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Managing aeration is vital during fermentation 
and aging

    
istorically, barrels were storage containers, sized according to the amount of grapes har-
vested from a set piece of land. They were not engineered to optimize oxygen transfer 
or wood surface area in the production of wines. It is now possible to evolve past the

strict limitations that barrels have imposed on your winemaking ability.
    Oxygen is a key component at two stages in the evolution of your wines. The addition of large 

quantities of oxygen, known as macro-aeration, should be initiated during fermentation. A con-
trolled addition of minute quantities of oxygen, called micro-oxygenation (MOX), is utilized after 
the fermentation and pressing.
    

Macro-aeration during fermentation
•	Increases yeast viability.

•	Enhances polyphenol polymerization resulting in  
increased color and stability.

•	Diminishes reductive and vegetal aromas.

Micro-oxygenation before MLF
•	Can help resolve green or negative characteristics.

•	Uses higher oxygenation rates (10–60 ml/L/month).

•	Use to help initiate softening of overly tannic wines.
 

Micro-oxygenation after MLF
•	Simulates the aging process.

•	Develops middle body.

•	Diminishes reductive and vegetal aromas.

•	Helps color stability.

•	Can eliminate or reduce the need for barrel aging.

FERMENTATION
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Enhanced white fermentation protocols

Adding a few simple steps to your standard fermentation protocol may help improve your wine 
quality and economics of production. The combination of toasted oak and macro-aeration during 
fermentation, coupled with aging on toasted oak, enhances the structurization process and minimizes 
potential deleterious effects. These techniques will integrate harmoniously and have greater impact 
on your winemaking ability than other more expensive and rigorous techniques.

Whole cluster press
1.	 Add 50 ppm SO

2
.

2.	 Enzyme additions (optional)
3.	 Press slowly and gently with a careful management  

of the press fractions.
4.	 In some instances destemming, crushing and cold soaking  

prior to pressing may be desired. Good temperature control  
is requisite for this methodology.

Fermentation
1.	 Tie off Tank Fans, Segments, or Beans in fermentation tank.
2.	 Cold settle the juice tank (< 50˚ F) and rack off solids to the 

fermentation tank.
3.	 Add back light solids to ~ 1%.
4.	 Acid and/or water addition (optional)
5.	 Alternatively move to barrels for fermentation.
6.	 Yeast rehydration, nutrition, and inoculation
7.	 Maintain temperature control to ensure complete fermentation.
8.	 Maintain yeast nutrition (aeration during fermentation optional).
9.	 Aeration during fermentation helps sustain yeast viability and  

control sulfides.

Wine maturation and development
1.	 Add malolactic culture (optional).
2.	 Add SO

2
 to the required level (complete ML before SO

2
 if desired). 

3.	 Stir the tank (or barrels) twice weekly, completely mixing the lees
4.	 Micro-oxygenate one day per week only after stirring. Periodic dosing 

at initial rate of 2 ml/L/month for one day is a good starting point.  
Adjust as required to control reduction and autolysis.
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Destem and crush
1. Add toasted oak Chips or Granular to the hopper.
2. Alternately tie off bags of Beans, Segments,
 	 or Tank Fans in the tank below cap level.
3. Evenly distribute 50 ppm of SO

2
 to the must.

4. Deliver must to the tank as gently as possible.

Fermentation
1.	 Cold soak (optional)
2.	 Acid and/or water addition (optional)
3.	 Yeast rehydration, nutrition, and inoculation
4.	 Maintain temperature control.
5.	 Maintain yeast nutrition.
6.	 Cap management with macro-aeration  

(Venturi, sparge stone, Parsec, etc.)
7.	 Extended maceration (optional).

Drain and press
1.	 Gently move skins to the press avoiding maceration  

induced bitterness.
2.	 Careful management of press cycles and fractions:  

Limit rotation and maceration of skins in the press. Higher  
pressure fractions may be bitter, requiring separation if possible. 

