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This paper aims to communicate the 
information and insights obtained from a 
visit to Marlborough, New Zealand in 2016. 
Industry workshops on Sauvignon blanc 
production were hosted by the New Zealand 
Society for Viticulture & Oenology where 
researchers and producers shared knowledge 
and ideas on traditional as well as novel 
methods of producing top quality Sauvignon 
blanc wines. As always, the volatile thiols 
were the focal point of most of the 
discussions and this paper will attempt to 
share some insights, among other, new 
information that has recently come to the 
fore. A great deal of the work mentioned in 
the paper was presented by Prof. Paul 
Kilmartin from the Wine Science Programme 
at the University of Auckland in a 
presentation titled “Thiols in Sauvignon 
blanc”. 

Sulphur compounds in wine include a wide 
range of usually very potent aromatic 
molecules. In practice these compounds are 
referred to as mercaptans or volatile thiols, 
both indicating compounds containing the 
sulfhydryl group (-SH). The wine industry and 
even research circles have grown 
accustomed to some of these generic terms 
being used for specific compounds. For 
instance, the term “volatile thiols” 

(sometimes also called “varietal thiols”) 
immediately sparks a preconceived reference 
to fruity and tropical aromas while 
“mercaptans”, in general refer to compounds 
contributing to the reductive odours 
reminiscent of cabbage and burnt match. In 
some cases the term “sulphur” is used to 
describe either of these odour groups or even 
refer to the typical “chemical” smell when 
sulphur dioxide is picked up sensorially and 
could cause confusion during evaluations. 

This manuscript will focus on volatile thiols 
in wine that are important compounds 
contributing to the varietal character of 
especially Sauvignon blanc wine. These 
sulphur containing compounds are one of the 
main reasons for the success observed in 
Marlborough Sauvignon blanc, with 
concentrations soaring to levels we can only 
dream of in South Africa. They are, however, 
not limited to one variety and significant 
contributions have been observed in other 
varietals such as Riesling, Colombard, 
Semillon, Cabernet Sauvignon and Merlot.  
Research conducted at Stellenbosch 
University involves screening South African 
Chenin blanc wines to investigate the impact 
of volatile thiols on the characteristics of this 
varietal. So far, preliminary results look 
promising and could affect the way in which  

this variety is handled in the vineyard and 

cellar. However, to date, Sauvignon blanc 
has enjoyed the most attention when it 
comes to these potent molecules, due to the 
fact that large quantities can be found in 
wines made from this cultivar. 

Research regarding the volatile thiols has 
been the hot topic in the recent years. 
Studies conducted at various universities 
around the globe have only recently clarified 
numerous questions regarding these potent 
aromatic compounds. A reason for this could 
be the difficulty surrounding the analysis of 
the volatile thiols. Volatile thiols are present 
in wines at ng/L (parts per trillion), which 
complicates the quantification significantly. 
Various methods using sophisticated 
instrumentation (and often lengthy and 
tedious sample preparations) are employed 
to successfully and accurately measure the 
volatile thiols in wine. The ability of these 
compounds to impart such a potent aroma in 
wine is somewhat of a wine phenomenon on 
its own. The trace concentrations present in 
wines have the ability to generate various 
fruity descriptors due to the very low 
olfactory detection threshold (lowest 
concentration at which 50% of the 
population are able to detect the aroma). 

Introduction 
by Carien Coetzee 
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There are three main volatile thiols 
responsible for the tropical fruit nuances in 
wines. These are 3MH (3-mercaptohexan-1-
ol), 3MHA (3-mercaptohexyl acetate) and 
4MMP (4-mercapto-4-methylpentan-2-one). 
The smell is quite potent (or “punchy” as the 
kiwis say) at higher concentrations and 
descriptors used include tropical fruit, passion 
fruit, grapefruit, guava, gooseberry, boxtree, 
tomato leaf and blackcurrant. Recently it was 
also discovered to contribute to the “green” 
odours in wine such as green pepper and 
stalky, attributes generally assumed 
contributed only by methoxypyrazines 
(another aroma group significantly adding to 
Sauvignon blanc flavour)1,2. Recently wine 
sensory evaluations have seen the use of the 
term “thiols” on the tasting sheets. The term 
has not been properly defined, however it is 
assumed to refer to the general group of 
attributes that is brought by the volatile 
thiols. The fact that the volatile thiols can 
contribute to both fruity flavours as well as 
green odours can be challenging.  

