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Abstract— Resveratrol is a polyphenol found mainly in
grape seeds, as well in the peel of red grape berries. As a
consequence, it is present also in the grape wine and
juice. It is a metabolite produced in the secondary plant
metabolism in part as a response to bacteria, fungus or
virus infection, as well as to mechanical damages and
ultraviolet radiation. Resveratrol is known mainly for its
antioxidant, anti-inflammatory and  antitumoral
properties. Thus, this study aimed to evaluate the effects
of the vinification process on the variation of resveratrol
levels in wine, comparing to the grape juice
manufacturing processes and its consequent resveratrol
content. Its bio-availability and metabolic pathways
should still be more deeply studied, in order to draw
conclusions about the real effect of this compound.
During the winemaking process, there is an increase in
the extraction of phenolic compounds, while in the
production of grape juice, the concentration of these
compounds occurs.

Keywords—  Vitis spp., byproducts, functional
properties.

l. INTRODUCTION

The search for foods capable of helping reducing
oxidative process rates in the organism has been subject
of numerous researches. This protective effect comes
from substances found in some foods, as grapes, also
highlighted as source of several polyphenols. This group
includes a heterogeneous set of substances from several
classes, with antioxidant activity (Vargas et al., 2008).

Grapes present different characteristics, such as
flavor and coloring, which is directly related to their
polyphenols composition and content, as function of the
cultivar group (Vedana, 2008). The phenolic content of
raw grape fruits exerts strong influence on the quality of
derived products such as juices and wines (ABE et al.,
2007).

Grapes and their by-products are rich in phenolic
compounds, aromatic substances commonly found in
foods of plant origin. Several studies have demonstrated
that these substances have anticarcinogenic and
antioxidant action (Pimentel et al., 2005).
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According to Law No. 7,678, dated November 8,
1988, wine is the beverage obtained by alcoholic
fermentation of the simple grape must, healthy and fresh,
while the grape juice is the unfermented beverage,
obtained from the simple, sulphited or concentrated grape
must.

In addition to the in natura grape, its by-products
such as grape juice and wine also contain various
combinations of phenolic compounds (Torres and Bobet,
2001). Regular consumption of products derived from
grapes, as well as fresh fruits, brings benefits such as
chemo-preventive activity and cardiovascular protection
(Pezzuto, 2008).

As a result of the "French Paradox' (Goldberg
etal. 2003), stilbenes as resveratrol  and
trans-pterostilbene were identified in Vitis vinifera. The
French paradox motivated research on the presence and
effectiveness of resveratrol because, through the
MONICA program, an organized system of data on
coronary heart disease (CHD) of the World Health
Organization (WHO), it was observed a low incidence of
CHD, even with a high-fat diet, smoking and alcohol
consumption, by the French population (Castelli, 2001).
This fact was partially elucidated by the discovery of high
concentration of phenolic compounds present in the wine,
as well as resveratrol, described as natural antioxidants
(Melzoch et al., 2001).

Being a biologically active substance classified as
phytoalexin, resveratrol (3,5, 4-trihidroxi-trans-stilbene)
is a metabolite produced in the secondary plant
metabolism; in part as a response to bacteria, fungus or
virus infection, as well as to mechanical damages and
ultraviolet radiation (Oliveira, 2010).

According to Freitas et al. (2010), the amount of
resveratrol found in wine is supposed to be lower than
that found in grape juice. In general, significant
concentrations of resveratrol are found in wines and grape
juice, but these concentrations vary according to grape
origin and type, vinification or juice extraction processes,
and fungal infection occurring in vines.

Considering the assumptions previously described,
this study aimed to evaluate the effects of the vinification
process in comparison to the effects of the grape juice
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manufacturing process, on the variation of resveratrol
content in the wine and grape juice, respectively.

