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third after rice and wheat. Potato is a high-altitude 
crop that was domesticated in the high Andes of South 
America and has become the main food crop in the cool 
highlands of South America, Asia, and Central and East 
Africa [2].

1. Introduction

Potato is the fourth most important food crop in the 
world after corn, wheat, and rice with a production of 
376,826,967 tons [1]. In terms of consumption, it ranks 

THE EFFECT OF STORING 
TEMPERATURE AND VARIETY 

FEATURES ON THE CULINARY 
PROPERTIES OF POTATO

L .  P u s i k
Doctor of Agricultural Sciences, Professor

Department of Optimization of Technological Systems 	
named after T. Yevsiukov*

Е-mail: ludmilap@gmail.com
V .  P u s i k

Doctor of Agricultural Sciences, Professor
Department of Agrotechnology and Ecology*

E-mail: kysmish@gmail.com
G .  P o s t n o v

PhD, Professor
Department of Technologies for Processing and Food Industries*

Е-mail: postnov.gennadii@gmail.com
I .  S a f r o n s k a

PhD, Associate Professor
Department of Management, Statistics and Economic Analysis

Luhansk National Agrarian University
Slobozhanska str., 68, Starobilsk, Ukraine, 92703

Е-mail: oblfin@ukr.net
N .  I l i n a

Assistant
Department of Equipment and Engineering 	

of Processing and Food Industries*
Е-mail: ilinaana1984@gmail.com

N .  L y u b y m o v a
Doctor of Technical Sciences, Professor

Department of Forest Management and Life Safety**
Е-mail: nina.lioubimova@gmail.com

G .  S u k h o v a
PhD, Associate Professor

Department of Crop Production**
Е-mail: syhovagalinaiv@gmail.com

Y .  H r y n o v a
PhD, Associate Professor

Department of Pedagogy, Psychology and Law**
Е-mail: GYG-XNAU@ukr.net

*Kharkiv Petro Vasylenko National Technical University of Agriculture
Аlchevskykh str., 44, Kharkiv, Ukraine, 61002 

**Kharkiv national agrarian University named after V. V. Dokuchaev
p/o “Dokuchaevske-2”, Kharkiv dist., Kharkiv reg., Ukraine, 62483

This study aimed to determine the effect 
of storage temperature on the preservation 
and culinary properties of different variet-
ies of potatoes. It was established that at a 
storage temperature of 2…4 °С the yield of 
marketable products for early ripening vari-
eties is 88.22±1.53 % on average, for medi-
um ripening ones is 96.87±1.09 %. Natural 
weight loss by tubers of all varieties during 
the storage period averaged 4.2 %, of which 
72.9 % accounted for moisture evaporation, 
27.1 % due to weight loss. Storage tempera-
tures 0…2 °С lead to an increase in the natu-
ral weight loss to 5.53±0.2 % in early ripening 
varieties, to 5.21±0.53 % in medium ripening 
ones. The yield of marketable products for 
early varieties is, respectively, 87.46±1.37 and 
89.92±1.09 %.

In terms of dry matter, starch, and vita-
min C, raw protein, the early group of varieties 
outperform the medium ripening one. The differ-
ence in dry matter content between the varieties 
reached 8.2 %, starch ‒ 7.0 %, sugar ‒ 0.05 %, 
vitamin C ‒ 5.6 mg/100 g, raw protein ‒ 1.4 %. 
When stored, the loss of dry matter was in the 
range of 2.8–5.2 %, starch ‒ 7.1 % of its initial 
content, while sugars increased to 12.6 %. The 
losses of vitamin C by the ripening groups were 
in the range of 14.8–34.5 %.

It was established that the varieties 
Savannah and Tornado are distinguished by 
the set of indicators for the content of basic 
nutrients after harvesting and after storage. 
The total quality ratio at the end of storage is 
0.88 and 0.86, respectively. According to the 
set of indicators that characterize the culinary 
properties of potato, the varieties Banba and 
Christina should rank first both at laying and at 
the end of storage; among the medium ripening 
varieties ‒ the variety Setanta.

The overall estimate of potato tuber qual-
ity largely depends on the organoleptic char-
acteristics (mealiness, taste, and tuber cook-
ing property). The correlation coefficient is 
0.918, 0.845, and 0.733, respectively. The mea-
liness of potato tubers has a strong direct link 
to taste (r=0.894) and an inverse strong link 
to sugar content (r=−0.725). The mealiness of 
tubers depends on the content of sugars and 
starch (r=−0.679 and r=0.571). The potato 
tuber crumb resistance to darkening depends on 
the content of vitamin C (r=0.872)
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2. Literature review and problem statement.

The main factor that ensures the preservation of potato 
quality is the storage temperature. The optimum storage 
temperature of potatoes depends on the storage period, stor-
ing technique, and varietal characteristics. Varieties with 
a short dormancy period should be stored at a temperature 
of 2…4 °С. Potato tubers with mechanical damage must be 
stored at a lower temperature of 1…3 °С. In [11], the varietal 
tuber storage technology was studied. It was found that at 
a storage temperature of 2…4 °С the weight loss of 7 % was 
demonstrated by the variety Priekulska and by the variety 
Smachna ‒ 6.4 %. However, the effect of storage temperature 
on the tuber quality was not studied.

In work [12], the effect of storage temperature on the 
weight loss and the darkening of tuber flesh was established. 
The smallest losses after storage of the Sotka variety were 
observed at a temperature of 3…4 °С. After lowering the 
temperature to 1…2 °С, they increased. The optimum storage 
temperature for each variety provides the maximum yield of 
marketable products.

The air temperature in storing facilities can vary from 3 
to 8 °С. Its level depends on the quality of potatoes. But the 
author does not determine the optimal storage temperature 
of tubers depending on the subsequent purpose.

The result of study [13] established that a significant 
indicator of the variety quality is taste. The reason for dif-
ferent tastes is the content of sugars, amino acids, starch, 
proteins. The taste of tubers depends on the sugar content. 
Their ratio is one of the reasons for the differing tuber taste. 
But the cited study found a relation only between the taste 
and sugar content. No link between taste and other com-
ponents of the chemical composition of tubers was studied. 
Along with this, the formation of taste is also affected by 
starch, protein, ash elements, organic acids. The increase 
in amides and the amount of amino acids during storage 
correlates with the deterioration of potato taste. Among the 
factors that determine the quality of tubers are the varietal 
characteristics, including the mealiness and consistency of 
tuber flesh, its color.

The structure of a boiled potato tissue can be tender, 
quite tender, rough [14]. The freshly harvested potato tubers 
were examined. No change in flesh structure was studied 
during storage. Mealiness directly depends on the content 
of dry matter, starch, the content of starch in amylose; it is 
inversely dependent on the sugar content. Tubers with a high 
starch content give a crumbly consistency, and tubers with 
a high protein content ‒ dense [15]. One must note that it 
is advisable that the description of potato varieties should 
include tuber structure characteristics. This could define the 
direction of their processing, reduce losses, and improve the 
quality of the finished product.

