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Abstract Material and methods

Wine aroma is generated by several classes of compounds
such as alcohols, esters, organic/volatile acids, aldehydes,
ketones, lactones, sulphur, nitrogen compounds, and terpenes.
Their combination and concentration differentiate aromatically
one wine from another. All these parameters contribute to the
complexity of wine aroma and can be analysed by gas
chromatography coupled to mass spectrometry (GC-MS).
Therefore, the aim of this work was to analyse by GC-MS the
volatile compounds extracted by solid phase microextraction of
the headspace from two (Gouveio and Malvasia Fina)
Portuguese monovarietal white wines produced In stainless
steel vessels and in oak vessel, and to relate the detected
compounds with the perceived flavour profiles percept by the
panellists. The sensory attributes, referred to appearance,
smell, taste and mouth feel perceptions, were quantified using
a five-point intensity scale. The sensory selected descriptors g - TR
were associated to the volatile compounds, in order to better parameters
understand the compounds responsible for the sensorial

characteristics of these wines. The sensory profile allowed .

Results

Projection of the cases on the factor-plane ( 1 x 2) Projection of the cases on the factor-plane ( 1x 2)
Cases with sum of cosine square >= 0,00 Cases with sum of cosine square >= 0,00

1 5 . : 6
Volatile compounds G. Ma ant(clar) #10194. RT: 69,01 AV: 1/ NL:1,06E3 Figure 1 -Volatile compounds and S
T: + ¢ Fullms [ 33,00-300,00 . i et T ‘< P S
Esters : 45&,8 | chromatogram obtained by ; Malyasialss (clar) -, A A
Ethyl acetate 100: 87,08 SPM E_G C_MS anaIyS|S Of ‘_\Malvasia ow (cIar3— month) ! .," Gouveio OW&cIar 3 month) .
Eth I b t t T . . . i ‘o *Malvasia SS (clar.3,n{onth) 3l / Gouvelo OW \
yl butyrate o Malvasia Fina and Gouveio | T St ‘- ourki oss !
Isoamyl acetate _ : : : A = 2} Gouvio SS (cgsliveio Ss ,
Ethyl hexanoate ] monovarletal Whlte WINES /(';" I;w;'\ o 11 "~._ Gouveio SS (clar 3month) P
- . - i Lermt =g i ouVei ! m e .- _.—‘—-'—’__4_ .....
Hexyl acetate 80j » fermented N Sta|n Steel (SS) and i ’ Malvasia OW (clar)™. S . g 7 5 of - - , o)
_ [ ’ ° v R A .g [ ,Vialvasia SS(clar 3 mont
Ethyl octanoate ] - oak wood (OW) barrel. : TR A SO I | a; y -
Ethyl decanoate 70 : ! S e T sl ! Malvasia OW (clar 3¢hénth) -
. . [}
. ] o Treee- . Gouveio SS&:}Iar 3 month) N ol ! . ] .
Ethyl ester 9- decenoic . - : R W QEdBRATS) iz O 1 ' ;
2-phenylethyl acetate 60 ; R RS -7 3} ai8ia QW (clar) ',-’ \ MiebgsisStclar) ! |
Ethyl dodecanoate ] . ’ | ! ' ' ’
3-methylbutyl decanoate 50 | | | | | | | . | | T | e T
Ethyl palmitate i 10 8 6 -4 2 0 2 4 6 0 8 -6 -4 -2 0 2 4 6 8
Alcohols 405 73.07 Factor 1: 38,01% e Active Factor 1; 36,01% ® Active
Ethanol ] ; A C
;'hﬁxanfl : I 20 89,14 i Projection of the variables on the factor-plane ( 1 x 2) Projection of the variables on the factor-plane ( 1 x 2)
° -p eny et ano i 3 10 | | Is qaedIacels; l
isobuthanol ] 59,14 N 207,17 1.0y e G
ISoamyI alcohol 207 10311 117.17 — Isobuthanol
a — gk
Acids and aldehydes ] S 1710 209,19 | Ethyl butyrate Aot
Octanoic acid 10 6l13 19119 r o5 Isoamyl alcohol 0,5 2-Phemededarstede
Decanoic acid ] ! ’ 22510 25103 98118 = Ethyl acetate © /. N\
0 O A N TR N T 2 i B N
Il | Tk .|.| | ||| || |I||| ill ||||||I||||I|| il I|||.|||||I|.||||. |. ||||| |II||||I|.| ||. ||I |.|I.I|.|| |||.| ||I.|||||I. L | | I Al B - ™ thyl decanoate (oo} H &g a;h GBama © | o
Hexad I 0
exadecana T rrfprrrprrr o prrrprrrpr T Tt T y 9 — °\EﬂTemai\ - O Body Sweetness
(Palmitaldehyde) 40 60 80 100 120 140 160 180 200 220 240 260 280 300 w5 § ofgn! paimita S ofh! ester - deTRTRE =yl —=__
miz g  2ph 5 T ' | \\ m
i 8 Decatoic L% 3- ethylbutl A€ berddteaphuthamsilty arpma

- L

| 1 Necanpleaad e

ae1-he anol 7 = ;-ph%e. i

I 2-Pheny etryl acetate acetate | ' Oc ) acid /
Ethyl ester 9“decenoic 3Y p|ttaﬂaieano

3-methylbutyH

Isodmyl alcohol
0,5+ °

pte

Ethyl decanpate

1,0 f 1.0}

-1,0 -0,5 0,0 0,5 1,0 -1,0 -0,5 0,0 0,5 1,0
Colour Colour iolﬂour Factor 1 : 38,01%
35