1. POLYPHENOLS: FUNCTIONAL
PROPERTIES OF GRAPES

Functional foods are part of a new food concept,
launched in Japan in the 1980’s, through a government
program that aimed to develop healthy food for a
population that was aging and had a long-life expectancy
(Anjo, 2004). In addition to the basic nutritional
properties of foods, relevant results obtained in recent
years attribute the influence of secondary compounds on
human health. For example, high concentrations of
polyphenolic compounds with biological activity are
found in alcoholic and non-alcoholic fruit products,
classifying them as nutraceuticals or functional foods
(Machado, 2010).

Thus, the antioxidant capacity of phenolic
compounds is due to the ease with which a hydrogen
atom of the aromatic hydroxyl group can be donated to a
free radical and the ability of the phenolic group to
support an unpaired electron (Pimentel, 2005). This
action reduces the oxidation, for example, of LDL by free
radicals decreasing the possibility of atherogenicity. Vitis
labrusca grapes, used for the production of commercial
juices and wines, are rich in polyphenolic compounds
(Ashraf-Khorassani and Taylor, 2004).

Chemopreventive activity and cardiovascular
benefits resulting from regular grapes and their products
consumption, are highlighted in several studies (Pezzuto,
2008). According to Signorelli and Ghidoni (2005), there
are also protective effects against the occurrence of
Alzheimer's disease associated to consumption of
phenolic compounds, due to the occurrence of a potential
cholinesterase activity, since the disease is associated
with cholinergic deficiency.

The performance of wine in different pathologies,
such as atherosclerosis, LDL reduction has already been
verified by several authors. The beverage decreases the
formation of free radicals and increases the resistance of
the collagen fibers (Souza et al., 2006).

The antioxidant activity which characterize the
grape and its derivatives as functional foods, as already
mentioned, is directly related to the presence of phenolic
compounds. The generic term “phenolic compound”
encompasses all phenolic core substances, and phenols
are compounds that contain a single aromatic ring with
one or more hydroxyl groups, while those with multiple
phenolic rings in their structure are called polyphenolic
(Silva, 2010).
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Ill.  CLASSIFICATION OFPHENOLIC
COMPOUNDS

Flavonoids and derivatives of benzoic acid and cinnamic
acid are the two major groups of phenolic compounds.
Flavanols (catechin, epicatechin and epigallocatechin),
flavonols (kaempferol, quercetin and myricetin) and
anthocyanins, are part of flavonoids, while phenolic,
hydroxybenzoic and hydroxycinnamic acids belong to the
group of benzoic acid and cinnamic acid derivatives.
Another class is that of the stilbenes, to which the
polyphenol resveratrol is framed (Abe et al., 2007).

Grape is one of the largest fruit sources of
phenolic compounds. According to Malacrida and Motta
(2005), the main concerned components of grape are
flavonoids (anthocyanins, flavanols and flavonols),
stilbenes (resveratrol), phenolic acids (derived from
cinnamic and benzoic acids) and a wide variety of
tannins.

3.1. Stillbenes

Stilbenes make up another class of phenolic compounds,
among which the cis- and trans-resveratrol and cis- and
trans-piceid monomers stand out. Compounds named
phytoalexins, precursors of viniferous oligomers, are
synthesized by the grapevine plant in response to stress,
as previously stated (Gris, 2010).

3.2. Resweratrol

Compound originating from a family of molecules
including glycosides and polymers called viniferins,
resveratrol exists in the cis- and trans- configurations
(Figure 1). According to Copelli (2005), this component
is included in the class of antibiotics known as
phytoalexins, since it has the capacity to inhibit the
progression of infections caused by fungi.

(-
o K
HO OH

cis-resveratrol

Fig.1: Chemical structure of cis- and trans-resveratrol.
Source: Adrian et al. (1996).

OH
OH

trans-resveratrol

According to Sautter (2003), resveratrol can be found in
nature in glycosidic or aglycosidic forms, and the former
can be found under several denominations according to
the glycone involved and the isomeric form, as shown in
Figure 2.
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Fig.2: Structure of a glycosidic form. Source: Adrian et
al. (1996).

