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ABSTRACT 
The influence of varietal characteristics of plum fruits on the physicochemical parameters of the drying process has been 
investigated. Revealed significant differences in the content of biologically active compounds on the example of varieties: 
Stanley, Big Stanley, Grossa di Felisio, President, Blue moon, August Delish, Kabardinskaya early. The consumption rates 
of raw materials for the production of candied fruits have been determined. The results of laboratory studies on the variation 
of the content of vitamins (C, P), anthocyanins in plum fruits, taking into account varietal characteristics, are presented. The 
drying process on a dryer with infrared rays led to a slight decrease in polyphenolic and mineral substances, and higher losses 
of vitamins in the finished candied fruit. The mathematical processing of the experimental data was carried out by the method 
of analysis of variance and descriptive statistics using the Microsoft Excel software package. In the production of candied 
plum fruits, optimal technological modes have been selected that contribute to a high yield of high-quality finished products, 
taking into account the varietal characteristics of the feedstock. According to biochemical and organoleptic indicators of the 
quality of candied fruits, Stanley and President varieties were distinguished, the energy value of which is 147.0 kcal with  
an organoleptic assessment of 4.9 points. The results of experimental biochemical and technological analyzes of fruits  
at individual technological stages of production made it possible to assess the intensity of complex processes that cause  
a qualitative transformation of raw materials. 
Keywords: plum; technological process; candied fruits; physical methods; organoleptic indicators

INTRODUCTION 
 Plum is a high-yielding stone fruit plant, the origin  
of which is the result of a natural hybridization of cherry 
plum and blackthorn, which historically occurred in the 
Caucasian and Asia Minor regions. Plum cultivation 
continued in the Mediterranean and Central Asia. From 
Mediterranean Italy, plum has penetrated European 
countries and has firmly taken the position of one of the 
most popular fruit trees in the world of fruit growing 
(Doroshenko, Ryazanova and Maksimtsov, 2015; 
Eremin et al., 2000; Popova et al., 2020). The scientific 
interest in studying the medicinal properties of plums is 
explained by the high content of phenols in its fruits, mainly 
anthocyanins, which are natural antioxidants (Prichko, 
2009; Kim, Jeong and Lee, 2003; Gościnna  
et al., 2021). Many world scientists have substantiated the 
connection between the use of plums and the improvement 
of cognitive function (in particular, a positive effect  
on memory and related processes) (Igwe and Charlton, 
2016; Turaeva, 2017). In addition to the aforementioned 
and antioxidant properties, the interrelation of the inclusion 
of plum fruits in the diet and the reduction of risk factors for 
cardiovascular diseases is emphasized.The anti-
inflammatory, analgesic, antibacterial and anti-cancer 
properties of home plum gum have been analyzed  

in dozens of studies (Islam et al., 2017; Milskaya, 1998). 
Several scientific works emphasize the following: the 
chemical composition of plum fruits allows the use of this 
fruit as a source of raw materials for the production  
of candied fruits and dried fruits. As a rule, fresh fruits and 
vegetables have a short shelf life, since various microbes 
and enzymes affect them and quickly spoil. Therefore, fresh 
fruits and vegetables must be eaten immediately, and the 
surplus must be skillfully preserved for the autumn-winter 
and spring periods. In this regard, the development and 
implementation of modern processing technologies for 
perishable raw materials in the form of fruits, fruits, and 
vegetables with full preservation of the nutritional and taste 
qualities of the final product is relevant in the modern world 
(Prichko, Machneva and Droficheva, 2020; Amin et al., 
2019, Svanes and Johnsen, 2019). Candied fruit – fruit 
processing products made by single or multiple cooking  
in sugar syrup, dried to a mass fraction of dry matter  
of at least 80%, sprinkled with sugar, powdered sugar,  
or glazed (GOST 28322, 2014). American scientists  
in the course of a retrospective study found that dried fruits 
are no less beneficial for health than fresh ones, and  
in winter they can be successfully replaced (Sullivan et al., 
2020). The analysis made it possible to conclude the 
relevance of research in the field of processing plum fruits 
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into dried fruits and candied fruits. In this regard, it is of 
interest to study the influence of varietal characteristics on 
the quality indicators of candied fruits. 
 
