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Abstract:

Context and purpose of the study - ‘Mavrodafni’ (Vitis vinifera L.) is considered one of the oldest grapevine
cultivars indigenous to the Greek vineyard, with western Peloponnese being its primary center of
cultivation. ‘Renio’ is considered to be either a variant of ‘Mavrodafni’ or an altogether different cultivar.
Both ‘Mavrodafni’ and ‘Renio’ can be found in the vineyards of the centers of cultivation, since ‘Renio’ is
considered to be more productive compared to ‘Mavrodafni’, and for this reason, it has gradually replaced
‘Mavrodafni’ from cultivation over the course of time. The aim of the present study was to assay the
mechanical properties, the polyphenolic content and the antioxidant capacity of skin extracts and must of
berries coming from ‘Mavrodafni’ and ‘Renio’, cultivated in the same vineyard as well as in the different
regions of cultivation of the PDO Mavrodafni Patras.

Material and methods — Samples of ‘Mavrodafni’ and ‘Renio’ were collected from six different regions of
cultivation of the PDO Mavrodafni Patras. The samples collected in the different regions originated from the
same vineyards. In view of the study’s aim, the samples were studied and analyzed using High Performance
Liquid Chromatography (HPLC) coupled with a diode array detector and spectrophotometer in order to
determine total soluble solids, pH, total titratable acidity, polyphenol content and antioxidant capacity.

Results - The results revealed that, in general, ‘Mavrodafni’ and ‘Renio’ exhibited different polyphenolic
profile in the case where the samples originated from the same vineyard as well as in the case where the
samples originated from different regions of the PDO Madrodafni Patras. In particular, the must of
‘Mavrodafni’ exhibited higher concentration in sugars, with a statistically significant difference compared to
‘Renio’, while there were no differences recorded neither in total titratable acidity of the must nor in the
average weight of bunch. ‘Mavrodafni’ recorded the highest concentrations in skin total phenolics, skin total
anthocyanins, skin total tannins in all studied regions, with a statistically significant difference compared to
‘Renio’. ‘Mavrodafni’ and ‘Renio’ contained appreciable amounts of quality characters of grape and must,
depending on the different regions where they are cultivated, and they would be worthy of further study
and use for the production of different types of wines.
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1. Introduction.
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Abstract

Context and purpose of the study - Mavrodafni’ [Vitis viniferg L) iz
considered one of the oldest grapevine cultivars indigenous to the
Greek vineyard, with western Peloponnese being its primary center
of cultivation. ‘Renio’ i considered to be either a variant of
‘Mavrodafni’ or an aktogether different cuftivar. Both ‘Mavrodafni’
and ‘Renio’ can be found in the vineyards of the centers of
cuitivation, since ‘Renio’ & considered to be more productive
compared to ‘Mawodafni’, and for thiz reason, it has gradually
replaced ‘Mavrodafni’ from cultivation over the courze of time. The
aim of the present study was to assay the mechanical properties,
the polyphencfic content and the antiowidant capadity of skin
extracts and must of berries coming from ‘Mavrodafn? and ‘Renio’,
cultivated in the same vineyard as well as in the different regions of
cuitivation of the PDO Mawrodafni Fatras.

Material and methods - Samples of ‘Mavrodafni® and ‘Renie’ were
collected from six different regions of cultivation of the PDO
Mavrodafni Patraz. The zamples collected in the different regions
originated from the same vineyards. In view of the study’s aim, the
samples were studied and analyzed using High Performance Liquid
Chromategraphy (HPLC) coupled with 3 diode amay detector and
spectrophotometer in order to determine total soluble solids, pH,
total titratable acidity, polyphenol content and antioxidant capacity.

Results - The results revealed that, in general, ‘Mavrcdain? and
‘Renio’ exhibited different polyphenolic profile in the caze where the
zamples origingted from the zame vineyard 33 wel az in the caze
where the samples orignated from difierent regions of the PDO
Madrodafni Patra_ In particular, the must of ‘Mavrodafni’ exhibited
higher concentration in sugars, with a statistically significant
difference compared to ‘Renio’, while there were no differences
recorded neither in total tivatable acdity of the must nor in the
average weight of bunch. ‘Mawecdafni' recorded the highest
concentrations in =kin total phenalics, skin total anthocyaning, skin
total tanninz in 3l studied regions, with a satistically significant
difference compared to ‘Renio’. ‘Mavrodafni and ‘Renio’ contained
appreciable amounts of quality characters of grape and must,
depending on the different regions where they are cultivated, and
they would be worthy of further study and use for the production of
different types of wines.

