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INTRODUCTION

CELL WALL POLYSACCHARIDES

PRAG: polysaccharides rich in arabinose and galactose
RG-Il : rhamnogalacturonans type Il

HG: homogalacturonans

GP: glucosyl polysaccharides (cellulose y hemicellulose)
MP: mannoproteins or mannans

GL: glucans

\_

WINE QUALITY
MODULATION

Increase the volatility

of wine aroma
compounds by
interactions with
polysaccharides? 2.

OBJECTIVES A

* In this study polysaccharide extracts obtained from grape by-products were used as fining agents at bottling in
three wines from Vitis vinifera L. cv. Tempranillo (TOB and UR) and Graciano (GRA). Their effect on the volatile
composition and profile was analyzed. Polysaccharides extracts were obtained from white pomace by-products
(WP), red pomace by-products (RP), white must (WM), red must (RM), red wine (RW), and lees recovered after
the winemaking (RL). Two more extracts with higher purification degrees were used: wine purified
polysaccharides (WPP) and distilled washing residues (DWRP). The results were compared with a control (C) wine
sample and with mannoproteins commercially available (CM).

MATERIAL AND METHODS A

 The extracts were added in the wines as fining agents just before bottling. The doses used for the extracted
fractions were defined by sensory analysis made by a group of 12 expert tasters. The doses selected were
0.05glL?.

* The analysis of volatile compounds was performed using a GC-MS after liquid-liquid extraction3.

A one-way analysis of variance (ANOVA) was performed to determine statistically significant differences
among the wines treated with the different polysaccharide extracts.

 Discriminant analyses were performed to differentiate the red wines by the fining extract used.
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Table 2: Volatile compounds of each
RESULTS AND DISCUSSION \ Table 1: Total volatile concentration (mg/L)? of Graciano (GRA) and Tempranillo (TOB and UR) wines treated with polysaccharides family quantitated in every
extracts as fining agents. analyzed wine.
Table 1 shows the volatile concentration of Graciano (GRA) and Tempranillo (TOB and i | b TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 1-propanol
i i i i ine | Extract
UhR). wines ar.1d T?ble.l.z shc_)r\;]vs all the voIat(;Ie cc;mioundzls q.rantltated anc.zl groufped in ALCOHOLS | C6 ALCOHOLS | ESTHERS ACETATES © ACIDS TERPENES © PHENOLS © Isobutanol
their respective families. The extracts reduced the volatile concentration of most | e 1619 (17.1)ab  2.2(0.5)ab  9.6(1.8)ab  647.1(227.0)ab  1.0(0.5)ab  30.8(1.5)b  208.8 (1.4)c VB 2-methyl-1-butanol
families in TOB and UR wines, except for WM in UR wines which concentration was ALCOHOLS
higher than C wine. On the other hand, volatile composition in GRA wines did not show GRA 169.1 (13.9)ab 2.6(0.5)ab 10.12 (1.6)ab 810.6 (190.0)ab 1.4 (0.4)ab 31.8(1.5)bc 235.9 (1.5)f 3-methyl-1-butanol
significant differences among the extracts and C, except for RM which concentration | |y 145.4(24.1)a  1.7(0.5)a 7.6 (2.1)a 477.9 (166.5)a  0.9(0.3)a  32.7(0.4)bc  228.7(6.9)e Phenylethanol
was the highest in most of the volatile families in this wine. Wines treated with RL and | [:¥) 183.1(18.7)ab 2.8(0.7)ab  11.1(3.4)ab 801.0 (183.8)a 1.4(0.3)a  33.7(0.1)d  217.5(0.4)d Hexanol
: : : : TOTAL 3.
CM presented some of the highest concentrations after C. The wines treated with WPP | PS%% 257.9 (42.3)c 4.6 (1.6)c 17.9 (4.7)c 1464.4 (553.9)c 26(0.9)c  32.5(0.7)bc  190.4 (5.4)b e (2)-3-Hexenol

and DWRP were those which presented the lowest concentrations on most of the
volatile compounds detected in all wines. In the case of total terpenes and total
phenols, the extracts showed different results. RP, WP and WM presented the highest
concentration of phenols and terpenes in GRA and RW presented some of the highest | [€ifa
concentration of these compounds in TOB and UR. GRA

