
OPTIMIZATION OF NUTRIENT SUPPLY TO IMPROVE ALCOHOLIC FERMENTATION 
THROUGH THE DEVELOPMENT OF A LIQUID YEAST AUTOLYSATE

Etienne DORIGNAC, Technical Manager - Oenologist - Fermentis – a Lesaffre division, 137 rue Gabriel Péri, 59703 Marcq-En-Baroeul, France

INTRODUCTION

Oxygen (O2) and Yeast Available Nitrogen (YAN) are two fundamental parameters for a good alcoholic fermentation run. Based on the fermentation speed (dCO2/dt) follow-up, Blateyron et al.(1) 
respectively defined their best addition moment at the maximum fermentation speed peak (Smax) and around 35g/l of CO2 released (C35) in order to accelerate and/or secure fermentations (figure 1).
Through the use of a fermentation management system developed by Vivelys, the aim of this study was first to determine the impact of different nutrient sources and their combination on 
fermentation kinetic and achievement. Then to optimize the best nutrition option via the development of an OIV compliant specific nutrient.

MAIN RESULTS

YAN vs “Fermentative power” 
Yeast extracts (YE) represent the solubilized intracellular content of the yeast that was separated 
after a complete autolysis process. They are full of essential nutrients, especially in available 
amino nitrogen.
The impact of the addition of increasing doses of the same yeast extract on fermentation 
development has been studied (figure 1). Doses were calibrated considering that the yeast needs 
0.8 mg of YAN per g of sugar to be fermented (Necessary Dose: ND). 

CONCLUSION

This work showed that yeast autolysates have a strong fermentative power thanks to their soluble and insoluble fractions which were also proved to be respectively efficient in terms of fermentation 
activation. Their synergy with oxygen allowed accelerating and securing alcoholic fermentations for obvious winemaker’s practical and economic benefits.
In addition to its efficiency, the innovative liquid form of the Fermentis yeast autolysate “ViniLiquid” showed two other features in line with nutrient supply optimization: Easiness and safety of use.

Second Smax generated by YE supply totally proportional to the added quantity (R2=0.98) 
DAP impact at the same YAN level: 
 • Stronger on Smax but 
 • Weaker on sugar consumption: 24% time difference with YE to reach 2g/L of residual 
sugars and half of the ND supplied by YE needed for a better performance.
YAN doesn’t seem to be a sufficient notion to explain the fermentative power of a nutrient; 
i.e. its effect on yeast fermentative metabolism.

Yeast hulls effect and synergies with O2 
Yeast hulls (YH) represent the remaining insoluble part of a totally autolysed yeast after separation 
from the yeast extract. They are used as fermentation aids thanks to their lipidic fractions(2,3) and 
their capability to detoxify the must through the adsorption of fermentation inhibitory substances(4).
Respective impacts of yeast hulls and O2 but also their synergy have been studied while applying 
wineries usual nutrient supply conditions (figure 2).

Yeast autolysate development: liquid vs dry 
Fermentis developed a highly degraded yeast autolysate allowing the natural combination 
between yeast extract and yeast hull. This autolysate has been concentrated but maintained 
under a liquid form to facilitate its supply.
 
____Efficiency
The performances of the liquid autolysate have been studied in front of its equivalent dry product. 

____Control
The liquid form of the yeast autolysate offers continuous supply possibilities. Figure 5 shows the 
comparison between the additions of the same quantity of autolysate in one shot or spread over 
4 days.  

Impact of liquid form:
2nd Smax increase by 18% and fermentation time decreased by more than 6% compared to 
the dry form (figure 3). 
This could be explained by both phenomena: The liquid form
 • could be richer in other nutrients (vitamins, minerals, etc..) affected by the drying process,
 • favors nutrient dissolution and so availability allowing a much faster assimilation by the yeast. 
This was illustrated by different experiments like the one presented in figure 4 comparing the 
impact of two autolysates in two different physical forms.

Figure 1: 
Fermentation kinetics on a Gros Manseng 
must (244g/l of sugars, 98ppm of YAN, 
adjusted turbidity at 145 NTU, pH: 
3.04, 90L tanks) at 20°C. Comparison 
of the addition of yeast extract (YE) and 
diammonium phosphate (DAP) at different 
level of YAN expressed in function of the 
necessary dose ND.

Figure 3: 
Fermentation kinetics on a Chardonnay must 
(214g/l of sugars, 188ppm of YAN, Adjusted 
turbidity at 145 NTU, pH: 3.75, 90L tanks) 
at 20°C. Comparison of the addition of 2 
equivalent yeast autolysates in dry (YE+YH) 
and liquid form at same YAN (20ppm) and 
insoluble compounds (13.4g/hl) content. O2 
addition at Smax: 10mg/L.

Figure 5: 
Fermentation kinetics on a Gros Manseng must 
(231g/l of sugars, 115ppm of YAN, adjusted 
turbidity at 145 NTU, pH: 3.07, 90L tanks) at 20°C. 
Comparison of the supply of 30ppm YAN through 
one shot (at 43g/L of CO2 released) or continuous 
(from 20 g/L of CO2 released) addition of the same 
liquid yeast autolysate.

Figure 4: 
Yeast population and viability after addition of 5mg/l 
O2 at Smax and 20ppm YAN at C35 through equivalent 
dry and liquid yeast autolysates in a Colombard must 
(188g/l of sugars, 185ppm of YAN, adjusted turbidity 
at 150 NTU, pH: 3.3, 100L tanks) fermented at 18°C.

Figure 2: 
Residual sugars at 386h and at end 
of the alcoholic fermentation (AF) 
on a Gros Manseng must (231g/l of 
sugars, 115ppm of YAN, Adjusted 
turbidity at 145 NTU, pH: 3.07, 90L 
tanks) at 20°C. Additions: 10 mg/l of 
O2 at Smax, 30ppm of YAN and 30 g/hl 
of yeast hulls at C35. YE: yeast extract, 
YH: yeast hulls, DAP: diammonium 
phosphate.
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Real impact of yeast hulls on fermentation kinetic and more particularly at the end
 • Tends to confirm yeast hulls lipidic fraction effect on yeast membrane integrity 
    and so viability. 
Synergetic effect with nitrogen complements: Fermentation speed increased by 8% (DAP) 
to 21% (YE) and secured with limited YAN supply.
O2 seemed to be less effective on this must. However, only the combinations O2 + Nutrient 
(DAP/YE) + YH finished the fermentation in 386h well illustrating their complementarity. Fermentation speed constantly maintained thanks to continuous supply.

Yeast population and viability have been increased by the liquid form.