Resveratrol was found by Tyukavkina (1972), in Pinus
sibirica bark, while looking for the presence of another
stilbene, the pintilboene. Langcake and Pryce (1976) for
the first time reported the presence of the trans-resveratrol
isomer in Vitis vinifera and other species of the Vitaceae
family, and in 1977 they synthesized e-viniferin in vitro,
and after two years identified the trans-pterostilbene.

As early as 1995, Jayatilake et al. (1995) identified
a new stilbene derivative, which was named resveratrol
triacetate (3, 4' ,5-triacetohydroxy  stilbene,1) in a
Porifera species of the Anchinoidae family, Kirkpatrickia
varilosa.

IV.  PHYSICO-CHEMICAL PROPERTIES OF
RESVERATROL

The IndexMerck (Merck, 2001) describes the physico-
chemical properties of the standard trans-resveratrol, as
follows:

« Presentation: crystals as amber powder

* Fusion point: 253 - 255 °C

 Composition: C =73.67%; H =5.30%; O = 21.03%

» Molecular formula: C14H1203

» Molecular weight: 228.247 g

 Solubility: soluble in DMSO, acetone, ethanol or
acetonitrile

« Storage: -20°C, protected from light, in inert gas,
stable for 3 years.

4.1. Biosynthesis

According to Dixon (2001), resveratrol is produced
strictly by 31 genera of plants, and is usually not present
in large quantities. Although resveratrol is toxic to plant
pathogens, some parasites such as fungi can resist this
toxicity by transporting the compound out of the cell
compartment due to proteins in its membranes (Nakaune
et al., 2002).

In addition, the production of resveratrol in grape
berry begins primarily in the peel and is non-existent or
found in minimal concentration in the fruit pulp.
According to Jeandet et al. (1991), with grape ripening,
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resveratrol content decreases drastically, which hinders
the detection of the compound. However, the compound
is present throughout the vine plant and not only in the
fruit, although in different concentrations. A study
developed by Melzoch et al. (2001), with wines from the
"Mikulovskd" region in the Czech Republic, shows
significant concentrations of resveratrol in leaves and
especially in engace (Table 1).

The concentration of resveratrol in the grape berry
is higher in the peel than in the pulp or seed, since the
peel suffers mechanical, chemical or metabolic disorder
damage by sun radiation (Jeandet et al., 1991).

Malonyl-CoA, one of the precursor coenzymes to
the synthesis of resveratrol, is derived froma combination
of the acetyl-CoA units formed from phenylalanine, a
compound synthesized in plants from sugars via the
chiquimic acid route (Copelli, 2005). This occurs through
oxidative deamination catalyzed by phenylalanine
ammonia biase, which converts phenylalanine to
cinnamic acid which is subsequently enzymatically
hydroxylated to p-coumaric acid; in the final step,
p-coumaril CoA is then formed by free coenzymes.

The biosynthesis of resveratrol occurs through the
repetitive condensed decarboxylation of the p-courmariol
residue of p-courmariol-CoA with 3 units of
malonyl-CoA, these reactions being catalyzed by
stilbene synthetase (Dias, 2009). Subsequently, reactions
combine native resveratrol, which can give rise to
chalcone, glucosyl or sulfate residues in position 3 of the
biphenolic ring, the first form of resveratrol being
susceptible to oxidation degradation, while the piceid
form or glycosylation is resistant (Signorelli and Ghidoni,
2005).

In the formation of chalcone, the chalcone
synthase converts the unstable molecule, called native
resveratrol to the respective compound, and during the
process of resveratrol formation the release of 4
molecules of carbon dioxide for each mol of said
synthesized compound (Sautter, 2003).