GRA
GRA

182.9 (8.1)ab
165.6 (20.7)ab
149.1 (6.9)a
198.1 (24.8)b
169.8 (9.9)ab

GRA

)

(E)-3-Hexenol
Benzyl-alcohol
Ethly-butyrate

2.9(0.2)ab  11.4(0.7)ab 848.6 (49.2)ab  1.57(0.2)ab 33.0(1.4)cd 170.1(3.2)a ALCOHOLS
2.4 (0.4)ab 9.9 (1.5)ab 712.3 (114.8)a 1.3(0.3)a  27.2(1.4)a  165.2(1.8)a

2.1 (0.3)ab 8.2 (0.6)a 672.7 (135.4)a 1.1 (0.3)a 28.3(1.1)a 210.6 (3.2)c Ethyl-hexanoate

32(0.7)b  13.6(2.5b  1052.9(128.4)ab 1.8(0.3)ab  31.5(0.2)bc  215.6(2.8)cd TOTAL Ethyl-octanoate
Ethyl-d t

2.5(0.4)ab  10.5(1.4)ab  789.3(102.3)ab 1.36(0.2)ab 31.3(1.2)bc  236.9 (2.8)f ETHYL yl-aecanoate

Discriminant analyses (Figure 1) showed that the use of the polysaccharide extracts
modified the volatile composition of the wines. According to discrimination analyses,
WM, RM and CM wines were characterized by high contents of alcohols, C6 alcohols, | %
some esters as ethyl isovalerate, acetates and acids. On the other hand, RW, RP, and | }fs]:!
RL wines were characterized by high contents of ethyl esters as ethyl lactate, ethyl | F#¥S
hexanoate and ethyl octanoate and volatile phenols, specially 4-vinylguaiacol and 4-
ethylguaiacol. Figure 1 shows three differentiated groups: CM and RL; RW, WPP and
DWRP; and WP, RP and WM. The volatile profile of RM wines were the most similar to TO0B

TOB

322.8 (30.0)e
291.2 (8.5)de
238.5(32.2)ab
253.9 (9.7)abc
TOB
269.5 (1.9)bcd

268.2 (23.4)bcd 4.3(0.81)ab  33.3(6.6)ab 870.0 (136.2)ab 3.7 (0.6)a 26.8 (0.3)b 86.9 (2.8)b TOTAL

ESTERS .
63(1.1)c  447(9.6)d  1619.9(230.1)d  6.1(1.3)c  29.3(0.1)bc  72.1(0.9)a Ethyl-2-methylbutyrate

4.8 (0.5)ab 37.3(2.7)bc 1143.4 (80.6)bc 4.6 (0.3)bc  30.8(0.1)cd 75.9 (1.0)ab
4.2 (1.4)ab 31.8(9.8)ab 868.3 (230.7)ab 3.6 (1.2)ab 33.2(0.3)d 77.8 (0.3)ab
2.6 (0.1)a 25.9 (0.8)a 760.9 (130.6)a 3.3(0.6)a 27.3(0.7)b 86.5(3.9)b

Ethyl-isovalerate
Ethyl-lactate

Propyl-acetate

Isobutyl-acetate

Isoamyl-acetate
ACETATES

4.8(0.4)ab  37.1(5.6)bc  1101.2(336.2)bc 4.2 (1.0)ab 31.4(5.3)ed 100.5 (13.3)cd Hexyl-acetate