Scientific hypothesis 
 As a result of the analysis of the dynamics of changes  
in the biochemical indicators of the quality of plum fruits,  
a working hypothesis was put forward about the influence 
of varietal characteristics of fruits on the quality indicators 
of processed products, in particular candied fruits. This 
served as the basis for experimental studies of the systemic 
influence of the varietal characteristics of plum fruits on the 
physicochemical parameters of the technological process  
of drying and finished products. 
 
MATERIAL AND METHODOLOGY 
Samples 
 Fresh fruits of domestic plum (Prunus domestica) 
varieties: Stanley, Big Stanley, Grossa di Felisio, President, 
Blue moon, August Delish, Kabardinskaya early. The 
material for the research was obtained in the industrial 
plantings of domestic plum, JSC "Plodovod" (Krasnodar), 
planted in 2006; 
 Candied plum fruit varieties: Stanley, Big Stanley, Grossa 
di Felisio, President, Blue moon, August Delish, Kabardin 
early. Candied fruits were obtained in the laboratory for 
storage and processing of fruits and berries in 2020. 
Chemicals 
 To assess the chemical composition and quality indicators 
of fresh plum and candied fruits in a varietal section, 
reagents of the following qualifications were used: 

- 2,6-dichlorophenolindophenolate sodium, mass 
concentration 0.250 g.dm-3; JSC "Vekton", 
chemically pure; 

- ascorbic acid – 1.0 and 0.1 g.dm-3; JSC "Vekton", 
chemically pure; 

- nitric acid according to GOST 4461 with a density  
of 1.41 g.cm-3; JSC "Vekton", chemically pure; 

- metaphosphoric acid according to GOST 841, 
solutions with a mass fraction of 3 and 6%; JSC 
"LenReaktiv", reagent grade hydrochloric acid 
according to GOST 3118 with a density of 1.19 
g.cm-3; JSC "Vekton", chemically pure; 

- glacial acetic acid according to GOST 61 and a 
solution with a mass fraction of 3%; JSC "Vekton", 
chemically pure; 

- sulfuric acid according to GOST 4204, chemically 
pure grade, with a density of 1836 kg.m-3; JSC 
"Vekton", chemically pure; 

- oxalic acid according to GOST 22180, chemically 
pure grade; JSC "Uralkhiminvest", chemically 
pure; 

- perchloric acid, solution of molar concentration  
0.1 mol.dm-3; JSC "Vekton", chemically pure; 

- ethylenediaminetetraacetic acid with a mass 
fraction of 5%; JSC "Vekton", chemically pure; 

- orthophosphoric acid according to GOST 6552-80;  
JSC "Vekton", chemically pure; 

- potassium iodide according to GOST 4232, a 
solution with a mass fraction of 1% in a solution of 
acetic acid with a mass fraction of 3%; JSC 
"LenReaktiv", reagent grade; 

- formaldehyde with a mass fraction of 36 – 40%;  
JSC "Vekton", chemically pure; 

- buffer solutions with pH 4.01 and 9.18;  
JSC "Uralkhiminvest", chemically pure; 

- sodium hydroxide in accordance with GOST 4328, 
phenolphthalein with a mass concentration of 10 
g.dm-3; JSC "Uralkhiminvest", chemically pure; 

- acetone in accordance with GOST 2603; JSC 
"Vekton", chemically pure; 

- sodium phosphate disubstituted according to 
GOST 4172 with a mass concentration of 200 
g.dm-3; JSC "Vekton", chemically pure; 

- sodium sulfate 10-water in accordance with GOST 
4171; JSC "Vekton", chemically pure; 

- potassium ferrous-cyanide 3-water in accordance 
with GOST 4207; JSC "Vekton", chemically pur; 

- zinc acetate 2-water in accordance with GOST 
5823 with a mass concentration of 230 g.dm-3; JSC 
"LenReaktiv", reagent grade; 

- zinc sulfate 7-water in accordance with GOST 
4174; JSC "LenReaktiv", reagent grade; 

