Peace 
Winery (Photo Schätz)

Machine harvest in 
Australia

Machine harvest 
is very effective
modern machines
work very carefully
and fast 
(1 hour per ha)

Winery which uses 
machine harvest needs 
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Australia: Andrew Peace Winery (Photo Schätz)

Machine harvest in Australia
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Influence of transport on phenolics
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Influence of harvest and transport on phenols and Influence of harvest and transport on phenols and colorcolor::

high contentsof phenolic substances in whitewinesundesired
-cause bitter and harse taste 

harvesting machinecause less problems than slow processing
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Selection:
staggered harvest, negative selection and elimination of 

rotten berr ies, grapes,“ 2 buckets”

Delivery:

With trailors (+/-), in container  (+) or  boxes (++)

Rottiness - Botrytis
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Delivery with trailors (+/-)
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Grape harvest with trailor and emptying screw

Open container with emptying roll,
madeof stainless steel
empyting roll bad for quality
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Delivery in different trailors

different trailors receiving vat different receiving systems
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Better  possibilities of delivery:
in container  (+) (400-500 kg) or  boxes (++) (20-40 kg)
no dejuicíng dur ing transpor tation
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Delivery:
in container  (+)
emptying with fork
lifter  and rotating
fork
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Influence of harvesting technique and grape reception
on sediments, phenolic content and free run juice (%)  
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sediiments (turbidity, %) phenolics mg/100ml free run juice (%)

manual harvest, small box, fork lifter with rotating fork

machine harvest, small box, fork lifter with rotating fork

machine harvest, trailor, emptying with screw roller and pump
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Receiving of grapes – receiving hopper

VorentsaftungRebler
Quetsche

Förderschnecke (-) => Alternativen



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

Emptying:
By hand and gravity (++), 
with screws (-) – from trailor
with pumps (-) – from trailor (helical worm) 

Receiving hopper
Container (bin) in which grapes fall
stainless steel
at bottom usually auger (screw) to transport grapes
contains often draining screen to  
separate juice which run of berries
during transport, waiting time
bad quality: oxidized (infected with acetic bacteria), 
started fermentation
with undesired microbes (wild yeast)
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Possibilities for  emptying resp. filling the receiving hopper  

manually
when
harvested
in 
boxes
(+)
but
expansive

automat-
ically
the
whole
trailor



Flexible receiving hopper  of Fa. Fuhrmann

delivery with trailor
filling of hopper

(=container)

then 

hydraulic lifting 

of hopper 

� avoids 

transportation 
(lifting)

by

pumps or screw 
auger

=> better quality 
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Australia: Andrew Peace Winery (Photo Schätz)

Delivery of grapes in big boxes on a truck 
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Possibilities for  emptying resp. filling the receiving hopper  

Australia: Andrew Peace Winery (Photo Schätz)



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

Possibilities for  emptying resp. filling the receiving hopper  

Australia: Andrew Peace Winery (Photo Schätz)
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Australia: Andrew Peace Winery (Photo Schätz)

Cleaning of big boxes with water  directly onto the grapes
(not allowed in EU) 
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Australia: Andrew Peace Winery (Photo Schätz)
Grapes from harvesting machine, many leaves …

Additon of tar tar ic acid directly to the grapes
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Australia: Andrew Peace Winery (Photo Schätz)

Addition of oak chips directly to the grapes
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QUALITY CONTROL OF HARVEST
- from trailor
- from receiving hopper
- dur ing transpor tation of mash

Measurement of sugar  degree, acidity, pH-value,
laccase-activity,

Dur ing reception of grape mater ial:
occasional addition of 

� SO2 (esp. rotten mater ial) 50-100 mg/kg, 
� pectolytic enzymes (better  pressability)
� L-ascorbic acid (prevents oxidation, 150 mg/l), 
� seldom but modern CO2 (dry ice) – prevents oxidation 

(=cold mazeration) or  storage in cold room
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Quality control of grapes at 
the winery automat. 

sampling system
In-line 
refractometers

sampling
from trailors
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Quality control of grapes at the winery

Automate to quantify infection degree of grapes with Botrytis by
colorimetrical measurement of Laccase (= para-Diphenoloxidase) 
activity . Laccaseoxidizes (destroys) red wine color !! => lower price !!
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Transpor tation of grapes from receiving hopper
to the next station (destemmer-crusher): 

