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Abstract: The methods for producing natural resveratrol are of big interest due to the numerous
health benefits of this substance and its increasing use in functional foods, food supplements and para-
pharmaceutical preparations, especially with the recent permission of resveratrol as a novel food
ingredient in the European Union (Commission Implementing Decision (EU) 2016/1190).

Since annually a large amount of waste is produced in vine pruning, the aim of this study was to
evaluate the potential of vine shoots from ten grape varieties (Feteascd Albd, Feteascd Neagrd,
Muscat Ottonel, Muscat de Hamburg, Tamdioasa, Coarna Neagra, Merlot, Cabernet Sauvignon,
Feteasca Regala and Burgund Mare) from two different locations to be used as a natural source of
trans-resveratrol. To reach this goal, two different solvents were explored, two different storage
periods, three different time of collecting of samples in two different years. Moreover, a correlation
between the type of vine (red or white) and trans-resveratrol content was analyzed. Maceration
solvent diethyl-ether:ethanol, 1:4 ratio, showed a higher yield of extraction of trans-resveratrol than
methanol 80%. Increasing the storage time by another 6 weeks positively affected the concentration of
resveratrol for 5 samples, and for another 7 negatively. The time of collecting the samples had a high
influence on the resveratrol content on shoots samples, highlighting the fact that autumn is the optimal
time for harvesting. No correlation could be established among the grape varieties (red or white) and
the trans-resveratrol content. The highest concentration of resveratrol was recorded for the Feteascd
Neagra variety — 2367.37 mg/kg. D.W.

Keywords: Trans-resveratrol; food supplements; phytoalexin; vine wastes; HPLC.

1. Introduction Resveratrol confers a variety of benefits to
human health and well-being. This
Resveratrol (3,4’,5-trihydroxistilbene) is a antioxidant has been widely explored as
phytoalexin synthesized by some plants in anti-inflammatory,  anti-aging,  cardio
response to exogenous factors such as UV protection and anticancer agent [3].
radiation, chemical stress and fungal Despite the many health benefits of trans-
parasites and its found in a wide variety of resveratrol and the attraction to achieving
dietary sources including grapes, plums, those benefits by drinking red wine, wine
berries and peanuts [1]. Among foodstuffs is a poor source of the compound. A recent
the main source of resveratrol is red wine, study has estimated that a daily average of
and its moderate dietary consumption is 111 glasses of wine (11.1 liters) has to be
considered to explain the so-called “French consumed in order to reach the minimum
paradox” that in some parts of France the dose that would exert therapeutic effects, if
death rate caused by heart diseases is wine is the only dietary source of trans-
remarkably low in spite of high resveratrol [4]. Hence, the need to extract
consumption of animal fats. [2]. and purify the compound from other
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sources to prepare trans-resveratrol
formulations for research and medicinal
purposes is apparent [3].

The impact of resveratrol intake to human
body has been intensively study, with
positive results, as a result resveratrol
supplements are available on the market
since 2012 [5], and it already used in
cosmetic [6] and food industry as can be
seen by the recent permission of
resveratrol as a novel food ingredient in
the  European Union (Commission
Implementing Decision (EU) 2016/1190)
[7]. Japanese knotweed (Polygonum
Cuspidatum), an invasive herbaceous plant
species is currently the prime source for
the production of trans-resveratrol [3,8].
Some studies suggest that additional
compounds such as emodin present in
unpurified or partially purified Japanese
knotweed root extracts may have laxative
effects [9]. Since the plant thrives even in
heavily polluted environments and soils
contaminated with heavy metals, cellular
uptake of those contaminants by the root
tissues poses further concerns regarding
the safety of the commercial preparations
of (E)-resveratrol made from root extracts
[10].

