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Abstract 
 
In the last years, there has been a higher and higher growth of consumers’ interest towards the nutritive value of fruits 
and vegetables, in the context of a correct alimentation, which has a major impact on the health state of the human 
organism. Within the healthy alimentation framework, grapes represent genuine sources of micronutrients with 
antioxidant effect, due to their high content of whole polyphenols, flavonoids, and anthocians  with a varying qualitative 
and quantitative distribution in the grape. The purpose of this study is to assess and compare the quantity of these 
beneficial substances, accumulated in the skins and the seeds, upon full maturation, for the most grown and known 
table grapes varieties in the varietals conveyor in Romania. From the achieved results, as expected, the total phenolic 
content of the red grape is higher when compared to white grape.  
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INTRODUCTION 
 
The crop quality at the grape vine mainly 
depends on its metabolites. The diversity of 
grape vine varieties is greatly due to secondary 
metabolites. A large range of specific chemical 
compounds represents these and they form part 
of different groups, such as phenols, terpenes, 
antibiotics, volatile oils, resins, glycosides, 
sterols, alkaloids, saponins of which many 
proved to be very valuable for the 
pharmaceuticals, agrochemical, food and 
cosmetics (Zhang et al., 2001). Phenols are a 
large and complex group of secondary 
metabolites, which contributes especially to the 
features of the red grapes and vines. Phenolic 
compounds are known especially for their 
contribution to the pigmentation of different 
parts of the plant, but also due to the role, they 
play in the plant’s resistance to biotic and 
antibiotic stress. In addition, they have an 
important role in determining the food quality 
of grapes. Phenolic composition of grapes 
depends not only on their degree of ripening 

but also on the growth parameters of the grape 
vine such as soil and weather conditions, 
together with the applied viticultural 
agrotechnics (pruning, fertilisation or 
irrigation). In the recent years, consumer’s 
interest has grown more and more on the 
nutritive value of fruits and vegetable, in the 
context of the right feeding which has a major 
impact upon the health condition of the human 
body. Grapes represent real sources of nutrients 
with antioxidative effect, these compounds 
having a diverse spread in the different parts of 
its berries. Important representatives of 
phenols, flavonoids can be found, in the skin 
and seeds of the grapes berry, having a wide 
spectrum of pharmaceutical, antiallergenic, 
anticancerigenic, properties etc. Anthocyanins, 
as red pigments, can be found in the skin of 
berries (in few cases also in their pulp), as red-
coloured heterosides (at low values of pH) or 
blue (at high values of pH) and they are 
represented mostly by malvidin, delphinidin, 
peonidin and petunidin. Anthocyanins 
gathering in grapes starts at the beginning of 
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the ripening stage, but the content in 
anthocyanin pigments occasionally drops to the 
end of the ripening, especially in the areas with 
warm climate (Fournand et al., 2006). The 
regular consumption of fruits, vegetables, wine, 
jam, jellies with a high content of anthocyanins 
is associated with the decrease of risk of 
developing chronic diseases, such as cancer, 
cardiovascular diseases, Alzheimer’s diseases 
(Kroon, 2005). Flavonoids, together with other 
substances assimilated from the daily diet, such 
as vitamin C, vitamin E and carotenoids, 
protect the tissues of the human body against 
“oxidative stresses” by their action upon free 
radicals often associated with cancer, cardio-
vascular diseases and inflammations (Manach 
et al., 2004, Di Lorenzo et al., Milella et al., 
2013). Their beneficial effects upon health 
depend greatly on the administrated quantity 
and on their bio-disponibility. It is thereof 
obvious how important is studies thoroughness 
on the identification, evaluation and 
quantification of these compounds with 
therapeutic role on one hand and energy 
suppliers on the other hand, in the main 
varieties of table grapes grown in Romania.  
The phenolic composition of grapes becomes a 
useful parameter for the selection of the 
varieties, which should take into account their 
natural nutraceutical qualities., apart from the 
grapes appearance (size, colour, berry shape), 
related to marketing (sales). Generally, in the 
worldwide viticulture practice, to determine the 
ideal moment of the table grapes consumption, 
are used parameters as sugar concentration (g/l) 
and total acidity (g/l tartaric acid) as well as the 
implicitly gluco-acidometric index in which the 
evolution of the first two parameters, during 
grapes ripening, being in inverted correlation. 
Despite all that, these quality parameters seem 
to be insufficient, in approaching the quality 
term used in the case of varieties of table 
grapes, since their nutritional and therapeutic 
quality is also given by the concentration of 
phenolic compounds (over 500 compounds in 
Vitis vinifera). The phenolic content of the 
grape berry is distributed as follows: 1% in 
solid pressed pulp; 5% in juice; 50% in the skin 
of red grapes or 25% in the skin of white 
grapes; and the remaining 46 to 69% in seeds. 
As result, the determination of the content in 
phenolic compounds (polyphenols, flavonoids, 