� gravity (++), 
� screw roller  - auger (-)
� pumping (+/-; depending on pump, see pumps), 
� conveyor  belt (+),
� vibration belt (Vibr io-Förderer) (++)
� elimination of small par ticles (animals…)
� aspirator  (+/-) 

Belts offer possibilty to
makemanual selection of grapes
= elimination of grapes with
bad quality (rotten, infected, unr ipe…)
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Transpor tation by gravity 
instead of pumps and belts (++)

Fork lifter with rotating fork

Receiving hopper

Destemmer + crusher

Juice container + pump
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Reception system with lifting of container
and transpor t with gravity (+) 

Lateral
car hoist
with
piston

Receiving
hopper
destemmer
crusher

presses

container
for juice
clarification

press
cake
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Transpor tation of grapes from receiving hopper
to the next station (destemmer-crusher): 

Screw roller  - auger (-)

Material is transported
by screw which rotates
Quality depending on
-) diameter of screw
-) rotation speed
-) material of screw

(steel, plastic covered)
-) maintainance (rost)
-) filling degree

At bottom often draining screen
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Transpor tation of grapes with pumps:
Pumps for  grapes, mashes:
Helical worm pump  - Excenterschneckenpumpe

Stator: plastic, Rotor: stainless steel; moving cavitieswith material

stator rotor
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Transpor tation of grapes 
with pumps:
Pumps for  grapes, mashes:
Helical worm pump  -
Excenterschneckenpumpe

Stator: plastic, Rotor: stainless steel; moving cavitieswith material
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Helical worm pump  - comined with other  elements

crusher

auger (screw)

helical worm

General:
not self sukking
has to be filled
sensitive 
to solid material
(sand, stones)
very often used
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Pump or scroll for transportation
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Excenterpump
(ID: 80), 110 UpM

Excenterpump (80)
150 Upm

Excenterpump (80) 
200 Upm

Excenter
pump (ID: 100)

Wide diameter screw
(Schnecke)
(ID=300)

sediments (turbidity, %) phenolics mg/100ml

� Good quality :wide diameter excenter pump, low rotation speed
or wide diameter screws,slow running, plastic covered (avoid ID 100 and ID 200 mm)
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4-Bladder  pump (+)

PUMPS for  grapes or  mashes

rotating „spoons“
transport material very
gentlebut seldom used
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PUMPS for  grapes or  mashes

rotating „bars-piston“
transport material very
gentlebut seldom used

Rotating piston pump (+)
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PUMPS for  grapes or  mashes

rotating „bars-piston“
transport material very
gentlebut seldom used

Rotating piston pump (+)
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Piston pump (Kolben)Pumps for  Grapes, mashes:

piston moves
alternatively
forwards (pressure)
backwards (sukking)

flow of material
regulated by valves
robust, self sukking
often used

conveyor
belt
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Membrane pump (Type of piston pump)

Tube pumps (Schlauchquetschpumpe)
very gentle

Pumps for  Grapes, mashes:
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Transpor tation of grapes with belts (+)

Often combined with drainer
upwards transportation
offerspossibility to work
at next procedurewith gravity
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Transpor tation of grapes with belts (+)

Long horizontal belt for manual selection
– elimination of bad grapes

destemmer



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

Modern system of  delivery with belts and gravity

belts
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Transpor tation of grapes with “ Vibro-förderer -shaking belt” (++)

Transportation by vibration, very gentle, no grinding
sieve in the floor to remove insects, small stones
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Transpor tation of grapes with “ vibration belt 
combined with sor ting belt
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Transpor tation of grapes 
with “ vibration belt 

Belt as a drainage 
to eliminate free juice
from transpor tation 
(Pessac, Bordeaux)

delivery
of boxes

destemmer
Sorting
dejuicing

Sorting
dejuicing

Sorting
dejuicing
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Transpor tation of grapes 
with “ vibration belt 

Belt as a drainage 
to eliminate free juice
from transpor tation 

(Sancerre)
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Grape reception of modern red wíne winery, PC controlled

delivery
emptying

transport
by screw

destemmer
crusher

transport
by gravity

quality control

stems

transport of mash to red
wine fermenting tanks

transport
by pumps
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Transpor tation by gravity
Prevention of oxidation by N2, CO2

topping
with
liquid
nitrogen

addition of carbon-dioxid

Preservation of aroma, less color losses
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DESTEMMING of GRAPES (Rebeln)
Separation of  stems from berries with a rotating roller in a 
cage with holes, green stems are undesired = harsh, grassy …
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DESTEMMER-Schematic