Recently, pruned wood from the vineyard
has been shown to accumulate a broad
spectrum of stilbenoids ranging from E-
resveratrol to complex stilbene oligomers
[11]. Therefore, grape canes represent a
promising bioresource containing valuable
bioactive compounds with  potential
applications in  medicine because of
multiple pharmacological properties of
stilbenoids and in agriculture as an
alternative source of anti-phytopathogenic
substances [12,13]. Moreover, the latest
research in the field shows that resveratrol
content in vine shoots can increase
between 400% and 1400% by storage
under determined conditions (at 20-25 °C
for 6-8 weeks) [14].

Viticulture is one of the most important
agricultural activities in the world, with

approximately 7.4  million hectares
cultivated globally in 2018, of which 4.3
million hectares are cultivated in Europe.
The first country is represented by Spain,
with an area of 969.000 hectares, followed
by China with 875.000 hectares and France
with 793.000 hectares. Romania ranks 10th
in the world as an area cultivated with
vines, approximately 180,000 hectares. A
quarter of the counties where vines are
grown account for over 65% of the total
area, Vrancea being the county with the
largest area [15]. The annual average of
by-products resulting from the cleaning of
the vine is 1.3 kg of wood/live log, which
results in 2x107 tons of wood harvested
annually in the world. Currently, the only
use of this waste is as fertilizer for vines,
by grinding and distribution on vineyards
[16].

The aim of this study was to determine the
potential of vine shoots as a raw material
for extraction of resveratrol, a supplement
that can be used in food, cosmetic and
pharmacological industry. Specifically, by
improving the extraction and storage
conditions, a significantly higher amount
of resveratrol can be obtained. Thus, from
an economic point of view, shoots can be
of great interest in obtaining resveratrol-
based supplements. This research comes in
addition to existent studies as an attempt to
determine optimal conditions to extract
resveratrol, conditions such as solvent for
maceration, season of samples collecting,
variety of vine and time of storage
samples.

2. Materials and Methods

2.1. Vine shoots samples

Fifteen samples of vine shoot were
collected from two different regions. Four
samples (Vitis Vinifera variety Merlot,
Feteasca Regala, Cabernet Sauvignon and
Burgund Mare) were collected from region
Stefanesti, Pitesti
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(47,6708864;26,2668288) on 30 May
2019, eleven samples were collected from
region Cotnari, lasi
(47,6708864;269361914), three of them on
07 October 2019 (Vitis Vinifera variety
Feteasca Alba, Muscat de Hamburg and
Muscat Ottonel), four samples were
colected on 20 May 2020 (Tamaioasa,
Feteasca alba, Coarna neagra and Muscat
Ottonel) and four were colected on 07
November 2020 (Muscat Ottonel, Feteasca
Alba, Feteasca Neagra and Coarna
Neagra).

2.2. Reagent and chemicals

The trans-resveratrol standard (99% GC)
and diethyl ether was purchased from
Sigma-Aldrich Co. Methanol, Ethanol and
Acetonitrile (LiChrosolv for HPLC) was
obtained from Merk. For preparation of the
aqueous solutions was wused double
distilled and demineralized water. The
syringe filters with PTFE membrane of
0.22 pm dimension was purchased from
Pehnomenex.

2.3. Standard solutions

First a stock solution of resveratrol with a
concentration of 1g /L was prepared. The
resveratrol standard was initially dissolved
in a minimal volume of methanol to
guarantee a complete dissolution. Before
analysis, a set of standards were prepared
from the stock solution, diluted in
methanol 99%. Special care was taken in
connection with the degradation of
standard solutions, keeping them protected
from exposure to air and light. Standards
were stored in brown glass containers at -
20°C.

