
Daniel Pambianchi

STABILIZING YOUR 
WINE

1

JUNE 5-7, 2014

LEESBURG, VA



� This practical seminar will review the 
checklist of items to consider before 
bottling wine.
Specifically, it will help you determine 
whether the wine is stable against the 
effects of proteins, pectins, cold 
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effects of proteins, pectins, cold 
temperature, microbes, residual sugar and 
malic acid to help you decide if/when wine 
is ready to be bottled and avoid surprises.
There is nothing more unnerving           
than to find wine refermenting or         
going cloudy in bottles.



� PHYSICAL AND CHEMICAL STABILIZATION
� Oxidative effects
� Tartrates
� Proteins
� Pectins
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� Pectins
� Color in reds
� Ferric and copper casse

� MICROBIAL STABILIZATION
� Oxidative effects
� Chemical and physical treatments



� Enzymatic
� Polyphenoloxidases (PPOs)

� Responsible for oxidation of phenolic 
acids into their brown-colored quinones; 
this is known as phenolic browning .
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� Easily managed with SO 2 and through 
proper oxygen and temperature control.

� Inactivated by the end of fermentation.
� Limited or no effects on proanthocyanins 

(tannins) and anthocyanins (color 
pigments). 



� Enzymatic
� Laccases

� Found in moldy ( Botrytis cinerea ) grapes.
� Can have longer-lasting effects, even in 

bottled wine.
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bottled wine.
� Can have significant impacts on 

proanthocyanins and anthocyanins.
� SO2 has little effect on laccases in must.
� Best inhibited by a thermal treatment at 

45°C (113°F).



� Enzymatic
� Glucose oxidases

� A secondary oxidoreductase found in 
moldy grapes.

� Converts glucose to gluconic acid.
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� Converts glucose to gluconic acid.
� Hydrogen peroxide (H 2O2) — a powerful 

oxidizer — is a by-product.



� Chemical (non-enzymatic)
� The culprit: dissolved oxygen (DO)
� Oxidizes polyphenols into their quinone 

forms.
� Oxidation catalyzed by the presence of 

7

Copyright © Daniel Pambianchi 2014

� Oxidation catalyzed by the presence of 
iron and copper ions.

� H2O2 is a by-product; oxidizes bisulfite 
into sulfate ions, and ethanol into 
acetaldehyde.

� Best managed through judicious use of 
SO2.

� Let’s talk about ascorbic acid.



� To protect wine against the effects of 
cold storage or handling.

� Tartaric acid (H 2T) and potassium (K +) 
ions can react to form potassium 
bitartrate (KHT). Calcium (Ca 2+) not as 
big of an issue.
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big of an issue.
� KHT becomes insoluble at low    

temperature and causes              
precipitation of tartrate crystals
at bottom of bottle or face of cork.

� Harmless but affect appearances.



� Solubility of tartrate salts decreases as 
ethanol increases or temperature 
decreases .

� The greater the concentration of H 2T, K+

and Ca2+, the greater the potential for 
tartrate instability.
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tartrate instability.
� Affects primarily white wines due to 

higher H 2T content.
� Polyphenols afford protection in reds.
� Must be avoided in sparkling wine; 

tartrates will become nuclei for CO 2
formation and cause excessive      
gushing during disgorging.



� Fridge Test
� Hold sample at 0ºC (32ºF) for 4–6 days; 

no crystals = wine is stable.
� Conductivity Test

� Uses a conductivity meter
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� Uses a conductivity meter
� Stability determined by measuring 

conductivity drop (% ∆C); considered 
stable if % ∆C < 5%.



� Chill-proofing
� Adding metatartaric acid
� Adding carboxymethyl cellulose (CMC)
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� Hold wine below 0 ºC (32 ºF) for several 
days or more

� Add KHT as a seed to hasten 
crystallization
� 50–100 g/hL or 10–20 g in a 20-L/5-gal 

carboy
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carboy



� Interferes with bitartrate formation.
� But slowly hydrolyzes into tartaric acid; 

inhibition potential diminishes and the 
potential of tartrate formation increases.

� Requires wine to be stored at cold 
temperature.
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temperature.
� Recommended primarily for early-drinking 

wines. Not very stable.
� Add 10 g/hL; 2 g in carboy.
� Add gum arabic to enhance action.



� CMC is a cellulose gum polymer.
� Common food additive used as a thickener 

and to stabilize emulsions.
� Inhibits KHT formation in wine.
� Good solubility at both cold and hot 

14

Copyright © Daniel Pambianchi 2014

� Good solubility at both cold and hot 
temperatures.