- acetic acid lead according to GOST 1027;  
JSC "LenReaktiv", reagent grade; 

- copper (II) sulfate pentahydrate according to 
GOST 4165; JSC "Vekton", chemically pure; 

- sodium hydroxide following GOST 4328, with a 
mass concentration of 10 g.dm-3; JSC "Vekton", 
chemically pure; 

- iron ammonium alum according to NTD; JSC 
"Vekton", chemically pure; 

- potassium permanganate according to GOST 
20490; JSC "Uralkhiminvest", chemically pure; 

- methyl orange with a mass concentration of 1 
g.dm-3; JSC "Vekton", chemically pure; 

- distilled water according to GOST 6709 or water  
of equivalent purity, etc. 

Tools 
- Refractometer – PAL-H Digital refractometer for 

sauces and purees 0.0 93.0% for high-temperature 
samples; "ATAGO"; Japan; 

- pH Meter – ST2100-E Laboratory pH / ORP; 
"Ohaus"; 

- Electronic laboratory scales AF-R220CE, 
"VIBRA", LLC "Eykom Msk"; 

- Water jet pump in accordance with GOST 25336,  
JSC "LenReaktiv"; 

- Hourglass clock for 2, 3, 5 minutes or stopwatch;  
LLC "First Thermometer Plant"; 

- Homogenizer – rotary, up to 10,000 rpm, Ultra-
Turrax T 50 digital; manufacturer "IKA"; 

- Gas chromatograph "Crystal – 2000M" – reg.  
No. 14516-12; manufacturer "GRANATE"; 

- DROP-103RT; manufacturer – Tech Equipment 
LLC, St. Petersburg; 

- "KAPEL®-105M", data collection and processing 
using specialized software "Elforan"; 
manufacturer – LLC "Lumex-marketing"; 

- Water bath – six-seater UT-4300E ULAB, 
manufacturer – ULAB; 

- Laboratory centrifuge Armed LC-04B; 
manufacturer – NV-LAB; 
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- Liquid chromatograph (operating range of 
absorption wavelengths from 200 to 600 nm); 
"LYUMAKHROM"; 

- HPLC column; brand – Phenomenex Luna; 
"LYUMAKHROM; 

- water bath – six-seater UT-4300E; ULAB; 
- laboratory centrifuge Armed LC-04B; NV-LAB; 
- utensils (ISO 835-1-81, ISO 1042-83, ISO 4788-

80); 
- flasks in accordance with GOST 1770, 1-250-2 or  

2-250-2; LLC "MiniMedProm"; 
- pipettes according to NTD, 2-2-25 or 2-1-25, 2-2-

50 or 2-1-50, 2-2-100 or 2-1-100; LLC 
"MiniMedProm"; 

- burettes according to NTD, 1-2-25-0.1 or 2-2-25-
0.1 or 3-2-25-0.1; LLC "MiniMedProm"; 

- conical flasks in accordance with GOST 25336,  
Kn-2-250-34 THS; LLC "MiniMedProm"; 

- glasses following GOST 25336, V-1-50 TS, N-1-
100 TS, V-1-250 TS; LLC "MiniMedProm"; 

- laboratory funnels following GOST 25336, B-56-
80 XC or B-75-140 XC or B-100-150 XC; LLC 
"MiniMedProm"; 

- a stick made of chemical laboratory glass 
following GOST 21400; LLC "MiniMedProm"; 

- laboratory porcelain mortar and pestle following 
GOST 9147, respectively, with an outer diameter 
of 70 or 90 mm and a height of 90 mm; 

- laboratory glass measuring cylinders following 
GOST 1770 with a capacity of 100, 250 cm3; LLC 
"MiniMedProm"; 

- laboratory thermometer with a measurement range 
of 0 °С – 100 °С, with a graduation value of not 
more than 0.5 °С following GOST 28498; LLC 
"First Thermometer Plant"; 

- laboratory glass dropper following GOST 25336; 
LLC "MiniMedProm"; 

- chromatographic micro tweezers with a capacity  
of 10 mm3, a graduation rate of 0.1 mm3 and a 
capacity of 20 mm3; membrane filters with pore 
diameters of 0.20 and 0.45 microns for filtering the 
mobile phase and samples; "LYUMAKHROM". 