The concentration of these impact 
compounds in wine will influence the 
intensity of the attributes, however the 
concentration will also determine the 
descriptor used to describe the wine1,3. For 
instance, “lower” concentrations 3MHA will 
impart passion fruit, guava and gooseberry 
odours while a sweaty aroma develop at 
higher concentrations. Cat’s pee as an aroma 
descriptor has also been used at elevated 
volatile thiol concentrations and some 
consumers even find it pleasant, while most 
might find it repulsive. However, during 
aging, the concentration of the thiols will 
change due to degradation or oxidation and 
with this alteration a change in aroma 
attributes will also occur. When this 
happens, the wines that contained an initial 
higher concentration of volatile thiols might 
display fruitier wines for a longer period of 
time compared to the wines that contained 
lower initial quantities. 

Concentrations of volatile thiols found in 
international wines vary significantly with 
Marlborough wines generally taking first place. 
Typical New Zealand Sauvignon blanc wines 
are in the range of 100-20 000 ng/L for 3MH, 5-
2500 ng/L for 3MHA and 2 to 50 ng/L for  

4MMP. South African Sauvignon blanc wines’ 
thiol content are in the order of 29-6700 ng/L 
for 3MH, 1-3100 ng/L  for 3MHA (based on 
results from VinLab for 2014 to 2016) and 2 to 
122 ng/L for 4MMP. The effect of “minor” 
differences in thiol concentrations between 
wines are also under question. In wines where 
3MH concentration varied from 0 ng/L to 875 
ng/L the aroma of the wines did not greatly 
differ2 and it seems a higher concentration of 
thiols are needed to really have an impact on 
the wine aroma (even though concentrations 
greatly exceed perception threshold). It might 
be worth investigating at what specific 
concentration the volatile thiols will in reality 
start having an influence on specifically white 
wines from South Africa. 

The volatile thiols (4MMP and 3MH) are not 
present in grapes and are only released/formed 
from precursors to their volatile and pleasant 
smelling form during alcoholic fermentation. 
3MHA (an acetate ester) is formed from 3MH 
through yeast-driven acetylation and does not 
normally exceed the concentration of 3MH in 
the final wine4. During the 1990’s and 2000’s 
research regarding participation of the cysteine 
(Cys-3MH) and glutathione (Glut-3MH) bound 
precursors came to the fore5. Since then a 
substantial amount of work has been done to 
understand these precursors. In follow up 
ferments it has been conclusively proven that 
these conjugated precursors are, in fact, not 
the main precursors and in reality only  

contribute to a fraction of the formed volatile 
thiols6. Recently other similar precursors such 
as Glut-3MH-Al and Glut-3MH-SO3 have also 
been identified7, but still only account for a 
small percentage of volatile thiols formed 
during fermentation. Other conjugated 
compounds are also being investigated and can 
add to the pool of precursors.  

The conjugated precursors are not released 
linearly and a low conversion rate when using 
commercial wine yeast was observed, as well 
as an almost complete lack of correlation 
between the bound precursor concentrations 
and the final thiol concentrations in wine8. 
Even with this information widely known and 
accepted, these conjugated precursors are still 
constantly referred to as being the main source 
of volatile thiols in wine even though the 
statement remains unsupported. The presence 
of these precursors does, however, excite the 
scientific community due to the enormous 
untapped potential of these bound thiols. 
Discovering a method to release the volatile 
thiols from these conjugated precursors could 
result in huge volatile thiol concentrations in 
the corresponding wine. Needless to say these 
precursors (although not the main source of 
the volatile form) still enjoys a significant 
amount of attention. 

Types of volatile thiols 

Origin of volatile thiols 
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Other pathways for the formation of volatile 
thiols are being investigated and showing 
much more promising results. These 
pathways include the contribution of H2S (or 
another –SH moiety) as a sulphur donor in 
combination with a C6 compound such as 
(E)-2-hexenal or (E)-2-hexenol, during the 
first few hours of fermentation9. This is a 
more direct pathway for the formation of 
3MH. However, this reaction requires the 
presence of yeast activity as tests have 
shown that the reaction does not take place 
in un-inoculated media. 