Environmental factors, such as mineral nutrition,
may influence the synthesis of phytoalexins, modifying
the expression of the genetic characteristics of the plant
(Copelli, 2005). This author also reports the effects of the
main macronutrients as nitrogen and potassium, showed
that when the grapevine is fertilized with high potassium
compared to nitrogen, resveratrol synthesis is increased in
both viniferous and hybrid varieties.
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Table.1: Resveratrol distribution on grapefruit plant and
wine at Mikulovska region, Czech Republic.

Resveratrol Content

Leaves mg Kglary  Engace mg Kgdry

Wine rass rass
Type
Total Trans Cis Total Trans Cis

Cabernet 5.0 13 63 70 - 7.0
Pinot noir 16 12 28 13. - 13.0
Laurot 44 16 60 150 20 170
Tintet 36 - 36 440 6.8 446
Neronet 9.9 - 9.9 209 23 212
Merlot 71 30 101 150 18 168
Erilon 44.2 22 462 482 99 491
Rubikon 14.6 26 172 6.0 - 6.0
Hibernal 54 13 67 630 34 664

Fresh Fruit mg Kg1  Fresh Wine mg L1

Cabernet 072 - 072 319 094 413
Pinot noir 2.34 - 234 105 487 154
Laurot 5.80 - 580 521 228 749
Tintet 0.30 - 030 38 154 539
Neronet 0.70 - 070 067 065 1.33
Merlot 0.70 - 070 131 061 193
Erilon 0.44 - 044 048 009 057
Rubikon 0.20 - 020 016 006 022
Hibernal 0.32 - 032 071 022 093

According to Boliani etal. (2008), the production of
resveratrol and other stilbenes is also induced by solar
radiation. In order to evaluate the production capacity of
different grape varieties, irradiation methods applied in
the post-harvest period allowed the detection of varieties
with potential for producing wines with higher contents of
these compounds (Bertagnolli et al., 2007).

In order to increase resveratrol content in white
wines, a pilot study was conducted to investigate the
feasibility of developing yeasts with the ability to produce
resveratrol during wine fermentation by altering the
metabolic pathway of phenylpropanotes in
Saccharomyces cerevisiae, since red wine has much
higher levels of resveratrol compared to white wine, as
the peel of red grape berries is much richer in resveratrol
compared to peel from white grape berries (Becker et al.,
2003).
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4.2. Functions

Resveratrol is known mainly for its antioxidant,
anti-inflammatory and antitumoral properties (Soleas et
al., 1997; Baxter, 2008). The compound acts on an
enzyme called lipoxygenase, which has independent
activities, which are dioxygenase related to oxidation
induction and hydroperoxides, involved in xenobiotic
detoxification (Sautter, 2003). According to Pinto et al.
(1999), resveratrol acts inhibiting the dioxygenase
activity of lipoxygenase, however, without interfering
with the hydroperoxidase activity of this same enzyme.

Studies by Fuhrman et al. (1995) have shown that
the consumption of grape juice and wine is able to reduce
lipid peroxidation (Halliwel and Gutteridge, 2000).
Resveratrol, in addition to other biological properties
previously mentioned, have been reported by Baxter
(2008) and David et al. (2007), as reducing symptoms of
menopause due to the structural similarity of stilbene to
synthetic estrogen; improves tolerance in diabetics to
glucose, protects against osteoporosis, cancer and
Alzheimer's disease.

Regarding its anti-inflammatory action, resveratrol
inhibits the transcription and activity of cyclooxygenase
land 2 (COX-1 and COX-2), responsible for the catalysis
of the oxidative pathway of arachidonic acid, thus
interrupting  the  production of prostaglandins,
inflammatory agents, besides interfering with the cascade
of arachidonic acid and the genesis of tumors
(Subbaramaiah et al., 1998).