2.4. Sample collection and preparation

Four sets of plant material, marked as I, 11,
I11 and IV were used in the study, as it
follows:

I. The samples collected on May 30, 2019
(Vitis Vinifera variety Merlot, Feteasca
Regala, Cabernet Sauvignon and Burgund
Mare) were kept for 6 weeks at 20 °C to
increase the concentration of resveratrol,
optimal parameters recommended by the
latest research in the field [14]. After the 6
weeks, the samples were dried in a
thermostat at 45 °C for 24h. Then the
samples were powdered in a laboratory
grinder and macerated with a solution of
80% (v/v) methanol, 5 mL per g of the
powdered material for 72 h at room
temperature in darkness. After filtration
through filter paper, the dry matter was
macerated once more with the same
amount of the solvent, and the two extracts
were combined. Until use in analyses the
extracts were kept for several days in a
refrigerator at 4 °C.

Il. The samples collected on 7 October
2019 (Vitis Vinifera variety Feteasca Alba,
Muscat de Hamburg and Muscat Ottonel)
were kept for 12 weeks at 20 °C to
increase the concentration of resveratrol.
After the 12 weeks, the samples were dried
in a thermostat at 45 °C for 24h. Then the
samples were powdered in a laboratory
grinder and the powdered material was
split in two. The powdered material was
macerated with the technique described
above, with the difference that one sample
was macerated with a solution of 80%
(v/v) methanol, and one sample was
macerated with a solution of diethyl-
ether:ethanol 96% in the ratio of 1:4. After
that the samples were filtered and stored in
same conditions described at I.

I11. The samples collected on 20 may 2020
(Vitis Vinifera variety Tamaioasa, Feteasca
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alba, Coarnd neagra and Muscat Ottonel)
were split in two and one part was kept for
6 weeks at 20 °C and one part was kept for
12 weeks on the same conditions. After
that, the samples were grinded, macerated
and filtered with the technique described
above, at point I, with the difference that
one part was macerated with a solution of
80% (v/v) methanol, and one part was
macerated with a solution of diethyl-
ether:ethanol 96% in the ratio of 1:4.

IV. The samples collected on 07
November 2020 (Vitis Vinifera variety
Muscat Ottonel, Feteasca Alba, Feteasca
Neagra and Coarna Neagra) were prepared
with the technique described at I11.

2.5. Analytical HPLC procedure

The extracts obtained were partially
purified before HPLC analysis. The
extracts were first evaporated using a
rotary evaporator near to dryness and then
redissolved in diethyl ether, and the
solution was washed 3 times with 5%
sodium  bicarbonate solution in a
separatory funnel. The diethyl ether layer
was recovered, evaporated on a rotary
evaporator and redissolved in methanol.
The obtained extract was filtered through
0.22 um PTFE membrane filters prior to
HPLC analysis and then injected (with a
volume of 8 uL) into the HPLC instrument
(Schimadzu, Kyoto, Japan) for analysis
using an SPD-M-20A diode array detector.
The separation was carried out on a
Phenomenex Kinetex 2.6 um Biphenyl 100
A HPLC Column 150 x 4.6 mm
thermostated at 20°C. Elution was carried
out with a solvent system consisting of
pure water (solvent A) and acetonitrile
(solvent B) as previously described by
Marshall et al. (2012) with modifications.
Binary gradient consisted of solvent A:
pure water and solvent B: acetonitrile as

follows: linear gradient from 0% to 10% B
in 42 min, 10-40% B in 42.6 min, 40-90%
B in 46.5 min. Run time was 49.5 min
[17]. The solvent flow rate was of 0.5
mL/min. The determination of trans-
resveratrol was carried out at 306 nm
detection wavelength.

The obtained standard calibration curves
showed high degrees of linearity (R2 >
0.9996). Data collection and subsequent
processing were performed using the LC
solution software version 1.21 (Shimadzu,
Kyoto, Japan). Analyses were performed
in duplicate and the quantification was
made based on the peak area, using the
external standard method.