C6 compounds such as hexenal and hexenol 
are formed from C18 polyunsaturated fatty 
acids in plant cell membranes. This reaction 
takes place rapidly during the damaging of 
plant cells due to the oxidation of the 
polyunsaturated fatty acids in the presence 
of oxygen and specific enzymes. Grape 
damage can occur due to grape processing 
methods such as mechanical harvesting and 
crushing or even fungal infection. Why does 
the plant/berry produce these C6 compounds 
in “stress” situations? Evolutionary speaking 
the reaction makes great sense: The C6 
compounds have anti-microbial properties 
and this reaction (which takes place in berry-
damaging situations) will lead to the 
production of toxic protecting compounds (in 
this case the C6 compounds) to minimise the 
potential damage caused by the specific 
“threat”. As a result the (somewhat 
damaged) grape must have elevated 
concentrations of these protecting C6 
compounds. The problem with these 
elevated levels is that it can become toxic to 
the plant itself, as well as the inoculated 
yeast. Glutathione, already naturally present 
in the grape must, can react with the C6 
compounds to render the non-toxic Glut-
3MH precursor, in this way protecting the 
plant from elevated levels of the C6 
compounds. Interesting that a thiol precursor 
is formed during the detoxification process! 
In a similar manner yeast that is inoculated 
into the (somewhat damaged) grape must 
will disable the toxic compounds in its own 
way by converting for example hexenol to 
hexanol and by possibly adding compounds 
containing the antioxidant –SH group for 
toxic deactivation, thereby resulting in 
precursor/volatile thiol formation! So the 
plant and/or yeast will use mechanisms to 
convert the toxic substances formed during 
berry damage to an inactive form resulting in 
an odorous product. 

H2S is thought to be the main -SH source 
used by the yeast to inactivate the C6 
compounds. However, this hypothesis does 
have some defects due to the fact that the 
C6 compounds are consumed by the yeast 
within 24 hours after inoculation and H2S 
production by the yeast is delayed until well 
after all the C6 compounds have been 
converted. Thus, C6 uptake and H2S 
formation does not coincide. The possibility 
of another sulphur donor could perhaps 
explain the natural formation of volatile 
thiols. However, again a huge untapped 
potential remains in that large amounts of C6 
compounds are present during early 
fermentation stages that can all be 
converted to volatile thiols if the correct 
sulphur donor is available right there and 
then. A patent is currently pending to allow 
the bubbling of H2S through the grape must 
during early stages of fermentation to 
facilitate the reaction of the C6 compounds 
with H2S. This addition is currently illegal, but 
a few interesting wines would probably be 
produced if and when approved. In a study 
where H2S was added to the must before 
fermentation an unprecedented amount of 
257 µg/L of 3MH and 35 µg/L 3MHA were 
present in the finished wines. These 
concentrations are up to 38 times the 
amount found in “high thiol” wines. 
However, this treatment would most 
certainly raise some eyebrows due to the 
question of the “naturality” of the product 
and the authenticity of the wine of origin. 
Hexenol and hexenal formation is also not 
particular to Sauvignon  blanc or other “thiol 
containing cultivars” for that matter. They 
can occur in musts from all grape varieties. 
Wine writers will presumably have a field day 
with the subject debating both sides of the 
argument.  

If the bubbling of H2S is approved, the 
application should be done with great 

caution due to the unpleasant sensory effect 
unreacted H2S can have on wine aroma. 
Using a more natural approach by 
encouraging the earlier formation of H2S by 
yeast or delaying the disappearance of C6 
compounds could have the same effect. The 
extent to which this happens in a commercial 
setup clearly needs further study. 

The presence of elemental sulphur can also 
have an effect on the thiol concentration of 
wines. Where increased amounts of 
elemental sulphur were added to Sauvignon 
blanc grape must an increase in the volatile 
thiols were also observed. However, these 
increases were also accompanied with 
increases in reductive compounds such as 
H2S and methylthiol as well as corresponding 
reductive aroma attributes9. 

