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Abstract 
 
In this study, 4 biologically active preparations obtained from wine yeast sediments are characterized according to 
their amino acid content and total antioxidant activity. 
As a result, it has been established that the preparations contain the full range of essential and immunoactive amino 
acids, the content of essential amino acids varies between 13.7-287.662 mg/100 ml and immunoactive 13.9-447.33 
mg/100 ml. The study of the total antioxidant activity in the biologically active preparations obtained is within the limits 
of 33.4 ± 0.3-85.9 ± 0.9% inhibition, the maximum being obtained in the amino acid protein preparation SRM-AAP. In 
conclusion, we can mention that the obtained results indicate that the biologically active preparations obtained from 
the sediments of wine yeasts are rich in essential and immunoactive amino acids and have a high antioxidant activity, 
being attractive for implementation in agriculture, especially in animal husbandry, food and cosmetic industry. 
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INTRODUCTION 
 
Currently, scientific research is increasingly 
oriented towards studies that address the 
problem of industrial waste and that aim to 
reuse it efficiently and sustainably. 
In the context of the Republic of Moldova, the 
wine industry is an important sector of the 
economy that has an estimated production of 
around 11.5 million hectoliters per year and 
that has recorded constant increases in 
production in recent years. Following the 
winemaking process, huge amounts of 
sediments are obtained that are formed during 
the fermentation, filtration, centrifugation and 
maturation stages, which are finally thrown 
away as waste that pollutes the environment 
(Devesa-rey et al., 2011).  
The main components of wine sediments are 
yeasts that contain a rich variety of biologically 
active compounds, including pigments, proteins 
and amino acids (Baik et al., 2003; Kim et al., 
2011). One of the main directions of waste 
reduction in the wine industry is the 
development of progressive technological 
processes for processing and obtaining 
biologically active preparations with beneficial 

effects on human and animal health (Tao et al., 
2017). To assess the quality, effectiveness and 
potential benefits of biologically active 
preparations obtained from wine yeast 
sediments, the study of amino acid composition 
and total antioxidant activity is important 
(Belda et al., 2017; Fidelis et al., 2020).  
Research has shown that the amino acid 
composition of yeast sediments can vary 
depending on various factors, such as the type 
of wine, the fermentation process and the strain 
of yeast used. A study by Li et al. (2015) who 
analyzed the amino acid composition of yeast 
sediments from different types of wine found 
significant differences in their profiles.  
Some amino acids were also found to be 
particularly abundant in yeast sediments, such 
as glutamic acid, aspartic acid, and alanine 
(Sarubbo et al., 2015).  
These amino acids are known to have 
antioxidant properties and are involved in 
various metabolic processes in the body. 
Research has shown that preparations derived 
from yeast sediments can have important 
antioxidant, antimicrobial and anticancer 
activities (Wu, 2013; Callejón et al., 2014; 
Zheng et al., 2019). 
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Based on the above, the relevance of this 
direction highlights the need to solve the 
problem of industrial waste that contaminates 
the environment and remains unused and the 
prospect of using yeasts in biotechnology for 
the production of biopreparations with high 
biological value.  
Therefore, this study aimed to determine the 
amino acid composition and antioxidant 
activity of biologically active preparations 
obtained from wine yeast sediments 
 