 
Laboratory methods 
 In the process of studying the influence of varietal 
characteristics of plum fruits for use in the food processing 
industry in the laboratory for storage and processing  
of fruits and berries of FSBSI NCFSCHVW, technical and 
biochemical quality indicators were determined using 
modern methods and GOSTs (GOST 26313; GOST 26671, 
2014; GOST 25555.0, 1982; GOST ISO 2173, 2014; 
GOST 24556, 2014; GOST 32709, 2014; Yakuba, 
Kuznetsova and Lozhnikova, 2011; Methods of analysis, 
2002; Vigorov, 1972; GOST 31745, 2012; GOST 8756.1, 
1987). Sampling – following GOST 26313 (2013), 
sample preparation – following GOST 26671 (2014); 
determination of soluble dry substances (RSV) in fruits and 
candied fruits was carried out by refractometric method 
according to GOST ISO 2173 (2014); the content of 
titratable acids by the potentiometric method following 
GOST 25555.0-82 (1982); the content of vitamin C by a 
titrometric method according to GOST 24556 (2014); 
common sugars by photocolorimetric method on a 

photoelectric colorimeter; the content of total polyphenols 
and P-active substances was determined by the method of 
L. I. Vigorov on a KFK-2 photoelectric colorimeter; the 
content of water-soluble plant pigments (anthocyanins), by 
the method of pH differential spectrophotometry following 
GOST 32709 (2014). Flesh hardness using FT – 372 
penetrometer with  
8 mm plunger after skin removal. The amino acid 
composition in plums and candied fruits was determined  
by the method of highly efficient capillary electrophoresis 
on a KAPEL-103RT device. Determination of the content 
of polycyclic aromatic hydrocarbons (aromatic substances) 
in the test samples was determined by the method of high-
performance liquid chromatography on a gas 
chromatograph "Crystal - 2000M" following GOST 31745 
(2012). The organoleptic indices  
of the tasting evaluation of candied fruits from plum fruits 
in the varietal section were determined following GOST 
8756.13-79 (1987).Experiment Description 
 Sample preparation following GOST 26313 (2014), 
GOST 26671 (2014).  
 The number of analyzed samples – 8 varieties of fresh 
fruits and candied fruits: Stanley, Big Stanley, Grossa  
di Felisio, President, Blue moon, August Delish, 
Kabardinskaya early.  
Number of replicates: Assays were performed in 
duplicate.  
Number of repetitions of the experiment: The experiment 
was carried out in triplicate.  
 
Statistical Analysis 
 When processing experimental data for a significance 
level of p = 0.05, the following statistical criteria were used: 
Cochran's criterion – to assess the homogeneity of the 
variance; Student's test – to assess the significance of the 
calculated coefficients; Fisher's criterion – to assess the 
adequacy of the obtained regression equations. Calculations 
were performed using the Microsoft Excel 2020 software 
package (Microsoft XLSTAT). 
 
