












































A production method originally patented by Moet 
has changed the industry's concept of riddling. The 
system uses immobilized yeast during the secondary 
fermentation. About 300-400 immobilized yeast beads 
are added to each bottle. This allows the bottles to be 
stored sur point. The immobilization process means 
that the yeast can be removed from the bottle in less 
than 10 seconds. Selection of yeast with enhanced 
agglutinating ability has also reduced riddling diffi­
culty. 

When riddling is complete the winemaker should 
review the clarity of the riddled bottles. When the 
sediment has been fully convoyed to the neck of each 
bottle, they are ready to be disgorged. 

Disgorgement 

Disgorgement is the removal of the sediment. 
Prior to disgorging, the wine is usually chilled to about 
4-10°C. This aids in preventing any significant loss of 
either product or carbon dioxide. The lower the 
temperature, the less carbon dioxide that will be lost. 
While still sur point, the chilled bottles are placed into 
a brine of calcium chloride or a glycol solution (-15°C 
or 5°F) which freezes the sediment and a small portion 
of the liquid in the bottle neck. The top one-inch of 
the neck is usually frozen. Care must be taken to 
avoid freezing too much liquid, which may make 
disgorging difficult. The yeast sediment is entrapped 
in the bedule and ice plug. The bedule helps to insure 
that the yeast plug will be ejected uniformly and that 
no yeast residue will be left. Prior to disgorgement, 
brine or glycol should be rinsed off the bottle. 

Small producers disgorge by hand. Holding a 
single bottle, neck-up, at about a 45° angle, the crown 
cap is lifted from the bottle. The pressure within the 
bottle ejects the bedule and ice plug. The disgorger 
places his thumb over the mouth of the bottle to avoid 
excessive pressure loss. He then evaluates the wine 
for clarity and to see that all the yeast sediment has 
been expelled, and smells it to ensure there are no off­
odors. If disgorgement is not complete, refermentation 
may occur. Wines with a reductive character (hydro­
gen sulfide, mercaptans, etc.) are separated and often 
discarded. The bottle is then placed on a tourniquet 
device for the dosage. If properly done, only about 
1-2 atmospheres of carbon dioxide pressure should be 
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lost. The volume loss should only be about 2%. One 
person can hand-disgorge about 1,500-2,000 bottles 
per day (Fowler, 1983b). Automatic units are avail­
able which can disgorge in excess of 2, 700 bottles per 
hour. 

Dosage 

The structural profile of methode champenoise is 
composed of three major stimulations: 1) the tactile 
base influenced by the extract and astringent elements; 
2) the acidity which depends upon the cations present, 
buffering capacity, alcohol and sugar levels; and 3) the 
sugar taste which is produced by the interaction of 
acid, alcohol and sugar. 

The dosage (liqueur d' expedition) material is any 
that alters the taste and composition of the sparkling 
wine. Each firm has a slightly different formula for 
the dosage, and some use no dosage at all in certain 
products. The dosage may consist of wine, sugar, 
brandy, sulfur dioxide, ascorbic acid, citric acid, 
copper sulfate, etc. 

Sugar in the dosage is added for the purpose of 
sweetening, balancing the acidity, masking astrin­
gency-bitterness and slightly modifying flavor. The 
dosage permits a certain 'rounding of the angles'. In 
this country, the sugar source is often sucrose, invert 
sugar, or sugar syrup. Com sugar is reported to add a 
candied-fruit character, but beet sugar may affect 
palatability. The sugar is dissolved in wine or occa­
sionally water. Any water used should be deionized to 

The sugar ranges and classifications employed for 
the finished product are: 

Natural g/L 

Brut 0-15 

Extra Dry 12-20 

Sec 17-35 

Demi sec 33-50 

Doux > 50 



help prevent casse formation (Zoecklein et al., 1995). 
The amount (volume) of sugar syrup will alter not only 
the sugar/acid perception but also the character of the 
wine. In many cases it seems to decelerate the aging 
process (Munksgard, 1998). Also, most wines are 
dosed with sucrose which, with time, will be inverted 
to glucose and fructose which might change the level 
of perceptible sweetness or dryness. 

