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Abstract. Drying is one of the most common ways to process potato tubers. To produce high-quality
dried products, the quality of raw materials is crucial, and it depends on the varietal characteristics. The
purpose of this study was to investigate the suitability of potato tubers of five varieties for convective
drying without blanching. The study employed the experimental method according to the developed
research scheme, the laboratory method was used to determine the organoleptic, morphological, and
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biochemical quality indicators of fresh tubers and dry products, and the statistical method was used
to process the research results mathematically. It was found that tubers of the Povin variety contained
the greatest amount of dry matter and starch (24.6% and 18.4%, respectively), while vitamin C was
found in Sante and Povin (over 11 mg%). The lowest amount of sugars was accumulated in the tubers
of the Koroleva Anna variety - 0.32%. It was found that with an increase in the dry matter content of
tubers, the starch content increases substantially (r=0.98), and the sugar content significantly affects
the degree of darkening of dry products (r=0.74). The nitrate content of tubers of all varieties did not
exceed the maximum permissible concentration. It was found that when potato tubers are used for
convective drying, 17.1-24.5% of dry products can be obtained and 4.1-5.8 kg of prepared raw materials
can be consumed. The dry matter content of the tubers and the amount of waste substantially affect
the yield of the finished product. The most suitable for convective drying without blanching are the
Koroleva Anna tubers, which provide a 24.5% yield of finished products with a tasting score of 5 on a
5-point scale. When using other varieties of tubers for convection drying, blanching or other methods
should first be used to stabilise the colour. The materials of this study are of practical value for vegetable
growers, breeders, and specialists of processing enterprises when choosing a potato variety for drying

Keywords: varietal characteristics; quality; tasting; darkening; drying; dry products

Introduction
Potato tubers, due to their high content of valua-
ble compounds for consumers, their cost-effective-
ness,and versatility,are of great global importance
for food security. Ukraine is one of the world’s
five largest potato producers, growing 20-22 mil-
lion tonnes of tubers annually. The breakdown of
the tubers harvested is as follows: consumption
by households is 33% (6.1 million tonnes); use for
feed purposes is 20% (3.8 million tonnes); seeds
are 27% (5 million tonnes); and processing is
1.0%. The number of fast-food outlets has grown
considerably in Ukraine. In addition, due to Rus-
sia’s aggression and frequent power cuts, demand
for convenience foods, including dry mashed po-
tatoes, has increased. Most potato products (over
90%) are imported. Only the creation of high-qual-
ity domestic products will help to displace import-
ed products. Furthermore, the production of potato
products will provide value-added products, filling
the budgets of local communities and the coun-
try as a whole, which is important in the post-war
reconstruction. Selecting potato varieties suitable
for a particular processing method will not only
guarantee quality products, but also reduce pro-
duction costs (Davydenko et al., 2020). According

to H. Campos & O. Ortiz (2020), the versatility of
potato tubers is determined by the content of a
significant number of biochemical parameters.
They accumulate about 26% of dry matter, of which
80-85% is starch and almost 3% is protein. Tuber
carbohydrates are a valuable source of energy for
the human body, while the protein is equivalent in
quality to that of milk, eggs, and beef, and is supe-
rior to that of cereals, soybeans,and beans.M.M. Is-
lam et al. (2022) note that the dry matter, starch,
and reduced sugars content of tubers are crucial
for the production of quality potato products.
Drying tubers is a relevant area of their pro-
cessing. According to S. Chikpah et al. (2022), this
is the way to preserve the biological valuable
elements contained in fresh raw materials. Since
the drying process removes free and some bound
moisture, dry products are a stabilised concen-
trate of nutrients that can be easily transported
and stored for a long time. In addition, the dry
products do not contain any artificial or chemi-
cal preservatives, dyes, flavours, and after a short
soak, they restore their properties. Dried tubers
are used to produce dry mashed potatoes, chips,
flakes, as additives for bakery products, etc.
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There are many common points in the pro-
duction technology of dried products. Specifically,
both our long-term research and the studies of
scientists from other countries have confirmed
that their quality will significantly depend on the
quality of raw materials, which is primarily deter-
mined by varietal characteristics, the content and
ratio of macro- and microelements, drying meth-
ods, etc. O. Zavadska et al. (2020) found that one
of the most common, cost-effective methods of
drying vegetables, including potato tubers, is the
convective method, which uses heated air. The
quality and yield of dry products in convection
drying depends primarily on the air temperature
and the thickness of the cut pieces.