MATERIALS AND METHODS 
 
The object of study was the yeast biomass 
(Saccharomyces cerevisiae) from the 
production of the Merlot wine, that was kindly 
provided by the Cricova winery. 
Process for obtaining biologically active 
preparations from wine yeast sediments 
The amino acid protein preparation SRM-AAP 
was obtained through yeast biomass autolysis 
using a sodium phosphate buffer (ratio 1: 1) at 
temperature 45°C for 8 hours. The liquid phase 
was then separated from the solid residue, and 
sterilization by tyndalization was performed. 
The solid residue left over after obtaining 
SRM-AAP was used to prepare the 
anthocyanin SRM-AN preparation. The extract 
was obtained by treating the cell walls with 
50% ethyl alcohol, followed by agitation on a 
shaker at 200 rpm for 30 minutes at room 
temperature. The resulting mixture was then 
centrifuged for 15 minutes and sterilization. 
The mannoprotein preparation, known as SRM-
MP, was obtained from the solid sediment that 
remained after obtaining the anthocyanin 
preparation. This was achieved through 
hydrolysis in a 1N NaOH solution (ratio 1: 5) 
at a temperature of 80 ± 5°C for 2 hours. The 
resulting mixture was then sedimented with 
96% (v/v) ethyl alcohol at a ratio of 1: 2. 
Finally, the sediment was dissolved in distilled 
water, the pH was adjusted to 7.0-7.8, and 
sterilization by tyndalization was performed 
(Beșliu et al., 2022). 
Finally, from solid residue it was obtained the 
β-glucan fraction SRM-GL insoluble in alkalis 
and acids, which was treated with 0.5N acetic 
acid (at a ratio of 1: 5) at temperature 75 ± 5°C 
for 1 hour. After the acid hydrolysis, the 
resulting suspension was centrifuged at 3500 

rpm for 15 minutes to separate the phases. The 
β-glucan fraction was then washed three times 
with distilled water. 
Methods of achieving research 
The content of amino acids in the preparations 
was determined by ion exchange 
chromatography method described by Garaeva 
et al. (2009). 
The antioxidant activity in the preparations was 
determined by the spectrophotometric method 
using the radical cation 2,2-azinobis 3-
ethylbenzothiazoline-6- sulfonic acid (ABTS) 
(Re et al., 1999). 
Statistical analysis was done using the MO 
Excel and Statistics 9.0 software. The results 
were expressed as the mean, standard deviation 
and confidence interval at P ≤0.05 from three 
repetitions. 
 
RESULTS AND DISCUSSIONS  
 
Following the research carried out by fractional 
extraction, 4 biologically active preparations 
were obtained from the same volume of 
processed yeast sediments. Thus, tests to 
determine the content of amino acids in the 
amino acid protein preparation revealed that it 
contains the entire range of essential and 
immunoactive amino acids. The total amount of 
essential amino acids (lysine, threonine, 
phenylalanine, isoleucine, leucine, valine, 
histidine and methionine) was found to be 
287.662 mg/100 ml, while the immunoactive 
amino acids (glycine, glutamic acid, serine, 
alanine, arginine and cysteine) was 447.33 
mg/100 ml (Figure 1). Among the essential 
amino acids, lysine was the most abundant with 
84.4 mg/100 ml, followed by threonine with 
69.0 mg/100 ml, valine with 34.4 mg/100 ml 
and phenylalanine with 34.3 mg/100 ml. From 
the range of immunoactive amino acids, 
maximum amounts of glycine, alanine and 
serine were determined (Figure 1). 
Similar results regarding the amino acid 
content of autolyzed wine yeast extracts were 
also presented in the study by Osés et al. (2019) 
who obtained high levels of essential and non-
essential amino acids, with lysine, proline, 
leucine and glutamic acid being the most 
abundant (Osés et al., 2019). 
The study of amino acid content in the SRM-
AN preparation showed lower values compared 
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to that determined in the amino acid protein 
preparation. Thus, the sum of the essential 
amino acids is 168.0 mg/100 ml, and the 
immunoactive ones are 258.7 mg/100 ml 
(Figure 2). It was found that the essential amino 
acids are represented by important amounts of 

lysine 46.5 mg/100 ml, threonine 35.8 mg/100 
ml and valine 20.8 mg/100 ml, and the 
immunoactive ones by proline 484.6 mg/100 
ml, glutamic acid 79.0 mg/100 ml and aspartic 
acid 38.6 mg/100 ml. 

