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1. The crop requires a limited amount of N (50-60 kg / ha) fertilizer, which is done directly or indirectly by a 

low greenhouse gas emitter. 

2. In the conditions of our country it is primarily cultivated as a non-irrigable crop, even in the situation where 

it would be irrigated, it needs limited amounts of water (around 50 mm). 

3. With the exception of herbicides, very few other pesticides (fungicides, insecticides) are used in sunflower 

crops. But it is also possible to control weeds by mechanical work, because the width of the rows is usually 70 

cm, thus reducing the amount of herbicides. 

4. It has advantages in stimulating the nutrient circuit, because the root system can absorb water and nutrients 

from the deeper layers of the soil and the rapid degradation of crop residues leads to the return of nutrients to 

the system and increase their availability for subsequent crops. 

5. Sunflower has the potential to provide multiple ecosystem services in various cultivation systems this crop 

is an important source of pollen and nectar. Its contribution to the aesthetic value of the landscape should be 

highlighted, although this service seems difficult to assess correctly. 

Although sunflower crop is considered by farmers to be traditional, efficient, tolerant of water stress, and easy 

to manage, it suffers from low productivity due to a number of limiting factors: 

1. Plowing is still widely used for primary soil tillage, as sunflower needs uncompacted soils for the formation 

and branching of the root system. 

2. Sensitivity to diseases and pests, which involves a rotation of at least 5-6 years. But the use of pesticides can 

be reduced by cultural and genetic control. Considering the results of surveys with farmers, this trend is 

emerging in our country. 

In conclusion, we can mention that in the current and future context of climate change, agro-ecological 

approach can be a solution and sunflower is a perspective crop from this point of view. 
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The unripe apples, obtained from agrotechnical operations or physiological falls, are not used for food. These 

are a source of natural organic acids, the dominant being malic acid (about 70-90%) [1, 2], and other valuable 

substances. In the food industry there is a need for sources of natural acidity. For this purpose, experimental 

samples of acidifiers from unripe apples were obtained [3]. At the same time, the rational use of these fruits 

will contribute to solving ecological problems [4]. In this paper, the content of dominant organic acids in apple 

acidifiers was studied. 

 The acidifiers were obtained from unripe apple fruits of 4 varieties: Coredana, Golden Rezistent, Rewena și 

Reglindis. These were picked between June 1 and July 24, 2020 from the experimental lots of the Scientific-

Practical Institute of Horticulture and Food Technologies, Chisinau, Republic of Moldova. The fruts were 

harvested during development at 45
th
, 58

th
, 71

st
, 84

th
 and 97

th
 days after the full bloom. The titratable acidity, 

expressed in malic acid, was determined by titration with alkaline NaOH solution (0.1 N) in the presence of 

the phenolphthalein indicator [5]. The concentrations of malic and citric acids were determined by the 

capillary electrophoresis method [6]. 

In this paper, the titratable acidity and the content of predominant acids in apple acidifiers were studied. 

According to the literature, the dominant acids in apples are malic and citric [7].  The titratable acidity 

decreases on average from 29,5 
g
/dm

3
 to 12,0

 g
/dm

3
. The content of organic acids during fruit development 

decreases, as a large part of the acids are used in the process of respiration and are converted into 

carbohydrates. [8].  



The 7th International Conference: "Ecological and Environmental Chemistry-2022", March 3-4, 2022, Chisinau, Republic of Moldova 
EEC-2022 Abstract Book, Volume 1,  DOI: http://dx.doi.org/10.19261/eec.2022.v1 

 

172 
 

In acidifiers the content of malic and citric acid varies between the limits 16,35 
g
/dm

3
 and 9,24

 g
/dm

3
 and, 

respectively, 2,86 
g
/dm

3
 and 1,68

 g
/dm

3
, depending on the variety of apples from which they were obtained and 

the period of their harvest (figures 1 and 2). 

 

Fig. 1. Malic acid content in acidifiers from unripe apples of varieties Coredana, Golden Delicios, Reglindis, 

Rewena during the development of fruits. Source: authored 

 

Fig. 2. Citric acid content in acidifiers from unripe apples of varieties Coredana, Golden Delicios, Reglindis, 

Rewena during the development of fruits. Source: authored 

All types of acidifiers contained a relatively high concentration of malic acid and citric acid, representing 

71.09% - 81.24% and 8.66% - 14.46% of the total acidity content.  

The apple acidifiers contain significant amounts of native organic acids, the dominant acids being malic and 

citric. They can supply the necessary sources of natural acidity in the food industry, especially in the 

preservation of fruits and vegetables, substituting acidifiers of chemical / biochemical origin. This can improve 

the nutritional value of food. 

Also, obtaining fo acidifiers from unripe apples as a source of acidity for the food industry is an important 

direction in the context of sustainable development. 
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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.  