The most common defects in raw and pro-
cessed tubers include darkening of the flesh. It is
the appearance of food that affects commercial
competitiveness and decisions about the suitabil-
ity of its consumption. Furthermore, darkening of
tubers can lead to a decrease in their nutrition-
al and biological value. Scientists from different
countries are investigating the causes of tuber
flesh darkening and suggesting solutions to pre-
vent it. Thus, S. Gunko et al. (2023) found a direct
correlation between potassium content and the
degree of darkening of potato tubers, namely, with
an increase in potassium content in tubers, their
resistance to darkening during heat treatment in-
creases. Furthermore, the researchers argue that
the ability to accumulate minerals in tubers is
considerably influenced by varietal characteristics.

E. Wszelaczynska et al. (2023) note that the
tendency to darkening of tubers increases signif-
icantly due to stress factors arising during their
cultivation and storage. Long-term storage leads
to a 22% increase in total sugars and a 49% in-
crease in reducing sugars. As noted by R. Hus-
sain et al. (2022), it is the increase in the content
of inverted sugars, including glucose, in tubers
during their heat treatment (drying) that causes
darkening of their flesh due to the appearance of
dark-coloured melanoidins as a result of the re-
action of sugars with amino acids. The conversion
of starch to glucose also occurs during storage at

low temperatures. A. Amjad et al. (2019) believe
that the deterioration of tuber quality and an in-
crease in the tendency to darkening is caused by
non-compliance with the recommended temper-
ature and humidity conditions during storage. The
colour change of raw and cooked potatoes is also
substantially affected by the temperature and
duration of heat treatment (Syabana et al., 2022).

To prevent colour changes or to obtain tubers
that are more resistant to darkening, research-
ers suggest using biostimulants and hydrogels,
which will reduce the effects of stress factors dur-
ing plant cultivation. G. Bobo-Garcia et al. (2020)
note that the main enzyme regulating the tuber
darkening is polyphenol oxidase. To reduce its ac-
tivity, the researchers suggest using a variety of
substances: chelating agents, inhibitors, natural
extracts, and physical treatment.

Thus, darkening of the flesh of potato tubers
is one of the key problems affecting the quality,
nutritional value, and profitability of potato prod-
ucts. Therefore, the search for ways to solve this
problem is relevant. Before drying, blanching of
tubers is often used to prevent darkening of the
finished product, but it leads to partial leaching
and loss of nutrients and additional energy con-
sumption, which increases production costs.

The purpose of this studywas to investigate the
suitability of potato tubers of different varieties for
drying without additional processing. To fulfil the
stated purpose, the tasks were identified as follows:

J to assess the quality of freshly harvested
tubers and predict their suitability for processing;

J to determine the amount of waste in pre-
paring tubers for drying and the yield of dried
products;

J to assess the quality of dried products and
the resistance of tubers to darkening without
blanching before drying.

Materials and Methods
The study was conducted in 2022-2023. To ful-
fil the purpose and complete the objectives of
the study, five potato varieties that are common
in production were selected, namely: Svitanok
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Kyivskyi, Koroleva Anna, Povin, Sante, and Tsyhan-
ka. The Ukrainian variety Svitanok Kyivskyi, listed
in the Register of Plant Varieties and recommend-
ed for the Polissia zone (State register of plant
varieties..., 2020), was used as a control.

The economic, biological, and organoleptic
analyses of potato tubers were performed in the
scientific and educational laboratory of the Prof.
B.V. Lesyk Department of Technology of Storage,
Processing, and Standardisation of Crop Produc-
tion of the National University of Life and En-
vironmental Sciences of Ukraine according to
generally accepted methods (Skaletska & Podpry-
atov, 2014). Freshly harvested tubers were evalu-
ated for the content of the main biochemical pa-
rameters. Specifically, the dry matter content was
determined by drying to a constant weight in an

Zavadska et al.

oven, starch - by specific weight, total sugars - by
the cyanamide method, and vitamin C- by using a
2,6 dichlorophenolindophenol solution. A nitrate
tester was used to determine the nitrate content.

To evaluate the suitability of potato tubers for
drying, average samples of each variety weigh-
ing 4 kg were selected. Preparation of tubers for
processing included weighing them, thoroughly
washing, cleaning, and re-weighing (the differ-
ence was used to determine the amount of waste).
The prepared tubers were cut into identical slic-
es no more than 0.5 cm thick, evenly placed on
the trays of a convective dryer DEXDFD-510P (TM
DEX, DEXkee Elec-Technology Co. LTD, China) and
loaded into the dryer chamber preheated to 60 °C
(Fig.1).Therawmaterials were dried untiltheywere
ready, which was determined organoleptically.

