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The effect of low-temperature skin contact prior tofermentation (1, 2 and 4 days at 10;C and 15;C, reggtively)
on Pinotage wine composition and quality was inveigiated over four seasons (1999 to 2002). The exttian of total

polyphenols (total flavonoids, total tannins and tatl anthocyanins) was followed during skin contact rad fermen-
tation. Wines were analysed for total polyphenolsrad esters, and sensorially evaluated for Pinotage ltivar char-

acter (berry/plum) intensity and overall wine quality. Polyphenol extraction rates differed greatly béwveen the skin
contact treatments. Polyphenol concentrations in th final wines increased slightly with an increaseniprefermen-
tation skin contact time. Acetate ester concentrabins generally decreased with an increase in prefeentation skin
contact time. Wine quality differed significantly between some treatments and the most typical and Higst quality
Pinotage wines were produced by prefermentation skicontact for 4 days at 10;C and the lowest by theontrol and

skin contact for 4 days at 15;C.

Vitis viniferaL. cv. Pinotage was bred in South Africa in 1924 as et al.(1999) demonstrated increases in Cabernet Sauviyape

a cross between Pinot noir and Cinsaut noir (Hagell. Wines
of this cultivar display distinctive fruity charaes, described as
plum-, cherry-, red berry-, black berry- and banake:IDuring
the last ten years a national co-ordinated imniigtsupported by
viticultural and oenological technology developmemtas
launched to market this cultivar world-wide. As esult of its
South African uniqueness and distinctive chara®erptage is
now increasingly in demand locally and internatibn&esearch
on Pinotage is at present focused on the develdpofieechnol-
ogy that will optimise grape and wine compositiom guality.

Phenolic compounds, such as flavonoids, tannins atidoa
cyanins are extracted from grape skins during éngslskin con-
tact, fermentation and pressing, and play a majerirothe com-
position and quality of red wines. Of equal impoda is the
extraction of cultivar-impact aroma components frifta skins.
Naturally, conditions during skin contact are of theost impor-
tance. Increased colour characteristics as a rekldtv-tempera-
ture maceration (10iC) in the beginning of ferméota were
reported by G—mez-Plagaal (2000). Recently, prefermentation
low-temperature maceration (cold soak) receivednttin for
adding complexity to red wines. Heatherlslial. (1997) report-
ed increases in phenol concentrations, anthocyamoentrations
and colour intensity, as well as increases in blackh
woody/tobacco and spicy aroma intensities in Piroat wines as
a result of cold soak at 4;C. Similarly, increasetbar and black-
currant flavour in Shiraz wines were obtained wiith application
of cold soak, followed by fermentation at 30;C amdtfermenta-
tion maceration (Reynoldgt al., 2001). It is reasoned that the
absence of alcohol during prefermentation skin actrallows the
formation of higher molecular weight phenolic compds which
enhance colour stability (Timberlake & Bridle, 1976)cMahon
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glycoside levels and colour as a result of coldkgosatments. It
is well known that hydrolysis of these precursoesy/mesult in an
increase in intensity and complexity of wine aromwad an
enhancement of wine quality (Sefton, 1998).

Not much research on the effect of low-temperafpnefer-
mentation maceration on wine composition and quéalis been
done to date. Furthermore, knowledge about the csitipo of
specifically Pinotage grapes and wines is lacKirge purpose of
this study was therefore to determine the effedbwttempera-
ture skin contact prior to fermentation on Pinotagee compo-
sition and quality.

MATERIALS AND METHODS
Grapes

Pinotage grapes from the same vineyard on the ddgj farm
(Stellenbosch region) were used during four sea@@e9 to 2002).
In all cases grapes were harvested at approxini2®gh to 24;B.

Grape treatments and wine-making

Grapes were divided into two equal, representatit® (each 27
cases = 540 kg) and stored overnight at 10;C an@,lfespec-
tively. After storage, each lot was divided intoetarequal, repre-
sentative parts (9 cases each) for three diffggegfermentation
treatments. The three treatments were: 1 day, 2 day4 aays
skin contact, respectively. The grapes were destetnorashed
and 80 mg/L total S©added. Skin contact was conducted at the
same temperatures as during storage, i.e. 10;C By fespec-
tively. After skin contact the juice/skin mixtureere transferred
to a 25C room, inoculated witBaccharomyces cerevisiagain
WE 14 (Anchor Bio-Technologies) and fermented drer-F
mentation temperatures were monitored daily. Dugkig con-
tact and fermentation, caps were punched down thmess daily
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until completion. The control grapes (representative of the rest oby decreases in anthocyanin levels, while thoséehplics tend-

the experiment) were crushed directly after haingst
destemmed and had no skin contact prior to fernmientaThe
whole experiment was done in triplicate. Wine-makivas com-
pleted according to standard Nietvoorbij proceddoessmall-
scale, red wine production. No malolactic fermentatind wood
contact were conducted. Samples for analyses watected
daily over the whole period from the beginning kihscontact to
the end of fermentation.