Taste and smell have different physiological and chemical 
bases. The product can taste salty, sweet, sour, bitter. The 
taste of potatoes is one of the important indicators of its 
nutritional value. First of all, it depends on the variety, but 
it is significantly affected by weather conditions, soil differ-
ences, the agronomic techniques in cultivation. High doses 
of nitrogen fertilizers worsen the taste of tubers, increase the 
potato flesh darkening, give a flavorless taste [16].

The sugar content and the flesh darkening after cooking 
is also a varietal feature. In terms of variety, there is a big 
difference in the resistance to enzymatic darkening of the 

In developed countries, potato plays a key role in the 
diet compared to developing countries. The consumption of 
energy from potato by humans in developed countries was 
130 kcal per day and in developing countries ‒ 41 kcal per 
day [3]. Potatoes provide a significant amount of carbohy-
drates, potassium, and ascorbic acid in the diet [4]. In such 
European countries as the Netherlands, Norway, and Fin-
land, it accounts for 10 % of total folic acid consumption [5]. 
About 50 % of vitamin A is provided by 250 g of the geneti-
cally carotenoid-enriched potatoes [6].

Potatoes contain several secondary metabolites that 
characterize the antioxidant and biological activity [7]. 
Potato-based products are easily digested and assimilated. 
They are rich in potassium and magnesium and contain a 
lot of calcium, iron, copper, phosphorus, manganese, sodium, 
chlorine, fluorine, iodine, and sulfur. In general, potatoes 
contain a unique set of essential organic and inorganic com-
pounds, which nature has combined in appropriate propor-
tions. Of the high biological value is the potato protein as it 
contains most of the amino acids that support the formation 
of proteins in the human body.

Currently, more than 6,000 varieties of potatoes are 
grown in the world. The register of the European Union 
contains 2,626 varieties, half of which (1,510) are Dutch [8]. 
In recent years, the Dutch varieties of potatoes are gaining 
popularity and win the areas in the agricultural sector. 
Many Dutch varieties are the high-quality representatives 
of table varieties but there is a significant part of industrial 
varieties. In terms of ripening, most potatoes belong to the 
middle-early and medium ripening groups, with the initial 
intensive development of the tops of the plant and the rela-
tively early tuber formation.

Along with fresh consumption, potatoes are increasingly 
used as raw materials for the processing industry. The man-
ufacturer must remember that the consumer is very demand-
ing of quality. The processing industry has strict standards 
for raw materials as the products must be of high quality 
and at the same time profitable. Therefore, there are strict 
requirements for the tuber length, color, fat and dry matter 
content, so that the finished products such as French fries, 
crispy potatoes, granules, and flakes meet the established 
standards. Potatoes used as raw materials for the processing 
industry must satisfy certain quality requirements, includ-
ing the size and shape of tubers, damage, and defects, dry 
matter content, color [9].

Since the crop is seasonal, the bulk of freshly harvested 
crops must be stored for a long time. In the UK, 95 % of all 
potatoes are stored in stationary potato storing facilities. 
There are about 100 % storage facilities in Belgium and the 
Netherlands. When potatoes are stored, there is a change 
in quality and weight loss. They depend on many factors, 
namely: weather conditions of the growing season, storage 
conditions, product quality indicators during storage. It 
should be noted that the characteristics of the variety and 
the group of potato ripeness is of great importance. New 
varieties of potatoes need further study. The information 
that can be obtained could help reduce product losses. The 
proper choice of variety is one of the main techniques in a 
set of measures to organize a permanent supply of valuable 
products to people [10].

Thus, among the large number of varieties that enter the 
market, it is a relevant task to study the issue of potato pres-
ervation, as well as its culinary properties.
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tuber flesh [17]. The dry matter content in tubers should 
be 24.6 % or larger to produce dried products, in order to 
produce chips ‒ 20.6‒24.5 %. In the manufacture of canned 
foods, preference is given to tubers with a low dry matter 
content. In addition, the tubers should contain a high con-
tent of starch with large starch grains and the optimal ratio 
of amylase and amylopectin [18]. But the content of the 
components of chemical formulation is fragmented. Cur-
rently, there are no recommendations for a comprehensive 
assessment of the chemical composition of tubers based on 
their purpose.

The amount of sugars and the ratio of monosaccharides 
to sucrose is a varietal trait. To produce potato products, 
there are varieties with a protein content of at least 2 %, 
vitamin C of at least 17 mg/100 g. An important indicator of 
quality is the tuber flesh darkening before and after cooking. 
For industrial processing, there are varieties with a reduced 
capability to darken the flesh; based on a nine-point score, 
they must gain at least 6.6 points [19].

During the industrial processing of potatoes, the optimal 
ratio of starch and sugar in the tubers is an important indica-
tor. But such information is scarce.

Depending on the content of proteins, carbohydrates, 
starch, sugars, and vitamins, potato varieties are usually 
divided into four groups: table, fodder, technical potatoes, 
and universal varieties of potatoes. The universal variety, 
as the name implies, includes those varieties of potatoes 
that include all the above properties. Based on the groups 
of potato ripeness, potatoes are divided into early ripening, 
medium-early ripening, medium ripening, medium-late rip-
ening, late-ripening [20].

The accumulation of sugars in tubers should be con-
sidered as their protective reaction to cooling because the 
concentration of cell juice increases, in this case, by many 
times, which causes an increase in its resistance to freezing. 
However, a significant accumulation of sugars can lead to 
physiological diseases due to the dysfunction of enzyme sys-
tems. It is shown that the internal potato flesh darkening is 
formed inside a tuber. This is due to the interaction of sugars, 
which contain an aldehyde group, with amino acids, and the 
formation of dark-colored substances ‒ melanoidins [21].

In addition, researchers noted a relationship between 
the content of chlorogenic acid in tubers and the intensity of 
flesh darkening. At the same time, citric acid, which is also 
present in tubers, contributes to the discoloration of these 
dark-colored compounds. Therefore, the degree of tuber 
blackening after cooking may be due to the ratio between the 
content of chlorogenic to citric acids [22].

The potato flesh darkening is also associated with me-
chanical damage to the tubers. In injuries, polyphenols flow 
into the cytoplasm where they are oxidized by polyphenol 
oxidase. At the same time, dark-colored compounds form 
that cause the denaturation of protein and the darkening of 
flesh. Therefore, the potato should be handled with care at 
all stages ‒ from harvesting to sale.

Flesh darkening is observed also at the transportation 
of potatoes by insufficiently ventilated cars or ship holds, 
where the high temperature, increased concentration of 
carbon dioxide, and, the main thing, the lowered oxygen 
content are maintained [20]. It should be noted that the 
cited research did not address the effect of shelf life on the 
culinary properties of potatoes.