RESULTS AND DISCUSSION 
 The taste and technological qualities of plums are largely 
determined by their chemical composition (Eremin et al., 
2009). On the example of 7 plum varieties investigated  
in the laboratory for storage and processing of fruits and 
berries of the FSBSI NCFSCHVW, technical indicators  
of fruits are presented (Table 1). 
 The studied varieties vary significantly in the content  
of dry substances, sugars, acids, vitamins, and polyphenolic 
substances (Table 2). 
 There is a wide range of variation in the acid content  
in plum fruits 0.72 – 1.31%. The varieties such as Blue 
Moon, Big Stanley, and August Delish stand out for their 
high acidity. The Blue Moon variety (sugar-acid index 8.4) 
has the sourest taste. 
 The plum culture is characterized by a low content of 
vitamin C (a natural antioxidant), on average  
5 – 6 mg.100g-1. The varieties Blue Moon and Grossa di 
Felisio with an increased level of vitamin C accumulation 
7.0 – 7.5 mg.100g-1 were identified. In terms of the amount 
of vitamin P, plum varieties differ 2 times: Big Stanley 
fruits accumulate up to 40 mg.100g-1, and Stanley varieties 
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more than 70 mg.100g-1. The total content of polyphenolic 
substances varies slightly, taking into account the variety, 
from 166.4 mg.100g-1 (Big Stanley variety) to 189.0 
mg.100g-1 (Grossa de Felisio variety), which also form the 
antioxidant activity of fruits (Sheikh, Saini and Sharma, 
2021; Demidov, Popov and Savelyev, 2015; Qin et al., 
2020; Li et al., 2021; Makarova and Eremeeva, 2015). 
Large varietal differences can be traced in the content of 
anthocyanins: 60.2 mg.100g-1 for the Blue Moon variety, 
32.9 mg.100g-1 for the Big Stanley variety (Figure 1). 
 The composition of free amino acids is presented in detail 
in two studied varieties: Stanley and President. In the fruits 
of the Stanley variety, 12 amino acids were identified, 
which is 71.3 mg.100g-1, including arginine  
2.1, phenylalanine 0.1, histidine 0.37, leucine 0.18, 
methionine 2.6, valine 0.18, proline 19.0, threonine 42.5, 
tryptophan 2.8, serine 0.42, alanine 0.96 , glycine  
0.02 mg.100g-1. 
 It has been established that the amino acid composition of 
the fruit of the President variety is represented by 13 amino 
acids, including five essential ones (methionine, 
phenylalanine, leucine, valine, and threonine). Among the 
essential amino acids, methionine was found  
in the maximum amount (3.8 mg.100g-1), the content  
of phenylalanine is 0.27 mg.100g-1, leucine –  
0.24 mg.100g-1, valine – 0.45 mg.100g-1. The amount  
of threonine is less than 0.1 mg.100g-1. Among the 
nonessential amino acids, the maximum amount contains 
arginine (0.62 mg.100g-1), proline (2.4 mg.100g-1), and  
α-alanine. 
 The aroma-forming substances of the fruits of the 
President variety are represented by 3 aldehydes 
(acetaldehyde, furfural, 5-methyl furfural), the total amount 
of which is 2.2 mg.100g-1. In addition to them, 2 saturated 
aliphatic carboxylic acids were noted – propionic and acetic 
in the amount of 8.2 mg.100g-1, as well as a small amount 
of aromatic and aliphatic alcohols and esters. 
 In the new varieties August Delish, Big Stanley, Grossa  
di Felisio, President in 2020, a complex of macronutrients 
was investigated, which makes it possible to establish that 
plum is a valuable raw material for the production of canned 
food enriched with minerals. The fruits contain a significant 
amount of potassium, sodium, and, which is very important 
for the processed raw materials, calcium, which can 
maintain the structure of the fruit tissue during processing 
(Table 3). 
 The data given in the tables allow us to conclude that each 
variety is characterized by its own set of biologically active 
substances and is of interest to food processing enterprises. 
According to the results of evaluating the technical 
indicators of plum fruits for 2019 – 2020, the most 
interesting for the production of candied fruits is the variety: 
President, Grossa de Felisio, August Delish, the fruits  
of which were processed in comparison with the control, 
which has wide production plantings in the territory of the 
Russian Federation (variety Stanley) (Kaufmane et al., 
2007; Prichko and Droficheva, 2019). 
 Candied fruits are complex drying objects, where it is 
necessary to take into account such indicators as the initial 
and final moisture content, chemical composition, structural 
and mechanical changes, and mass transfer characteristics. 
Candied fruit drying is a process that, in essence, is not only 
thermophysical but also technological (Meretukova, 

