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Introduction
Sauvignon blanc displays a range of styles that can include prominent tropical and passionfruit aromas. High
concentrations of the associated ‘polyfunctional mercaptans’, 3-mercaptohexanol (3MH) and 3-mercaptohexyl
acetate (3MHA), have been found in Sauvignon blanc wines from Marlborough, New Zealand.1 The polyfunctional
mercaptans are formed from non-volatile precursors in the juice, with one mechanism involving an interaction
between a sulfur donor and unsaturated C6-compounds.2 Machine-harvesting is the most common harvesting
practice used in New Zealand, with a higher probability of adding some leaves to the must, which can contain
elemental sulfur (S0) commonly sprayed in the field to protect berries against powdery mildew.3 S0 is known to cause
unwanted reductive aromas, including H2S, in certain wines unless remediation steps are undertaken during
winemaking. Also, it was shown that extra S0 additions to crushed grapes can lead to greater polyfunctional
mercaptan formation in various white wines.4 Despite the clear effects of residual S0 present in the must on the final
wine quality and aroma5, its measurement is not regularly undertaken in wineries due to the lack of easy and
applicable methods.
Methodology
Results
Calibration curve based on reduction of S
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Method development: A simple apparatus was designed,
solutions
solutions
consisting of two tubes connected by a hose and purged with N2.
y = -29.95x - 773.48
y = -33.219x - 767.24
0
R² = 0.9993
The first tube was used to reduce S to sulfide using
R² = 0.9989
dithiothreitol (under acidic conditions). The H2S was purged to a
second tube (under alkaline conditions to form S2-)6 followed by
analysis using an ion-selective electrode (ISE) to measure sulfide
concentrations. Calibration curves were generated using Na2S
log [S ] (ppm)
Calculated log [S ] (ppm)
and elemental sulfur standards, and recoveries were determined
0 in juice samples
Correlation
between
S
Calibration curve based on reduction of S
from a grape juice matrix with and without polyethylene glycol
and 3MH+3MHA in wines
without PEG in a table grape juice
(PEG) to first solubilize S0.
0.1 ppm
Juice and wine comparisons: 18 free-run juice samples from 18
0.3 ppm
y = -27.529x - 760.43
R² = 0.9985
0
different sites in Marlborough were analysed for S
1 ppm
concentration. The juices were also fermented in triplicate using
3 ppm
EC-1118 yeast and Fermaid yeast nutrients. After two days of
10 ppm
stable weight and reducing sugars below 0.5%, a sulfite-addition
S juice (ppm)
Calculated log [S ] (ppm)
was made at the completion of fermentation. After two weeks of
cold settling, the samples were racked and analysed by GC-MS
Conclusions
for 3MH/3MHA.
The reduction process was successful, and the apparatus is
working well with both Na2S and S0 standards, with excellent
linearity, and a potential change of around -30 mV per decade
change in S2-, as expected for the ISE. When S0 was added to a
table grape juice matrix, the predicted potential change was only
obtained when PEG was omitted, despite past recommendations
to include PEG in the sample preparation.6 The ISE was able to
quantify reduced sulfur at concentrations as low as 0.01 ppm.
The analysis is applicable in a winery setting to evaluate the
potential of grape juices to form polyfunctional mercaptans
and/or reductive compounds in wines. The second major finding
was that higher 3MH/3MHA was formed with greater juice
a)
b)
elemental sulfur, which supports the proposed pathway in which
a) The apparatus used for S0 reduction. b) ISE used to quantify S0 in standard and
juice samples.
S0 is a source of 3MH formation in wines. We suggest that
elemental
sulfur
presence
in
juice
can
lead
to
H
S
build-up
in
5
2
Proposed pathway for 3MH involving elemental sulfur
wines and this can increase 3MHA/3MHA formation.
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