According to the international standard of the Euro-
pean Potato Society, table potatoes are divided into four 

types: A, B, C, D. However, the culinary quality of potatoes 
is a rather complex concept and depends on the tasting stan-
dards of a country. In France, different types of potatoes are 
used for different purposes. In the eastern part of Germany, 
type C prevails, and in the western ‒ type B. In England 
and the northern countries, mealy potatoes of type C are in 
great demand while Denmark and Sweden prefer type B. In 
the countries of Western Europe, potatoes of type D are con-
sidered unsuitable for culinary purposes. In Ukraine, prefer-
ence is given to varieties whose tubers are well boiled (types 
C and D) [11].

The high content of starch predetermines a high glyce-
mic index, which is unacceptable for people with diabetes. 
Therefore, there is a need to make a comparative character-
ization of the components of the chemical composition and 
change them during the storage of different varieties of po-
tatoes. Identify the varieties with the lowest starch content. 
The cited research is of practical interest for the enterprises 
in the food and restaurant industry.

It was established that the technological properties of po-
tatoes during storage depend on the degree of tuber ripening.

Work [23] found that there is a decrease, during storage, in 
the dry matter content, the specific weight, the content of raw 
fiber, potassium, and phosphorus. Among the studied varieties, 
the highest content of dry matter, the specific weight, was 
demonstrated after storage by the variety Chala. The highest 
content of raw protein was observed in the variety Mashenadi-
ma. The results show that tubers with high physical and chemi-
cal parameters retain their properties for a longer period.

To ensure the normal functioning of the body, it is nec-
essary not only to provide it with an adequate amount of 
nutrients but to have the necessary organoleptic properties. 
But the issues related to the varietal features of potato re-
mained unresolved. The reported study into the quality of 
potato tubers is fragmented. No comprehensive indicator of 
potato quality was used.

An analysis of the content of any element alone in veg-
etables does not produce a complete pattern of quality in 
general. The reason for this may be the objective difficulties 
associated with a large number of potato varieties grown by 
a producer. An option to overcome the relevant difficulties 
can involve a comprehensive study of potato quality indica-
tors. All this suggests that it is advisable to investigate the 
effect of a storing temperature on the preservation of pota-
toes and the tuber culinary properties, as well as changes in 
them, during storage.

3. The aim and objectives of the study

The work aims to study the effect of storing tempera-
ture on the preservation of potato and its culinary prop-
erties. The study would make it possible to reduce potato 
losses, quality deterioration, as well as define the direction 
of potato processing.

To accomplish the aim, the following tasks have been set:
‒ to investigate the preservation of tubers depending on 

storing temperature;
‒ to investigate the content of the components of the 

chemical formulation of potato tubers and their changes 
during storage depending on the characteristics of the vari-
ety and a group of potato ripeness;

‒ to comprehensively evaluate the culinary properties of 
potato varieties and changes in them during storage;
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‒ to determine the correlations between the culinary prop-
erties of potatoes and the components of chemical composition.

4. Materials and methods to study the culinary properties 
of potato

Our study was performed using the early ripening vari-
eties of Dutch selection Banba, Tornado, Christina, and the 
medium ripening varieties Savannah, Setanta, Elekta. The 
tubers were sorted, cleaned from soil; we removed small, 
mechanically damaged, pest-affected, diseased tubers, and 
loaded them into containers K-450 to store in a stationary 
storage facility, equipped with forced ventilation, at 0…2 °С 
and 2…4 °С, and relative air humidity of 90‒95 %. The tu-
bers were stored from October 1 to April 20.

We determined the content of dry matter (dry mass) 
by drying a batch of potatoes to constant weight at a 
temperature of 105 °С in a drying chamber according to 
DSTU ISO 751: 2004.

The content of starch, sugars, vitamin C, proteins were 
determined by infrared spectroscopy at an infrared quality 
analyzer 4500. When determining the chemical composition 
of tubers at the end of the predefined shelf life, we recalculat-
ed the content of chemical substances for the initial weight 
using the following formula

( )100
,

100

a b
x

⋅ −
= 	 	 (1)

where x is the content of substances considering the natural 
weight loss, %; a is the content of substances at the end of 
storing, %; b is the weight loss over a storing period, %.

To determine the culinary properties, 10 tubers, selected 
from an average-size sample, are boiled unpeeled, without 
salt, in water brought to boiling. It is desirable that each 
sample should be cooked in a separate vessel. When cook-
ing in one pan, the samples should be placed in gauze bags. 
Cooking is completed once the tubers are easily pierced. 
Potatoes are removed from the water to visually determine 
the boiling property of the flesh, the degree of mealiness, 
moisture content, taste, and smell. The color of the flesh is 
determined immediately after cooking and after 24 hours.

Boiling property. There are five degrees of flesh boiling 
property: 1 ‒ not boiled; 2 ‒ slightly boiled; 3 ‒ medium 
boiled; 4 ‒ boiled; 5 – very boiled. The potatoes that are 
not boiled have a whole, smooth flesh. In slightly boiled 
potatoes, only the skin cracks. In medium-boiled potatoes, 
the upper part of the flesh is shallowly destroyed and the 
skin cracks. Boiled potatoes have cracks that reach to the 
vascular ring. Tubers are scattered in very boiled potatoes.

Mealiness. There are the following degrees of mealiness: 
1 ‒ glassy; 2 ‒ weakly glassy; 3 ‒ slightly mealy; 4 ‒ mealy; 
5 ‒ very mealy. If most tubers crumble, the potato is mealy.

Flesh moisture content. This indicator also has five grada-
tions: 1 ‒ the flesh is very moist; 2 ‒ moist; 3 ‒ slightly moist; 
4 ‒ moderately moist; 5 ‒ dry.

Flesh color. There is white, yellow, pink, and dull flesh.
Smell. Boiled potatoes may have the following smell: 1 ‒ 

pleasant; 2 ‒ neutral; 3 ‒ satisfactory (average); 4 ‒ unpleas-
ant; 3 ‒ unsatisfactory; 5 ‒ sharp.

The taste can be 1 ‒ very bad, 2 ‒ bad, 3 ‒ unsatisfactory, 
4 ‒ pleasant, 5 ‒ very pleasant [24, 25].

To compare the comprehensive estimate of preserving 
the consumer value of potato varieties, the overall quality 
factor was calculated.

Partial indices were determined from the following for-
mula:

,
F

K
P

= 			   (2)

where F is the content of nutrients on the day of determining; 
P is the content of nutrients when laying on storage.

The total index I of the comprehensive indicator of nutri-
ents’ content was expressed as follows:

,kI
n

Σ
= 		  (3)

where Ʃk is the sum of the indices; n is the number of indices.
Actual rating Bf:

Bf=Bm∙I,		  (4)

where Bm is the maximal point.
The comprehensive quality indicator:

Q=K+Bf.		  (5)

The statistical and mathematical treatment of our results 
was performed by the software Excel 10.0 for Windows OS.