3. Results and discussion
3.1. Solvent extraction yield

As it shown in Table 1, solvent diethyl-
ether:ethanol 1:4 ratio have had a higher
extraction yield in all cases. The increase
in the amount of resveratrol extracted
ranged from 5% (Feteasca alba from 0.20
mg/kg D.W. with methanol 80% to 0.21
mg/kg D.W.) to 1569% (Tamaioasa from
0.36 mg/kg D.W. to 6.01 mg/kg D.W.). In
most cases the amount of resveratrol
extracted  with  this  solvent  was
considerably ~ higher.  Most  studies
recommend methanol 80% [18] or ethanol
80% [19, 20, 21] for extraction of
resveratrol from vine shoots samples.
Gromova et al. (1975) used diethyl ether in
the extraction of resveratrol from the bark
of Pinus sibirica [22] and Piyaratne (2018)
from the bark of spruce Picea mariana [3].
Although methanol is a polar organic
solvent that provides a higher percentage
of extractives, is not highly selective for
polyphenols [23]. On the other hand,
diethyl ether, who is a relatively nonpolar
solvent, is more preferable because of the
selectivity for polyphenols, including
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trans-resveratrol. This solvent facilitates
the extraction methodology for the next

steps of purification. [3].

Table 1.

Resveratrol content of the samples collected from the same area (Cotnari, Iasi) extracted with methanol
80% and diethyl-ether:ethanol 1:4 ratio

Solvent extraction

Diethyl-ether:Ethanol Storage time of

Variety Mett:sg/?lérgswr)a trol 1:4 ratio (resveratrol samples
o mg/Kg D.W.)
Feteasca Alba 107.09 178.65
Muscat Ottonel 58.96 106.66 12 weeks
Muscat de Hamburg 51.27 106.99
Tamaioasa 0.36 6.01
Coarnd Neagra 142 1.57 6 weeks
Muscat Ottonel 151 12.52
Feteasca Alba 0.37 1.89
Tamaioasa 0.35 1.15
Coarnid Neagra 0.21 0.28
Muscat Ottonel 0.24 0.66 12 weeks
Feteasca Alba 0.20 0.21
Feteascd Neagra 374.03 1676.39
Feteasca Alba 113.18 604.73 6 weeks
Muscat Ottonel 525.04 735.76
Coarna Neagra 89.14 468.91
Feteasca Neagra 820.26 2367.37
Feteasca Alba 92.98 524.37 12 weeks
Muscat Ottonel 315.19 525.04
Coarna Neagra 157.19 261.21

The research made by Aavikasaar et al.
(2003) reported that dry extracts of vine
stems obtained from its solution in 80%
ethanol to be practically insoluble in
diethyl ether. On the other hand, by adding
diethyl ether to the solution extract 96.6%
ethanol, at the diethyl-ether:ethanol ratio
1:4, the extract precipitate, resulting in a
decrease of the content of dark brown
matter, without the loss of stilbenoids [2].
In this study it was used this solvent as a
solvent for maceration to extract
resveratrol from vine shoots sample as an
attempt to skip the precipitation step and to
make the solvent more selective.
Unexpectedly, this solvent generated
considerably higher resveratrol yields.

3.2. Influence of storage time on
resveratrol content

Recent publications gave rise to the
hypothesis that trans-resveratrol
accumulate in vine wastes during
postharvest storage [14, 24]. Houillé et al.
(2015) reported a strong increase,
approximately 40-fold, in the
concentration ~ of  monomer  trans-

resveratrol during the first six weeks of
storage at 20 °C of pruned grape canes.
This phenomenon observed in eight
different varieties was due to the induction
of stilbenoid metabolism [14]. Table 2
shows the vine shoot concentrations of
resveratrol after 6 and 12 weeks of storage.
The increase in resveratrol concentration is
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recorded for 5 samples, varying between
64% (Merlot 17.82 mg /kg D.W. to 29.28
mg /kg D.W.) and 119% (Feteasca Neagra
374.03 mg /kg D.W. to 820.26 mg /kg
D.W.) The decrease in resveratrol
concentration is recorded for 7 samples,
the decrease varying between 2.78%
(Tamaioasa 0.36 mg/kg D.W. to 0.35
mg/kg D.W.) and 98% (Muscat Ottonel
12.52 mg/kg D.W. to 0.24 mg/kg D.W.).
Ewald et al. (2017) reported an enormous
increase (400 to 1400%) of trans-
resveratrol during the 6 months of storage.