Wine maturation and development
1.	 Tie off quality oak staves, segments, or beans in the tank.
2.	 Add malolactic culture (optional).
3.	 Once ML is complete, settle and rack.
4.	 Add SO

2
 to the required level.

5.	 Begin micro-oxygenation or rack to barrels.

Enhanced red fermentation protocols
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Enhancing fermentation with toasted oak

Use Chips and Granular at fermentation 
Toasted oak products added at the fermentation 

stage provide compounds to stabilize tannins and 
color while minimizing sulfide and vegetal aromas. 
Chips and Granular oak are simple to meter into the 
crusher and easily discarded with the pressed pom-
mace. Oak added during this stage is not necessarily 
used for flavor. Winemakers should be cautious with 
the overuse of oak chips and granular since inferior 
brands can impart harsh, bitter characteristics to your 
wine. Savour Oak Chips and StaVin Granular should 
be used at a rate of 2–8 pounds per ton for chips and 
0.5–2 pounds/ton for granular. The lower rates should 
be used for high quality fruit and the higher rates for 
green overcropped vineyards.

Integrate Beans, Segments and Fans 
during aging

For higher quality oak extraction, StaVin Beans, 
Segments or Tank Fans should be used. Attach 
these products to the sides of the tank below cap 
level before filling the tank. Toasted oak with less 
total end grain percentage (generally larger pieces) 
extracts more slowly and develops softer tannin 
structure with enhanced mouthfeel. As fermenta-
tion progresses, the slow extraction of compounds  
provides a continuous pool of reactants, capable 

of stabilizing color and tannins extracted from grape skins and seeds. Addition rates vary based on 
winemaking style, notably the percentage of new oak desired. Rates yielding 100% new oak equiva-
lents are given on page 10.

Clockwise from top left: Segments, Granular,  
Savour Oak Chips and Beans.

Tank Fans installed in a tank (top view).
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Enhancing fermentations with macro-aeration

Most fermentations will benefit from the addition of oxygen. There are several methods of incor-
porating macro-oxygenation into your current fermentation protocols. Shown below are a few of 
the established techniques currently used by wineries. Flow rates can be measured and adjusted with 
the help of a gas flow meter connected in-line. There is little risk of oxidation during fermentation 
due to the large volume of carbon dioxide (CO

2
) released. However, care should be taken to not 

vigorously sparge wines (especially delicate aromatic white wines) toward the end of fermentation.  
In addition, aeration should be slowed during the final few degrees Brix to prevent any oxidation 
due to limited CO

2
 evolution.

Venturi system (pumpovers/rack and return)
A venturi system would ideally 

consist of an inline device with check 
valve such as the Mazzei shown at left. 
Alternate methods include attaching a 
nipple and air intake tube to the top 
of your pumpover device, or carefully 
opening a valve on the suction side of 

the pump. Opening a valve, although inexpensive, can cause cavitation on some pumps and requires 
closing before completion of the pumpover.

Direct injection (all cap management styles)
Direct injection can be done using a sintered stainless steel sparging rod connected to a compressed 

gas cylinder. Using this setup, aeration or oxygenation rates are easily managed by adjusting the 
regulator. 

Tub, screen, and aeration 
(pumpovers/rack and return)

Tub and screen pumpovers generally do 
not allow adequate aeration due to the evolu-
tion of CO

2
 in fermenting wines. The same 

can be said for rack and returns. However, using fans to blow air over the tub as the wines are being 
pumped over can have positive effects. Blowing air towards the fermenting wine will permit a small 
amount of oxygen reactivity.
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Wine style should dictate fermentation  
temperature

White wines
Generally, attempts are made to ferment white wines at low temperatures (45–650 F, 7–180 C) to 

preserve the delicate aromas and flavors. However, barrel fermented whites tend to have heat spike 
during the middle of fermentation due to the remarkable insulating power of oak. This elevated 
temperature may slightly diminish the fruity aromatics, yet it also allows increased complexity due 
to increased toasted oak extraction and metabolism. If complex oak characteristics are desirable for 
your wine style, efforts should be made to elevate fermentation temperatures in a controlled manner. 
These slightly increased temperatures can also minimize the potential for stuck fermentations.