Persistency " | Clarity Persistency zz Clarity Persistency B
D
Fruity aroma Figure 3- Projections of PCA data analysis of the wines samples when only GC-MS data was used (A-B), GC-Ms data

Fruity aroma Balance 2l
, IS integrated with sensory data (C-D).
Floral aroma Body ¢

Herbaceous aroma Astringency

o Active Factor 1 : 36,01% S

Balance

Balance Fruity aroma

Body Floral aroma

Floral aroma

From Figure 1 we observed that esters represented the largest group in terms of number of aroma compounds identified, in
Tetpsmas e all twelve wines, followed by alcohols and fatty acids. Isoamyl acetate (banana aroma) and Hexyl acetate (pleasant fruit
aroma or pear aroma) are in higher concentrations in Malvasia and Gouveio wines fermented in stainless steel vats.
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Sweetness Chemical aroma e Sl vt Sweetness Chemical aroma The analysis of the Figure 2 shows that the Malvasia and Gouveio grape-wines fermented in stainless steel are distinguished
A B C by the descriptors “clarity”, “fruity aroma“ and “floral aroma”, however, these descriptors remain in Malvasia wines,
Independently of clarification and time, while in Gouveio wines they decrease slightly after clarification, but, also increase

Figure 2 — Sensory profile of the wines from Malvasia Fina and Gouveio monovarietal white wines fermented in stainless steel (SS) three months after clarification. The wines fermented in wood, independently of the variety, at the end of three months are
steel) and oak wood (OW) before (A), after clarification (B) and three months after clarification (C) more astringent and more pronounced in terms of “body” character and “spicy aroma’.

- To better understanding the effect of variables analyzed in the white wines from the two varieties (Malvasia and Gouveio), we
ConCI US | Ons performed two PCA analysis. On the first one we included only the aromatic compounds determined by SPME-GC-MS. The
results obtained show as that 63.4% of the total variability can be explained by the two firsts PCA components (Figure 3 — A
and B). Is interesting to observe that distribution of aromatic compounds by these two factorial axes perfectly discriminates

1. In terms of aromatic and sensory characteristics we found that fruity aromas like banana (Isoamyl acetate) and pear the wines intq four distinct groups were the discriminating factors seems to be the grape variety (Malvasia and Gouveio) and
(Hexyl acetate) are in higher concentrations in Malvasia and Gouveio wines fermented in stainless steel vats. These e fermentation vat (oak or stainless steel).
pleasant fruity aromas don’t change after the clarification of wine and appear to persist with time. Moreover, the

temperature during the vinification process might have contributed to the formation of these acetate esters (Molina et
al. 2007).

The second PCA analysis (Figure 3 — C and D) was performed integrating the aromatic and sensory data. The projections
obtained show as that independently of the fermentation vessel and the absence or presence of clarification, Gouvelio variety
forms one major group of wines. These wines are more influenced by the second factorial axe (PC2 — 21.87%). The other two
groups include the wines of Malvasia variety were the fermentation vat seems to be the cause of the distinctiveness. These
wines are more influenced by the first factorial axe (PC1l- 36.01%) and the parameters therein. The two factorial axes
Integrated 57.88% of the total variability, a value closer to those found in related works (Cristovam et al., 2000).

2. The panellists found that the “herbaceous” character of the wines was accentuated by the presence of wood in both
grape varieties, before clarification. This descriptor can be related with the alcohol 1-haxanol and, also, with the
aromatic aldehyde hexadecanal, with an oily scent (Kohara et al., 2006), that it was only present in oak wood
fermented wines before clarification. But, after clarification, only appears in Gouveio fermented in stainless steel.

3. In PCA analysis, when only aromatic compounds were Iincluded, the wines were perfectly discriminates into four Refe rences ACkn OWIGdgmentS

distinct groups were the discriminating factors was the grape variety (Malvasia Fina and Gouveio) and the
fermentation vat (oak or stainless steel). But, when we included the aromatic the projections obtained showed as that
iIndependently of the fermentation vessel and the absence or presence of clarification, Gouveio wines formed one Cristovam, E., Paterson, A., et al. (2000). Differentiation of port wines by This work was funded by the Institute for Biotechnology and

major group, while Malvasia wines were divided into two groups, according to the fermentation vat. Gl PEIES e Segigiﬁﬁ’olpgﬁ': CeNIEIE UEE ESes EY EemiEEns!
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4. In summary, Malvasia Fina wines are more influenced by the fermentation vat (oak wood or stainless steel) in terms or Molina A.M., Swiegers J.H., Varela C., Pretorius 1.S., Agosin E. (2007). Influence

_ _ _ _ _ _ : f wine f tation t t th thesis of t-derived volatil UTAD). The authors thank to Adega Cooperativa de Murca for the
aromatic and sensory attributes than the wines from the Gouveio variety. This knowledge may help the winemakers to 2 72 = 0r e M orobiol, Biotechnol. 77, 676687,
make a more conscientious option when deciding the type of fermentation vat adequate, also, to the consumer’s availability of wines and fermentation vats.
preference. Kohara, K., Kadamoto, R., Kozuka, H., Skamoto, K. & Hayata, Y. (2006).

Deodorizing Effect of Coriander on the Offensive Odor of the Porcine Large
Intestine. Food Science and Technology Research, 12 (1), 38-42.