Resveratrol can act as an anti-proliferative agent,
promoting apoptosis in tumors in a controlled manner in
some types of tumors (Sautter, 2003). Apoptosis or
programmed cell death, requires energy and protein
synthesis for this to occur (Sautter, 2003); in this process,
there is no release of the cellular content to the
interstitium, so there is no inflammation around the dead
cell, thus differing from necrosis. Resveratrol exhibits
antitumoral activity due to its ability to induce apoptosis.
It inhibits cell transformation, inducing tumor cells to
apoptosis (Soleas et al., 1997).

Resveratrol does not exhibit toxicity at
concentrations present in foods, acting in a beneficial
manner as previously described. Resveratrol is a
competitive antagonist of dioxin and other AhR ligands,
having low toxicity and high potency as a prophylactic
agent against aryl hydrocarbon-induced pathologies
(Casper et al., 1999).

4.3. Bioavailability

Several studies aim to elucidate the metabolism and
physiological effects of different forms of resveratrol
(Frémont, 2000); however, its bioavailability has not been
fully elucidated. There is a possibility that resveratrol
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glucoside may be absorbed from grape juice by the small
intestine, such as flavonoid glucosides, in sufficiently
biologically active amounts. In invivo experiments,
Kuhnle et al. (2000) and Andlauer et al. (2000) observed
that resveratrol is absorbed as resveratrol glucuronide in
the small intestine at a ratio of 96.5% and 16.8 %,
respectively.

Despite all the benefits to human health promoted
by resveratrol, reported in numerous researches, bio-
availability and metabolic pathways should still be more
deeply studied, in order to draw conclusions about its real
effect of this compound (Frémont, 2000; Bhat et al.,
2004).

Pinto et al. (1999) state that resveratrol can be used
as a natural lipid antioxidant in foods, influencing the
formation of desired aroma and flavor in animal and
vegetable products; however, the authors remarks that
off-flavors can be generated.

Gambini et al. (2015) state that resveratrol presents
antioxidant properties and ability to bind to organic
compounds such as hormone receptors and enzymes; this
interaction with  biological molecules confers to
resveratrol beneficial effects against tumors and
cardiovascular issues. Paiva (2018) remarks that
flanonoids, flavonols and anthocyanins, associate to
non-flavonoid compounds as resveratrol and phenolic
acids to impove the efficiency on health improvement and
conservation.

V. COMPARATIVE - RESVERATROL LEVELS
All food goes through physico-chemical modifications
that can be beneficial or not to nutrients maintenance
during the process of transformation, industrialization or
even during the simple home food preparation.

During the winemaking process, there is increase
in the extraction of phenolic compounds, while in the
production of grape juice, the concentration of these
compounds occurs. Thus, a comparison on the levels of
resveratrol in grape wine and juice are significant to guide
consumers on the decision of using alcoholic or
non-alcoholic beverages regarding the consumption of
adequate levels of resveratrol for its benefits to the
organism.

5.1. Grape Juice

Depending on the production method, the final chemical
composition of the wine or juice will be influenced. In
grape juice production by the pressing method, there is
great effect on the extraction of resveratrol, although the
cultivar has a significant influence on resveratrol
concentration (Sautter et al., 2005). According to Freitas
et al. (2010), in wine the amount of resveratrol is usually
lower than that found in grape juice, because the juice
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passes through cooking and hot packing, which promotes
the concentration of several compounds, including
resveratrol.

In a study developed by Sautter (2003), which
aimed to quantify the levels of resveratrol (Table 2 and
Table 3) in grape juice, it is observed the presence of
trans- and cis-resveratrol, varying according to juice type
and processes used for formulation, such as dilution of the
juice and type of packaging.

Table.2: Trans-resveratrol contentsin distinctgrape juice
types.

Juice Type Trans-resveratrol (mg L1)

Min  Max Mean SD.  CW2
Integral 039 044 041 0.035 4.26
Reprocessed 061 090 075 0205 135
Reconstituted
Sweetened
Nectar - - 041 0.0004 0.97

019 032 025 0.053 84.0

1 Standard deviation of the mean; ? Coefficient of
variation around the mean (%). Source: Sautter (2003).

Table.3: Cis-resveratrol contents in distinct grape juice
types.

