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2. Yeast could use GLUMH precursor as a source of GSH.
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2. QUANTIFICATION OF POLYFUNCTIONAL MERCAPTANS AND THEIR PRECURSORS AT THE END OF THE ALCOHOLIC FERMENTATION:

1. FERMENTATION OF SYNTHETIC MEDIUM WITH DIFFERENT SULFUR :
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Addition of different 
sulfur compounds

Addition of polyfunctional 
mercaptan precursors

3-mercaptohexanol (3MH), 3-mercaptohexyl acetate (3MHA) and 4-mercapto-4-methyl-2-pentanone (4MMP) are compounds related with tropical fruit, boxwood and grapefruit notes. These compounds are
released from their precursors during alcoholic fermentation (AF) [1]. However, despite the knowledge of the different metabolic pathways, there is not a direct correlation between precursor concentrations in
grape musts and thiol concentrations in the final wines. There are many factors that can influence the release of these compounds such as pre-fermentative operations and wine making conditions. Sulfur plays an
important role for yeast growth and fermentation metabolism, and can affect the production of many volatile compounds [2].

Synthetic media whose 
composition resemble grape juice 

and simulate the amino acid 
profile of Chardonnay variety [3] 

Fermentations at 20 °C in triplicate. 
The monitoring of the fermentation 

was based on the release of CO2

until reaching constant weight

50 µg/L of GLUMP
Cysteine-4-mercapto-4-methyl-2-

pentanone 

Inoculation of 106 cells/ml 
of Saccharomyces 

cerevisiae Zymaflore X5 

100 µg/L of CYSMH
Cysteine-3-mercaptohexan-1-ol

50 µg/L of CYSMP
Cysteine-4-mercapto-4-methyl-2-

pentanone 

1000 µg/L of GLUMH
Cysteine-3-mercaptohexan-1-ol

Wines

Polyfunctional 
mercaptans precursors

Statistical analysis

ANOVA
Followed by 

Duncan’s post-hoc 
test 

[5] 

Objective
Determine the effect of different sulfur sources (sulfur dioxide, elemental sulfur, glutathione, cysteine and methionine) on the release of 3MH, 3MHA and 4MMP from their precursors.

Derivatization in the 
same cartridge

GC-NCI-MS

[4] 
UHPLC-MS

Preparation of the 
cartridges and the wines

Elution of the 
derivatized analytes

Derivatization at  55 ºC 
during 45 minutes

Preparation 
of the wines

3. The concentration of polyfunctional mercaptans changes with the addition of different sulfur
compounds.
4. The concentration of 3MH, 3MHA and 4MMP increases when Cys and SO2 are added.

Wines

Polyfunctional mercaptans

4MMP concentration

- Concentration on the samples with the addition of SO2, Cys, Met (30 mg/L) and
GSH at both concentrations.

3MH concentration

- Concentration was observed on the samples with the addition of SO2, Cys.

- Concentration on the samples with the addition of GSH at both concentrations.

3MHA concentration

- Concentration on the samples with the addition of SO2, Cys, Met (30 mg/L) and S.

The addition of SO2 and Cys
cause a higher concentration
of 3MH, 3MHA and 4MMP

Importance of sulfur compounds
on the concentration of 3MH,
3MHA, 4MMP

Control 

Elemental sulfur (S)          1 mg/L

Sulfur dioxide (SO2)          50 mg/L

Glutathione (GSH)          50 and 70 mg/L

Cysteine (cys)          20 mg/L

Methionine (met)          30 and 50 mg/L

3MH precursors:

- More CYSMH at the end of the AF than that added to the initial must in the control wine and
in the samples with the additions of S, met (50 mg/L) and GSH (70 mg/L).

- Concentration of CYSMH of ±40 µg/L of those added initially
- Disappearance of GLUMH in most cases was higher than 630 µg/L

- Concentration of GLUMH at the end of the AF more than 3 times higher in the wines with the
addition of GSH.

Possible use of GLUMH as a GSH source

4MMP precursors:
- Concentration of CYSMP was almost three times higher at the end of the AF than GLUMP.

- The highest concentrations of CYSMP were observed when Met (50 mg/L) or elemental sulfur
was added, while the lowest amounts were found in the wines added with SO2 or Cys, with
similar concentrations to those observed in the control.

Prevent 
oxidative stress

sulfur
metabolism

2. Effect of different sulfur compounds on the concentration of the polyfunctional mercaptans during
alcoholic fermentation (fig. 1):

Table 1. Polyfunctional mercaptans precursor concentrations (μg/L) remaining at the end of the alcoholic 

fermentation. 

 CYSMP CYSMH GLUMP GLUMH 

Control  47.4bc ± 2.18 138ab ± 3.83 16.4bcd ± 0.15 225g ± 1.47 

SO2 (20 mg/L) 39.6e ± 3.38 94.7de ± 9.68 15.3d ± 0.51 164h ± 7.90 

Elemental sulfur 49.7ab ± 0.87 141a ± 8.54 16.5bcd ± 1.00 273f ± 32.9 

Cys (20 mg/L) 39.1e ± 0.38 85.9ef ± 5.69 15.8cd ± 0.55 337e ± 22.4 

GSH (50 mg/L) 41.6de ± 1.87 81.8f ± 8.26 17.2b ± 0.46 754b ± 42.8 

GSH (70 mg/L) 46.1bc ± 2.15 116c ± 3.23 18.6a ± 0.97 844a ± 49.2 

Met (30 mg/L) 44.6cd ± 2.56 86.1ef ± 4.81 17.4ab ± 0.16 372de ± 13.8 

Met (50 mg/L) 50.6a ± 2.51 128b ± 4.60 17.5ab ± 1.08 529c ± 17.2 

< LQ: below quantification limit.  
a,b,c,d,e,f,g,h Different letters indicate significant differences according to Duncan’s post-hoc test 

(significance level 95%) in the different samples of the alcoholic fermentation of each variety. 

 

 

Possible formation of CYSMH from GLUMH [6]

GLUMH could be used by yeast
for other metabolic processes

Figure 1. Concentration of 4MMP, 3MH and 3MHA (ng/L) in the
wines obtained after alcoholic fermentation of synthetic musts.


