
Evaluating analytical methods for quantification of 
glutathione in grape juice and wine

Introduction
Glutathione (GSH) is a tripeptide present in grapes and in many organisms. It is considered as a
promising molecule against oxidative damage of aroma compounds, especially thiols, during
winemaking and storage. Different enological practices can promote the preservation of the GSH in the
grape juice and recently the International Organization for Vine and Wine has permitted the addition of
glutathione rich substances to the must. This new practice creates an increasing interest in the
quantification of glutathione in grape juice and wine.

Total glutathione assay
is based on the reaction of thiol with 5,5’-
dithiobis(2-nitrobenzoic acid) (DTNB) in the
presence of glutathione reductase (Fig.3).
The kinetics of this reaction, measured at
405nm is proportional to the sum of GSH and
GSSG present in the sample. This method,
based on the kit of Oxford Biomedical
Research, was adapted to a sequential
analyzer for high through-put measurements
(Y25, Biosystems). Samples are analyzed
without preparation in the concentration
range of 5-100 mg/l.
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Conclusion

• Total glutathione assay is an economic 

alternative to determine the total glutathione 

concentration in grape juice exempt of SO2. 

• For wine and must containing SO2 the 

UHPLC-MS/MS method is recommended to 

analyze all glutathione species.

• Grape juice samples with 2.5 g/l ascorbic 

acid can be stored at -20°C during several 

weeks before analyses.  

Analysis method using UHPLC-MS/MS
allows simultaneous quantification of GSH,
GSSG and GSSO3H (Fig.1) using an Agilent
UHPLC-ESI-MS/MS system. The separation
was carried out on an Agilent Poroshell 120,
SB-C18 column (150x4.6mm, 2.7mm) with a
linear gradient of H2O and acetonitrile
containing 0.1% formic acid at 1.0 ml/min flow
rate (Fig.2). The detection by MS is done in
positive ionization mode [1] using the MRM
method for the quantification with the specific
mass transitions noted on figure 2.

Figure 1: Glutathione (GSH) and its
products in presence of oxygen and SO2 in
wine and must: glutathione disulfide (GSSG)
and S-sulfonated glutathione (GSSO3H).

UHPLC-MS/MS Total glutathione assay

+ quantify GSH, GSSG and GSSO3H

+ high sensitivity (LOQ 0,5 mg/l)

+ high specificity

- expensive equipment

- quantify the sum of GSH+GSSG

- low sensitivity (LOQ 5 mg/l)

- interference with SO2  

+ simple, non expensive equipment

Table 1: Evaluation of the two quantification methods, UHPLC-MS/MS and total glutathione assay.

Figure 3: Reaction scheme for total glutathione
determination.
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Figure 2: Chromatogram of wine sample analyzed
by UHPLC-ESI-MS/MS.
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Figure 4: Concentration of GSH+GSSG measured by total glutathione assay (left) and GSSO3H
measured by UHPLC-MS/MS (right) in grape juice of Gamay after storage at -20°C.

Evaluation of the two methods
In grape juice, exempt of SO2, where only GSH and GSSG are present, the results
obtained with the two methods correlate well (R2= 0.98).

GSH 
(308->179)

GSSG (613->355)

GSSO3H (308->179)
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Study of storage conditions of grape juice
View the high reactivity of GSH, special attention
should be accorded to the preparation and the
storage of grape juice samples. Four variants
were compared, using no additive (A), 2.5g/l
ascorbic acid (B), 2.5g/l ascorbic acid + 80mg/l
SO2 (C) and 2.5g/l ascorbic acid + 1g/l SO2 (D)
immediately after pressing. Additives preserve the
glutathione from oxidation, but the addition of SO2

results a diminution in the quantity measured by
total glutathione assay (Fig.4 left). This is due a
part to the formation of GSSO3H as show the
results of UHPLC-MS/MS analyses (Fig.4 right).
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