2012). As a technological process, drying of fruits and other 
moist materials is a combination of heat and mass transfer 
processes, accompanied by biochemical, technological, and 
structural-mechanical changes. When dried in candied 
fruits, not only the native properties of the product should 
be preserved, but also be significantly improved. The main 
feature of the process of sorption of raw materials is that the 
mechanical, thermophysical, diffusion properties of the raw 
materials change significantly upon saturation, which has  
a significant effect on all subsequent technological 
operations (Deiana et al., 2019; Gonzalez-Cebrino et al., 
2013; Gonzalez et al., 2016). 
 The fruits, after pitting and blanching, were kept in sugar 
syrup three times for 4 to 6 hours. For the production  
of candied fruits from plum fruits, a high initial 
concentration of syrup is undesirable, because this increases 
the stickiness of the fruit, which significantly reduces the 
attractiveness of the appearance of the finished product 
(Alekseeva et al. 2018; Cerri et al., 2019; Reichel et al., 
2017; Richmond, Bowyer and Vuong, 2019; Sommano 
et al., 2013). The change in the concentration of the syrup 
in the first period of exposure between the fruit and the 
syrup is achieved mainly due to their dehydration and due 
to this dilution of the concentration of the syrup. After  
4 hours of exposure, the concentration of the syrup 
decreases to 45 – 50% and insignificant phase changes are 
already taking place in the system. The third filling  
is carried out with part of the released syrup, brought to 60% 
concentration. During this period, the phenomenon  
of dehydration of fruits was also noted with a simultaneous, 
but already less saturation of them with syrup. 
 At this technological stage of candied fruit production, the 
following varieties proved to be unsuitable for this type  
of processing of plum fruits: Blue moon and August Delish. 
The fruits of the Blue Moon variety did not hold their shape 
after the first pouring with syrup, and the fruits of the 
August Delish variety lost a significant amount of coloring 
pigment and acquired a pale appearance. 
 Optimization of drying processes in a drying oven with IR 
rays has been carried out under conditions that prevent 
sugar caramelization, protein denaturation, which worsen 
the presentation and quality of candied fruits (Nunes et al., 
2009a; Nunes et al., 2009b). Plum fruits were dried  
in 2 stages: in the first two hours at a temperature of  
40 – 45 °C, then the temperature was increased to  
60 – 65 °C for 4 – 5 hours. If necessary, especially for large 
fruits, the raw material was dried at 40 °C to a moisture 
content of 20 – 23%. During the drying process, the raw 
materials were periodically turned over and the temperature 
in the drying oven was controlled. The drying time  
is determined by the intensity of the technological process, 
the type and size of raw materials, and on average is  
28 – 36 hours for plum fruits (Cabrera-Bañegil et al., 
2020; Prichko, 2002; Pisano et al., 2019; Ionica et al., 
2013; Michalska et al., 2016). The drying process in an 
oven with infrared rays led to a decrease in polyphenolic 
substances by 10%, and vitamins from 13% (P) to 29% (C) 
in finished candied fruits (Table 4). 
 The content of macroelements in candied fruits concerning 
the original fresh raw materials decreased by 10 – 13%, 
according to the accumulation of potassium and sodium, the 
following varieties were distinguished: President, Stanley, 
and Big Stanley (Table 5). 
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 Figure 1 content of total polyphenols and anthocyanins in plum fruits depending on varietal characteristics, mg.100g-1. 

 
 
 
 
 

 
 
 Figure 2 Organoleptic characteristics of candied fruits, taking into account varietal characteristics 
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Variety President Candied fruit, variety President 

  
Variety Stanley Candied fruit, Stanley variety 

 
 Figure 3 Technical indicators of the quality of candied fruits and plum fruits. 
 

 
 Table 1 Technical indicators of plum fruits, 2019 – 2020. 

Mycotoxins Amet dolor sit consectetur 
Pulp hardness 
(kg.cm-3 ± SD) 

Weight 
(g ± SD) 

H 
(mm ± SD) 

D  
(mm ± SD)  

Shape index  
(о.е ± SD) 

Kabardian 
early 

3.9 ±0.5 85.0 ±7.5 60.4 ±3.5 49.2 ±2.5 1.2 ±0.2 

August 
Delish 

4.4 ±0.4 140.0 ±5.0 69.1 ±4.5 68.2 ±3.5 0.9 ±0.3 

Blue moon 4.3 ±0.4 132.0 ±4.5 65.0 ±3.0 64.8 ±2.5 1.0 ±0.2 
President 4.8 ±0.3 122.0 ±8.5 65.4 ±4.5 58.8 ±3.0 1.2 ±0.5 
Grossa di 