� CMC has good stability over time and at a 
wider range of temperatures.

� First test for protein stability to avoid CMC-
protein colloidal instabilities



� Can also interact with anthocyanins 
(color pigments) in red and ros é wines, 
resulting in color loss and colloidal 
instabilities. Color can be stabilized 
using gum arabic prior to CMC 
treatment.
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treatment.
� Add up to 100 mg/L.



� To protect wine against the effects of 
protein denaturation during hot   
storage or handling.

� Perfectly clear wine can             
suddenly turn cloudy when         
exposed to raising temperatures.

16

Copyright © Daniel Pambianchi 2014

exposed to raising temperatures.



� Proteins: complex amino acid compounds 
essential to all living cells.

� Found in relatively high concentrations in 
grapes; very high in Sauvignon Blanc and 
Gewürztraminer.
Proteins also synthesized during 

17

Copyright © Daniel Pambianchi 2014

� Proteins also synthesized during 
fermentation.

� Exogenous addition, e.g. from 
proteinaceous clarifying agents.



� Remain soluble in white wine; therefore, 
whites are less stable.

� Polyphenols in red wine will cause 
proteins to precipitate; therefore, reds 
are more stable, esp. aged reds.
Solubility changes with ethanol 
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� Solubility changes with ethanol 
concentration, temperature and pH.



� Heat test (simple)
� Holding fine-filtered wine samples to 

various temperatures for various 
durations, e.g.:
� Heat sample to 80ºC (176ºF) and maintain for 

10 minutes.
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10 minutes.

� Turn off and remove from heat, and let cool 
for 15 minutes.

� Transfer sample to freezer for several hours.

� Retrieve sample and allow to return to room 
temperature.

� If there is no sign of haze, the sample is 
protein stable; otherwise, need to treat.



� Bentotest
� Uses a solution of phosphomolybdic

acid prepared in HCl to denature and 
precipitate wine proteins. The wine 
turns blue and a haze forms 
immediately if there is any protein 
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immediately if there is any protein 
content.

� Turbidimeter
� Stability determined by       

measuring turbidity drop         
(∆NTU); considered stable                 
if ∆NTU < 2.0.



� Bentonite treatment
� One of the most common fining agents used in 

winemaking; excellent protein-binding 
capability; acts quickly.

� A heavy, soft-clay mineral consisting of 
montmorillonite, which has the ability to swell 
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montmorillonite, which has the ability to swell 
in large amounts of water.

� 25–100 g/hL for must and 25–50 g/hL for wine; 
use dosages on the higher side for high-
protein varietals such as Gewürztraminer and 
Sauvignon Blanc.

� Creates voluminous lees; may strip aromas; 
increases metal content.



� Silica–gel treatment
� Silica (silicon dioxide, sand) manufactured into 

colloidal gel, e.g. Kieselsol; excellent protein-
binding capability.

� 25–50 mL/hL of wine

� Compact lees; less stripping of wine character; 
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� Compact lees; less stripping of wine character; 
no risk of overfining.

� Usually requires counterfining with gelatin.



� Pectins are structural polysaccharides 
found in the cell walls of all plant tissues; 
act as the “cement” between cellulose 
fibers.

� Can cause haze and filtration problems.
Mainly found in skins —the amount of 
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� Mainly found in skins —the amount of 
pectins varies with grape variety and extent 
of maceration and extraction—and 
therefore red wines are at higher risk of 
pectin haze. Musts from high-pectin, thick 
skinned varietals as well as press-run 
wines are particularly prone to pectin haze.

� Fruits have much higher amounts.



� Pectin test of must
� Involves treating a sample with an acidified 

(1% HCl) alcohol solution and looking for 
signs of haze formation.

� Measuring turbidity

24

Copyright © Daniel Pambianchi 2014



� Add pectic enzymes (pectinase) in reds or 
fruit wines at crush.

� Do not treat must with bentonite until the 
pectinase treatment has been completed; 
otherwise, the bentonite will deactivate 
the pectinase.
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the pectinase.



� Color greatly affected by kinds of 
anthocyanins, wine pH, SO 2 level, 
oxidation, temperature, copigmentation 
and metal complexation, and interactions 
with flavanols, other phenolic compounds 
and polysaccharides.
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and polysaccharides.
� As wine ages and some of these reactions 

take place, many of which are very slow, 
color intensity decreases as anthocyanin 
complexes flocculate and precipitate to 
cause a gradual shift to an orange color 
and then brown.
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� Anthocyanins are more stable at lower 
temperatures.
� Drop temperature down quickly close to the 

wine’s freezing point and hold 1–2 days.

