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Background - Nitrogen (N) availability 
during fermentation influences yeast 
growth, biomass formation and the rate and 
duration of fermentation

Problem - Insufficient nitrogen can cause 
stuck and sluggish fermentations, one of 
the most important problems faced by the 
wine industry

Remedy - Common practise is to 
supplement (with N salt). But this adds cost 
and labour, plus should consider the initial 
juice N and potential for residual N

OVERVIEW

§ Fermentation efficient strains could be a good solution to deal with fermentation problems
§ So far 15 strains show great promise as they are able to reduce fermentation duration in low N concentrations
§ Further characterisation of  identified biological process involved are progressing
§ In the future, these genes could be targeted  by non-GM techniques to produce efficient strains to benefit the wine industry

CONCLUSION

Aim: To identify wine yeast deletion mutants that result in reduced fermentation 
duration in a limiting nitrogen medium

A diagrammatic representation of stuck/sluggish 
fermentation

Alternative solution - Identify and use 
strains that can utilise available nitrogen to 
efficiently complete fermentation

§ 77% of mutants had reduced 
fermentation duration compared to the 
control (Figure 1)

§ 15 deletants had significantly reduced 
fermentation duration compared to the 
parent (i.e. a reduction of 14-46%)   
(Figure 2)

§ Biological processes (i.e. protein 
turnover, mating) were found to be 
significantly enriched The number of yeast deletants within ranges of residual sugar 

at 146 h. The control (AWRI1631) had ~50 g L-1 residual sugar

Figure 1 
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Sugar consumption of 30 candidates with the most reduced
fermentation duration

Figure 2 
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Analysis of identified genes
(Gene ontology analysis)

Identification of common biological 
pathways relating to fermentation

Hypothesis of the role of the groups or 
individual genes in metabolism related to 

fermentation 

1844 mutants

30 mutants

~100 mutants

Flask fermentation 
(Triplicate)

METHODOLOGY
1. A wine yeast deletion library was screened and deletants identified that 

complete fermentation in a shorter duration than the parent in a 
chemically defined grape juice medium (CDGJM) with low N (75 mg L-1)

2.The list of affected genes was analysed for common biological pathways 
and/or functions

3.The role of the genes in regards to fermentation efficiency is being 
examined