5. Results of determining the preservation and culinary 
properties of potato during storage

5. 1. Results of determining the intensity of natural 
losses of potato weight during storage 

Storage, as one of the stages in delivering goods from 
producer to consumer, ensures that in terms of quantity and 
quality goods are stored at minimal losses and supplied to 
people without interruption. The indicators of preservation 
are the yield of standard products, the amount of losses, and 
shelf life. The yield and losses of standard products are in-
versely proportional, that is, the greater the losses, the lower 
the yield of standard products. Both indicators of preserva-
tion depend on the conditions and terms of storage, as well 
as the features of a variety.

On average, for all varieties, the yield of marketable prod-
ucts during storage was 92.54 % of the initial weight (Table 1).

In terms of the groups of potato ripeness, the yield 
of marketable products for early varieties is on average 
88.22±1.53 %, for medium ripening ‒ 96.87±1.09. In each 
group of potato ripeness, some varieties show the best yield 
of marketable products. In the group of early ripening va-
rieties, it is necessary to distinguish the variety Christina 
whose yield of marketable products at the end of storing 
was 90.15 %. The lowest yield of marketable products was 
observed for the variety Tornado, 87.09. The variation co-
efficient for the yield of marketable products is 1.9 %, that 
is, the yield of marketable products in the studied varieties 
changes slightly. In the group of medium ripening varieties, 
the highest preservation was observed for the varieties Elek-
ta and Setanta. The yield of marketable products was 92.97 
and 92.29 %, respectively.
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Natural weight loss during storage averaged 4.2 % for 
tubers of all varieties, of which 72.9 % were due to moisture 
evaporation, and 27.1 % ‒ due to respiration. In the group 
of early varieties, the weight loss ranged from 4.1 % for 
the Christina variety to 5.1 % for the Banda variety. The 
coefficient of variation of 7.4 % indicates a small fluctua-
tion in the weight loss for the studied varieties of potato.

In the group of medium ripening potato varieties, the 
weight loss fluctuated at medium strength, the coefficient 
of variation was 19.5 %. The lowest weight loss was ob-
served in the potato variety Elekta; it amounted to 3.28 %.

The total losses over 6.5 months of storing were 
11.78±1.53 for potato of early varieties and 7.91±1.09 for 
the medium ripening varieties of potato.

Losses were distributed as follows: for early varieties, 
39.6 % accounted for the losses due to natural reasons, 
34.4 ‒ technical damage, and 26 % ‒ absolute defects.

In the group of medium ripening varieties of potato, 
we observed the following ratio of the type of losses 
of the total loss: natural losses accounted for 47.3 %, 
technical damage ‒ 32.0 %, absolute defects ‒ 20.7 %.

Reduced storage temperatures (0…2 °С) lead to an in-
crease in natural weight loss (Table 2). The weight loss for 
early-ripening varieties increases by 18,6 % relative to the 
weight loss by tubers at a storing temperature of 2…4 °С, for 
medium ripening ‒ by 28.2 %.

When storing potatoes at a temperature of 0…2 °С, the 
amount of technical damage decreases to 1.12–2.15 % for 
early-ripening varieties, and 0.85–1.55 ‒ for medium ripen-
ing varieties. The tuber morbidity (absolute defects) depends 
on storing temperature (Table 2). The medium ripening 
varieties were the most resistant to diseases at a storing 
temperature of 0…2 °С, the losses were 3.72±0.63.

When comparing the tuber morbidity at different storing 
temperatures, it should be noted that at a storing tempera-
ture of 2…4 °С the number of absolute defects in the ear-
ly-ripening varieties was 1.4 times less than that at 0…2 °С, 
in the medium ripening ones ‒ by 2.2 times.

Storing potatoes at a temperature of 0…2 °С proved 
inefficient. The yield of marketable products under such 
conditions was 87.46±1.37 % for early-ripening varieties 
and 96.87±1.09 % for medium ripening ones. Therefore, the 
biological characteristics of the variety have an impact on 
the preservation of tubers.

Since it was found that a storing temperature of tubers of 
2…4 °С contributes to a higher yield of marketable products, 
our further study into the culinary properties of potato was 
conducted at a storing temperature of 2…4 °С.

5. 2. Results of determining the culinary properties of 
potato and a change in them during storage

In terms of the content of dry matter, starch, and vitamin 
C, raw protein, the early group of varieties outperforms the 
medium ripening group. A difference in the chemical compo-
sition is observed not only within the group of varieties, even 
within a single ripening group. The difference in the content of 
dry matter between the varieties reached 8.2 %, starch ‒ 7.0 %, 
sugar ‒ 0.05 %, vitamin C ‒ 5.6 mg/100 g, raw protein ‒ 1.4 %. 
The sucrose content varied in the varieties, on average, in the 
range of 0.15–0.29 %, reducing sugars ‒ 0.13–0.25; the content 
of vitamin C, respectively, is 15.5–17.3 mg/100 g (Table 3).

It was found that the natural losses in potato mass during 
storage are larger, in the structure of total losses, than other 
types of losses (39.6 and 47.3 %). On average, 27‒30 % of natu-
ral losses account for the dry matter. Our study showed that the 
losses in dry matter decrease, on average, in the varieties from a 
group of early ripeness ‒ by 13.8 %, in the varieties from a group 
of medium ripeness ‒ by 3.7 %, of the initial content (Table 4).

Table 1

Preservation of potato depending on variety, % (storage temperature, 2…4 °С)

Variety Natural loss Technical damage Absolute defect Total loss
Yield of marketable 

product

Early varieties

Banda 5.10 4.29 3.20 12.59 87.41

Tornado 4.78 5.00 3.03 12.91 87.09

Christina 4.10 2.80 2.95 9.85 90.15

Average for variety 4.66±0.5 4.03±1.1 3.06±0.12 11.78±1.53 88.22±1.53

Variation coefficient 7.4 27.9 4.6 8.0 1.9

Medium ripening varieties

Savannah 4.59 3.10 1.52 9.21 90.79

Setanta 3.36 2.30 1.85 7.51 92.79

Elekta 3.28 2.20 1.55 7.03 92.97

Average for variety 3.74±0.66 2.53±0.45 1.64±0.17 7.91±1.09 96.87±1.09

Variation coefficient 19.5 19.3 10.6 15.5 6.0

Table 2 

Preservation of potato depending on variety, % 	
(storing temperature, 0…2 °С)

Variety
Natural 

loss
Technical 
damage

Absolute 
defect

Total loss
Yield of 

marketable 
product

Early varieties

Banda 5.8 1.8 5.45 12.85 86.95

Tornado 5.35 2.15 6.15 13.65 86.35

Christina 5.45 1.12 4.34 10.91 89.09

Average 
for variety

5.53±0.2 1.68±0.5 5.30.9± 12.471.37± 87.46±1.37

Medium ripening varieties

Savannah 5.85 1.55 4.20 11.6 88.4

Setanta 4.98 1.05 2.95 8.98 91.02

Elekta 4.80 0.85 4.0 9.65 90.35

Average 
for variety

5.21±0.53 1.15±0.35 3.72±0.63 10.08±1.3 89.92±1.09
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Table 4

A decrease in the content of dry matter in potato tubers 
during storage compared to its initial content, % 	

(at a storing temperature of 2…4 °С)

Variety

Dry matter content, % Relative 
reduction in 

the dry matter 
content, %

start of storing end of storing

Early varieties

Banba 26.1 25.8 3.9

Tornado 17.9 13.3 25.6

Christina 19.5 17.2 11.8

Average for variety 21.1 18.7 13.8

Medium ripening varieties

Savannah 20.7 19.8 5.1

Setanta 24.1 23.2 3.7

Elekta 20.1 19.3 3.9

Average for variety 21.6 20.8 3.7

Potato weight decreases during stor-
age. There are natural losses due to the 
reduction in the dry matter content and 
the evaporation of water. Natural weight 
loss during storage due to dry matter av-
eraged 27.1 % for tubers of all varieties.