� Filter at cool temperature.

Treat young wine with a protective colloid, 
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� Treat young wine with a protective colloid, 
e.g. gum arabic (10–20 g/hL).
� Not recommended for reds destined for aging as 

desirable polyphenol chemical reactions are 
inhibited; the wine can then take on a milky 
appearance that can affect its normal clarity. 

� SO2 has a bleaching effect.
� Do not use glycosidases (to free aromas).



� Casse is a general term used to describe 
conditions that affect colloidal stabilities 
(clarity), color by complexing with 
anthocyanins and tannins, taste, redox 
potential and oxidation, and possibly cause 
precipitation, due to high concentrations of 
specific wine components. Includes:
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precipitation, due to high concentrations of 
specific wine components. Includes:
� Ferric casses: white and blue
� Copper casse
� Brown casse (laccase)



� Result from iron and copper reacting with 
various wine compounds.

� Avoid using any equipment (and additives) 
manufactured from these metals or alloys 
(e.g. brass).
Whites and rosés (which have higher 
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� Whites and rosés (which have higher 
protein content) in clear bottles are at 
higher risk of copper casse if exposed to 
light.

� Small amounts of iron and copper ions are 
always present; these catalyze oxidation 
reactions.



� Deals with the removal—or at least 
reduction to an acceptable level—and 
inhibition of spoilage yeasts and bacteria, 
either chemically, using preservatives or 
stabilizing agents, or mechanically by 
filtration, and guarding against mold 
development.
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filtration, and guarding against mold 
development.

� Remember … spoilage microorganisms 
thrive at higher pH.



� The culprits: aerobic microorganisms
� Acetic acid bacteria (AAB) e.g. Acetobacter → 

acetic acid, VA.
� Lactic acid bacteria (LAB) e.g. Lactobacillus , 

Pediococcus → various off odors and flavors 
or outright spoilage depending on type of 
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or outright spoilage depending on type of 
bacteria.

� Brettanomyces → ethyl phenols, impart a 
strong barnyard smell.

� Surface yeasts → form film on wine surface.
� S. cerevisiae lees (autolysis) → used to 

consume DO & slow down maturation.



� Maintain sanitary conditions, equipment 
and winemaking area.

� Judicious use and timing of SO 2.
� Use lysozyme to keep bacteria in check, 

esp. at high pH where more SO 2 would be 
required.
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2
required.

� Temperature control
� Oxygen management
� pH management
� Barrel maintenance and preventive 

program



� Residual sugar
� Residual malic acid from an inhibited 

or incomplete MLF
� Known presence of spoilage 

microorganisms
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Any of these conditions
=

microbiologically unstable wine



� SO2

� Lysozyme (proteinaceous enzyme)
� Sorbic acid (e.g. potassium sorbate) – not 

to be confused with ascorbic acid, so let’s 
call it “sorbate.”
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EXPERT TECHNIQUES
� Sterile filtration
� Flash pasteurization
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� Margalit (Wine Chemistry, Wine 
Appreciation Guild) uses a simple 
theoretical mathematical relationship 
between alcohol (ABV) and residual sugar 
(RS) to assess inhibitory effect of the 
sugar –alcohol combination and 
microbiological stability of a wine.
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sugar –alcohol combination and 
microbiological stability of a wine.

DU (Delle Units) = % sugar (w/v) + 4.5 × % alcohol (v/v)

Wines with DU ≥78 are considered 
microbiologically stable.



% Alcohol (v/v)
10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5 14.0 14.5 15.0 15.5 16.0

%
 R

es
id

ua
l S

ug
ar

 (
w

/v
)

1 46 48 51 53 55 57 60 62 64 66 69 71 73
2 47 49 52 54 56 58 61 63 65 67 70 72 74
3 48 50 53 55 57 59 62 64 66 68 71 73 75
4 49 51 54 56 58 60 63 65 67 69 72 74 76
5 50 52 55 57 59 61 64 66 68 70 73 75 77
6 51 53 56 58 60 62 65 67 69 71 74 76 78
7 52 54 57 59 61 63 66 68 70 72 75 77 79
8 53 55 58 60 62 64 67 69 71 73 76 78 80
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%
 R

es
id

ua
l S

ug
ar

 (
w

/v
)