Juice Type Cis-resveratrol (mg L)

Min  Max Mean SD!. C\
Integral 007 026 016 0134 4071
Reprocessed 122 159 140 0261 931
Reconstituted
Sweetened
Nectar - - 1.24 0.001 0.08

007 067 038 0330 86.84

! Standard deviation of the mean; 2 Coefficient of
variation around the mean (%). Source: Sautter (2003).

Among the types of grape juice evaluated, reconstituted
and sweetened grape juice presented the highest
coefficient of variation for trans-resveratrol (CV=
84.0%), due both to the type of cultivar and processing
method. Grape nectar had higher trans-resveratrol
concentration than simply extracted juice, because nectar,
according to the Ministry of Agriculture and Livestock
(MAPA) Regulation 1, is obtained from the dilution in
drinking water of the edible part of the vegetable or its
extract, holding 51% of juice, while the extracted juice is
in its natural concentration, not added with sugar.
According to Sautter (2003) this can be explained by the
processing of the nectar, which undergoes smaller losses
of the trans-resveratrol, since in extracted juice
processing, there is filtration and stabilization.

Sautter (2003) reports that hot processes such as
pasteurization, pressure and maceration increase the
concentration of trans-resveratrol, as they also favor the
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extraction of these compounds besides its concentration
in the final product. This information is corroborated by
Ali et al. (2010), Krikorian et al. (2012) and Paiva (2018).

However, the variation of cis-resveratrol (CV=
86.84%) in the reconstituted and sweetened grape juices,
may be associated with juice exposure during industrial
processing, since the product was in a protective
packaging, not exposed to light. High concentration of
cis-resveratrol in the reprocessed juice were also
observed, and according to Sautter (2003), this is due to
the shelf life of the elaborated juice packaged in a PET-
type package, being more exposed to light. The
consequence of this exposition is the transformation of
the isomer trans-resveratrol into cis-resveratrol (Melzoch
et al., 2001).

5.2. Red Wine

The phenolic compounds are extracted during the
maceration of the grape in the vinification process,
transferring them to the must. However, most of these
substances remain in the grape residue at different
concentrations, depending on the process applied or the
variety of the raw material (Campos, 2005).

According to Roggero (1996), the cis- isomer,
which is not detected in grape peel, is formed from the
isomerization of trans-resveratrol or from the breakdown
of resveratrol polymers during wine fermentation.
According to Soleas et al. (1995), the predominant form
of resveratrol in wine is trans-, the cis- form being found
in lower concentrations, which is probably formed during
vinification.

According to Frankel etal. (1995), during wine
manufacturing, when grapes are crushed with stalk, peel
and seed, more phenolic compounds are incorporated in
the wine. Jeandet et al. (1995) and Roggero (1996)
verified that both plant diseases caused by Botrytis
cinerea (grey mould), as well as the wine aging, modify
the concentration of resveratrol in wines. The authors
found that resveratrol is relatively stable in wine, and
even in older wines, these may have higher
concentrations compared to young wines.

The difficulty in identifying most of the factors
responsible for the variation in resveratrol concentration
in wines, is mainly associated to problems in the
execution of controlled experiments with alcoholic
fermentation. These factors need specific investigation,
because during the processing a range of interferences
occurs (Trevisan, 2003).

According to Frémont (2000), variations in the
concentration of resveratrol were detected in red wines
from countries such as the United States, France, Spain
and Japan. These variations depend on plant infection by
gray mould, grape variety, geographical origin and
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winemaking process. However, subsequent studies have
shown that a high contamination by gray mold is not
favorable to the formation of resveratrol, since grapes
with 10 % infection originates wines with high resveratrol
contents, but wines obtained from grapes with 40 % or
80 % infection resulted in wines with lower resveratrol
concentration. This result lead researchers to believe that
high levels of contamination by Botrytis causes
resveratrol degradation by the fungus enzymes (Frémont,
2000).