Polyphenols

Total flavonoids, total tannins and total anthocyaniwere
extracted from the samples of the juice/skin migsuand wines,
and analysed spectrophotometrically according ¢ontiethod of
Di Stefancet al (1989), as adapted by Nicolini & Valenti (2001).

Esters

Esters were extracted from the wines by Freon Hitlsa extracts
analysed gas chromatographically (Marais, 1986). €hkters
analysed were iso-butyl acetate, iso-amyl acetateyl fezetate,
ethyl butyrate, ethyl hexanoate, ethyl octanoatestimgl decanoate.
Wine quality

Wines were sensorially evaluated six months aftedyction for
berry/plum intensity and overall wine quality bypanel of six
experienced judges. A line method was used, i.duatmg the
berry/plum intensity or overall wine quality by niagg a mark on
an unstructured, straight 10 cm line. The left-hand right-hand
ends of the line were indicated respectively bytdrens, Ounde-
tectableO and OprominentO for intensity, and by ©ptaeO
and OexcellentO for quality. Wines were also raakearding to
the above-mentioned wine quality characteristidse Tontrol
was ranked separately against the 10iC treatmestsyedl as
against the 15;C treatments.

Statistical analyses

Statistical differences between treatments wererdebhed by

applying standard analysis of variance methodkealata. Least
significant differences (LSD) were calculated tailitate com-

parison between treatment means (Snedecor & Coche80).

RESULTS AND DISCUSSION
General

Fermentation temperatures peaked at 28;C and thk fimes
varied according to skin contact time prior to ferrration. This
temperature was adequate, since a fermentation tatope of
between 28;C and 32jC is beneficial for the producbf high
quality Pinotage wines (Marais & Malan, 1999). Tisisn accor-
dance with results on Pinot noir and Shiraz, wheoeenintense
colour and higher wine qualities were obtainedigihér fermen-
tation temperatures (30iC)(Ga&o al., 1997; Girardet al, 1997;
Reynoldset al, 2001).

Polyphenols

Extraction rates of total flavonoids, tannins anthanyanins dif-
fered among treatments according to skin contawe tand a
peak, followed by a slight decrease (or plateau), igashed at
approximately similar concentration levels (Fig. The 1999
results are representative of trends obtainedtbeawhole exper-
imental period. The results are also in agreemeéitit those of
other researchers who found that anthocyanins atatl gheno-
lics reached maximum levels early during fermeatatfollowed

ed to remain stable or decrease very slowly (MastZal, 1995;
Watsonet al, 1995; Mazzaet al, 1999). After fermentation,
monomeric anthocyanin concentrations gradually ekesed,
while those of polymeric anthocyanins increasedo(@t al,

1997).

When the total polyphenol concentrations in théldmbivines are
considered, slight increases in their concentratiatitsan increase
in skin contact time at 10;C were observed (Fig.FHywever, at
15iC slight decreases were observed between 2 alaysltreat-
ments. Extended skin contact may result in winéis lewer antho-
cyanin concentrations, due to degradation or pitatipn of these

compounds (Watscet al, 1995). The highest values were observed

for the 4 days/10;C and 2 days/15jC treatmentsl Tailyphenols
were not determined in the bottled wines of the91§®ason.

Esters

Fermentation bouquet volatiles, such as esters gikhalco-
hols, are important in the quality of all wines. YiguPinotage
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FIGURE 1

Effect of low-temperature skin contact (SC) prinférmentation on total flavonoid,
tannin and anthocyanin extraction in Pinotage jwiaee (1999 season).
* = Control; =10jC 1 Day SC; = 10iC 2 Days SC; = 10jC 4 Days SC;
© =15{C 1 Day SCH = 15{C 2 Days SC, = 15{C 4 Days SC.
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FIGURE 2

Effect of low-temperature skin contact (10;C andQ)sfor 1, 2 and 4 days prior to fermentation oratqolyphenol concentrations in Pinotage wines.
Treatments (each phenol group viewed separate§ijcigted by the same letter do not differ signifiba(p  0.05).
= Total flavonoids{] = Total tannins; = Total anthocyanins.

wines are characterised by relatively high esterceatrations,
especially iso-amyl acetate (Van Wgkal.,1979). When in mod-
erate concentrations, this component is responfible pleasant
banana-like aroma, but in too high concentratiomsuit exhibit a
negative Onail-polish/ducoO-like character. Althdbg banana-
like character is important, it was mostly masked the
berry/plum-like aroma, which is preferred in fulldied Pinotage
wines. Acetate ester concentrations generally dse with an
increase in skin contact time, especially at 15i@.(B). The
highest levels were obtained for the control aredlf;C (1 and
2 days) skin contact treatments. Similar tendengere obtained
for ethyl esters (data not shown).