The lowest losses of dry matter among 
the studied varieties were observed in 
the variety Setanta, and amounted to 
3.7 % compared to the initial content.

The most labile components of tubers 
during storage are sugars, vitamin C, 
and starch. In tubers, there is a continu-
ous process of mutual transformations of 
sugars into starch and vice versa. Under 
optimal storing temperatures, there is 
some predominance of the transforma-
tion of starch to sugar over the starch 
synthesis from sugars, which affects their 
ratio, which decreases by an average of 
8.8 % in the group of early-ripening po-
tato varieties and by 5 % in the medium 
ripening varieties against the initial level.

After 7-month storage of potatoes 
of different varieties at a storing tem-
perature of 2…4 °С, losses of dry mat-
ter were in the range of 2.8–5.2 %. 
The most mobile components of tubers 
during storage are sugars, vitamin C, 
and starch. In tubers, there is a con-
tinuous process of mutual transforma-
tions of sugars into starch and vice ver-
sa. Under optimal storage conditions, 
starch is mostly converted into sugar. 
The resynthesis of starch from sugars 
decreases by an average of 8.8 % in the 
group of early-ripening potato varieties 
and by 5 % in the varieties of medium 
ripening potato against the initial level. 

But the varieties performed different- 
ly and, in some of them, this ratio decrea- 
sed insignificantly (Savannah, Elekta).

Starch losses during the storage pe-
riod ranged from 4 % in Banba to 17.3 in Tornado tubers rel-
ative to the initial content. Over this period, the sucrose con-
tent increases from 9.3 % in the tubers of the variety Christina 
to 18.8 % in the variety Banba. The content of reducing sugars 
increases from 4.0 % in the Tornado variety to 38.5 % in the 
Setanta variety.

On average, for all studied varieties, the loss of starch 
during storage amounted to 7.1 % of its initial content while 
the increase in sugars was 12.6 %. The largest loss of starch, 
9.7 %, was observed in the early-ripening varieties.

The losses of Vitamin C for the groups of potato ripeness 
were in the range of 14.8–34.5 %. Depending on the variety, 
the losses ranged from 14.8 % (Elekta) to 34.2 (Tornado). In 
the preservation of vitamin C, the decisive role belongs to 
the variety that spends it more economically in the process 
of life activities (Elekta, Setanta, Savannah).

The total content of nitrogenous compounds in potato 
tubers did not change during the storage period but some 
of its components did change. In the first half of storage, 
the protein content increased slightly while the content 
of amides, free amino acids decreased, which indicates the 

Table 3

Change in the content of chemical components in the potato tubers 	
of different varieties

Variety
Storage 

time
Dry 

matter
Starch Sugar

Vitamin 
C, mg/100 g

Raw 
protein

Ratio  
starch/
sugar

Early varieties

Banba

start off 
storing

26.1 20.0 0.45 16.0 9.7 44.4

end of 
storing 

25.8 19.2 0.49 10.5 9.6 39.2

Tornado

start off 
storing

17.9 17.7 0.40 16.8 9.5 59.2

end of 
storing 

13.3 15.6 0.45 11.2 9.4 43.6

Christina 

start off 
storing

19.5 18.1 0.43 16.5 9.4 42.1

end of 
storing 

17.2 16.9 0.47 12.4 9.2 35.9

Aver-
age for 
variety

start off 
storing

21.1 18.6 0.43 16.6 9.5 47.9

end of 
storing 

18.7 17.2 0.47 11.3 9.4 39.5

Medium ripening varieties

Savan-
nah

start off 
storing

20.7 16.0 0.47 15.8 9.8 34.1

end of 
storing 

19.8 15.2 0.52 12.4 9.7 29.4

Setanta

start off 
storing

24.1 17.1 0.42 17.3 9.9 40.7

end of 
storing 

23.2 16.3 0.47 13.9 9.8 34.7

Elekta

start off 
storing

20.1 13.7 0.44 15.5 10.9 29.2

end of 
storing 

19.3 13.0 0.49 13.2 10.8 26.5

Aver-
age for 
variety

start off 
storing

21.6 15.6 0.44 16.2 10.2 35.5

end of 
storing 

20.8 14.9 0.49 13.1 101 30.4 
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synthetic direction of exchange processes. In the second half 
of the storage period, the protein content decrease, but the 
content of amides, free amino acids increased due to the hy-
drolytic direction of exchange processes associated with the 
beginning of the germination of potato sprouts.

5. 2. A comprehensive estimate of the culinary prop-
erties of potato varieties and the change in them during 
storage

As regards the culinary estimate of potatoes, there is an 
international scheme that includes the following definitions:

‒ boiling property: remains whole, weak, strong, com-
pletely boiled;

– consistency: hard, moderately hard, relatively soft, 
soft, soft uneven;

– mealiness:  not mealy, weakly mealy, strongly mealy;
– humidity: moist, low-moist, relatively dry, dry;
– granularity: fine, relatively fine, relatively coarse, and 

coarse-grained;
– the taste of flesh: tasteless, the taste is weakly ex-

pressed, expressed, strongly expressed [22–24].
The nutritional value of potato is determined not only 

by the total content of individual substances but also by the 
amount that remains in the tubers after peeling. When cleaning 
tubers, 22 % on average of their dry matter is lost, including 
nitrogenous substances, from 20 to 25 %. When cooking peeled 
tubers, up to 20 % of the soluble or 4 % of dry matter is lost, 
non-peeled tubers ‒ only 0.3 %. On average, 100 g of potato 
dry matter gives more than 300 units of kcal assimilated by the 
human body. Of this 100 g of dry matter, humans absorb from 1 
to 2 g of nitrogen, from 0.05 to 0.07 mg of vitamin B, 0.3‒1 mg 
of nicotinic acid, and about 0.01‒0.3 mg of riboflavin [17‒20].