Felisio 
4.8 ±0.5 138.0 ±7.5 68.9 ±3.0 66.9 ±2.5 1.1 ±0.3 

Big Stanley 4.4 ±0.5 117.0 ±6.5 70.3 ±2.5 59.6 ±3.0 1.3 ±0.2 
Stanley 4.0 ±0.5 58.0 ±8.5 64.0 ±3.0 44.0 ±3.5 1.4 ±0.3 

 
 
 
 Table 2 Chemical composition of plum fruits, taking into account the varietal characteristics, 2019 – 2020. 

Variety  Soluble Solids 
(% ± SD) 

Total sugar 
(% ± SD) 

Acidity  
(% ± SD) 

Sugar acid 
Index 

Vitamins (mg.100g-1 ± SD) 
С Р 

Kabardian early 14.2 ±0.2 10.4 ±0.1 0.72 ±0.02 14.4 5.0 ±0.5 55.3 ±0.8 
August Delish 16.6 ±0.3 12.1 ±0.2 1.04 ±0.03 11.6 6.6 ±0.4 51.6 ±0.9 

Blue moon 15.4 ±0.3 11.0 ±0.2 1.31 ±0.03 8.4 7.0 ±0.5 39.1 ±0.5 
President 16.2 ±0.1 11.8 ±0.1 0.99 ±0.03 10.9 6.1 ±0.3 53.3 ±0.4 

Grossa di Felisio 15.8 ±0.2 11.2 ±0.1 1.26 ±0.03 8.9 7.5 ±0.4 70.2 ±0.5 
Big Stanley 14.2 ±0.2 10.4 ±0.2 1.15 ±0.02 9.0 5.7 ±0.3 36.6 ±0.4 

Stanley 16.2 ±0.2 11.8 ±0.2 0.75 ±0.02 15.8 6.0 ±0.2 72.1 ±0.6 
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 When processing experimental data for a significance 
level of p = 0.05, the following statistical criteria were used: 
Cochran's criterion – to assess the homogenity of the 
variance; Student's test – to assess the significance of the 
calculated coefficients; Fisher's criterion – to assess the 
adequacy of the obtained regression equations (Moscattello 
et al., 2019; Michalska et al., 2016; Xiang et al., 2020).
 To assess the quality of plum fruits and to highlight the 
best ones in terms of a set of signs, a regression, correlation 
analysis of technical, biochemical indicators was carried out 
(Reichel et al., 2017; Prichko, Machneva and Droficheva 
2020). A model of the relationship between the quality of 
fruits (Y-sensory assessment) and complex chemical 
indicators has been obtained. The regression equation for 
plum varieties looks like this at (R = 0.914): 
 

Y = 8.2-0.3X1 - 0.004X2 + 0.11X3 - 0.16X4 + 0.66X5 + 0.7X6 
+ 0.001X7 - 0.0002X8; 
 
Where: 
-X1 – is the shape index; X2 – average weight, X3 – dry 
matter; X4 – acidity, X5 – sugar; X6 – vitamin C, X7 – 
vitamin P, X8 – anthocyanins. 
 
 Good agreement between the experimental and calculated 
data indicates the adequacy of the found regression 
equations. 
 Organoleptic evaluation of candied plum fruits of the 
variety: Stanley, President, Grossa di Felisio, August Delish 
was carried out (Figure 2). 

 Table 3 Content of macronutrients in plums, 2020. 
Variety Content (mg.100g-1) 

Potassium Sodium Magnesium esium Сalcium 
Big Stanley 122.4 29.8 10.5 13.5 
President 165.0 23.0 11.1 17.4 

August Delish 105.2 37.6 11.1 19.3 
Grossa di 

Felisio 
107.6 9.3 9.5 16.2 

 
 
 Table 4 Content of biologically active compounds in candied fruits from plum fruits. 