Carbon dioxide can cause a reduction of one's 
perception of sugar. Only the best wines have the 
gentleness to be 'perfect' without some added sweet­
ness. It may be said that excessive sweetening con­
ceals the qualities and helps to mask the defects of a 
champagne. Perhaps the best known natural is the 
Brut Sauvage of Piper Heidsieck and the la Brut Zero 
of Laurent Perier. Naturals are usually made from the 
tete de cuvee and are frequently older-aged products. 

Sweet dosages are made by initially preparing a 
sugar solution of known concentration. A 7 50gram/ 
liter sugar solution can be prepared by adding 75 
kilograms of sugar into 50 liters of wine or water. To 
produce a 700 gram/liter solution, 70 kilograms of 
sugar is added to 56 liters of wine or water. To deter­
mine the amount of stock sugar solution to use in a dry 
wine to reach a certain sweetness, the following 
relationship can be used: 

Milliliter of Dosage Required = 

(Bottle Volume m/L) (The Desired Sugar Level g/L) 

(Sugar Concentration of Stock Solution g/L) 

For example, if the desired sugar level in the 
finished product is 6.5 grams/liter using a 700 gram/ 
liter stock solution into a dry wine: 

(750 mL) (6.5 g/L) = 6.96 mL dosage 

700 g/L 

Sugar dosages are often employed in methode 
champenoise produced from secondary and later press 
fractions. The use of wine in the dosage allows for 
minor attenuations of the sparkling-wine character. 
The addition of a recent vintage as part of the dosage 
can add life and freshness and brighten up the finished 
product. Oak-aged wine can be used to add depth and 
complexity. A red wine in the dosage can be used to 
add depth and brightness to the color of sparkling 
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roses. Some sparkling roses are made by cuvaison, a 
method in which the color comes from keeping the 
juice in contact with the skins for some time. The 
rather pale hue that develops can be corrected by 
adding red wine to the dosage. The advantage of such 
a practice is the customization of the desired color. 

There are varying opinions about the desirability 
of espirit de cognac and its effects on methode 
champenoise palatability. The limited use reflects the 
desire for natural grape flavors. In years when the 
cuvee alcohol is low, addition of spirits may be 
desirable. Usually, only very small quantities of 
brandy are now employed. Previously, brandy was 
added to a level of 5-6%. The expedition liqueur 
varies with each individual Champagne house. Up to 
3% Cognac is occasionally utilized in Europe. An 
example of a dosage utilized by one California pro­
ducer is given: 80 liters 60° Brix solution containing 
1200 mL of oak-aged Chardonnay and 1200 mL of 
espirit de cognac. Cognac additions can have very 
dramatic effects on the sensory quality of the finished 
product. The dosed wine will change quickly over a 
period of months; therefore, dosage trials should be 
conducted to determine desirable cognac levels, if it is 
used at all. The addition of spirits may be a benefit if a 
wine is too young (Munkagard, 1998). The cognac or 
brandy should be chosen with the same degree of care. 
Diluted with deionized, distilled water, cognacs or 
brandies more readily reveal their true character. 

Some makers add limited amounts of citric acid as 
an aid to increasing the freshness of older wines. 
Some sparkling-wine houses employ ascorbic acid in 
their dosage. Ascorbic acid is an antioxidant added in 
a range of 60 mg/L in conjunction with sulfur dioxide 
in the range of 40 mg/L. The use of ascorbic acid 
allows for a reduction in the amount of sulfur dioxide 
required. This may be a benefit due to the fact that 
C0

2 
will magnify one's perception of S0

2
. There is no 

standard recipe for an expedition liqueur. Occasional 
additives include ascorbic acid (up to 90 mg/L), citric 
acid (up to 500 mg/L), and copper sulfate up to 0.4 
mg/L. 

The dosage liqueur must be filtered until bril­
liantly clear and free from suspended materials. If this 
is not done, gushing will occur (see below). With a 
hand-operated dosage machine, a piston adds a given 
amount of dosage to each bottle (0-45 mL). These 
machines also add sparkling wine from another bottle 



to bring the volume to the proper fill level. Having the 
dosage and the sparkling wine at the same temperature 
and chilling the bottle helps reduce gushing. Follow­
ing the dosage and corking, bottles are shaken to 
distribute the dosage liqueur. Many sparkling wine 
houses allow the wine and dosage to marry prior to 
release. Empilage periods are frequently up to six 
months. 

