GRAPE STEMS AS PRESERVATIVE
IN TEMPRANILLO WINE
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INTRODUCTION

SO, is the most widely used preservative in the wine industry.
However, there are several drawbacks related with the use of SO,
in wine, such as, its toxicity and the unpleasant odor in case of
excess [1]. These reasons justify the importance of searching
alternatives to reduce or eliminate this preservative from wine.
Polyphenol rich extracts from agri-food industry by-products have
been studied as a replacement for their high antioxidant activity,
and positive results reported [2]. The grapes stems are discarded
early on in the winemaking process, in spite of containing large
amounts of polyphenolic compounds with antioxidant activity. The
aim of this work was to determine whether the ground stem and
its extract had the potential to totally or partially replace SO, in
wine.

MATERIAL & METHODS

For this work, five Tempranillo red wines were made. The
treatments were: positive control (PC) with SO, (60 mg/L);
negative control (NC) without any preservatives; Tempranillo stem
extract (TE) (200 mg/L); combination of Tempranillo stem extract
(100 mg/L) and SO, (TM) (20 mg/L); and ground Tempranillo
stem (TS) (310 mg/L). The resulting wines were analyzed to
determine their antioxidant capacity by ABTS [3], Total
polyphenolic content by Folin-Ciocalteu [4] and colorimetric
measure of total anthocyanin content [5]. High performance liquid
chromatography (HPLC) was also conducted to quantify the
individual polyphenols. The results were statistically analyzed by
ANOVA. The sensory analysis was a triangular test [6].

RESULTS & DISCUSSION

Table 1 presents the results for ABTS, total anthocyanins and total
polyphenolic content. The evolution over time of these
spectrophotometric results was as expected, since most
polyphenolic compounds are extracted in the early stages of
fermentation [7]. In this table it is possible to observe that
negative control wine, after one year in the bottle, presented
significantly lower antioxidant activity (p<0.05) than the wine with
SO,. The remaining samples presented ABTS values similar to SO,
wine. Concerning the amount of total anthocyanins, the SO,
sample, after a year in the bottle, presented a superior
concentration than the rest of the samples. Less polyphenols were
extracted from the wine without preservatives than the rest of the
samples, which presented similar total polyphenolic concentration
among them.

Figure 1 shows the time concentration evolution of the
predominant phenolic compounds. The concentration of malvidin-
3-glucoside dropped after the end of malolactic fermentation,
probably due to complexation with tannins, precipitation and even
degradation [8]. After a year in the bottle the wine with SO,
presented a superior concentration of this compound, when
comparing with the other samples. The variation of the individual
polyphenols followed the behavior described in the literature [9].
By comparing the treatments, it is possible to see that positive
control wine tends to have higher concentrations of this
compounds than the other samples. It is even more perceptible in
earlier times, reinforcing SO, effect in extracting polyphenols [1].
Table 2 has the results for the triangular sensory analysis. This
analysis showed that positive control wine was only perceptibly
different from Tempranillo extract wine and the negative control at
99% confidence level. Tempranillo stem wine only differed from
the wine that combined SO, and extract. Negative control wine
differed from all treatments, except Tempranillo stem.

Table 1. ABTS, Total anthocyanin content and Total polyphenolic content .

Assay Sample PC NC TE ™ TS
Must 3.1 £ 0.2° 2.6 £0.32 2.7+0.22® 2,7+ 0.228> 2,5+ 0.2°

50%AF 14.6 £ 0.6°> 12.8 £ 0.6 14.5+ 0.7° 14.4 +£ 0.2 13.8 £ 1.1

ABTS (mM
Trolox AF 17.4 + 1.1 15.6 £+ 0.8° 17.6 £+ 0.9° 17.8 +0.8> 18.1 + 1.1°b
equivalent)  mF 16.2 £ 1.22 14.7 £1.12 15.0+£0.2° 15.3+0.72 15.3 £ 0.9°
A - S 16.8 £ 0.4° 13.5£2.12 15.6 £ 0.6 15.4 £ 0.8%° 15.2 + 0.9%°
Total Must 77 + 10° 39 + 6P 32 + 1ab 29 + 12 30 + 2ab
anthocyanins 50%AF 368 + 10° 337 +18° 371 % 3 361 + 5P 370 + 5P
(mg/L AF 366 + 35¢ 313 + 92 330 4 252 326 + 143 357 + 3be
malvidin-3-  MLF 272 £ 13> 244 £ 152 254 £ 10% 242 £ 42 259 + @@b
glucoside LB 102 £8°  107£14° 11140 1272 115 4
Must 27+02 22+028 22+0.12 22+0.12 2.1=+0.1
Total 50%AF 9.8+ 0.4> 8.9+0.55 10.2+0.3> 9.7+ 0.4> 9.8 + 0.4P
E’;’k’,ﬁ;‘f;‘;’:ﬁc AF 10.5+ 0.5 9.9+0,3@ 11.4+0.7°> 11.8+0.3° 11.9 + 0.3P
acid) MLF 109+0.3> 9.6+0.92 9.6+0.42 9.9+0.12 9.8=+0.7°
YB 10.4 £ 0.6> 8.0+ 1.020 9.5+0.3> 9.7+0.4> 9.5+ 0.6°

PC: Positive control; NC: Negative control; TE: Tempranillo extract; TM: Tempranillo extract with SO,; TS: Tempranillo
stem. 50%AF: mid alcoholic fermentation; AF: end alcoholic fermentation; MLF: end malolactic fermentation; YB: one
year in bottle. Results followed by the same letter, in the same line, are not statistically different at 95% significance.
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Figure 1. Concentration (mg/L) of major polyphenolic compounds.

PC: Positive control; NC: Negative control; TE: Tempranillo extract; TM: Tempranillo extract with SO,; TS: Tempranillo
stem. 50%AF: mid alcoholic fermentation; AF: end alcoholic fermentation; MLF: end malolactic fermentation; YB: one
year in bottle.

Table 2. Triangular sensory analysis.
PCx NC PCxTM PCxTS PCxTE TMxTE TExTS TMxTS NCxTM NCxTE NCxTS

n 11 11 11 11 11 11 11 11 11 11
Correct 7 6 8 7 4 10 9 8 3
responses

Result* * = = * = = + + + =
PC: Positive control; NC: Negative control; TE: Tempranillo extract; TM: Tempranillo extract with SO,; TS: Tempranillo
stem. * a=0,01. =: no difference detected. #: difference detected.

he partial or total replacement of SO, by grape stem or grape stem

extract:

- Reduced in about 50% the anthocyanins content of bottled wines
stored for one year, while the remaining compounds Content was
similar or slight lower than in the wines treated with SO,

- Allowed for wines with sensory properties more similar to the
wines treated with SO, than the untreated ones

- could be an adequate strategy to formulate sulfite free wines
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