After another 6 moth of storage the trans
resveratrol decresed in all grape canes,
except for Regent variety [25]. The fact
that post-pruning storage of vine shoots
have a direct impact on the concentration
of trans-resveratrol is confired by the study
made by Cebrian et al. (2017), who
reported a significant increase of this
monormer on the first 3 month of storage
for the variety Airén (77.10 to 151.60
mg/kg D.W.) and Cencibel (50.41 to
224.83 mg/kg D.W) [26].

Table 2.

Resveratrol content of vine shoots samples after 6 and 12 weeks of storage at 20 °C extracted with
methanol 80%

Storage time

Variety 6 weeks (resveratrol 12 weeks (resveratrol Sample set
mg/kg D.W.) mg/kg D.W.)

Merlot 17.82 29.28

Cabernet Sauvignon 20.58 23.39 |
Feteasca Regald 17.74 3.13

Burgund Mare 6.75 443

Tamaioasa 0.36 0.35

Muscat Ottonel 12.52 0.24 i
Coarna Neagra 1.42 0.21

Feteasca Alba 0.37 0.20

Feteasca Neagra 374.03 820.26

Feteasca Alba 113.03 92.98 v
Muscat Ottonel 149.98 315.48

Coarna Neagra 89.14 157.19

Accumulation of trans-resveratrol during
storage period is due to activity of key
genes involved in the stilbene biosynthesis.
Houille et al. (2015) reported that the
presence of PAL, 4CL and C4H, the three
genes of the general phenylpropanoid
pathway, were constitutively expressed
over the 6 weeks of storage, and in
addition, STS (forming E-resveratrol) was
induced during the first 4 weeks of storage.
Therefore, vine shoots samples are still

transcriptionally active during the storage
period [14].

3.3. Influence of collecting period

Resveratrol concentration of the 3 sample
sets of vine shoots varied considerably, as
can be seen in Table 3., with the highest
concentrations being recorded for the
sample set collected in November 2020.
The lowest concentrations were recorded
for the sample set collected in May 2020.
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The influence of the harvesting time can be
seen clearly for the variety Feteasca Alba
and Muscat Ottonel. The most unfavorable
harvest season would be spring, obtaining
the lowest values of resveratrol. The most
favorable season is autumn, especially
November.

Resveratrol content may vary because of
the difference in the microclimate and
phytosanitary conditions in which vine
grows [27]. Ji et al. (2014) studied the

distribution and season regularity of
resveratrol in different tissues of Vitis
armurensis and shows that resveratrol
contents are augmented gradually from
January to September, and then decrease
until January of the following year [28].
This study is in agreement with the result
of this study regarding the fact that
resveratrol ~ reaches its  maximum
concentration in autumn.

Table 3.

Resveratrol content for vine shoots samples collected from the same area (Cotnari, Iasi) extracted with
diethyl-ether:ethanol 1:4 ratio after 12 weeks of storage

07 October 2019 (11) 22 May 2020 (111) 07 November 2020 (1V)

. Resveratrol . Resveratrol . Resveratrol

Variety mg/kg D.W. Variety mg/kg D.W. Variety mg/kg D.W.
Feteasca Alba 178.65 | Feteasca Alba 0.51 | Feteasca Alba 524.37
Muscat Ottonel 109.66 | Muscat Ottonel 0.66 | Muscat Ottonel 525.04

Muscat de . - - <
Hamburg 106.66 | Coarna Neagra 0.28 | Coarnad Neagra 261.21
Tamzioasi 1.15 | Feteascd 2367.37
Neagra

The  variation in  trans-resveratrol
concentration may also be influenced by
the year of harvest, namely the climatic
and growing conditions of that year. Thus,
in 2020, the highest concentrations of
trans-resveratrol were recorded in the
extracts of vine shoots. This is also
confirmed by Guerrero et. al (2016) who
determined the trans resveratrol content for
4 vine shoots variety in 2014 and 2015 and
showed that this was the most varying
compound within the years. Trans-
resveratrol was more abundant in 2015
than in 2014, in all varieties [29].