Storage of sparkling wine on the yeast is a reduc­
tive condition whereas storage on the cork is an 
oxidative condition (Crane, 1983). At the time of 
disgorging, oxidation begins. It is usually desirable, 
therefore, that the sparkling wine be drunk a few 
months to perhaps a year from the time of disgorging. 
Further aging on the cork can result in excessive 
oxidation. This perhaps explains the disappointment 
many have experienced when consuming sparkling 
wines from 'renowned' European producers. By the 
time these products are exported, distributed, and 
finally consumed, they may be excessively oxidized. 
As stated, some producers age on the cork for several 
months prior to release. This allows the cork to be 
extracted more easily by the consumer. 

Gushing 

The appearance of sparkling wines is a very 
important quality feature affected by foaming and 
effervescence (amount, size and duration of bubble 
formation). In sparkling wines, some of the gas is 
free and some fixed with an equilibrium between free 
dissolved gas and combined gas (Miller, 1966). 
Gushing in sparkling wine is a sporadic but significant 
problem. Particulate matter in the form of case dust, 
cork dust, fibers or particles from packaging materials, 
and possibly particles from the wine or dosage itself, 
can cause gushing (Rankine, 1979). Such particles, 
particularly those present in the bottle before filling, 
occlude very small air bubbles that act as nuclei on 
which carbon dioxide comes out of solution when the 
pressure is released. The sharpness or jaggedness of 
the particles appears to be important in the occlusion 
of fine air bubbles (Rankine, 1979). Such conditions 
as incomplete yeast riddling and potassium bitartrate 
crystal formation can contribute to gushing. When 
bottles have imperfections on their inside walls, 
bubbles will originate from this area, due again to 
occluded air. The need for strict control of glass and 
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cork quality cannot be overemphasized. Shrink­
wrapped glass and predusted corks are an asset. If 
gushing is sporadic, dirty-bottle particulates from 
packing or corks are often the cause. Entire batches 
that gush are often the result of air or nitrogen in the 
sparkling wine, excessive C0

2
, insufficient chilling, 

and/or unknown factors involving wine chemistry 
(Rankine, 1979). Gushing of red sparkling wines 
often occurs when they are opened. To help reduce 
this potential problem, some producers fine their 
young cuvees with gelatin to lower the tannin content. 

If sparkling wine contains a lot of dissolved air or 
nitrogen under pressure, as well as carbon dioxide, 
gushing can occur (Rankine, 1979). For this reason, 
nitrogen sparging and excessive aeration of the cuvee 
wine is undesirable. The solubility of air or nitrogen is 
very low under pressure. When bottles that contain air 
or nitrogen are opened, these gases immediately come 
out of solution as fine bubbles that then gather carbon 
dioxide and gush. These gases make the system 
unstable because their escape rates may be higher than 
that of the carbon dioxide (Miller, 1966). It is there­
fore imperative that cuvees not be nitrogen-sparged or 
undergo excessive aeration. There may be 15 psi or 
more of air in the wine at cuvee bottling (Miller, 
1966); if too much additional air is dissolved in the 
wine, it may make the final bottle unstable or "wide" 
at the time of disgorgement and consumption. The use 
of lower sugar concentrations at tirage bottling and 
more efficient disgorgement has helped to reduce the 
incidence of gushing. 

Chemical analysis 

The alcohol content of the finished product is 
usually between 12 to 13% (v/v); the maximum legal 
concentration for Champagne. The residual sugar 
ranges according to the dosage. The TA is expressed 
in g/L tartaric acid or g/L sulfuric in Champagne (g/L 
tartaric= g/L H2 S04 X 1.53). Low TA's (5.0 g/L) 
make the wine seem weak or flat while high levels 
(11.5 g/L) add sharpness. Most sparkling wines 
contain 8 - 10 g/L C02 which raises the acidity by 
about 0.75 g/L tartaric (Hardy, 1989). An evaluation 
of several methode champenoise is given in Table 7. 
This data indicates a broad range of processing vari­
ables and production philosophy. 



