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1. INTRODUCTION 
Wines contain a large number of different polyphenols that have excellent antioxidant properties and often exert specific health-promoting effects. Polyphenolic composition of a number of wines from the berries of two species of Vitis was studied by high performance liquid chromatography-tandem UV diode array-ion trap mass selective detection (LC-DAD-ESI-MS/MS) 

2. MATERIALS AND METHODS 
Polyphenols were identified and quantified in the wines made from the following cultivars: Cabernet Sauvignon, France (wine No. 1), Spain (No. 2) and Chile(No. 3); Pinot Noir, Romania (No. 4), and Shiraz (No. 5) and Merlot, South Africa (No. 6), belonging to species V. vinifera and hybridic Rondo (No. 7; over 50% of V.vinifera) and a blend of Rondo (No.8), (50%),  Zilga (25%) and Hasaine sladki (25%), all cultivated in Estonia (latitude 58o22’’) and belonging to the hybrids of V. vinifera and V. amurensis. Standard compounds catechin, ellagic acid, piceid, resveratrol quercetin, myricetin, quercetin glucoside ... were purchased from Sigma-Aldrich. LC-DAD-MS/MS was carried out at the  1100 series system of Agilent Technologies (Palo Alto, USA). For the separation of compounds, a reversed phase HPLC Zorbax 300SB-C18 column (2.1 × 150 mm; 5 µm; Agilent Technologies) was used in a stepwise mobile phase gradient of 0.1% formic acid (solvent A) and acetonitrile (solvent B) at a flow rate of 0.3 ml/min at 35 °C. The sample injection volume was 5 or 10 μl. For the detection and identification of substances, the Agilent 1100 Series UV-Vis DAD and 1100 Series LC/MSD Trap-XCT with an electrospray ionisation (ESI) interface were connected to an Agilent 1100 Series instrument consisting of an autosampler, a solvent membrane degasser, a binary pump, a column thermostat. The HPLC 2D ChemStation Software with a ChemStation Spectral SW module was used for the process guidance. The conditions of the negative ion MS detection: m/z interval 50-1000; target mass 400; number of precursor ions 2; maximum accumulation time 100 ms; compound stability 100 %; flow rate of the drying gas (N2 from the generator) 10 l/min, gas temperature 350 °C;  nebulizer pressure 30 psi,  collision gas  He pressure  6·10-6 mbar. DAD was working at an interval of 200-600 nm 

3. RESULTS AND DISCUSSION

3.1. Concentration of anthocyanins and flavonols 
The profile of anthocyanins was species-dependent, whereas the wines of hybrid species distinguished in a wider variety of anthocyanins, the list of which contained all compounds determined in wines o-f V. amurensis by Zhao et al. [1] including pelargonidine diglucoside. The total anthocyanin content was estimated by the areas under chromatogram at 520 nm (Table 1). Anthocyanin concentration in Estonian wines (No. 7 and 8) is on the lower margin of the total range of antghocyanin contents of the studied wines. Concentration of flavonols in Estonian wines is about the average of different wines. 

Table 1. Anthocyanin and flavonol content of wines expressed by areas under chromatographic curves (AUC) at 520 nm (anthocyanins) and 370 nm (flavonols) 

	
	Vine Number

	
	1
	2
	3
	4
	5
	6
	7
	8

	Anthocyanins
	3207
	4190
	2680
	2870
	5140
	3330
	2610
	2560

	Flavonols
	5540
	?
	?
	4200
	4915
	4950
	4575
	5240


The order of content of the glucosides of various anthocyanidins in different wines

Wine 1. malvidin >> delphinidin > peonidin, petunidin >> pelargonidin, cyanidin

Wine 4. malvidin >> peonidin > petunidin > delphinidin >> pelargonidin, cyanidin

Wine 5. malvidin >> peonidin  > petunidin > delphinidin >> pelargonidin, cyanidin

Wine 7. peonidin, malvidin >> delphinidin >> cyanidin  > petunidin, pelargonidin

Wine 8. malvidin, peonidin, delphinidin >> petunidin > cyanidin > pelargonidin
Table 2. Concentration of main flavonols in red wines (mg/l) calculated by chromatographic peak areas at 370 nm.

	
	Wine number

	Flavonoid
	1
	2
	3
	4
	5
	6
	7
	8

	Myricetin

Quercetin
	500

7.7
	?

9.9
	?

8.5
	102

-
	241

3.0
	277

11.7
	31

1.5
	44

2.8

	Quercetin glucuronide

Quercetin glucoside

Quercetin galactoside

Quercetin rhamnoside
	8.9

11.9

1.3

0.4
	14.6

15.2

1.4

0.3
	20.8

13.0

1.2

0.4
	-

-

-

-
	8.4

-

-

1.2
	20.8

1.0

1.9

0.3
	8.4

11.6

1.8

0.4
	12.8

15.6

2.0

0.4


Group of flavonols contained aglyconic quercetin, myricetin and in traces kaempferol as well as their various glycosides. Wines of V. amurensis hybrids are characterized by a relatively higher concentration of glycosides, wines of Shiraz and Cabernet Sauvignon in turn contain relatively more flavonol aglycones, However, the wine of Pinot Noir had very low concentrations of flavonols in any form (Table 2). It is interesting that concentration of both quercetin glucuronide and rhamnoside is quite equal in all studied wines except a wine of Pinot Noir.

3.2. Concentration of hydroxystilbenes

Famous hydroxystilbene trans-resveratrol is in wines in three forms, as aglycone and glucosides (-3-O-glucoside or piceid or polydatin and  4’-O-glucoside or resveratroloside. In wines studied, most of resveratrol is in form of these two glucosides. Total molar concentration of hydroxystilbenes is  the range of 16-33 nanomoles/ml, the highest content of resveratrol and derivatives was established in the wines of  Merlot (6) and Pinot Noir (4). Wines of V. amurensis hybrids (wines no. 7 and 8) have approximately equal content of hydroxystilbenes with wines of Cabernet Sauvignon (wines 1-3).  Numbers in the Tablre 3 are in the same order with hydroxystilbene contents in wines published in the literature [2,3]. 

Table 3. Concentration of trans-resveratrol and its glycosides in red wines (mg/l), and total concentration of trans-hydroxystilbenes (mmoles/l) calculated by UV-chromatogram peak heights at 306 nm.

	
	Wine number

	trans-hydroxystilbenes
	1
	2
	3
	4
	5
	6
	7
	8

	Resveratrol

Piceid

Resveratroloside
	0.85

4.25

1.90
	0.95

4.13

2.28
	1.12

2.75

1.92
	0.87

3.28

6.59
	1.16

4.49

2.53
	1.28

7.86

2.92
	1.07

2.25

2.16
	1.26

3.10

2.53

	Total (μmoles/l)
	19
	21
	17
	29
	23
	33
	16
	20


3.3. Conclusion

Polyphenolic qualitative and quantitative composition of wines of different origin is rather different, depending on the species. Nordic wines from hybrid plants cultivated in Estonia that sofar have been undeservedly unconsidered have medium content of various polyphenols, characteristic for species of Vitis. Further analyses of these wines should givre more details concerning differences in contents of several compounds that may have specific health effects.
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