Materlals and Methods

Vineyards and Flant material

The vineyards from where the samples were collected are located in
the grester arez of Achaia (Table 1). The vines were selected for
study via an aszay of their polyphenolic profile on the basis of (a)
their being the most representative ones of each cultvar and [b)
their morphology.

Sampling process

Grapes were randomly selected from different vines of each cultivar
and three (3] zampling proceszes took place. The grapes were
collected from the main shoots of different positions. Each sampling
constituted one replication. A total of three (3} repications per
trestment [cultivar) took place. The sampling process and samples
preparation for spectrophotometric and HPLC analyzes as well as
the data analysis described in Stawakaki et 3l [2015) were followed
for theneeds of thisexperiment.

M easurements

=Bunch and berry mechanical properties (weight, length, and width)
~Determination of total soluble sofids, pH and total titratable acidity
-Determination of total polyphencl content in berry skins
=Determination of total anthocyanins in berry skins

-Determination of total flavonoid content

-Determination of total flavancls

-Determination of flavone and flavonal content

»Determination of total tannins in berry skins

-Determination of anticsidant capacity in berry ckins

Reagents and chemicals
The warious polyphenolic compounds analyred were identified
according to their order of elution and the retention times of the
pure compounds. The reagents and chemicals uzed wene the zame
as in Biniari et al. (201B).
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Introdudtlon Table 1. Cultivars studied and vineyards' characteristics