8 53 55 58 60 62 64 67 69 71 73 76 78 80
9 54 56 59 61 63 65 68 70 72 74 77 79 81
10 55 57 60 62 64 66 69 71 73 75 78 80 82
11 56 58 61 63 65 67 70 72 74 76 79 81 83
12 57 59 62 64 66 68 71 73 75 77 80 82 84
13 58 60 63 65 67 69 72 74 76 78 81 83 85
14 59 61 64 66 68 70 73 75 77 79 82 84 86
15 60 62 65 67 69 71 74 76 78 80 83 85 87
16 61 63 66 68 70 72 75 77 79 81 84 86 88
17 62 64 67 69 71 73 76 78 80 82 85 87 89
18 63 65 68 70 72 74 77 79 81 83 86 88 90
19 64 66 69 71 73 75 78 80 82 84 87 89 91
20 65 67 70 72 74 76 79 81 83 85 88 90 92



� Free SO2 is a function of molecular SO 2, pH 
and p Ka (=1.81) as per the following:
[SO2]free = [SO2]molecular × [1 + 10(pH–1.81)]

� Recommended [SO 2]molecular
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� Recommended [SO 2]molecular

Reds: 0.5 mg/L

Whites: 0.8 mg/L

Max.: 2.0 mg/L

� Sulfite Calculator available at 
http://winemakermag.com/guide/sulfite



� Proteinaceous enzyme isolated from egg 
white.

� Used to suppress spoilage LAB; most useful 
after completion of MLF; 10–30 g/hL

� Not effective against Acetobacter .
Most effective at higher pH; complementary to 
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� Most effective at higher pH; complementary to 
SO2.

� May decrease mouthfeel and possibly color 
due to binding with polyphenols.

� Bentonite deactivates lysozyme.
� Perform a protein stability test prior to bottling.
� Do not use metatartaric acid.



� An unsaturated fatty acid widely used as a 
food and beverage additive to inhibit growth of 
yeasts—both Saccharomyces and spoilage 
yeasts—and molds by interfering with their 
enzymes.

� Used in winemaking to prevent renewed 
fermentation; cannot stop an active 
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� Used in winemaking to prevent renewed 
fermentation; cannot stop an active 
fermentation.

� No effect on LAB or AAB.
� Must be used with SO 2.
� Low solubility in ethanol, therefore added as 

potassium sorbate; dissolves readily in water.
� Most effective at higher ethanol levels.



� 10–20 g/hL (100–200 mg/L)
Alcohol content

(% vol/vol)
Sorbic acid

(mg/L)

10 150

11 125

12 100
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� The addition should be made following 
clarification to remove complexing factors but 
prior to cold stabilization to avoid downstream 
stability problems.

� Do NOT use in MLF’d wines                              
→ 2-ethoxyhexa-3,5-diene → rotting geranium 
off odor (detectable at 0.1 ppb).

14 50



� Membrane filtration; not truly sterile.
� Concerned with the removal of residual or 

latent yeast cells (2–10 µm) and lactic acid and 
spoilage bacteria (0.5–1 µm) that could start 
feeding on residual sugar or that could cause 
other unexpected microbiological problems.
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other unexpected microbiological problems.
� Wine is considered “sterile” if it is 

microbiologically stable; this means a filtration 
down to a min. of 0.6 µm, recommend 0.45 µm.

� Quantitatively a wine is said to be sterile and 
microbiologically stable if the microbial 
population is less than one viable cell per 
bottle.



44

Copyright © Daniel Pambianchi 2014



45

Copyright © Daniel Pambianchi 2014

EnolMatic bottle filler with 
Tandem cartridge filter



� Thermal treatment to eradicate 
microorganisms and still-active enzymes.

� Consists of subjecting the wine to relatively 
high temperatures, usually constrained in the 
range 72–76 C (161.6–168.8 F), for a very short 
duration, e.g. 3 –20 seconds.
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duration, e.g. 3 –20 seconds.
� The wine is immediately cooled back down to 

ambient temperature in preparation for 
bottling.



Type of wine
Pasteurization T ° held for 

20 seconds

Dry wine with low level of microorganisms 72°C 161.6°F

Off- to medium-dry wine or dry wine with 
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Off- to medium-dry wine or dry wine with 
medium level of microorganisms

74°C 165.2°F

Must, sweet wine, fermenting wine or any 
wine with a high level of microorganisms

76°C 168.8°F



http://TechniquesInHomeWinemaking.com
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� Pambianchi, Daniel. TECHNIQUES IN HOME WINEMAKING: The 
Comprehensive Guide to Making Château-Style Wines . Newly-
Revised & Expanded Edition. Montréal: Véhicule Press . 2008.
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