The main indicator of the potato culinary properties is, 
of course, its taste. There was no great difference in terms 
of taste between the varieties after harvesting when laying 
on storage, except for the Savannah variety (3.0 points). 
Against the general background of the best varieties, Ban-
ba (4.3 points) and Elekta (4.0 points) stood out (Table 5)

Significant changes in taste appeared at the end of storing. 
While, when laying on storage, out of 6 examined varieties 
of potato, 4 varieties were given 4.0 and more points on 

taste, at the end of storing only the variety Bonda was given 
3.9 points. All other varieties received a score of much less 
than 4.0 points, and Savannah ‒ 2.8 points. Most varieties 
lost their taste properties by 0.2‒0.3 points. This decrease in 
taste is significant because the initial score was 3.7‒4.3 points.

Our study of the content of free tyrosine in the tubers of 
potato varieties in the dynamics during storage showed a high 
degree of dependence of the intensity of potato flesh darkening 
of the tubers on the content of free tyrosine (Table 6). Thus, the 
increase in the potato flesh darkening of boiled tubers of the Sa-
vannah variety, from 1.9 points to 2.9 points, corresponded to 
an increase in the content of free tyrosine in the tubers during 
storage from 0.33 % in dry weight to 0.44 %. A similar increase 
in the content of free tyrosine and potato flesh darkening after 
cooking was observed in all studied varieties. The degree of 
potato flesh darkening was adequate in quantitative terms to 
the increase in the content of free tyrosine.

Table 6

Dependence of the potato flesh darkening on the content of 
free tyrosine in potato tubers 

Group of 
potato 

ripeness
Variety

Free tyrosine con-
tent, mg % for  
the raw mass

Darkening of the 
boiled tuber  
flesh, point

1.10 15.01 11.04 1.10 15.01 11.04

Early- 
ripening

Banba 0.28 0.34 0.43 1.8 2.0 2.4
Torondo 0.27 0.28 0.39 1.8 2.0 2.3
Christina 0.21 0.27 0.29 1.0 1.4 2.0
Average 
for group 0.25 0.30 0.37 1.53 1.8 2.23

Medium 
ripening

Savannah 0.33 0.38 0.44 1.9 2.6 2.9
Setanta 0.21 0.25 0.28 1.0 1.4 1.8
Elekta 0.28 0.32 0.37 2.1 2.4 2.8

Average 
for group 0.27 0.31 0.36 1.5 1.95 2.35

There was no big difference between 
the varieties in terms of mealiness, this in-
dicator was given mostly 4.2–4.3 points, 
except for Savannah (3.2 points). All va-
rieties at the end of storing reduced their 
mealiness indicator to some extent, by 
0.2–0.3 points.

The water content of all studied pota-
to varieties ranged, on average, from 3.4 in 
Savannah to 4.4 points in Elekta. In most 
varieties, the water content indicator ex-
ceeded 4 points; no varieties that are abso-
lutely resistant to wateriness were found. 
The wateriest varieties when laying on 
storage were Savannah, Tornado, which 
received, respectively, 3.4 and 3.5 points. 
After storing, the water content of potato 
varieties increased, but not significantly.

The boiling property of all the va-
rieties we studied was very high both 
when laying on storage and at the end of 
storing. This is the only indicator that 
was relatively low for the Savannah va-
riety (4.4 points when laying on storage 
and 4.3 at the end of storing).

Based on the sum of points according to the indica-
tors that characterize the culinary properties of potato, 
all varieties at the end of storing did not demonstrate 

Table 5

An estimate of the culinary properties of potato varieties and a change in them 
during storage

Variety
Start of storing End of storing Loss, 

point1 2 3 4 5 6 1 2 3 4 5 6

Early varieties 

Banba 4.3 4.1 4.3 3.7 4.8 21.2 3.9 3.6 4.0 3.6 4.6 19.7 1.5

Torondo 3.9 4.0 4.3 3.5 4.8 20.5 3.6 3.7 4.1 3.5 4.5 19.4 1.1

Christina 3.7 4.3 4.3 4.4 4.6 21.3 3.4 4.0 4.0 4.2 4.5 20.1 1.2

Average for 
group

4.0 4.1 4.3 3.9 4.7 21.0 3.6 3.8 4.0 3.8 4.5 19.7 1 . 3

Medium ripening varieties

Savannah 3.0 3.9 3.2 3.4 4.4 17.9 2.8 3.1 3.2 3.2 4.3 16.6 1.3

Setanta 4.1 5.0 4.3 4.0 4.7 22.1 3.8 4.2 4.2 3.9 4.5 20.6 1.5

Elekta 4.0 3.3 4.2 4.2 4.6 20.3 3.7 3.2 3.9 4.0 4.2 19.0 1.3

Average for 
group

4.0 4.3 4.2 4.1 4.5 21.0 3.8 3.7 4.0 3.9 4.2 19.5 1.5

Note: 1 – taste, 2 – resistance to flesh darkening, 3 – mealiness, 4 – water content,  
5 – boiling property, 6 – the sum of points 
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sharp differences from each oth-
er (19.0‒20.6 points), except for the 
Savannah variety (16.6 points), but 
all decreased, to some extent, their 
initial indicators.

It is difficult to establish a com-
prehensive change in the chemical 
composition when storing potato tu-
bers of any variety as the chemical 
components change in different ways.

To compare the comprehensive 
estimate of preserving the consumer 
value of potato varieties, the total 
quality factor was calculated [26].

It was established that the Sa-
vannah and Tornado varieties are 
distinguished on the basis of the set 
of indicators for the content of ba-
sic nutrients after harvesting and 
after storing. The total quality fac-
tor at the end of storing was 0.88 
and 0.86, respectively (Table 7).

Table 7 

Total quality coefficient of potato varieties at the end of 
storing

Variety

Quality coefficient of some components
Total 

quality 
coefficient

Dry 
matter

Starch 
Total 
sugar

Vita-
min C

Raw 
protein

Early-ripening 
Banba 0.97 0.95 0.50 0.85 0.85 0.83

Tornado 0.90 0.92 0.70 0.84 0.91 0.86
Christina 0.95 0.90 0.33 0.76 0.94 0.78

Medium ripening
Savannah 0.96 0.95 0.82 0.75 0.95 0.88
Setanta 0.93 0.91 0.49 0.85 0.94 0.82
Elekta 0.97 0.95 0.15 0.86 0.93 0.77

During the storage period, the total content of essential 
nutrients in the varieties decreased in the range of 12‒23 %. 
The Elekta and Christina varieties significantly reduced 
their quality only due to the increased sugar content.

In general, over the storage period, all varieties lost their 
original consumer quality within equal limits.

Thus, according to the set of indicators that character-
ize the culinary properties of potato, both when laying on 
storage and at the end of storing, the varieties Banba and 
Christina should rank first, and, among the medium ripen-
ing varieties, the variety Setanta.

Based on the established patterns of changes in the 
quality of potato tubers, it should be emphasized that potato 
should be stored at a temperature of 2…4 °С and relative hu-
midity of 85‒90 %. Under such conditions, negative changes 
in product quality are minimized.