C wines. [o]:! 228.1(3.8)a  3.2(0.1)a 26.7 (1.8)a 772.2 (41.2)a 3.2(0.2)a 28.2(1.4)bc  89.3(2.6)bc Phenylethyl-acetate
TOB 278.2 (8.3)cd 4.2 (0.1)ab 35.0(5.2)ab 964.7 (115.4)ab 4.1 (0.5)ab 27.2(0.2)b 85.1(3.5)ab
Discriminant analvsis (60.4% Methylbutanoic-acids
Iscriminant analysis (60.4%) TOB [CM 302.5(22.5)de 5.2(0.9)bc  42.3(5.9)cd 1224.6 (233.1)c  4.9(0.9)bc  32.6(5.1)ed 103.6 (16.6)d
TOTAL . .
FACTOR Hexanoic-acid
Oc TOB |RL 284.7 (17.4)cd 5.0 (0.9)bc  40.3(9.7)ed  1026.6 (138.4)bc 4.2 (0.6)ab  22.2(1.7)a  83.7(3.8)ab ACIDS Octanoic-acid
WP
67 D-nﬁnﬁm UR |[C 411.5(69.1)ed 4.3 (1.1)cd 24.2 (5.5)de  1823.9(395.8)de 3.9(1.2)de 20.3 (0.9)a 40.3 (1.1)a Decanoic-acid
_ R UR m 240.2 (40.3)ab  2.2(0.5)a  12.1(2.6)ab  910.0(211.7)a  1.91(0.5)a 22.5(0.1)bc  46.0(0.5)cd el LIl
2 SEP TERPENES Terpineol
g - one TN 2515 (35.1)ab  2.0(05)a  105(24)ab  7866(10L1)a  19(05)a  225(L0)bc  44.8(1.2)c p——
"'”E‘ ﬁglv;ntmidg UR m 464.4 (101.7)d 5.3(1.3)d 27.0 (6.6)e 2352.3 (492.5)e 4.9 (1.2)e 23.8(0.7)cd 45.5 (0.1)cd Guaiacol
O
g UR m 318.9(52.6)b 2.8(0.7)ab  14.7(4.0)ed  1261.9(234.0)bc 2.9(0.7)bc  22.1(0.5)bc  44.5(0.5)c 4-vinylguaiacol
= d g
> UR m 266.3 (34.6)ab  2.5(0.3)a 12.8 (2.5)bc  1073.4(166.7)ab 2.2 (0.2)ab  25.3(0.8)e 48.2 (1.0)e TOTAL 4-ethylguaiacol
] q
£ UR m 2053 (21.4)a 1.7(0.2)a 9.0 (1.6)a 697.6 (55.9)a 1.4(0.1)a  22.9(2.0)c  42.9(0.8)b PHENOLS 4-vinylphenol
= 4-ethylphenol
g TN 15552722 13(03)a  69(14)a  5582(1497)a  12(04)a 24.4(08)de  45.0(0.3)c ETeTe:
o
UR 304.0(24.3)b  2.8(0.2)ab  15.9(0.4)bc  1187.5(150.1)bc 2.6 (0.3)bc  22.6 (0.8)c  46.5(1.0)d cis-lsoeugenol
O .
-6 UR RL 329.7 (5.5)bc  3.74 (0.4)bc 18.6 (1.6)cd 1622.2 (285.7)cd 3.4 (0.5)cd 20.7 (0.9)ab 43.1 (0.4)b Dimethoxyphenol
C.
2 All parameters are given with their standard deviation (n=3). Different letters in the same column indicate statistically significant differences (p <
| | | ] 0.05). A one-way analysis of variance (ANOVA) with the Duncan post-hoc test was used.
® _ 3 _ - _ 3 ° b Extracts obtained from the different matrix. WP: White Pomace; RP: Red Pomace; WM: White Must; RM: Red Must; RW: Red Wine; WPP: Wine
Discriminant function 1 (37.8%) Purified Polysaccharides; DWRP: Distilled Washing Residues; RL: Red Lees; CM: Commercial Mannoproteins.
K Figure 1: Discriminant analysis of the Tempranillo and Graciano volatile profiles / “Total acetates, total terpenes and total phenols concentration expressed in pg/L.
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Polysaccharide extracts obtained from grape by-products as fining agent could
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polysaccharide purity and concentration to obtain the best fining results.
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