anthocyanins) gets a significant importance and 
it is useful in the study of table grapes varieties, 
offering clues about reaching full ripeness as 
well as about their nutritional value. 
 
MATERIALS AND METHODS  
 
Plant material.  
In the present paper, there have been analysed 
6 genetically related table grape varieties, 
grown in Romania. 'Bicane' variety has been 
used as common maternal genitor for varieties 
in Italia, 'Xenia' and 'Tamina'; 'Muscat 
Hamburg' variety for the same varieties 
represented the paternal form; 'Muscat d’Adda' 
variety has been obtained by self-pollination of 
'Muscat Hamburg' variety. The study has been 
approached starting from two reasons: for the 
compositional rating and evaluation of the 
above-mentioned compounds and for studying 
their conveyance to descendants. Grape vine 
varieties are located in the experimental field of 
the ampelographic collection from the 
University of Agronomic Sciences and 
Veterinary Medicine of Bucharest. They have 
been conducted on the semi-stalk; the type of 
pruning in the prior year was Guyot on semi-
stem, with a load of 42 buds/vine. During the 
developing of the seasonal phenological stages, 
there were performed measurements and 
ratings to evaluate the fertility and productivity 
elements, and on the date of harvesting, on an 
average sample of 10 harvested grapes from 10 
shoots. There were made physical-carpometric 
and chemical ratings: fertility indexes, the 
number of grapes per vine, the average weights 
of one grape, the average weight of 100 berries, 
production/vine, sugar (g/l), total acidity (g/l 
tartaric acid), gluco-acidometric index, as well 
as the content of total polyphenols, flavonoids, 
anthocyanins, present in the skin and in the 
seeds. The harvesting of the grapes samples 
were performed upon their technological 
maturity.    
Preparation of grape skin and seed extracts. 
After harvest, the grapes samples were 
processed immediately, separating skin, pulp 
and seeds from 10 grapes berry / replicate and 
the phenolic compounds were obtained with an 
ethanol: water: hydrochloric acid as extractant 
(70: 29: 1, v/v/v), 20 ml per sample. The 
extracts were centrifuged for 20 min at 6000 
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'Italia', 'Bicane', 'Xenia' and 'Tamina' to reach 
the optimum level of harvesting simultaneously 
with the reference variety, although usually 
these ripen later, belonging to the ages of 
maturity Vth-VIth. 
The varieties 'Muscat d’Adda', 'Xenia' and 
'Tamina' distinguished them self by a high 
phenolic content in the skin recording 2.074 g 
gallic acid/kg of fw, 1.864 g gallic acid/kg of 
fw and respectively 1.029 g gallic acid/kg of 
fw, as compared to the reference variety 
'Muscat Hamburg', 1.727 g gallic acid/kg of fw. 
It can be appreciate that the rating of the 
phenolic compounds (polyphenols, flavonoids, 
anthocyanins) is also useful in the study of the 
table grapes varieties, not only of those for 
wine, the achieved data providing clues about 
the nutritional and therapeutic value of these 
varieties. 
It is recommend the extension of culture of new 
varieties, 'Xenia' and 'Tamina', for their 
organoleptic and nutraceutical qualities which 
equal those of the genitor varieties, 'Bicane' and 
'Muscat Hamburg'. 
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