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Abstract:  Grapes grown in Republic of Moldova are widely used in the wine and juice industry, whereas, the 

functional compounds, recovered from wine by-products, are not fully exploited. After analyzing the seeds 

separated from fermented pomace of the local Feteasca Neagră (Black Maiden) grapes, grown on the 

vineyards of Nisporeni (FN), Hâncești (FH) and Speia village, Anenii-Noi (FS), in the season of 2020, the 

physico-chemical indicators as well as the content of the bioactive substances in lipophilic and hydrophilic 

extracts, were determined. The content of carotenoids and polyphenols, in lipophilic extracts, was determined 

by spectrophotometric methods. FN and FS oils have an increased carotenoid content, of 49.703 ±0.424 and 

48.533 ±0.466 mg 100g of oil. The highest concentration of phenolic compounds was recorded for the FN oil, 

of 4.89± 0.05 mg GAE 100g of sample (which is approximately 0.005%). The oil quality indices were also 

determined.  

Hydrophilic extracts were obtained by the ultrasound-assisted extraction method. The total content of 

polyphenols (TPC) and flavonoids (TFC) in the hydrophilic extracts from non-degreased (I) and degreased (II) 

grape seeds, was determined by colorimetric methods, with Folin Ciocalteu reagent. Results were expressed in 

mg GAE/g, mg QE/g
 
and mg RhE/g

 
of seeds. It has been proved that seed degreasing leads to a better 

solubilization of polar substances, therefore, extracts II contain up to 28.30% more polyphenolic compounds, 

compared to extracts I. However, the spectrophotometric analysis with AlCl3, showed that washing and 

degreasing the seeds with hexane-n, removes the protective layer of tannins – the soluble proanthocyanidins 

on the surface of the seeds, and reduces the content of flavonoids in extracts II.  Research shows a TPC twice 

higher in FN extracts II, if compared to FH and FS. Meanwhile, the highest TFC was detected in FH extract I. 

The difference between the content of biologically active substances in FN, FH, and FS seeds is permissible 

within the same grape type, and is largely due to cultivation conditions. After determining the antioxidant 

activity (the Trolox equivalent antioxidant capacity assay), it was noted that the lipophilic and hydrophilic 

extracts from Feteasca Neagră seeds inhibit the DPPH free radical, the highest value being recorded for the 

hydrophilic extracts.  
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Fig.1.Graphical representation of Calculated HOMO–LUMO. 

Grape seeds are a valuable source of bioactive substances and phytonutrients, which can be recovered and then 

incorporated into various foods, thus increasing their nutritional value and turning them into functional foods 

with health benefits. 
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Sorbic acid «E200» and its salts like potassium sorbate «E202» are commonly used as preservatives in food. 

Potassium sorbate may find more frequent applications because of its greater solubility in water. Moreover, 

Researches during the 1950s demonstrated the impressive effectiveness of sorbate against many 

microorganisms such as bacterial species, yeasts and molds…. However, microbial inhibition by sorbate is 

variable, which could lead to defective food products. This study is focused on the investigation of 

antimicrobial activity of potassium sorbate in presence of numerous microbial species, in different 

concentrations of sorbate, pH and temperature, in order to define the suitable conditions.  

Potassium sorbate has been provided by QUIMIDROGA, LC-MS analyze confirmed its purity. The product 

has been then characterized by X-ray, ATR, UV and 1H-RMN. 

For the first time, the optimized geometry of potassium sorbate was approved with the Gaussian 09 software 

using DFT functional. The theoretical vibrational frequencies and optimized geometric parameters have been 

calculated using (DFT/B3LYP-D3), (DFT/M05-2X) and (DFT/M06-2X) with 6-311+G(d) basis set. 

Considerable level of correlation with the corresponding experimental results has been noticed when using 

DFT/M06-2X with 6-311+G(d) basis set (R
2 
= 0.99913). 

Furthermore, TD-DFT approach and NBO analyzes were used to explore the excited states of sorbate anion in 

liquid phase, using SMD model. NMR chemical shifts of the molecule are determined by the gauge 

independent atomic orbital method.  

Nucleophilic sites are found by molecular 

electrostatic potential. HOMO, LUMO and 

HOMO-LUMO gap, recorded from -6.30 to -

1.55 eV, are used to calculate global 

reactivity descriptors according to FMO 

theory. The results show that charging easily 

transfers in sorbate, and this affects its 

biological activity, which can explains 

experimental results on antibacterial and 

antifungal activities.  

  