3.4. Variety influence

Red wines, in generally, contain a high
amount of trans-resveratrol, while in white
wines trans-resveratrol occurs mostly in
low levels [30 - 32]. The analysis was
made to see if this ascertainment applies

also to vine shoots samples from different
varieties.

The shoot samples were divided into 2
categories, depending on the variety of
grapes, white or red to see if the resveratrol
content can be correlated with the grape
variety. More samples of both varieties,
red and white, collected and processed
under the same conditions needed to be
studied to establish a correlation on the
difference of trans- resveratrol content.
The average concentration of trans-
resveratrol is 82.3 mg/kg D.W. for white
varieties and 221.73 mg/kg D.W. for red
varieties. Anastasiadi et al. (2012) found
the average concentration of trans-
resveratrol to be 149 mg/kg D.W. for red
and 113 mg/kg D.W. for white varieties in
vine shoots [33]. Pifieiro et al. (2016)
reported a trans-resveratrol content for
vine shoots extracts who ranged between
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37.4 - 1529 mg/kg D.W. for white varieties
and 45.6 - 664.9 mg/kg D.W. for red
varieties [34]. The results are much higher
for red varieties in our study because the
red variety who had the higher resveratrol

content, Feteasca neagra (820.26 mg/kg
D.W.), had 2.6 times more than the white
variety Muscat Ottonel (315.48mg/kg
D.W.), who had the higher resveratrol

content among the white varieties.
Table 4.

Resveratrol content for vine shoots samples collected from the same area (Cotnari, Iasi) extracted with
methanol 80% after 12 weeks of storage

White grape vines Red grape vines
. Resveratrol . Resveratrol Sample set
Variety mg/kg D.W. Variety mg/kg D.W.
Feteasca Alba 107.9 | Muscat de 51.27
Hamburg I

Muscat Ottonel 58.96
Tamaioasa 0.35 | Coarna Neagra 0.21
Muscat Ottonel 0.24 Il
Feteasca Alba 0.20
Muscat Ottonel 315.48 | Feteasca Neagra 820.26 v
Feteasca Alba 92.98 | Coarnd Neagra 157.19

3.5. Potential of vine shoot wastes as a
source for resveratrol extraction

Agricultural wastes represent a largely
ignored source of high-value
phytochemicals substances and value-
added industrial products that could
contribute to sustainability objectives.
Summer and autumn trimming of vine is
performed to maintain desired canopy
shape best suited for optimal grape
production. During this process
considerable amount of green mass
(portions of shoots, leaves and tendrils) is
removed [35]. The global wine and table
grape industry, with annual sales of >US$
100 billion, generates large quantities of
waste each year that is generally
composted or burned for disposal.
Grapevines are pruned annually, and these
wastes represent a potentially important
global source for extraction of trans-
resveratrol [36].

The resveratrol content of vine waste is
between 0.20 — 2367.37 mg/kg D.W. for
the varieties researched in this study. By

optimizing extraction parameters and
sample processing after collection the
resveratrol extraction yield could be
significantly improved. These findings are
in agreement with other studies who
reported a resveratrol content between
1300 and 4100 mg/kg D.W. in cane
extracts [37]. In the work of Cetin et al.
(2011) resveratrol content varied between
9.5 and 39.4 ug/100g D.W [38]. Aaviksaar
et al. (2003) determined the presence of
trans-resveratrol in  Estonian  grape
cultivars in concentrations between 100
and 4700 mg/kg D.W [2]. In the survey of
trans-resveratrol contents of grape cluster
rachis from nine Vitis vinifera varieties,
Melzoch et al. (2001) found levels ranging
from 7 to 480 mg/kg D.W [39].