These mechanisms seem promising, 
however, the exact origin of the volatile 
thiols in wine continues to elude the scientific 
community at present. The race to expose 
the pathway involved in volatile thiol 
formation is a constant pressure point in the 
research community due to the implications 
it will have on production of all wine 
varieties, but especially Sauvignon blanc 
wines. The secret to this mechanism will 
unlock huge potential and a wealth of 
possibilities. Other than controlling thiol 
production in the winery, it will also provide 
viticulturists and winemakers with the tools 
needed to predict the thiol potential of 
grapes in the vineyards. However, until then, 
the procedures known to increase volatile 
thiol levels in wine should be exploited in 
order to ensure maximum thiol production (if 
that is what the winemaker is going for). 

Origin cont.
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Harvesting methods 
New Zealand winegrowers use mechanical 
harvesting as a norm. This is probably out of 
necessity, however as luck would have it, it is 
by far the harvesting method delivering the 
highest concentration of thiols. This is 
contradicting to what has been believed for 
years to be best practice when producing top 
quality wines. Research studies comparing 
harvesting methods such as handpicked with 
whole bunch pressing, handpicked with 
crushing and destemming and machine 
harvesting showed an increase in thiol 
concentration as the “roughness” of the 
method increased10. This observation also 
falls in line with the scientific explanation 
involving oxygen, enzymes and C6 
compounds together with a sulphur donor. 
The actual increase of some of the C6 
compounds when comparing hand harvested 
grapes to machine harvested grapes has also 
been observed. With greater maceration 
(skin contact) of the fruit and greater enzyme 
activity, the levels increase. The use of 
maceration enzyme additions and sufficient 
time given for the reaction to take place can 
also increase the thiols formed during the 
process. Wine producers can mimic the 
effect that mechanical harvesting has on the 

grape berries. Some of these tools are listed 
below, but the fundamental aspect would be 
to cause some berry damage with sufficient 
protection to avoid too much oxidation. 

Presence of antioxidants 
When it comes to the volatile thiols the 
importance of the presence of antioxidants 
cannot be overstated. The -SH group of the 
volatile thiols makes these compounds 
extremely susceptible to oxidation. It is 
therefore important to protect the wine 
from oxygen exposure and ensure sufficient 
presence of antioxidants such as sulphur 
dioxide, which will help preserve the 
aromatic compounds11. The earlier the 
addition of the antioxidants after harvest, 
the better. Studies have shown that 
increasing the amount of antioxidants also 
increased the amount of volatile thiols 
formed and maximum thiol potential 
seemed to be reached so long as a 
moderate level of free SO2 was maintained 
prior to fermentation2.  This does have 
some limits due to fermentation difficulties 
in the presence of too much sulphur 
dioxide, as well as the inhibition of the 
enzyme responsible for increasing the C6 
compounds (lipoxygenase) during 
harvesting. However this effect has not 
been conclusively demonstrated. Excessive 
SO2 concentrations (300 mg/L) also led to 
lower 3MHA concentration probably due to 
the acetylation pathway converting 3MH to 
3MHA being interrupted. The timing of SO2 

additions also had an influence on 3MH and 
3MHA production. Delaying the SO2 
additions with 2 hours resulted in wines 
containing thiol concentrations of about 
half compared to wines where SO2 was 
added as early as 10-15 minutes after 
mechanical harvesting2. Finding practical 
methods for early SO2 additions can be 
challenging. New Zealand wine companies 
have used methods such as drip-feed of a 
concentrated SO2 solution, however, care 
needs to be taken over corrosion issues 
with equipment. In another New Zealand 
study, the addition of increasing amounts 
of SO2 also led to increases in volatile thiol 
production obtaining levels of up to 12 000 
ng/L which would be considered to be a 
high thiol wine2. Interestingly, this wine 
was not Sauvignon blanc, but rather Pinot 

gris. These results show the necessity to 
investigate the contribution of the volatile 
thiols to other varieties and again also 
highlights the importance of the use of 
antioxidants. Should the winemaker want 
to minimise the concentration of volatile 
thiols in any wine, the limited use of SO2 
could be employed.  