The vineyard of the Peloponnese i one of the oldest vineyards of

Greece and indudes a large number of grapevine cuitivars, among vnepara NG
which are some of the most important cultivars of the Green - Syam
wineyand. A Corden
During the past years, the problems refated to the knowledge of A ardan
wvarietal potentizl 2z well 35 to sanitation of grapevine propagsting Fastana - Cordan
materid have incressed to such an extent that they thresten the ¥aramtzas  Cordon
witicuttural production as well as the establishment of productive Varamza  nfa
vineyards. Karys  Cordon
In addition, in the witicultural PDO region Mavwodafni Patras, factors Karyes Cordan
such as the application of cultivation technigues related to vineyard
management resufting in increased yield [per ha), rake guestions et Myt va
regarding the guality of wine products, as well as regarding the atwidylas  nfa
overall future of viticulture in the region. Linas nfa
In view of cimate change and the depletion of natural resources
due to the intensification of vine growing, it isimperative that inputs
be reduced. The above-mentioned issues are intensified by the s 5 characters ofthe must
significant increase in demand for these wine products.
“Mavrodafn? isa precious red grape cultivar with the Peloponnese Total Thr.
and the lonian islands being its cultivation centers. It has been pH Sugars (Bri) Addity
described 3 ‘Mawodaphne' (Guillon, 1898; Viala and Vermorel,
1505} and 2= "Mavrodaphni noir [Rovasends, 1887). 1t it 3 very MaVIOdafrl Arl 3.17+0.00g 17.16+ 0.03f|6.75+ 0.00ab
vigorous grape cultivar of medium yieWd capacty. Howewer, it is Remio Ara 3.15+0.00g 12.05$0.05h|5.50% 0.25de
characterized by intense poor fruit set, and this demands the vse of  Mawrodafnl_Fostaina 3.71+0.00b 1E.90+0.00c| 5.25 +0.00e
specfic cultivation technigues that increase cultivation cost  Mawrodafnl_Karantzas | 3.39+0.00f 17.43$0.03d(6.254 0.12bc
[stavrakakis, 2010} . . . Renlo_Karantzas 3.56+0.00d 1550 +0.00e(56.00 0.00cd
;':1:": :‘_’f’f‘::’;‘;e‘l“ f:';e : g":;a":": ;:a:;‘::f"":n:;“‘z"' Mavradafnl_Karyes 3.41+000e 1236+0.03g|6.62+0.12ab
ma'Tae's showsd that they are d'ﬂe':nt o 't'va': [stavrakakd and Rienio_Karyes SN TR T | AR
Bimian, 2008). ‘Remo’ & kst vizerous, less quaitatie tut more  Mavredafni Katwhylos|3.56+0.00d 2178 0.00a] 5.25 £0.002
productive compared to ‘Mavrodsfn’ and does not require spedfic  ReNio_Katwhylos 3.74+0.00a 2176+0.03b( 4.50+ 0.00f
cultivation technigues. For this reason, it has gradualy replaced Mawrodafnl Linos 3,55+ 0.00c 21.80 $0.00b| 5.25 +0.00e
‘mavrodafni’ from cultivation over the course of time or in some
cazes it is co-cultivated with ‘Mavrodafni, with adverse effectz on  Table 3. Mechanical properties of the grape
the quality of the wine products.
The zim of the present study was to =say the mechanica Bunchlength | Bunch width |  Bunch weight
properties, the polyphenolic content and the antioxidant capacity of fem} [em} fem)
=kin extracts and must of bemies coming from ‘Mavrodafni® and i_Arla 19662 1.85ab | 9,66+ 0.66abs | 248.33 +54.63abc
‘Renie’, cultivated in the same vineyard & well s in the different [Renia_Arla 18.66 +0.88ake | 8.264 0.3k | 25166 +32.05abe
regions of cuftvation of the PO ‘Mavrodafni Patras’ i_Fostaing  |17.00+173abed | 9.002 0.576 | 300.00 + 10.63ab
Mavrodafni_Karantzas | 13.9010.10cd [3.504 0.%abe | 165331 6.33cd
Results and Discussion [Renio_Karanteas 153321 F6abed | 6.00 4057 | 208.00 +13.52bed
. . o i Karyes  [18.002057abed | 13,33 2 1660 | 259,66 +38.80abe
'Mav'ef‘lafn ‘_ recorded the h;hest _eencent'at ons in skin u?ta Renio_faryes 3310660 |108320.16ab| 133 125 72abc
pngno cs,rsk n wn? janthoqap ng, skrn total tannins in 3 studgd T TS.001 0,00 |9.10. 092000 225,00 18 73a6cd
regions, with a statistically significant difference compared to ‘Renio’ Renios Katwhyls 3 00:0.00d | 8332 0005 | 168.00 224,095
(Tables 2, 3, 4). In general, ‘Mavrodafni’ and ‘Renio’ exhibited  |\urogarm Linos 14832 109l | 5502028 | 90.66:352
different pofyphenolic profie, but both cultivars’ contained -
appreciable amounts of guality characters of grape and must,
depending on the different regions where they are cultivated, and
they would be worthy of further study and use for the production of
different types of wines.
Table 4. Total polyphenc content and antioxidant capadity in berry skins
skin total sntotal - skintotal | skintotdl | gg g | sy gore | AnUeAdEnt
phenoics mg | 0= e | s | fsvonoids ms | favones (mg | “oro Y 17
catechin/g faw.} o) w) fan.) catechin/g f.w) [ rutinfg fw.) fw)
Mavrodafni_ara 52201 3.44d 12.60 1 0.46b 3.70+0.06b | 616312 50b B.95+ 0.70d 150+ 0.08abe |63.25 +0.98cd
Renio_arls 5440+ 057d | 57610.20f 4.05f0.04a [63.45f118ab| S.10fo.sicd | 1.35%0.100d |65.07+0.48c
Mavrodafni_Fostaina 615213 16cd (11.20+0.31bed 336+0.03cd [6B.0711.34ab| 5.051035e 160+ 0.10bed | 64.80+0.73¢
Mavrodafni_Karantzas | 604011 52cd 13.00 1 0.24b 3.14+0.02e | 68.570.853 5.70+023e |172+0.1Babed | 57.8010.62d
Renio_Karantzas 21361 1453 B.20+0.42ef 3.79%0.01b (31.80+145cd| 11.5030223b | 2.13+0.063b | 64.40F0.34c
Mavrodafni_karyes 6440+131c | 11BE+06A0bc 318+005de [ 7054+124a | 563+033e | 131+004cd | 76.BBE0.52h
Renio_Karyes 73.021024b | 060t 03acde  3.88+0.03b | 21 56+0.00e |10.36+026abod| 115+0.05d | 76631 1.05h
Mavrodafni_Katwhylos| §1.02% 091k 16.92 1 0.30a 3.34+0.02c | 1038+ 0.85¢ | 0.06+0.03bed | 1.00+0.11abc | BO.A0E0.450
Renio_Katwhiyics B87.44%137a | B.BBX0.27de 3342 0.0icd | 365006 | 1208 0.14a | 23130202 |65.44%0.6%
Mavrodafni_Linos B0.16% 0.96b 1B.1610.52a 3.28+0.03cde| 22584260 | 1165+ 044ab | 211+ 0.04ab | 80.0110.433
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