
Using M. pulcherrima in sequential fermentations at higher, non-traditional 

temperatures can improve wine production's aromatic profile and energy 

efficiency, offering a sustainable approach to winemaking.

At 16°C, only M. pulcherrima M2 showed initial growth, indicating better low-temperature adaptability

Temperature control during fermentation is a key factor in wineries’ 

energy consumption and significantly influences the aroma of white 

wine [1]. The use of selected strains of non-Saccharomyces yeasts, such 

as Metschnikowia pulcherrima, has the potential to enhance both 

sustainability and aromatic quality in winemaking [2] [3] [4].

Aim: Evaluate the impact of temperature (16°C±1°C vs 20°C±1°C) and 

sequential fermentations with M. pulcherrima and Saccharomyces 

cerevisiae on the volatile and aromatic profile of Lugana wine, focusing 

on sustainable practices.
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This study shows that sequential fermentations with M. pulcherrima and S. 

cerevisiae at 20 °C±1°C enhance the thiol content and aromatic complexity of 

Lugana wine, leading to faster fermentations and improved energy efficiency. The 

results highlight the potential of non-Saccharomyces yeasts in sustainable 

winemaking..
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Material & Methods

Results

Conclusions

16°C±1°C: completed in 16 days           20°C±1°C: completed in 11 days
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Take-home Message
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➢ Must: Natural thiol-rich white must from 

Trebbiano grapes 

➢ Yeast strains: 

• Metschnikowia pulcherrima

Level2 Flavia (M1)  

Level2 Initia (M2) 

• Saccharomyces cerevisiae

EC 1118 (S1-control)

➢ Fermentation design

• Sequential fermentations

M. pulcherrima (M1 or M2) at time 0

S. cerevisiae (S1) added after 48 h

• Control

Single inoculation with S. cerevisiae

at time 0

➢ Analyses:  

• Fermentation kinetics (g CO2/100 g 

and Log10 CFU/mL) 

• Volatile compound analysis (GC-MS)

• Sensory evaluation (Sorting Task and 

PCA)

• g CO2/100 g

• Log10CFU/mL

Temperature substantially impacted 

volatile composition more than the 

specific M. pulcherrima strain.

16 °C ±1°C wines: ↑ Ethyl esters and 

fatty acids → different aromatic

expression

20 °C ±1°C wines: ↑ Thiols → more 

tropical and fruity aromas

Thiol concentrations were 2- to 6-fold 

higher than in the control.

Clear distinction between wines

fermented at different

temperatures.

• GC-MS

• Sorting Task 

• PCA

At 16°C±1°C, only M. pulcherrima 

M2 showed initial growth, indicating 

better low-temperature adaptability

At 20°C±1°C, M2S1 reached the 

highest level (8 log CFU/mL).

At 20°C±1°C, S. cerevisiae showed 

marked growth in all trials until day 

4, except for M1S1, which declined 

thereafter.

At 16°C±1°C, S. cerevisiae exhibited 

limited growth in sequential 

fermentations, maintaining low final 

cell counts.
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