Differences in the measured component levels arseagons are
naturally ascribed to differences in grape comjusiat harvest,
caused by differences in climatic conditions arabgrmaturity.

It can be reasoned that concentrations of unknowttivar-
typical, grape-derived components might have folldvsenilar
trends to those of the polyphenols or acetate edter example,
grape-derived aroma, liberated from sugar-bound ogiiges
(McMahonet al, 1999), might have played a role in this regard.
Preliminary indications are that beta-damascenam# lseta-
ionone may be important impact aroma componengirgftage
(Waldner & Marais, 2002).

Wine quality

The following tendencies were observed: generally, 4hdays/
10iC treatment yielded the highest quality winesl #re control
and 4 days/15;C treatments, the lowest quality wifiég. 4).
During the 2000 and 2002 seasons the quality of the 4 days/10;C
wines was statistically higher than that of thetoaln This obser-
vation applies to the typical berry/plum charadtgensity, as
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FIGURE 3

Effect of low-temperature skin contact (10;C andQ)for 1, 2 and 4 days prior
to fermentation on acetate ester concentrationBimotage wines. Treatments
(each aroma component viewed separately) desighgtéite same letter do not
differ significantly (p  0.05).
0 = iso-Butyl acetate; = iso-Amyl acetate; = Hexyl acetate.

well as to overall wine quality. The reason for thigher quality
of the 4 days/10iC wines is probably due to thetrskin con-
tact, which resulted in a more complete extractibecuttivar-typ-
ical aroma components. Furthermore, it appearsaancrease
in skin contact temperature B by as little as 5j@r o fermen-
tation B may affect wine quality negatively. Tlasr agreement
with findings that low-temperature cold soak (4iE)Pinot noir
grapes resulted in darker, less bitter wines thdd soak at a
higher temperature (10;C) (Heatherbetlal, 1997).

Sensory ranking of the wines confirmed individughleation
results to a great extent (Table 1). Generally2tdays/10;C and
4 days/10iC treatments yielded the highest qualityes. When
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FIGURE 4

Effect of low-temperature skin contact (10;C andQ)for 1, 2 and 4 days prior
to fermentation on Pinotage wine quality. Treatmef@ach wine characteristic
viewed separately) designated by the same letteoddiffer significantly (p 0.05).

= Berry/plum intensity{] = Overall wine quality.

the control was compared to the 15;C treatmentg, ¢mé 2 and
4 days treatments again tended to produce the stigheality
wines. This is with respect to the 4 days/15;C tiremt, con-
trary to what was found when wines were considerdividual-
ly (Fig. 4).

During the 2001 season no statistical differenete/éen treat-
ments were observed (data not shown). The reaséo(ghis
phenomenon is (are) not clear. However, when the wgurality
data were averaged over all four seasons (199002)2tenden-
cies and in some cases statistical differencesdmtwome treat-
ments (Fig. 5) were in agreement with those obskniring
individual seasons (Fig. 4).
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FIGURE 5

Effect of low-temperature skin contact (10;C andQ)5for 1, 2 and 4 days prior to fermentation ond®age wine quality (1999, 2000, 2001 and 2002 seasunbined).
Treatments (each wine characteristic viewed seggyatesignated by the same letter do not difigmi§cantly (p  0.05).
= Berry/plum intensityt] = Overall wine quality.

TABLE 1

Ranking of Pinotage wine quality according to diffiet skin contact treatments prior to fermentation.

Skin contact treatment Berry/plum intensity

Overall wine quality

1999 2000 2002 Average 1999 2000 2002 Average

Control 3 4 3 3 2 4 3 3

10iC 1 day 4 4 4 4 3 4 4
10iC 2 days 1 1 1 1 2 1 1
10iC 4 days 2 1 2 2 3 1 2
Control 2 4 4 4 3 4 4 4

15;C 1 day 3 3 4 1 3 3
15{C 2 days 1 3 1 1 1 3 1
15iC 4 days 4 1 2 2 2 2 2

1 = Highest preference, 4 = Lowest preference.

CONCLUSIONS

Low-temperature skin contact prior to fermentatias a positive
effect on Pinotage wine composition and qualitydenthe con-
ditions of this investigation 4 days skin contacti@jC prior to
fermentation yielded the most typical and highesgliy

Pinotage wines. This phenomenon was more pronouncsine
years. This treatment is therefore recommendedt ptobably 2
days at 10;C would also be acceptable, dependinmpoameters
such as grape maturity. Extended prefermentationcgintact at
temperatures higher than 10jC should be avoidedmarcom-
ponents, such as beta-damascenone and beta-ioneeetohiae
investigated more extensively for future use assibtes impact
parameters of Pinotage wine quality.
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