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INTRODUCTION

e

»Wine is a very important product in Macedonia
» It has been produced long time ago

F &8 > Three wine regions in Macedonia:

#=¢ * 1. Povardarie-Vardar region (the biggest) s
M 2. Pelagonia-Polog region ,

) ' 3. PcCinja-Osogovo region A &
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INTRODUCTION

Grapes varieties

Various grape varieties are grown in Macedonia, including:

= Red varieties: Vranec, Cabernet Sauvignon, Merlot,

StanusSina, Kratosija, Kabernet Franc, Kadarka, Pinot

Noir, etc.
= White varieties: Smederevka, Charodonnay, Zilavka,

Zupjaka, Sauvignon Blanc, Muscat Otonel, etc.
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VRANEC

» Vranec Is the most important red &"\ o M
variety in of Macedonia. >

» It Is represents about 70% of aII re
grape varieties grown in the |

» From this grape vari
produced qu red wi
purple red colour.




STANUSINA

»Macedonian authentic
Indigenous variety that can
be found only in the Tikves |
‘region. '

» StanusSina wines are red
‘and pink.
»Popova Kula Winery Is
_ the first winery which

started producing wine of
this variety.




AIM OF THE STUDY

Evaluation of the phenolic composition of Stanusina
wines (exclusive and authentic wines of Macedonia),
Comparison them with Vranec wines (the most popular in
Macedonia, as well as in the Balkan region) and
Cabernet Sauvignon wines (the most known
International red variety).

Stanusina wine was studied for the first time, and the
extraction of phenolic compounds during maceration
was monitored with the time (3, 6 and 9 days).




EXPERIMENTAL

Winemaking Analysis of phenolic

compounds

N
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Spectrophotometric analyses:
\’ - Total phenols

= - Antioxidant activity
‘ - Colour, hue

v
§ HPLC analysis
\ - Anthocyanins
e = - Phenolic acids
QY - Flavan-3-ols

%



RESULTS AND DISSCUSION

General chemical composition

Stanusina Vranec

Alcohol: 13.57 % Alcohol: 11.52 %

Total acid: 5.5 g/L Total acid: 6.5 g/L

Total phenols: 795 mi/L GAE Total phenols: 1014 ml/L GAE
Antioxidant activity: 102 mg/L TE Antioxidant activity: 108 mg/L TE

Cabernet Sauvignon

Alcohol: 12.97 %

Total acid: 5.9 g/L

Total phenols: 1547 mi/L GAE
Antioxidant activity: 115 mg/L TE




RESULTS AND DISSCUSION
HPLC analyses
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UV-Vis chromatogram of Cabernet Sauvignon wine sample recorded at:

» 530 nm for separation and quantification of anthocyanins (10 compounds).

» 324 nm for separation and quantification of flavan-3-ols and hydroxybenozic acids (4
compounds).

» 280 nm for separation and quantification hydroxycinnamic acids derivatives (2
compounds).



RESULTS AND DISSCUSION

Quantification of anthocyanins

Wine Vranec Cabgrnet Stanusina
Sauvignon
Days 3 6 9 3 6 9 3 6 9
Dp-Glc 588 122 103 204 558 319 nd nd  nd.
Pt-Glc 30.4 486 432 117 205 155 434 513 2.62
Pn-Glc 913 211 178 035 570 431 nd nd  nd.
Mv-Glc 485 649 595 251 466 436 101 115 87.8
Total Glc 531 732 667 265 497 459 105 121 905
Pt-AcGlc 365 589 563 259 127 109 nd. nd  nd.
Pn-AcGlc 6.30 853 848 129 164 129 nd. n.d. n.d.
Mv-AcGlc 733 102 948 157 284 255 992 104 7.88
Total AcGlc 833 116 109 173 313 279 992 104 7.88
Pn-coumGlc 356 6.92 531 023 019 017 000 116 0.15
coumGlc 535 741 59.2 239 472 420 137 216 145
Total coumGlc  57.1 81.1 645 241 474 422 137 227 146
Total - 140 197 173 197 360 321 237 331 225
anthocyanins

>Glc/ZacG 638 631 612 153 159 165 106 116 115
>Glc/ScoumGlc 9.31 9.03 103 109 105 108 7.68 530 6.19
ZAcGlclzcoum o 143 169 715 660 660 072 046 054

Glc




RESULTS AND DISSCUSION

Quantification of non-anthocyanins

Cabernet o
Vranec . Stanusina
Sauvignon
Time of 3 6 9 3 6 9 3 6 9
maceration (days)
Protocatecuic acid 47.6 n.d. 26.7 247 186 18.6 18.2 n.d. 15.8
Galic acid 59.9 187 170 113.1 328 3484 67.4 141
158
Syringic acid 325 244 371 nd. nd. 155 21.8 22.0 nd.
Total HBA 140 211 234 138 347 383 107 163 174

p-Coumaric acid 14.1 128 840 6.31 569 123 2.24 3.45 451
Caftaric acid 195 166 148 166 995 941 428 425 373
Coutaric acid 23.3 294 255 198 139 116 18.5 26.2 244

Caffeic acid 109 109 16.2 114 105 4.43 47.7 35.7 30.1

Fertaric acid 18.2 227 195 206 171 18.1 14.9 205 21.8

Total HCA 262 242 218 224 147 141 511 511 454
Total phenolic

acids 402 453 451 362 493 523 619 674 628
Catechin 20.5 220 251 874 292 375 139 214 262




RESULTS AND DISSCUSION

Principal component analysis (PCA)
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a) b)

Principal Component score plot (a) and correlation scatterplots (b) of the variables
with PC1 and PC2 based on anthocyanins, phenolic acids and catechin for the
Stanusina, Vranec and Cabernet Sauvignon wines produced with 3, 6 and 9 days
of maceration



CONCLUSION

v'Anthocyanins reached highest content at 6th day of
maceration.

v"Hydroxybenzoic acids increased during winemaking
and reached to the highest concentration in the
wines after 9 days of maceration.

v"Hydoxycinnamates reached to maximum
concentration after 3 days of maceration.

v All wines showed high values of antioxidant activity.
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