Higher levels of trans-resveratrol that is
approaching to the results of this study
were reported in China by Zhang et al.
(2011), who found concentrations between
570 and 1751 mg/kg fresh matter in one-
year-old canes [40]. Pussa et al. (2006)
reported a resveratrol content between
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1100 and 3200 mg/kg D.W. for hybrid
cultivars from Estonia [41]. Pifieiro et al.
(2017) reported a resveratrol content for
Spanish vine shoots samples between 122
— 5361 mg/kg D.W [20].

This results confirmed that production of
stilbene by grapevine largely depends on
the grape cultivar, climate, extraction
conditions and the expose to fungal
parasites and physiological stresses such as
UV light and heavy metals [42].

Zhang et al. (2011) analyzed the trans-
resveratrol content for 165 grape cane
samples from three major grape production
regions. Of the cultivars analyzed, Vitis
vinifera (937.9 mg/kg FW —fresh weight)
have had the higher amount of trans-
resveratrol than hybrids of V. vinifera and
V. lambrusca (571 mg/kg FW). Among the
grape vine varieties, the grape cane
extracts coming from wine grapes vine
(64.7 to 1,751.6 mg/kg FW) had a higher
content of trans-resveratrol than table
grapes vine (671.2 to 841.8 mg/kg FW)
[40].

The extraction method is also critical to
ensure a good recovery of stilbenoids and
the range of extraction methods tends to
bias the results [43]. Furthermore, an
accurate quantification of stilbenoids relies
on calibration curves with pure stilbenoid
standards because the quantification of
stilbenoids as a resveratrol equivalent leads
to an underestimation of the concentrations
of resveratrol oligomers [11]. Additionally,
a disparity in stilbenoid composition of
vine shoot samples has been observed
during storage, the time elapsed between
vine pruning and the phytochemical
analyses. An increase in the trans-
resveratrol concentration from 6 weeks to
12 weeks was observed.

Temperature of the storage of shoot
samples have a high influence on the
accumulation of trans- resveratrol. Houille
et al. (2015) reported a delay in
accumulation for temperatures below 20
°C (15 °C and 5 °C). After a short heat-

shook treatment (2h at 65 °C) applied to
vine shoot samples with the intent to
denature proteins, inhibits the
accumulation of trans-resveratrol during
the storage period and suggests the
involvement of active enzymes in this
phenomenon. Similarly, when canes were
stored at —20 °C, trans-resveratrol was not
induced [14].

4. Conclusion

Results of this study show that solvent
diethyl-ether:ethanol 1:4 ratio used for
extraction of resveratrol from vine shoots
is better than methanol 80%, obtaining
greater yields, up to 1569%. Storing the
shoots for another 6 weeks influenced both
positively and negatively the amount of
resveratrol. The increase or decrease in the
amount of resveratrol may be due to the
variety, cultivation conditions or chemical
composition of the shoots at time of
harvest.

Harvesting time of the shoots can
significantly influence the amount of
resveratrol available in the shoots. Our
findings show that November is the
optimal harvesting time the vine waste as a
prime material for resveratrol extraction,
the variety Feteascda Neagra having a
resveratrol content of 2367.37 mg/kg D.W.
The processing of waste in optimal
conditions can increase the extraction
efficiency much compared to their
processing at the time of harvest.

It could not be established a correlation
between the color of grape variety and
resveratrol content, as in the case of wines.
These results suggest that Romanian vine
waste can be an excellent source for
resveratrol extraction. Further
improvements can be done on establishing
the optimal parameters for extracting
resveratrol  from vine shoots and
purification methodologies.
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