Other antioxidants that have been under 
investigation are ascorbic acid and 
glutathione. Ascorbic acid can be added to 
juice and wine as a supplement to SO2 in 
order to increase antioxidant capacity. 
Glutathione, on the other hand, is not (yet) 
registered as a permitted additive, however 
glutathione levels can possibly be increased 
by the addition of some commercially 
available inactive dry yeast products. In a 
study where 30 mg/L SO2 was added to 
grape must together with either 100 mg/L 
ascorbic acid or glutathione, the levels of all 
three important volatile thiols increased with 
4MMP increasing significantly with the 
addition of glutathione12. The addition of 30 
mg/L SO2 together with 100 mg/L 
glutathione showed 3MH and 3MHA 
concentrations of at least double the value 
compared to treatments where glutathione 
was added alone. It would thus seem that the 
combined protective effect could be more 
effective than the individual antioxidants.  

After fermentation the presence of sulphur 
dioxide is of utmost importance as the 
instability of the volatile thiols leads to 
drastic decreases if not protected13. The thiol 
most susceptible to degradation and 
oxidation is 3MHA. During oxidation, very 
reactive quinones are formed which will 
readily bind to wine constituents including 
the volatile thiols rendering them odourless. 
Sulphur dioxide binds these quinones rapidly 
and thus prevents further oxidation reactions 
from taking place.   

The methods used for the addition of 
antioxidants also need to be controlled for 
efficiency. Concentrated SO2 is expected to 
mix quickly with the must in the bins as 
grapes are transferred into trucks/winery 
hopper. The efficiency of powder should still 
be investigated and it is important to check 
the uniformity and distribution of the 
antioxidant by taking samples from the juice 
arriving at the winery. Pockets of juice with 
low free SO2 are likely to have lower 
antioxidant potential. 

Techniques that can be used 
to increase thiols or ensure 
preservation
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Cold soaking / freezing of 
grapes 
In a study where Sauvignon blanc grapes 
were frozen (to -20°C) using dry ice and then 
thawed over 24 hours the results showed an 
increase in 3MH and 3MHA content14. Wines 
made from hand harvested grapes that 
underwent this cryogenic maceration 
contained about 3 times more 3MH and 
3MHA compared to wines that did not 
undergo cryogenic maceration. The levels of 
thiols obtained were comparable with the 
same grapes that were harvested using the 
mechanical harvester. The explanation for 
this could be the increased leaching of 
precursors and enzymes into the grape must 
due to berry damage from ice crystal 
formation. The ice formation thus not only 
increases contact between reactants, but it 
also concentrates the reactants in the 
available liquid thereby facilitating the 
reaction. The expense involved in using this 
freeze/thaw cycle may not be economical 
when considering larger volumes of must, 
however, this technique could be applied in 
smaller batches to obtain larger diversity in 
wine styles. 

Pressing and oxidation of juice 
Studies have shown that wines made from 
juice obtained from the press (1 bar) 
contained either the same or a lesser amount 
of thiols when compared to wines made from 
the free run juice15,16. This could be due to the 
higher potential for oxidation due to larger 
phenolic extraction as the pressing pressure 
increases. It is thus advised to ensure that 
sufficient SO2 is present prior to pressing and 
to obtain a reductive atmosphere (using 
carbon dioxide or nitrogen gas) during the 
pressing process. Higher pressing fractions 
might contain higher concentrations of thiol 
precursors (including C6 compounds), 
however you run the risk of increasing the 
potential for oxidation (due to higher 
phenolic content). This could be risky seeing 
that an increase in the conjugated precursors 
would not necessarily lead to an increase in 
free thiols in the corresponding wine. 

Juice oxidation (measured by absorbance at 
420 nm) can also influence the volatile thiol 
concentration of the corresponding wines. 
Higher concentrations of 3MH were obtained 
from juices with lower 420 nm 
measurements17, however, a low 420 nm 
measurement did not guarantee high thiol  

concentrations as other important factors 
could have a greater effect on the formation 
of precursors and volatile thiols. The 
oxidation of juice is an important factor to 
consider, however the addition of sufficient 
SO2 at this stage has shown to minimise 
negative effects occurring due to oxygen 
addition delivering volatile thiol levels 
equivalent of juices that were not exposed to 
oxygen18.  

