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Impact and comprehension of nitrogen and lipid 

nutrition on the production of fermentative 

aromas with different Saccharomyces 
cerevisiae yeasts used for spirits

Background: For centuries, there have been wines intended for distillation which are the precursors of the spirit known

under the appellation Cognac. Their elaboration process as well as their organoleptic properties differ from current wines: the

settling stage is one of the stages that most demonstrates the identity of Cognac wines. The freshly pressed white grape juice

is placed in a settling tank without the presence of pectolytic enzymes, without sulfiting and for a relatively short period of time.

This process leads to high turbidity of Cognac musts and then musts rich in lipids.

Study: In order to understand the influence of each nutrient (nitrogen and lipids) and their interaction, a centered composite

design was developed. This optimized statistical design will allow to model the response of the aromas to the fermentation

conditions. Fermentations were carried out in natural ugni blanc must (2019) at 23 °C. Assimilable nitrogen concentrations

ranged from 115 to 285 mg/L and turbidity from 500 to 2700 NTU (13 to 75 mg/L of sterols and 57 to 330 mg/L of fatty acids).

Finally, a statistical analysis of ANCOVA was performed to demonstrate the organoleptic profile of each strain.

Must Ugni blanc 

Turbidity (NTU) 100

Sugars (g/L) 183

Assimilable nitrogen (mg/L) 114

Sterols (mg/L) 1.66

Fatty acids (mg/L) 7.35

pH 3.32

Alcoholic 

fermentations

: p<0.001, : p<0.01, : p<0.05, : not-significant, (↗): positive effects, (↘): negative effect, (+++) : ANCOVA’s p<0.05, S.E: Simple effects, I.E: Interaction 

effects, Q.E: Quadratic effects, Nass: assimilable nitrogen, NTU: turbidity, Time: Fermentation time, 2-MA: methylbutyl acetate, 2-PHA: phenylethyl acetate

of yeast in natural conditions with excess lipids. In addition, the organoleptic quality of Cognac wines doesn’t only

2700 NTU 

Experimental conditions and experimental design

Saccharomyces cerevisiae commercial yeast strain used:                                            

Lalvin FC9®, Fermivin 7013®, Fermivin SM102®

Adjustment of assimilable nitrogen: addition of an amino acid solution 

(same composition as the must) and a solution of NH4Cl.

Turbidity adjustment: addition of preserved lees from the must.

 Kinetic parameters

 Central carbon metabolites:

Glycerol, Acetate, Succinate, 

Ethanol, Sugars (HPLC)

 Fermentative aromas

(GCMS)

Centered composite analysis plan

Statistical results on fermentation kinetics, compounds of CCM and fermentative aromas

Estimation of  

response 

surface 

Significant impact of two nutrients (assimilable nitrogen 

and lipids) on the aromatic quality of Cognac wines

Fruity and floral aromas (esters) favored by the 

contribution of assimilable nitrogen

High lipid concentrations favor the production of organic 

acids but inhibit the synthesis of esters

Similar effects of nitrogen and lipid nutrition on the 3 

yeast strains: same metabolic regulation 

Major strain effect: wine quality impacted by the typicity 

of each yeast 
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Strain

7013

FC9

SM102

1600 NTU 

500 NTU 

500 NTU 

1600 NTU 

2700 NTU 

Floral higher 
alcohols

Aromatic typicity 

Conclusion: This study makes it possible to analyze and model the impact and interaction of two essential nutrients for alcoholic fermentation on the metabolism

depend on the nitrogen and lipid content but also on the potential and
aromatic character of the strains 

 

   
Kinetic 

parameters 
MCC Compounds Fermentative Aromas 

Strain Effect Variable Vmax Time  Glycerol Succinate 
α-

ketoglutarate 
Isobutanol 

Isoamyl 
alcohol 

2-phenylethanol 2-MA 
2-

PHA 
Ethyl 

butanoate 
Ethyl 

hexanoate 

Octanoic 
acid 

FC9 

S.E 

Nass ↗ ↘ ↗ ↘ ↘         

NTU ↗  ↗ ↗ ↗    ↘       ↘ ↘ ↘ ↘ 

I.E Nass:NTU   ↗ ↗  ↗ ↗ ↗ ↘     

Q.E 

Nass ↘ ↗       ↗     

NTU         ↗      ↗  ↗ ↗ ↗ 

7013 

S.E 

Nass ↗ ↘ ↗  ↘      ↗ ↗ ↗ 

NTU ↗    ↗    ↘    ↘ ↘ ↘ ↘ 

I.E Nass:NTU             ↘ ↘   

Q.E 

Nass ↘ ↗           ↘ 

NTU         ↗    ↗ ↗ ↗ ↗ 

SM102 

S.E 

Nass ↗  ↗ ↘ ↘ ↘ ↘  ↗   ↗ ↗  ↗ 

NTU ↗  ↗ ↗ ↗    ↘   ↘ ↘ ↘  

I.E Nass :NTU ↗  ↗ ↗    ↗ ↘   ↘  

Q.E 

Nass ↘  ↘ ↘  ↗  ↘     ↘ 

NTU ↘  ↘ ↘     ↗    ↗ ↗ ↗ ↗ 

ANCOVA (p-value) : « strain 
effect »  
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