INTRODUCTION

Traditional Madeira wines are “baked” and aged. One of the aging volatiles is sotolon (4,5-dimethyl-3-hydroxy-2
(5H)-furanone), which imparts an aroma usually described as caramel, burnt sugar, “madeirised”, “rancio”, nutty
and curry-like, and which increases in concentration with age [1]. The sensory effect of sotolon on the
“perceived age” of Madeiras was evaluated by comparing unbaked wines with added sotolon to traditional
baked wines. Six traditional Madeiras made with Bual grapes (vintage 1961, 1968, 1980, 1993, 1996, and
1999), and 3 young, unbaked Bual wines with 0 ppb, 10 ppb and 19 ppb added sotolon, respectively, were
compared by sensory descriptive analysis.

GOAL:
Evaluate the sensory impact of sotolon on the "perceived age” of Madeira Wine
b
Madeira +Sotolon

Madeira

1st STEP: Establish the sensory profile of Madeiras

v

2nd STEP: Training Sessions

Descriptive Analysis Panel Training and Selection. Twelve University of California, Davis, graduate
students were selected from a group of 32 persons on the basis of their sensory performances [2].
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3rd STEP: Descriptive Analysis

Wine.

The wines used in this study were 6 traditional Madeiras made with Bual grapes that were 5, 8, 11, 24,
38 and 43 years-old (vintages 2004-1999, 1996, 1993, 1980, 1968, 1961) and 3 young, unbaked Bual
wines, from 2003, with 0 ppb, 10 ppb and 19 ppb added sotolon (Table.1). All wines were donated by
The Madeira Wine Company, Funchal, Madeira, Portugal.

Table 1. Detalls of Madsira Wines svaluatod

Gode Tyve Setolon saded Virtage
To61 baked = o6t
1968 baka o 1968
1980 baka = 1980
1993 baked 1993
1956 oaked H 1%
1999 baked 5 1999
oPPB unbaked opeb. 2003
1098 unbaked om0 2003
19PPE unbaked 19000 2003

Sotolon was donated by International Flavors & Fragrances, Inc.(150 Docks Corner Road, Dayton,
N.J. 08810 USA).
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6th STEP: Data Analysis
Data Analysis: All statistical analyzes were performed using SAS (SAS Institutes, Cary, NC). The results of
all the descriptive analysis sessions were analyzed by analysis of variance and multivariate analysis of
variance (proc glm, with judges as a random factor), to test if the 19 flavor attributes generated by the
trained panel, discriminated significantly among the wines. Calculations of the least significant difference
(LSD) [3] were applied for validation of the comparison of the different wines for each significant attribute.
Principal component analysis was applied to disclose the interrelationship among the wines.

A plot p from the data with each wine and color chips by correspondence
analysis (proc corresp) graphlcally showed the relationship among the colors of the different wines.
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RESULTS

*ANOVA:
Table 3. Means and LSD foral
Atributes
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1960 4% 2625 1039 164417167 0272 20028 S7em 3G 356 1%61 2175 16 2061 369 356 1761 29111 aaxe  Significantly
1968 4B 305 0SB 1SB26H6 026 2483 32 32T 330 2141 L 1567 244 3561 372 184 318 4ssss  different across 16
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199 GED 2619 106 12089 0%W 20056 AWM IGZE ASTE 1415 1209 1792 2578 3% 30N 18556 3K 49 yoinoq o)’
1999 466 29694 136 2425 235 04 1G9 35N Q89 AGGED 1525 7083 2085 245 335 3239 16586 30604 41278
OPPB 63472 20194 22111 0963415833 15111 21833 16722 15028 4361 1475 0975 13028 10333 28222 27111 10806 15633 2422  Only the vinyl*, sweet*
10PPB 58222 175 2508 135 135 422 22972 1963 1525 411 18194 10389 08472 14639 23139 23828 0%87 1444 2397  and  bitter” attributes
19PPB GO 1517 2569 1016714883 461 234 1S4 14972 42109 176 1422 07389 008 2711t 237 0% 121 2y - did not discriminate
LSD 070 07587 0551 0841206507 0370 0% 07164 05790 08688 06076 06480 06027 05268 D653 0796 - O tly among the
wines using for error
indicate non significance at p > 0.05 the wine*judge
. *indicate signficance at p < 0.05,p < 0,01, <0.001, respectivly. interactions.
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CONCLUSION

The ANOVA results showed that the wines were significantly different across 16 of the 19 flavor attributes generated by the trained panel.

PCA, results (Fig 1) showed that the baked and the unbaked wines were located on opposite ends of PC1. The unbaked wines were higher in musty, mushroom
and dried fruit flavor-by-mouth, while the baked wines had more complexity in flavor and were higher in multiple attributes.
The older vintages from were characterized by higher intensities of cherry, nutty, coffee, i and cocoa fl:
higher in vanilla, caramel, oak, brown sugar rum, baked and citrus flavors-by-mouth.

ith. The younger vintages were

Correspondence analysis was used to analyze the color data for all the wines. Using only the traditional Madeira wines results showed that the first 2 axes
accounted for 89% of the variance. In Fig 2, the results show a progression of increasing brownness with increasing age up to about 23 years of aging.

Although the two unbaked wines with added sotolon seemed to be more complex in flavor than the one without, this compound alone did not make them similar
to the traditional Madeiras.

The baking process is important to the flavors of traditional Madeiras. A future modification of this study would be to add the sotolon after baking but before aging
and to use a trained panel of connoisseurs of aged dessert wines, because the majority of persons in the panel were not familiar with the characteristics of old
vintages.
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