Variety  
Total 

polyphenols 
(mg.100g-1) 

Anthocyanins 
(mg.100g-1) 

Vitamins (mg.100g-1) 
С Р 

August Delish 166.4 39.9 3.8 42.0 
President 164.8 30.6 4.0 42.8 

Grossa di Felisio 185.4 43.7 5.2 59.6 
Big Stanley 152.6 28.8 4.0 29.8 

Stanley 162.8 40.6 3.8 60.2 
Kabardian early 135.4 18.2 3.2 42.2 

Blue moon 178.0 49.8 5.4 30.2 
 
 
 Table 5 Content of macronutrients in candied plum fruits, 2020.

Variety Content (mg.100g-1) 
Potassium Sodium Magnesium esium Сalcium 

Stanley 118.6 24.7 9.4 13.1 
Big Stanley 110.2 25.5 8.9 12.2 
President 148.4 21.2 10.0 15.6 

August Delish 96.0 33.8 10.2 17.1 
Grossa di 

Felisio 
98.4 8.8 9.0 14.8 

 
 
 Table 6 Chemical indicators of the quality of candied fruits from plum fruits. 

Variety  
Ash  
(% ± SD) 

Carbohydrates 
(% ± SD) 

Protein (% ± SD)  Vitamins (mg.100g-1) Energy 
Value 
(kcal) 

 С Р 

President 0.8 45.0 0.5 4.0 42.8 147.0 
Stanley 0.7 42.0 0.4 3.8 60.2 125.0 
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 The candied fruits of the plum variety Grossa di Felisio 
were distinguished by their pronounced sour tastes, due to 
the high acidity of fresh fruits. 
 Based on the organoleptic assessment carried out, it can be 
concluded that there is a prospect of using such varieties as 
Stanley and President for the production of candied fruits, 
which have a pleasant taste and appearance, with a high 
tasting score – 4.9 points. The technical characteristics of 
the quality of plum and candied fruits of the following 
varieties have been established: President and Stanley 
(Figure 3). 
 Taking into account the peculiarities of the chemical 
composition of candied fruits from the fruits of plum 
varieties: Stanley and the President, a comparative 
mathematical calculation of the energy value of the finished 
product was made (Table 6). 
 The varieties that carry high valuable technical and 
biochemical characteristics have been identified. According 
to the content of biologically active substances of the  
7 studied varieties, the following are distinguished: Grossa 
di Felisio, Blue moon, Stanley. The most valuable varieties 
for processing in terms of accumulation of total 
polyphenols, anthocyanins, vitamin C, P are Grossa  
di Felisio and Blue moon. According to the content  
of minerals (potassium, sodium, calcium), capable  
of maintaining the structure of fruit tissue during 
processing, the President variety stands out. Theoretically 
and experimentally confirmed the possibility of forming the 
quality of candied fruit based on the complex influence  
of the factors of the technological process, taking into 
account their variation within the specified limits and 
characteristics of varieties. According to the technical 
indicators that appear during processing, the fruits of the 
plum variety proved to be unsuitable for the production  
of candied fruits: variety Blue moon after the first filling 
with syrup, the structure of the fruit tissue changed and the 
finished candied fruits did not look attractive to the 
consumer. 
 According to the results of the organoleptic evaluation, 
candied fruits from plum fruits of the Grossa di Felisio 
variety were distinguished by pronounced sour tastes, due 
to the high acidity of fresh fruits, for the production  
of which it was recommended to increase the sugar 
consumption rate. Candied fruits from plum fruits of the 
August Delish variety had a pale, slightly colored 
appearance with a slightly harmonious taste. 
 
CONCLUSION 
 Based on the studies carried out, experimental data were 
obtained on the influence of the varietal characteristics  
of plum fruits on the technological indicators of the quality 
of candied fruits and the yield of the finished product was 
determined. The results of experimental biochemical and 
technological analyzes of fruits at individual technological 
stages of production made it possible to judge the influence 
of varietal characteristics on the quality indicators of the 
finished product. For the industrial production of candied 
fruits, plum varieties with high biochemical and technical 
indicators are recommended: Stanley, Big Stanley, 
President, Kabardinskaya early, Grossa di Felisio. 
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