5. 3. Correlation links between the culinary properties 
of potato and the components of chemical composition

Our correlation analysis shows that the overall estimate of 
the quality of potato tubers after storing depends largely on the 
organoleptic characteristics (tuber mealiness, taste, and boiling 
property). The correlation coefficient is 0.918, 0.845, and 0.733, 
respectively (Table 8).

The mealiness of potato tubers has a strong direct re-
lation to taste (r=0.894) and an inverse strong relation to 
sugar content (r=−0.725). The boiling property of tubers 
depends on the content of sugars and starch (r=−0.679 and 
r=0.571). The resistance to potato flesh darkening ‒ on the 
content of vitamin C (r=0.872). The content of starch and 
raw protein has almost the same effect.

6. Discussion of results of studying the culinary 
properties of potato tubers of different varieties

Sugar is the main indicator that the quality of all types 
of meals and potato products depends on. Sugars affect 
the color of the finished product and predetermine the 
shelf life of varieties as the raw materials for processing 
throughout the entire storage period. It follows from the 
data obtained from our experiment that the largest amount 
of sugars is contained, before and after storing, in potatoes 
of the early-ripening variety Banda 0.45 and 0.49 %, of the 
medium ripening variety Savannah ‒ 0.42, 0.52, respec-
tively (Table 3). Of great technological importance are the 
processes that occur in tubers when storing at temperatures 
below 2 °С. Under these conditions, there is an increase in 
sugar content at low temperatures. It was found that the 
content of sugars in potato tubers at a storing temperature 
of 2…4 °С ranged from 0.47 % in the early-ripening tubers to 
0.49 % in the medium-ripening ones (Table 3). Reducing the 
storing temperature to 0 °С leads to an increase in sugar con-
tent to 0.96‒1.12 %, respectively. Storing at a temperature 
of 8…10 °С leads to a reduction in sugars to 0.40‒0.42 %. 
This is due to the different rates of reactions of carbohydrate 
exchange: the decomposition of starch to sugars, the con-
version of sugars to starch, the oxidation of sugars during 
respiration. As the storing temperature decreases, the rate 
of these reactions slows down. Thus, the use of sugar in the 
process of respiration is reduced by almost three times. A 
significant accumulation of sugars can lead to the formation 
of a sweet taste of tubers. According to experiments [27], it 
was found that with an increase in the storing temperature 
to 10 °С, the starch resynthesis reaction increases larger 
than others. It was established that from ⅔ to ¾ of the sugar 

Table 8

Matrix of correlation dependence between the overall organoleptic estimate and the 
quality indicators of potato tubers

Х1 Х2 Х3 Х4 Х5 Х6 Х7 Х8 Х9 Х10 Х11

Х1 1 – – – – – – – – – –

Х2 0.453 1 – – – – – – – – –

Х3 0.350 –0.140 1 – – – – – – – –

Х4 0.053 0.405 –0.727 1 – – – – – – –

Х5 0.021 –0.805 0.229 –0.543 1 – – – – – –

Х6 0.471 0.333 –0.489 0.272 0.160 1 – – – – –

Х7 0.418 0.522 –0.326 0.872 –0.561 0.190 1 – – – –

Х8 0.132 0.329 –0.725 0.435 –0.025 0.894 0.244 1 – – –

Х9 –0.042 –0.188 –0.186 0.054 0.273 0.338 0.081 0.544 1 – –

Х10 0.278 0.571 –0.678 0.460 –0.220 0.870 0.261 0.834 –1 1 –

Х11 0.366 0.414 –0.622 0.616 –0.120 0.844 0.567 0.917 0.579 0.733 1

Note: X1 – dry matter, X2 – starch, X3 – sugars, X4 – vitamin С, X5 – raw protein, X6 – taste, X7 –  
darkening capability, X8 – mealiness, X9 – humidity, X10 – boiling property, X11 – total estimate 
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content is converted into starch, the rest is oxidized during 
respiration [28].

It is believed that the high sugar content in tubers can 
become, under certain storing conditions, a favorable sub-
strate for the development of fungal infections [11].

The Tornado and Setenta potato varieties are character-
ized by the smallest number of them, which makes it possible 
to recommend these varieties to produce crispy potatoes 
and French fries. Processing into chips may include freshly 
harvested tubers of the Tornado variety with a sugar content 
of 0.4 %.

It was found that the storing duration affects the dete-
rioration of taste, smell, potato flesh darkening, and boiling 
property. It is observed that tubers with darkened flesh have 
a worse taste (Tables 6, 8).

Our study has found that the taste of tubers has a strong 
correlation with boiling property and mealiness, respec-
tively (r=0.87, r=0, 89). Similar results were obtained when 
studying the potato variety Lord [29]. When storing, the 
smell and taste of Lord tubers correlate negatively (r=−0.887) 
with the structure of the flesh, humidity. The smell of tubers 
negatively correlates (r=−0.761) with the structure of the 
flesh, moisture, and taste. The boiling property of tubers cor-
relates (r=0.87) with the structure of the flesh.

This study has shown that the culinary properties of 
tubers depend on the potato variety and a group of potato 
ripeness (Table 5). The highest sum of points, 22.1, was 
given to the medium ripening potato variety Setanta. The 
early-ripening potatoes received a score of 21.3. The varietal 
dependence of potato taste and the content of mineral sub-
stances in potato is given in paper [30]. Its authors studied 
11 Polish varieties of potatoes (Bartek, Beata, Briza, Danu-
sia, Maryna, Morse, Tokay, Triada, Viking, Zebra, Zeus) and 
three Dutch varieties (Asterix, Redstar, Victoria). It was 
found that the content of P and Cu correlates with organo-
leptic indicators. But the study was conducted on the basis 
of two indicators only.

A varietal effect indicates the possibility of using selec-
tion methods to create varieties with predefined mineral 
composition and organoleptic properties.

The variety Setanta was absolutely resistant to darken-
ing, 5 points, when laying on storage. The varieties Christina 
and Banba should be considered relatively stable (4.3–
4.1 points). The variety Savannah, 3.9 points, cannot be 
considered resistant to darkening (Table 4). It was found 
that the potato flesh darkening depends on the content of 
basic chemical substances (Table 1). The variety Setanta, re-
sistant to darkening, contains 24.1 % of dry matter, 17.1 % of 
starch sugars, 0.42 %, vitamin C 17.3 mg/100 g, raw protein 
9.9 %. In [31], it was found that the potato varieties that are 
resistant to potato flesh darkening should contain at least 
18 % of starch, at least 22 % of dry matter.

Mechanical tissue damage causes the potato flesh dark-
ening of boiled tubers. It is explained by the unilateral 
process of the oxidation of phenolic compounds, which, in 
turn, is caused. Mechanical damage can be of various nature: 
injuries during harvesting, transportation, peeling, due to 
the lack of oxygen in the internal tissues when potatoes are 
cooked.