It is advisable to keep juice fractions that 
might be in advanced stages of oxidation, 
separate due to lower potential for volatile 
thiol formation. The wine can then be bottled 
or blended if proven to have sufficient 
volatile thiols present after fermentation. 
Another option would be to eliminate 
phenolic compounds through the use of a 
specialized fining agent on the juice. This 
prevents formation of quinones at a later 
stage and preserves thiol containing 
compounds19.  

Fermentation conditions 
The yeast strain is extremely important as 
that would determine the amount of 
precursors converted during fermentation. 
However, the yeast strain will only have a 
limited effect. The juice composition needs 
to be of a certain standard and composition 
for the yeast to be able to convert and form 
the volatile thiols. Thus juice composition is 
still the main determinant when it comes to 
volatile thiol production in wine20, with yeast 
strain selection having a secondary effect.  

The strains can, however have an important 
effect and multiple fold increases have been 
seen when comparing yeast strain volatile 
thiol production. 

3MHA is not formed directly from a 
precursor, but rather due to an esterification 
reaction that takes place during the 
fermentation process. Not all strains of 
S.cerevisiae have the same capacity to 
express these compounds. Some strains are 
good thiol producers in that it releases 3MH 
and 4MMP from corresponding precursors or 
it can create the volatile thiols from other 
compounds. Other yeast strains can also be 
good converters in that it can efficiently 
convert 3MH to 3MHA. A mixture of these 
yeasts can be inoculated to maximise both 
production and conversion. 

Of course, S.cerevisiae is not the only strain 
capable of releasing/producing the volatile 
thiols from the precursors and other yeast 
strains, such as Pichia kluyveri , have also 
been proven to be effective in increasing 
volatile thiol production21. 

Higher fermentation temperatures 
(irrespective of yeast strain used) also 
resulted in increased volatile thiol 
concentration when compared to lower 
temperatures, however in some cases the 
extended higher temperature during 
fermentation led to a decrease towards the 
end22. It is therefore advised to commence 
fermentation at 17 or 18°C for about 30 g of 
sugar fermented and then depending on the 
yeast used, whether it is cold tolerant or not, 
gradually lower the fermentation 
temperature to about 15 to 16°C in order to 
preserve the released volatiles. 

Techniques cont.
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Storage temperature 
It is absolutely vital to keep the wine at a low 
temperature23. Higher temperatures will not 
only accelerate the oxidation reaction, but it 
will also encourage hydrolyses of 3MHA to 
form 3MH (in some cases even leading to an 
increase of 3MH concentration!). This way 
you will lose some of the aroma potency due 
to the higher perception threshold reported 
for 3MH, as well as a change in aroma 
quality. 3MHA is by far the volatile thiol most 
affected during storage of wine, while much 
smaller losses were seen for 3MH. Some 
studies have shown the effect of 
temperature to be even more important than 
oxygen exposure during storage of a wine.  It 
would thus be advised to keep wine at a 
temperature as low as possible not only until 
bottling but also up to the point of 
consumption. Differences in storage 
temperature of only 3˚C (15 ˚C vs 18 ˚C) could 
already have a massive impact on thiol 
preservation. Of course the cost of 
refrigeration should also be considered and a 
workable compromise of 10-12˚C has been 
identified2. Temperature logging during 
exports should also be considered to ensure 
preservation of all aroma compounds and 
especially the thiols. It might be worth the 
cost and effort to ensure the transport 
temperature and condition is of certain 
standard to guarantee better preservation. 
Unfortunately, these parameters are more 
often than not controlled by the shipping 
company. 

