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Table 1   
Threshold concentrations and corresponding descriptors for selected 
volatile compounds quantified in this study. 

 

Compound Threshold 
(mg/L)a Descriptors a 

   

Acetic acid 175  Unpleasant, spoiled, vinegar  

Benzyl alcohol 900   Woody  

n-Butanol 150  Solvent-like 

Decanoic acid 6.0  Soapy  

Diethylsuccinate 65 b  Mild ester  

Ethylacetate 12.27  Solvent Like  

Ethyldecanoate 0.51  Estery, fatty, brandy, oil, grape  

Ethyldodecanoate 3.5  Fatty 

Ethylhexanoate 0.08  Estery, wine like  

2-Ethylhexanol 1.0  Slightly fruity 

Ethyllactate 150  Fruity, Floral, enhances mouthfeel  

Ethyloctanoate 0.58  Estery, pineapple, fruity  

Isoamylacetate 0.18  Estery, banana  

2-Methylpropanol 75  Slightly Apple like  

3-Methylbutanol 7.0  Warm, herbaceous, nut like, penetrating, acrid at 
high levels  

Hexanoic acid 8.0  Acidic 

n-Hexanol 1.08  Green, grassy, fruity, medicinal  

cis-3-Hexenol 13  Grassy green odor 

Hexylacetate 0.67  Grassy, newly cut hay, crushed vegetable 
matter, sweet  

Isoamyloctanoate --- Fruity 

Octanoic acid 10  Fruity, Floral  

Phenethylacetate 1.80  Floral, violet 

2-Phenylethanol 7.5  Rose odor  
 
 
a values selected from the literature; see Meilgaard (1975), Simpson and Miller (1984a) and Etievant (1991) and 
references cited therein. 
 
b  M. Meilgaard, 2003, personal communication  
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Table 2 
Results of four vintages of chemical analysesa for control and capture and return (return) Chardonnay 
(Vitis vinifera L.) wines fermented in commercial wineries. 
 
 pH TA (mg/L) EtOH (% v/v) 

Vintage-Vineyard Control Return Sig b Control Return Sig b Control Return Sig b 

          

1998-West 3.57 3.60 NS 5.20 5.46 * 12.10 12.30 * 

1999- C96 3.72 3.70 NS 5.80 5.92 * 12.70 12.50 NS 

1999- Front 3.59 3.60 NS 5.89  6.07  * 12.50 12.70 * 

1999-North 3.72 3.75 NS 5.86  6.12  * 12.20 12.50 * 

2000-Front 3.60 3.60 NS 5.80  6.10 * 12.10 12.00 NS 

2000-West 3.50 3.50 NS 6.20  5.90 * 12.10 12.30 * 

2000 3.87 3.77 * 4.68  5.04 * 11.70 12.10 * 

2002 3.60 3.60 NS 6.40  6.00 * 13.10 13.30 * 
a Mean values (n=6), 
b Significance determined using analysis of variance; NS- not significantly different, * - Significant p < 0.05 
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Table 3 
Chemical analysisa for control, capture and return (return) and capture and remove (remove) 
Chardonnay (Vitis vinifera L.) wines fermented at two temperatures. 
 

 pH TA (mg/L) EtOH (% v/v) 

Treatment 15ºC 30ºC Sig b 15ºC 30ºC Sig b 15ºC 30ºC Sig b 

Control 3.53  3.53  NS 6.67  6.87  * 12.50  12.30  * 

Return 3.49  3.53  * 6.73  6.93  * 12.70  12.50  * 

Remove 3.49  3.50  NS 6.71  6.94  * 12.70  12.50  * 
a Mean values (n=6), 
b Significance determined using analysis of variance; NS- not significantly different, * - Significant p < 0.05 
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a Sensory thresholds in mg/L referenced in Table 1.  AU values greater than 1.0 indicate that the compound is present in 

concentrations above threshold.  AU value <1 indicates the compound is an aroma contributor. 
b significantly different p < 0.05 
c NQ- not quantified. Significance determined based on peak area ratio. 

Table 4   
Effects of treatment (capture and return) on average aroma units (AU) 
of volatile compounds found to be significantly differentb in 
Chardonnay (Vitis vinifera L.) wines fermented commercially from 1998 
to 2002. 

 

Vintage Compound AU  
Control 

AU  
Treatment 

1998 West Diethylsuccinate  NQc  NQc 
 Ethyldecanoate  0.6 1.2 
 Ethyldodecanoate NQc NQc 
 Ethylhexanoate  11.2 11.4 
 Ethyllactate NQc NQc 

 Hexylacetate  0.10 0.4 
 3-methylbutanol  34.1 26.4 

1999 C96 Diethylsuccinate  0.01 0.03 
 Ethylacetate  7.3 21.3 
 Hexylacetate  0.3 0.00 
 Isoamylacetate 15.0 4.0 
 Phenethylacetate  NQc NQc 

1999 North Decanoic acid  0.8 0.6 
 Diethylsuccinate  0.01 0.01 
 Ethylacetate  9.7 11.6 
 Ethyldecanoate  1.0 1.4 
 Ethyldodecanoate  0.2 0.1 

1999 Front Diethylsuccinate  0.00 0.01 
 Phenethylacetate  NQc NQc 

2000 Front Diethylsuccinate  0.02 0.01 
 n-Hexanol  1.9 2.6 
 Hexylacetate  0.2 0.01 
 Isoamylacetate 15.6 9.7 
 2-Methylpropanol  0.2 0.3 
 Phenethylacetate  0.08 0.03 
 2-Phenylethanol 1.6 1.2 

2000 West Diethylsuccinate  0.01 0.02 
2002 Acetic acid 1.8 0.8 

 Ethylhexanoate 11.1 9.2 
 Ethyloctanoate 1.8 1.4 
 Hexylacetate 0.7 0.6 
 3-Methylbutanol 24.2 21.0 
 Octanoic acid 0.8 0.7 
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Table 5 
Aroma units* (AU) of volatile compounds found to be 

significantly different a,b between control, capture and return 

(return) and capture and remove (remove) in Chardonnay 
(Vitis vinifera L.) wines in 2002. 
 
