TECCHNICAL RESOURCES

Stuck and sluggish fermentations can cause significant economic losses for a winery due to extended
labour requirements and purchase of additional yeast and nutrients to restart the fermentation. The
wine quality is often significantly impacted causing additional financial loss. Extended periods of time
with residual sugar and lack of SO2 protection increase the risk of microbial spoilage primarily due to
Acetobacter spp and Brettanomyces bruxellensis. Many of the factors contributing to stuck
fermentations are found in the must before the yeast is inoculated. But often stuck and sluggish
fermentations are an adaptive process with a number of factors culminating to arrest the
fermentation.
What causes stuck fermentations?
1. Insufficient levels of YAN relative to the potential alcohol (plant deficiency, excessive water
additions, high potential alcohol).
2. A compromised yeast population (temperature shock, stress, lipid deficiency).
3. Incorrect yeast selection (yeast strain unsuitable for wine chemical parameters).
4. Inhibitory factors (Agrochemical residues, metal ions, short chain fatty acids, volatile acidity >
0.8 g/L acetic acid).
How can I avoid a stuck fermentation?
1. Measure Yeast assimilable nitrogen YAN in the grapes to understand if there is a known
deficiency.
2. Use a nitrogen calculator to calculate how much and which kind of nitrogen to add
a. https://laffort.com/en/decision-making-tools/
3. Use a rehydration nutrient with a high ergesterol content to ensure yeast can remain viable
to the end of fermentation (For high alcohol red wines particularly).
4. Select a suitable yeast for the wine choice (For example appropriate alcohol tolerance).
5. Juice chemistry analysis to ensure there are no inhibitory factors (Yeast will not grow under
pH 2.8 and above 0.8 g/L acetic acid, so ensuring that the must chemistry permits the
multiplication of yeast cells before the fermentation has even begun is critical).
a. Baume/Glucose and fructose separately/VA/pH/TA
6. Assess grape sanitary state (Laccase testing, glucan testing).

Available analysis


Yeast assimilable nitrogen YAN is a simple measurement which can provide an indication of
the amount of nitrogen available for yeast. In most cases, a nitrogen content of below 150
mg N/L is considered deficient. The higher the potential alcohol, the higher the initial amount
of YAN required. Laffort recommends using its decision-making tool to understand exactly
how much and which nutrition is required for each fermentation.

Table 1. Nitrogen required based on percentage alcohol and starting YAN (www.laffort.com) for a low
nitrogen requiring yeast strain
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Laccase testing - The presence of rot is often correlated with a high level of acetic acid bacteria
which can produce significant amounts of acetic acid. Measuring the amount of laccase (the
enzyme from rot responsible for browning) can give an indication of how infected the grapes
are going into fermentation.
Volatile acidity - High levels of volatile acidity can inhibit yeast multiplication. Volatile acidity
may be produced by acetic acid bacteria present with grape rot.
Glucose and Fructose - In perfect ripening conditions, the ratio of the fermentable sugars
glucose and fructose is 1:1. As the grapes head towards over ripeness the ratio can change to
favour fructose over glucose. Saccharomyces cerevisiae metabolises glucose more easily than
fructose. As a consequence, fructose is often the main sugar left in a stuck or sluggish
fermentation. A higher fructose to glucose concentration in stuck wines is likely the
consequence and not the cause of a stuck fermentation. Measuring the ratio of glucose and
fructose at harvest as well as YAN can give the winemaker an indication of whether they are
starting on an even playing field.
Baume - Whilst baume measurements do not always indicate potential alcohol, it provides an
indication of how high the alcohol is likely to go and is consequently critical for yeast selection.

What can I do if I see my fermentation is getting sluggish?
1.
2.
3.
4.
5.

Keep yeast in suspension.
Detoxify with yeast hulls.
Addition of organic nutrition.
Re-inocculate with a yeast strain able to efficiently metabolise fructose.
Use a tailored protocol for your stuck fermentation https://laffort.com/en/decision-makingtools/

Take home points




Measure YAN in must and supplement nitrogen in both organic and inorganic forms
accordingly. Critical points in alcoholic fermentation are:
o Nitrogen supplementation #1 within 24 hours of yeast inoculation (Objective build
sufficient yeast biomass to complete alcoholic fermentation)
o Nitrogen supplementation #2 at one third of the way through alcoholic fermentation
In most cases, a nitrogen content of below 150 mg N/L is considered deficient.
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The higher the potential alcohol, the more nitrogen is required to achieve the correct biomass
(Laffort recommended rates Table 1).
Strain selection appropriate to must.
Water additions will minimise the amount of alcohol produced by reducing the concentration
of sugars present, but will also dilute key nutrients and lipids important for yeast cell
membrane structure.
Yeast rehydration nutrients high in ergosterol and use of oxygen in the yeast exponential
growth phase are especially critical in high alcohol red wines to ensure alcoholic fermentation
completes.
Fructose is the predominant sugar in a stuck fermentation. Must detoxification and dealcolisation will not change the high proportion of fructose (relative to glucose) remaining in
a stuck fermentation.
Restarting a stuck or sluggish alcoholic fermentation requires a yeast strain which possesses
at least one if not two copies of the HXT3 transporter that has a higher affinity for fructose
like Actiflore®BO213 from Laffort.
The best way to avoid stuck and sluggish fermentations from happening is by addressing the
must before fermentation has commenced by rehydrating the yeast with rehydration factors
and oxygen, providing oxygen in the yeast log phase.
Assisting yeast to stay in suspension may assist yeast to complete alcoholic fermentation if
they have had adequate nutrients and rehydration factors in the yeast log phase.
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