The Top 10 Sauvignon Blanc competition, 
presented by the Sauvignon Blanc Interest 
Group of South Africa and sponsored by First 
National Bank, is the country’s foremost 
platform for producers of this cultivar to 
showcase and benchmark their wines. The 
ten selected wines of the 2015 competition 
were subjected to various chemical analyses 
including volatile thiol and methoxypyrazine 
determination, while the sensory profile of 
each wine was determined using projective 
mapping. Results from the top 10 winners of 
2015 showed great diversity in wine styles: 
from fresh and fruity to green and even 
wooded wines and volatile thiol 
concentration in these wines ranged from 
<10 ng/L to 547 ng/L for 3MHA; while 3MH 
concentrations ranged from 328 ng/L to 1638 
ng/L. These values are much lower than the 
maximum values determined by Vinlab for 
2015 which ranged from <10 ng/L to 2440 
ng/L for 3MHA and 29 ng/L to 4140 ng/L for 
3MH. The diversity of wine styles chosen as 
competition winners, shows the great 
complexity of quality Sauvignon blanc wines 
produced in South Africa. The contribution of 
other aroma compounds in these wines 
should also not be underestimated as 
compounds such as esters and 
monoterpenes can also significantly 
influence the aromatic composition of the 
wine delivering great complexity and 
desirable profiles. Other than that, the 
sensory results of the selected wines did not 
always correspond to the chemical profile 
highlighting the importance of other aroma 
compounds impacting the wines as well as 
interactions occurring between volatile 
compounds. 

Analysis of the 2016 Top 10 Sauvignon blanc 
wines showed very interesting results for 
4MMP. The values ranged from 0 to 122 
ng/L, which are huge amounts of this thiol 
especially considering in general that this 
thiol is mostly absent in wines from other 
countries. Even to such an extent that some 
researchers have stopped analyzing for it. 
From the selection of top 10 wines, the wines 
containing copious amounts of 4MMP had a 
distinct blackcurrant character and it added a 
different dimension to the wines’ aromatic  

characteristics.  It would seem as if the 
presence of 4MMP in South African wines 
could give the needed edge to distinguish 
our wines in the international market. 

The above mentioned techniques can be 
used to try tailor-make a wine to fit the 
aroma profile desired, however, as always it 
is not an easy task. Not only is there no 
guarantee for success, there is the added 
hurdle of wine complexity where sensory 
interactions can play a bigger role than 
anticipated. Sauvignon blanc needs to be 
considered holistically by the way the 
compounds work together to create wine 
aroma. The presence of other molecules in 
the wine, whether it be aromatic or non-
aromatic, can influence the perception of the 
volatile thiols. This is a complex relationship 
within the wine medium and there is no real 
way to control these type of interactions as 
the effects of many have not been 
investigated. Some relationships have been 
studied. The interaction of 3MH with 
oxidation related compounds (especially 
methional, reminiscent of cooked potato) 
showed a strong suppressive effect with 
methional reducing the intensity of the fruity 
aroma significantly1. Conversely, 
acetaldehyde actually enhanced the 
perception of fruitiness brought by 3MH as 
long as concentrations were moderate24. As 
soon as elevated concentrations of 
acetaldehyde were present the interaction 
changed from being enhancing to 
suppressing. A mutual suppressive effect was 
also seen between IBMP and 3MH at specific 
concentrations3. The contribution of the 
volatile thiols to the green aroma in wine has 
also been observed in various studies. In a 
pressing study, the decrease in volatile thiol 
concentration in higher press fractions also 
led to a decrease in the “fresh green 
capsicum” aroma even though there was no 
change in the IBMP concentration25. 

Another mistake would be to assume that all 
Sauvignon blanc grapes behave the same. 
For instance, harvesting studies using 
different sites showed some agreement in 
results, however occasionally the treatment 
did not lead to enhanced thiols17. This should 
be kept in consideration and conducting 
small scale studies before opting for larger 
volumes could save time and money. 

Techniques cont. Interaction with other wine 

components
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It is also important to remember that great 
wine starts in the vineyard. If the potential is 
not there to start with, the chances of 
gaining volatile thiols to levels of significance 
are slim. Therefore, it is wise to keep track of 
high thiol producing blocks between vintages 
and primarily use those grapes for 
production of high thiol wines.  

Some of the information is hard to 
comprehend as it will go against what has 
been considered for years to be good 
winemaking practice (especially for 
Sauvignon blanc). South African Sauvignon 
blanc is considered to be the half-way house 
between New Zealand and Loire and 
innovative winemakers should push the 
envelope in order to stand out. 
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