Separation of berr ies from thestems
often combined with crusher (before (-) or afterwards (+))
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DESTEMMING of GRAPES (Rebeln)
Advantages: reduces phenolics by white and red wines, 
necessary if standing time before fermentation
Disadvantages: worse pressability, 
more turbidity and sediments.
Systems: Manually destemming with screen (- -), 
horizontal (+) or  vertical (-) destemmer. 
In modern system cage also rotates (other direction). 
Speed of rotation can be regulated (dep. ripeness, variety)
Edges not too sharp, 
Rubber covered elements, 
Mash pipe not 90° angle (back pressure) but round:
Crusher  should be after  destemmer: Better separation, no 

crushing of stems 
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Hor izontal DESTEMMER (++)

plastic covered rotor elements

Basket (Korb) with wholes and 
rotating roller (Stachelwalze) 
madeof  stainlesssteel or plastic
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Collection of stems

Collection of stems
„bio-fertilizer“
=> Back to thevineyard
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Hor izontal DESTEMMER (++)

Delivery roller must not run too fast 
and havesharp edges= destruction
of seed and grinding of skins
Simple (bad) system for small
quantities– crusher before
destemmer

crusher
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Ver tical
Destemmer (-)
Transport of grapes against 
gravity => extraction of 
phenolics, high sediment 
content => bad quality
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Grapes are transported 
upwards on a delivery 
belt with wholes
rotating rollers
(different speeds)
remove berries from 
the stalk
berries fall down in a 
container 
(different qualities)

New Destemming System “ Euroselect”
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Grapes are transported 
upwards on a delivery 
belt with wholes
rotating rollers
(different speeds)
remove berries from 
the stalk
berries fall down in a 
container 
(different qualities)

New 
Destemming
System 
“ Euroselect”
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Alternative methode– no  crushing and destemming: 

WHOLE CLUSTER PRESSING  (++ to +)
GANZTRAUBENPRESSUNG

+) Production of fruity white wine,  low in flavonoids, 
because destemming causes injury of skins and seeds, 

-) Wines with less minerals (higher  acidity), less 
extract, less aging potential
efficiency of pressing is lower , no drainage of free run 
juice dur ing filling => less filling of presses

Also used for  * ) red wines with very r ipe stems
*) base wine of sparkling wine,

* ) overr ipe, botrytised grapes (Prädikatswein),  
frozen grapes (Eiswein,Icewine)
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influence of mash standing and whole cluster pressing
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CRUSHER-ROLL-
TYPES

Manually with feet (- -), rollers (+) before (-) or after (+) 
destemmer, with metal (-) or plastic coated or full plastic roller

CRUSHING of BERRIES (Quetschen)
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Usually destemmer and crusher very close together, often in 
the same machine.
Better for quality to have destemmer before crusher
new method to have a sorting belt between destemmer and 
crusher, possibility to remove residual stems, bad berries …

CRUSHING

helical worm pump

crusher
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Destemmer
and
Crusher  

Pumping after  
destemming with helical 
worm pump 
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Crusher
Without
destemmer

Only crushing
destemmer
removed 
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Transportation belt
for selection of crushed mash
(not destemmed)
before filling of
fermenting container
(Pessac, Bordeaux)



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

Recent development:
Optical sor ting systems
Alternative to manual selection
photo of each berry
Bad berries eliminated by air-vent 
Big machines – expensiv (~200.000 €)
Developed for fruits, vegetable

Optical sorter: Optyx

Fa Bucher Vaslin (10 t/h) Fa Pellenc



HBLA &  BA fHBLA &  BA füürr
WeinWein-- und Obstbauund Obstbau

KLOSTERNEUBURGKLOSTERNEUBURG

HBLA &  BA fHBLA &  BA füürr
WeinWein-- und Obstbauund Obstbau

KLOSTERNEUBURGKLOSTERNEUBURG
Dr. Reinhard EDER Dr. Reinhard EDER 

� � � � � � � �� � 
 � � � � � � 

 1� � � � � � �� � +
 � � � � � �� � +
 � � � � � � � � � �� � !

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