TABLE 7. Meth ode Champenoise Analysis 

Alcohol TA 

Product % (v/v) g/L 

Extrella River 

Blanc de Blanc 11.9 8.25 

Maison Deutz 

Brut Cuvee 12.3 7.50 

Mumm's Cuvee 

Napa 12.4 8.40 

Tonio Conti 

Blanc de Blancs 11.4 8.70 

Tonio Conti 
Blanc de N oirs 11.7 8.70 

Source: Zoecklein (1986a, b) 

'Light struck' 

Light struck is a sensory defect occasionally noted 
in wines as a result of methionine decomposition. In 
the presence of UV light, methionine can be broken 
down to yield the following odor compounds: hydro­
gen sulfide, methanethiol, dimethyl disulfide, dimethyl 
sulfide, and ethyl methyl sulfide. Light struck wines 
are characterized as having cheese, plastic, vegetable 
and/or honey-like aromas. Due to the magnifying 
effect of carbon dioxide, these compounds can pose a 
serious quality loss. Green glass is reported to help 
filter out ultraviolet light that can produce "off' 
compounds but does not assure control (Thoukis and 
Stern, 1962). Even limited exposure to light (includ­
ing flourescent) can result in the production of light 
struck aromas. 

Special thanks to Dave Munksgard of Iron Horse 
Vineyards for suggestions and a review of this manu­
script. 

pH 

2.94 

3.22 

2.98 

3.01 

3.03 
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Total N on-flavonoid 

Malic sugar Lactic Phenols Phenols 

mg/L g/L g/L mg/L mg/L 

2148 6.1 0.35 200 190 

472 8.9 2.75 310 300 

3229 11.3 0.02 260 255 

1988 4.9 0.50 215 205 

2046 0.55 0.55 205 200 



Some Terms used in Methode Champenoise Production 

Assemblage 

Bead 

Blanc de blanc 

Blanc de noir 

Cremant 

Cuvee 

Degorgement 

Dosage 

Le gout champenois 

Liqueur de expedition 

Liqueur de tirage 

Methode champenoise 

Mise sur point 

Mousse 

Petillant 

Pupitres 

Remuage 

Remueur 

Ti rage 

Vin de cru 

Vin de cuvee 

Vin de reserve 

A preliminary combining and blending of wines from different vineyards after the first 
racking. 

A bubble forming in or on a beverage; used to mean C0 2 bubbles in general or some­
times to the ring of bubbles around the edge of the liquid. 

Champagne made from white grapes. 

Champagne made from the juice of Pinot noir; may impart a light salmon color to the wine. 

A very lightly sparkling, creamy, and frothy wine. 

Literally tubful or vatful, this refers to a particular blend to be used for sparkling wine. 

The disgorging or removal of the plug of sediment which collected on the cork during 
riddling. 

Same as dosage in English: an amount of sweetener added back to the bottle after 
degorgement. 

Describes a special bouquet and flavoring high quality sparkling wine; said to arise 
from the time spent in the bottle on yeast. 

The shipping liqueur - the mixture added in the dosage process; sometimes consists of 
a small amount of sugar, some vin de reserve, and touch of brandy (approx. amounts 
may be 60 grams per 100 ml base wine; brandy may be up to 10% of this). 

The mixture of sugar added to the cuvee for the second fermentation. 

Traditional champagne production method that promotes a second fermentation in the bottle. 

Placing of the bottles upside down in the pupitres. 

Froth, foam; frothy or sparkling; used as a synonym with cremant. (AVin non 
mousseux means a still wine.) 

Means sparkling and refers to the fizz or bubbling of a wine; used as a synonym with 
cremant. 

The hinged sloping racks used to hold bottles during the riddling process. 

Refers to the riddling or turning of the bottles to dislodge yeast sediment and allow it 
to collect on the cork. 

Refers to the person who riddles the bottles. 

Refers to drawing off the base wine combined with sugar and yeast for second fermen­
tation in the bottle or a tank. 

A wine coming from a single town. 

Usually used to refer to a top quality wine (tete de cuvee). 

Some of the base wine held in reserve in which the sugar for the dosage is dissolved. 

Commercial products are named in this publication for information purposes only. Virginia Cooperative 
Extension, Virginia Polytechnic Institute and State University, and Virginia State University do not recommend or 
warrant those mentioned nor do they intend or imply discrimination against those not mentioned. 
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