Other researchers have linked the potato flesh darkening 
to the warming temperature after storing the potatoes. The 
best values of resistance to darkening in the raw and boiled 
tubers were provided by air conditioning temperatures:  

12 and 16 °С (Satina, Mozart and Arosa); 8 and 12 °С (Red 
Lady); 16 and 20 °С (Cifra).

The current study has shown that the ratio of starch to 
protein content ranges from 5.7 for the early varieties of po-
tatoes to 6.2 for the medium-ripening ones.

In the group of early-ripening varieties, a higher ratio 
of starch content to proteins 6.0 was found in the variety 
Christina, in the group of medium ripening varieties ‒ Elek-
ta, 6.4. Under such a ratio of starch to protein, the boiling 
property ranges from 4.7 for the early varieties to 4.5 in the 
medium ripening ones (Table 3).

Other researchers [32] argue that potato has the best 
culinary properties when the ratio of starch to protein is 
12:16. With an increase in the starch over protein content by 
8 times, tubers do not boil, and, at an increase by 16 times, 
they crack during cooking in a peel. The content of glutamic 
and aspartic acids renders a special taste to potatoes. But the 
study was conducted for a single variety of potato and under 
artificially created cultivating conditions.

After a comprehensive commodity estimate, which char-
acterizes the quality of potato and determines the total 
index of the comprehensive indicator for the nutrients 
contained in potatoes after storing (Table 7), we estimat-
ed potato varieties based on a comprehensive indicator of 
quality, expressed in points. The initial content of essential 
nutrients when laying on storage is estimated at 5 points. A 
comprehensive quality indicator characterizes the quality 
of vegetable produce in total. Currently, it can be used in 
the canning industry, food companies, where vegetables 
are stored and processed over a long time. When selling, to 
establish an estimate of the objective consumer value of the 
product. When setting the price, a comprehensive quality 
indicator should also be taken into consideration.

It was found that the studied varieties of potato contain, 
on average, 78.6 % of water (Table 3). Thus, the dry matter 
content in the range of 21.1–21.6 % at the beginning of 
storing, 18.7–20.8 % at the end of storing, the losses were 
insignificant and the potatoes retained turgor at a relative 
humidity of 90–95 %.

Decreased relative humidity leads to the transpiration of 
water from the tissues and the wilting of tubers. An increase 
poses a risk of condensation at the surface of the product. 
Study [33] proved that at a storing temperature of 3…4 °С 
and relative humidity of 90–95 % the weight loss by pota-
toes ranged from 3.6 % for the Golubka variety to 5.1 % for 
the Nevsky variety. Under the conditions of relative humidi-
ty of 80–85 %, 5.0, and 9.6 %, respectively.

The uniformity and stability of temperature and hu-
midity in the bulk of the product are the necessary storing 
conditions at minimal losses.

Our systematization of the studied potato varieties by 
purpose has allowed us to note the following recommendations:

‒ to produce food potatoes, the varieties Savannah and 
Tornado can be recommended;

‒ to produce crispy potatoes and dried potato products, 
the varieties Setanta, Tornado are the most suitable;

‒ for processing into starch, the varieties Banda and 
Christina are recommended;

‒ to prepare a side meal for dietary food, the potato vari-
ety Elekta is recommended.

This study can be advanced by investigating the culinary 
properties of potato depending on the post-harvest pro-
cessing, potato storing technique and mode. The use of the 
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quantitative criteria makes it possible to comprehensively 
estimate potato preservation, to plan the time of selling it, 
to monitor the dynamics of quality, to predict preservation.

7. Conclusions

1. At a storing temperature of 2…4 °С, the yield of market-
able products for the early varieties averages 88.22±1.53 %, 
for the medium ripening varieties ‒ 96.87±1.09 %. Natural 
weight loss during storage averaged 4.2 % in tubers from all 
varieties, of which 72.9 % account for moisture evaporation, 
and 27.1 % ‒ weight loss. In the group of early varieties, 
weight loss ranged from 4.1 % in the Christina variety to 
5.1 % in the Banda variety. Storing temperature (0…2 °С) 
leads to an increase in the natural weight loss to 5.53±0.2 % 
in the early-maturing varieties, to 5.21±0.53 % in the medi-
um ripening ones. The yield of marketable products for the 
early varieties is, respectively, 87.46±1.37 and 89.92±1.09 %.

2. It has been established that the formation of taste is 
affected by the content of chemical components. We have 
determined a difference in chemical composition between 
the group of potato varieties and within a single group 
of ripeness. In terms of the content of dry matter, starch, 
and vitamin C, raw protein, the early group of varieties 
outperforms the medium ripening ones. A difference in the 
dry matter content between the varieties reached 8.2 %, 
starch ‒ 7.0 %, sugar ‒ 0.05 %, vitamin C ‒ 5.6 mg/100 g, 
raw protein ‒ 1.4 %. When storing, there occur changes in 
nutrient content. The losses of dry matter were in the range 
of 2.8–5.2 %; the content of starch during storage amounted 
to 7.1 % of its initial content while the increase in sugars  
was 12.6 %. The increase in sugar content is due to the dif-
ferent reaction rates of the carbohydrate complex. The larg-

est losses of starch, 9.7 %, were observed in the early-ripen-
ing varieties. The losses of Vitamin C by the groups of potato 
ripeness were in the range of 14.8–34.5 %. Depending on the 
variety, the losses ranged from 14.8 % (variety Elekta) to 
34.2 (variety Tornado).

3. The content of quality indicators separately does 
not give a complete picture of quality in general. It is 
proposed to characterize the comprehensive content of 
nutrients by a total index, which is equal to the sum of 
the partial indices of the culinary properties of potato 
varieties and changes in them during storage. To compare 
the comprehensive estimate of the preservation of the con-
sumer value of potato varieties, a comprehensive quality 
indicator has been determined, which characterizes the 
quality of products in general. It has been established that 
the Savannah and Tornado varieties are distinguished 
according to the set of indicators of the content of ba-
sic nutrients after harvesting and after its storage. The 
total quality coefficient at the end of storing is 0.88 and 
0.86, respectively. According to the set of indicators that 
characterize the culinary properties of potato, both when 
laying on storage and at the end of storing, the varieties 
Banba and Christina rank first, and, among the medium 
ripening varieties, the variety Setanta.

4. It has been mathematically proven that the overall 
estimate of the quality of potato tubers depends to a greater 
extent on the organoleptic parameters (tuber mealiness, 
taste, and boiling property). The correlation coefficient is 
0.918, 0.845, and 0.733, respectively. The mealiness of pota-
to tubers has a strong direct relation to taste (r=0.894) and 
an inverse strong relation to the sugar content (r=−0.725). 
The tuber boiling property depends on the content of sugars 
and starch (r=−0.679 and r=0.571). The resistance to potato 
flesh darkening ‒ on the content of vitamin C (r=0.872).
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