 

 
Figure 1. The amino acid content in the SRM-AAP preparation obtained  

from wine yeast waste sediments 
 

 
Figure 2. The amino acid content in the SRM-AN preparation obtained 

from wine yeast waste sediments 
 
Next, to ensure consistent quality and 
effectiveness, the content of amino acids in the 
mannoprotein preparation was evaluated. The 
results are shown in Figure 3. According to the 
results obtained, it was established that the 
content of essential and immunoactive amino 
acids is 13.7 mg/100 ml and, respectively, 13.9 

mg/100 ml. Quantitative analysis of essential 
amino acids established that lysine, leucine, 
valine and threonine prevail among them. It is 
also characterized by a high arginine content of 
4.39 mg/100 ml, aspartic acid 3.27 mg/100 ml 
and phenylalanine 1.28 mg/100 ml. 
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The obtained results indicate that the 
quantitative composition of amino acids in 
mannoprotein preparations obtained from wine 
yeasts can vary depending on the extraction and 
purification methods used. A similar spectrum 
of essential amino acids was also obtained in 
the study by Vivar-Quintana et al. (2004) in 
which the content of lysine, leucine and valine 
recorded the highest levels. In contrast, the 

preparation in the current study had higher 
levels for arginine only. 
These differences highlight the importance of 
carefully characterizing biologically active 
preparations to ensure consistent quality and 
efficacy (Vivar-Quintana et al., 2004). 
Finally, the amount of amino acids in the SRM-
GL preparation was analyzed.  
The findings are presented in Figure 4. 

 

 

Figure 3. The amino acid content in the SRM-MP preparation obtained  
from wine yeast waste sediments 

 

 
Figure 4. The amino acid content in the SRM-GL preparation obtained  

from wine yeast waste sediments 
 
It was determined that the preparation contains 
51.2 mg/g of proteinogenic amino acids, of 
which 23.3 mg/g are essential and 27.9 mg/g 
are immunoactive. Lysine, leucine, 
phenylalanine and valine are the most abundant 

essential amino acids, while alanine, serine and 
glycine prevail among the immunoactive ones. 
These results are consistent with previous 
studies in the literature, which report that the 
total content of essential amino acids in β-
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glucans ranges from 22-39 mg/g, with lysine, 
leucine, and valine being the most abundant 
(Gobbetti et al., 2010; Barros et al., 2014). 
In the later phase of the study, due to the 
substantial composition of essential amino 
acids in the preparations, the total antioxidant 
activity was evaluated. According to the 

obtained results, it was established that the 
SRM-AAP preparation is characterized by a 
very high total antioxidant activity equal to 
85.9 ± 0.9% inhibition. Whereas, the activity in 
the other preparations was within the limits of 
33.4-52.2% inhibition (Figure 5). 

Figure 5. Antioxidant activity in biologically active preparations obtained 
from wine yeast sediments 

 
Similar results exist in several studies that 
investigated the antioxidant activity of 
biologically active preparations obtained from 
wine sediment waste. Protein and 
mannoprotein extracts obtained from yeasts 
were reported to have strong antioxidant 
activity in vitro, which was attributed to their 
high content of amino acids and 
polysaccharides (Kim et al. 2007). Another 
study by Yao et al. (2020) demonstrates that 
mannoproteins isolated from wine yeast 
possess antioxidant activity in vitro and 
suggested that they could be used as natural 
antioxidants. 
The study by Zhou et al. (2016) found that 
anthocyanin extracts from waste wine 
sediments have strong antioxidant activity, 
which was attributed to their high phenolic 
content (Zhou et al. 2016). 
 
CONCLUSIONS 
 
The biologically active preparations derived 
from wine yeast sediments exhibit a rich 

biochemical composition of essential, 
proteogens and immunoactive amino acids. 
Based on the biochemical composition, it can 
be observed that the preparations also exhibit 
high levels of antioxidant activity. The 
antioxidant activity values range from 33.4 ± 
0.3-85.9 ± 0.9% inhibition, with the SRM-AAP 
preparation displaying the highest value. 
These preparations have demonstrated a variety 
of beneficial properties, including nutrition and 
antioxidant effects, rendering them potentially 
valuable for a range of applications in several 
sectors, including animal husbandry, cosmetics 
and the food industry. 
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