Evaluating the content of resveratrol in Japanese
white and red wines, it can be verified that the former
presented 0.027 mg L1, while the latter resulted in
0.175mg L'1. Wines from Spain showed average values
of 0.13mg L1, and Portuguese wines 0.21mg L1 for
white and 1.25mg L? for red wines (Trevisan, 2003).
Due to the alterations caused by vinification on
resveratrol concentrations, studies were conducted to
understand the influence of the steps of maceration,
fermentation and clarification on the content of this
important wine component (Copelli, 2005).

The extraction of resveratrol is strongly influenced
by the maceration process. When comparing wines that
underwent longer maceration with those that went
through the same process during a shorter time (short
maceration), they presented 1.84 mg L1 and 0.81 mg L1,
respectively  (Trevisan, 2003). Most significant
concentration is in red wines in part because they remain
for a longer time in contact with the berry peel, whereas
in white wines, the peel is separated at the beginning of
the process. However, too much maceration may lead to
the extraction of phenolic compounds that provide
undesirable characteristics in wines, such as excessive
astringency and bitter taste, which can be removed later
(Copelli, 2005).

A study reported by Copelli (2005) revealed that
the maximum level of resveratrol in the must was found
between three and eleven days after maceration, where
the extraction of resveratrol from the peel is facilitated by
the production of ethanol during fermentation, since the
compound is more soluble in ethanol than in water, and is
consequently more easily extracted from the peel during
fermentation, which do not occur during juice production.

Phenolic compounds have their values frequently
reduced during clarification, through the addition of
clarifying agents that aid in wine clarification and
stability (Copelli, 2005). The use of bentonite, egg
albumen and diatomaceous earth as clarifying agents
exert no influence on resveratrol content of wines, and
non-significant amounts of resveratrol are removed by
using gelatin and silica gel. However, the addition of high
levels of activated carbon reduces resveratrol content by
about 50 %, while its isomers are reduced in about 80 %,
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and the use of PVPP (polyvinylpolypyrrolidone) reduces
resveratrol levels by 33 % (Trevisan, 2003).

According to Bertagnolli et al. (2007), trans-
resveratrol content increases during fermentation,
regardless of the vinification technique used. Samples of
wines from carbonic maceration resulted in slight decline
due to the atmosphere rich in CO2 where the must was
stored, which inhibited the route of formation of
resveratrol at the end of the main alcoholic fermentation.

VI.  CONCLUSION

In grape juice, the variation of cis-resveratrol in the
reconstituted and sweetened grape juices, may be
associated with juice exposure during industrial
processing. High concentration of cis-resveratrol in the
reprocessed juice were also observed due to the shelf life
of the elaborated juice packaged in a PET-type package
and the consequent transformation of trans-resveratrol to
cis-resveratrol.

In red wine, phenolic compounds have their values
frequently reduced during clarification, through the
addition of clarifying agents. However, bentonite, egg
albumen and diatomaceous earth as clarifying agents
exert no influence on resveratrol content of wines, and
non-significant amounts of resveratrol are removed by
using gelatin and silica gel. However, the addition of high
levels of activated carbon or PVPP reduces resveratrol
content.

During the winemaking process, there is an
increase in the extraction of phenolic compounds, while
in the production of grape juice, the concentration of
these compounds occurs.

Overall, the resveratrol content, and its isomers,
tend to be similar in grape juice and wine, although with
large variation ranges in both of them, depending on the
manufacturing procedures. These differences are mainly
attributed to the juice processing or reprocessing
procedures; the clarifying agents for wine; grape variety,
edaphoclimatic and cultivation conditions; and harvesting
and post-harvesting procedures. The interferent factors on
resveratrol level that are controllable, need to be correctly
adjusted to maximize resveratrol levels in the final
product.
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