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Background

Materials & Methods

Volatile sulphur compounds = impact odorants with low odour thresholds

- Positive and negative aroma contributions

- 3MH and 3MHA (thiols): positive tropical aromas to white wines

- Ethanethiol (reductive S compound)

- AIM: investigate the sensory interaction between varietal thiols and fermentative RSCs in wine for the first time.

 Sensory trajectory the samples follow over time in the sensory space. 

Component 1: guava and grapefruit on the right side. 

Upper right quadrant associated reductive aromas attributes

Lower right quadrant strongly associated with tomato leaf. 

Samples with both high 3MH and EtSH (i.e. samples B and D) follow a trajectory that indicates 

the intensity of H2S and cooked veg is higher. 

Three of the samples with high ethanethiol (B-D-F) follow a similar path in quarter 1 and are 

associated with the reductive aromas. The samples also contain high 3MH or have a low 3MHA 

concentration. 

Sample with high ethanethiol, high 3MHA and low 3MH (H) follows a different trajectory more 

along dimension one

Samples: model wine spiked with 3MH, 3MHA and EtSH. Varietal thiols (3MH and 3MHA)

concentrations low (L) and high (H) for commercial South African Sauvignon Blanc wines. EtSH spiked

just below the odor threshold of 1.1µg/L and above it. (Table 1)

Method: temporal-rate-all-apply (TRATA) method with software specifically designed for this particular

style of data collection.

- list of attributes, judges free to rate and re-rate any attribute during 120 second evaluation

Data capturing: intensity of the attribute and time point at which the intensity was rated

- Compusense at-hand software obtains the timestamp and is reported at 10ms intervals.

Data analysis: Linear Mixed Model Fit by Restricted Maximum Likelihood (REML) estimation.

Evaluation in four quarters (Q1 to Q4)

Data visualization: Product trajectories were created using the method suggested by Castura et al.

(2016), showing sample moving across sensory space during evaluation time

Results and Discussion

Sample 3MH(ng/L) 3MHA (ng/L) EtSH (µg/L)

A 500 (L) 100 (L) 1 (L)

B 500 (L) 100 (L) 2.5 (H)

C 500 (L) 400 (H) 1 (L)

D 500 (L) 400 (H) 2.5 (H)

E 2500 (H) 100 (L) 1 (L)

F 2500 (H) 100 (L) 2.5 (H)

G 2500 (H) 400 (H) 1 (L)

H 2500 (H) 400 (H) 2.5 (H)

Table 1 Concentrations for the full factorial design. Each compound 
was spiked at two levels, a low and high level, as can be found in 
wines, in model wine.

Guava

Q1 and Q2: Intensity positively influenced by all three compounds separately 

Q3:  3MHA no longer influences the guava intensity in the samples significantly

EtSH plays a significant role throughout the evaluation except Q3

Interaction 3MH x EtSH Q1 and Q2 EtSH has a suppressive effect on the positive 

intensity of guava caused by 3MH

3MH: largest contributor to the attribute

Tomato Leaf

Q1 and Q2: all three compounds on their own contribute positively and similarly 

(magnitude) 

Q3 and Q4: EtSH driving factor

Suppressive effect of EtSH on both 3MH and 3MHA when data evaluated per quarter

Passion fruit

Q1and Q2: 3MH and 3MHA drive the attribute, larger effect comes from 3MHA 

Q1: Interaction 3MH x 3MHA slight suppressive effect

Grapefruit

Q1 and Q2: Similar to passion fruit, driven by 3MH and 3MHA

3MHA remains a driver until the end of the evaluation

Q2: interaction 3MHA x EtSH with ‘grapefruit’ attribute is suppressed. 

Cooked Veg and H2S

EtSH drives these attributes 

Q1: 3MH has a small positive effect on the intensity of ‘cooked veg’ and H2S

No significant two-way interactions found 3MH x EtSH and 3MHA x EtSH

Conclusion
• The negative aromas (cooked veg and H2S) associated with EtSH show no significant interaction with the varietal

thiols although 3MH can contribute to the intensity of these aromas.

• The aromas that are generally associated with the varietal thiols 3MH and 3MHA can be suppressed by EtSH in

certain situations and a three way interaction between these compounds can be seen for the ‘guava’ attribute

• Time plays an important role in the evaluation of these samples and the intensity of attributes changes over time

leading to interactions that only occur after 60 seconds (halfway) through the evaluation or near the end (120

seconds).

Compound Structure Aroma Threshold Range in wines
Max reported

OAV in wine

3-mercaptohexanol (3MH)
Grapefruit, 

passion fruit
60 ng/L 26-18,000 ng/L 310

3-mercaptohexyl acetate (3MHA)
Passion fruit, box 

tree
4 ng/L 0-2,500 ng/L 625

Ethanethiol (EtSH)
Passion fruit, box 

treee
1 µg/l 0-18.7 µg/L 18.7