 AU 
Compound Control Return Remove 
Acetic acid 1.8 a 0.8 b 1.1 b 

Decanoic acid 0.4 a 0.4 a 0.3 b 

Diethylsuccinate 0.01a 0.01 a 0.02 b 

Ethylhexanoate 11.1 a 9.2 b 7.7 b 

Ethyloctanoate 1.8 a 1.4 b 1.3 b 

n-Hexanol 1.1 a 1.0 a 0.9 b 

Hexylacetate 0.7 a 0.6 b 0.6 b 

3-Methylbutanol 24.2 a 21.0 b 19.7 b 

Octanoic acid 0.8 a 0.6 b 0.6 b 

*  Sensory thresholds in mg/L referenced in Table 1.  AU values greater than 1.0 indicate that the compound is present in 
concentrations above threshold.  AU value <1 indicates the compound is an aroma contributor. 
a,b Denotes a significant difference between treatments p<0.05 
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Table 6 
Aroma units (AU) of volatile organic 
compounds identified in trap 
condensate collected from commercial 
fermentations of Chardonnay (Vitis 
vinifera L.) in 2002. 
 
Compound AU a 

Acetic acid 0.53 
Decanoic acid 0.88 
Diethylsuccinate 0.01 
Ethylacetate 5.23 
Ethyldecanoate 0.74 
Ethyldodecanoate 0.05 
Ethylhexanoate 7.63 
Ethyloctanoate 1.80 
Hexanoic acid 0.17 
n-Hexanol 1.31 
Isoamylacetate 31.69 
3-Methylbutanol 18.22 
Octanoic acid 0.89 
Phenethylacetate 0.14 
2-Phenylethanol 0.83 
a Aroma unit values greater than 1.0 indicate that the compound is present in concentrations above sensory threshold.  AU 
values < 1.0 indicates the compound may be an aroma contributor. 
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Table 7 
Aroma unitsa (AU) of compounds found to be significantly differentb in Chardonnay (Vitis vinifera L.) wines fermented in 
a small scale laboratory setting, at two different temperatures. 
 
 Control (AU) Return (AU) Remove (AU) 

Compound 15ºC 30ºC Sig 15ºC 30ºC Sig 15ºC 30ºC Sig 
Acetic acid 0.04 0.07 * 0.06 0.05 NS 0.06 0.08 * 
Decanoic acid 0.36 0.51 * 0.57 0.53 NS 0.39 0.39 NS 
Ethyldecanoate 0.81 1.50 * 0.57 0.96 * 0.87 0.84 NS 
Ethyldodecanoate 0.04 0.11 * 0.03 0.05 NS 0.03 0.09 * 
Ethylhexanoate 4.00 2.82 * 4.73 3.78 * 7.49 6.98 * 
Ethyloctanoate 1.29 1.04 * 0.98 0.92 NS 2.08 1.93 * 
n-Hexanol 0.77 0.55 * 0.84 0.66 NS 0.85 0.73 NS 
Isoamylacetate 37.72 26.01 * 39.05 40.20 NS 51.93 50.45 NS 
Octanoic acid 0.47 0.62 * 0.55 0.63 * 0.63 0.71 * 
Phenethylacetate 0.17 0.35 * 0.16 0.49 * 0.18 0.19 NS 

 

aAroma unit values greater than 1.0 indicate that the compound is present in concentrations above threshold.  AU values 
< 1.0 indicates the compound may be an aroma contributor. 
 

b * indicates significantly different p<0.05, ns- not significantly different 
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Table 8   
Triangle difference testing of control and capture and return Chardonnay (Vitis 
vinifera L.) wines fermented commercially over four vintages, evaluated by a 
consumer panel. 

 
Vintage Total N Correct N Needed Significance a 

1998 West 18 11 10 Yes 

1998 C96 13 9 8 Yes 

1999 C96 30 13 15 No 

1999 Front 30 11 15 No 

1999 North 18 13 10 Yes 

2000 WH 42 17 20 No 

2002  40 16 19 No 
 

a α= 0.05, β= 0.01 
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Table 9   
Triangle difference testing of control, capture and return (Return) and capture and remove (Remove) 
Chardonnay (Vitis vinifera L.) wines fermented on a small scale in a laboratory setting at two 
temperatures evaluated by a consumer panel. 

 
Treatment Comparison  Total N Correct N Needed Significance a 

15ºC  Control v Return 48 22 22 Yes 

 Control v Remove 42 13 20 No 

 Return v Remove 45 15 21 No 

30ºC Control v Return 48 15 22 No 

 Control v Remove 42 10 20 No 

 Return v Remove 45 13 21 No 

Control 15ºC v 30ºC 42 23 20 Yes 

Return 15ºC v 30ºC 42 21 20 Yes 

Remove 15ºC v 30ºC 45 25 21 Yes 
a α= 0.05, β= 0.01 
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Figure 1 
Fermentation rate of Chardonnay (Vitis vinifera L.) fermented at 15ºC and 30ºC for control, 
capture and return (return) and capture and remove (remove) wines fermented on a small scale 
in a laboratory setting. 
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Figure 2   Aroma profile of Chardonnay wine (Vitis vinifera L.) produced in 1998. 
Aroma profile of Chardonnay (Vitis vinifera L.) wines determined by a panel of experts (n=8) 

 * Means determined to be significantly different at α= 0.05 
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