Red wines
Red wines are commonly fermented at higher temperatures (80–950 F) to extract increased levels 

of color, flavor and tannin from the grape must. Great care should be taken to ensure a uniform 
cap temperature. Generally, cap temperatures are colder than desired next to the cooling jacket 
and hotter near the center. Standard methods of regulating cap temperature include pumping wine 
over the cap and punching down the cap as desired during the fermentation process. More recent 
technology has brought about rotary fermentors, submerged caps and pulse-air systems for cap 
management. Regardless of your system, persistent management of the cap temperature will allow 
you to maintain viable yeast, control your fermentation time and obtain suitable extraction rates 
for the production of consistent wines.

Toasted oak extraction also benefits from the elevated fermentation temperatures of red wines. Our 
products allow winemakers to realize a trouble-free method for fermenting red wine on oak. It is 
important to use the highest quality staves if your goal is to emulate barrel fermentations of reds.  

FERMENTATION



29

FERMENTATION



30

FERMENTATION

Malolactic Fermentation (MLF)

Current technology and winemaking practices render MLF a stylistic choice rather than an inevi-
table occurrence. It can be difficult to complete MLF even when inoculated with ML bacteria in 
wines with high alcohol, low pH, or stored in a cool stainless tank.

In contrast, wines aged in barrels usually finish MLF much more quickly due to the insulating 
properties of wood and the elevated microbial populations found in most barrels. MLF can result 
in the perceived attributes listed below. A critical evaluation of these attributes coupled with desired 
winemaking goals should aid in the decision of whether or not to induce MLF.

Perceived positives from MLF
•	 Decreases acidity, providing a softer mouth feel and increasing body.

•	 Inoculation with a ML strain prevents spoilage organisms from utilizing malic acid as  
a carbon energy source.

•	 Increases complexity in flavors and aromas (especially in combination with oak).

•	 Reduces the requirement for sterile filtration before bottling.

Perceived negatives from MLF
•	 Increases pH, reducing the effectiveness of SO

2
 in preventing contamination.

•	 High pH reduces the rate of reactions that may help stabilize color.

•	 Increased volatile acidity is common.

•	 There may be some amount of color loss.

•	 Masks varietal characteristics.

•	 Uninoculated MLF can result in unpleasant aromas and flavors.

•	 ML bacteria inoculation cultures are expensive. 

MLF and micro-oxygenation
•	 The timing of micro-oxygenation in regard to MLF is a 

complex issue.

•	 Micro-oxygenation prior to MLF can be done at higher levels 
(10–60 mL/L/month) to treat overly green or tannic wines. 
These wines should be tasted on a daily basis (if not more 
frequently to evaluate progress).

•	 Anecdotal information indicates that micro-oxygenation  
accelerates the completion of MLF without detrimen-
tal effects. Analyze these wines for malic acid and VA  
frequently.

•	 It is our philosophy that MLF (if desired) should be com-
pleted as quickly as possible. Subsequently the wine should 
be settled, racked off the gross lees and protected with SO

2
.
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Toasted oak can promote MLF
Toasted oak can also be influential in the completion of MLF. Oak contains many crevices that 

provide an excellent environment for bacterial growth. Toasted oak products can therefore act as 
ML inoculum cultures. Many wineries inoculate a single tank of wine on new oak products with the 
desired ML bacteria. Once this tank is finished with MLF it can be moved to an aging tank. Keeping 
the products in place, rinse and immediately fill the ML tank with another wine requiring MLF. 
The oak will serve as an inoculum for the new wine, saving time and money. Repeat this process as 
often as required as long as there is wine to immediately fill the ML tank which contains the oak.
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