Figure 1. General view of tubers prepared for drying and the convection dryer DEXDFD-510P

Source: photographs taken by the authors of this study

The dry products were evaluated for a set
of organoleptic and technological indicators, and
their resistance to darkening was determined.
The organoleptic evaluation of dry potatoes and
the degree of their darkening were assessed on a
5-point scale according to the following grada-
tion: 5 points - pieces are light, clean, white, or
straw yellow, fully matching the colour of the raw
material; 4 - up to 20% of the surface is slightly
darkened; 3 - up to 40% of the surface is dark-
ened; 2 - up to 60% of the surface is significantly
darkened; 1 - pieces are darkened on the surface
by more than 60%.

Determination of swelling dynamics and swell-
ing coefficient of dried products. A 5 g sample was
taken from the middle sample, 50 g of distilled
water was added, and the sample was kept for
one hour (60 min). After 20 min and 40 min of
swelling, intermediate weighing was performed.
The swelling coefficient was calculated as the
ratio of the product weight after 60 minutes to
the initial weight of the sample. The results were
processed mathematically, and the least signifi-
cant difference (LSD), correlations,and confidence
intervals were calculated using generally accept-
ed methods. The study was conducted following
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the Convention on the Trade in Endangered Spe-
cies of Wild Fauna and Flora (1973) and the Con-
vention on Biological Diversity (1992).

Results and Discussion
The formation of the chemical composition of
potato tubers is a complex and lengthy process.
It depends on a set of factors, the coincidence of
which allows obtaining valuable or, conversely,
unsuitable raw materials for processing. The yield
and quality of dry products are substantially af-
fected by the dry matter content of raw materi-
als - high dry matter content ensures the prof-
itability of processing and improves the quality
of the finished product (Furrer et al., 2018). Ac-
cording to A. Mazur (2013), an increase in the dry
matter content of tubers by only 1% increases the
yield of dried products by 1 kg per 100 kg of raw
material, and the profitability of processing by 10-

20%. French fries, crisps, or dried products made
from tubers that contain little dry matter will be
soft and watery (Amjad et al., 2019). However, too
high a content of dry matter will cause dryness,
density, and brittleness of the finished products
(Zavadska et al., 2021). The most suitable tubers
for drying are those containing at least 21% dry
matter, including 14-16% starch and no more
than 0.4% monosugars.

According to the results of the study, during
the growing season, 19.5-24.6% of dry matter was
accumulated in the tubers of the potato varieties
under study (Table 1). The difference between the
variants in this indicator reached 5.1%. It can be
concluded that the dry matter content of tubers of
all varieties, except for Tsyhanka, was suitable for
drying. The highest dry matter content was found
in tubers of the Povin variety - 24.6%, which is
2.2% greater than in the control.

Table 1. The content of the main biochemical parameters
in potato tubers of different varieties, average for 2022-2023

Content in tubers

Variety

dry matter, % starch, % sugars (total), % vitamin C, mg % nitrates, mg/kg**
Svitanok
Kyivskyi 22.4 +0.8* 16.7+0.4 0.36+0.04 89+22 138+24
(control)

Koroleva Anna 23.1+0.5 17.6 £ 0.2* 0.32+0.03 85+14 116 £18
Povin 246+0.7 18.4 +0.3* 0.57+0.04 9.6+2.1 138+ 16
Sante 21.9+0.6 15.2+0.3* 0.40 £0.03 11.4+1.6 131 +£26

Tsyhanka 19.5+0.4* 13.7 £ 0.2* 0.62+0.02 11.0+1.8 107 +12

Note: * — values of biochemical parameters are mean values * standard deviation (n = 3); ** — maximum

permissible concentration (MPC) - 250 mg/kg
Source: developed by the authors of this study

K.Beals (2019) found that the basis of the dry
matter of potato tubers is starch. Its share of the
total dry matter content ranges within 70-80%.
This pattern was confirmed in the present study.
The starch content in tubers of the varieties under
study ranged within 13.7-18.4%, which was 70-
76% of the dry matter weight. The highest content
of this element, as well as dry matter, was found in
tubers of the Povin variety - 18.4%, which is 1.7%
greater than in the control. The correlation analysis

revealed a strong direct correlation between dry
matter and starch content - r=0.98, which con-
firms the data of A. Furrer et al. (2018) and previ-
ous findings of the authors of the present study.
According to E.Wszelaczynska et al.(2023), the
amount of sugars in tubers significantly depends
on the varietal characteristics, their physiologi-
cal state, growing conditions, and storage time.
A.Amjad et al. (2019) found that freshly harvested
tubers are typically characterised by a low sugar
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content, averaging 0.5-0.6% per raw weight. The
present study confirmed the dependence of sug-
ar accumulation on varietal characteristics. Under
the same growing conditions, the difference be-
tween the variants under study was substantial.
Thus, in the tubers of the Koroleva Anna variety,
they contained 0.32%, while in the Tsyhanka va-
riety almost twice as much - 0.62% (0.26% more
than in the control). According to this indicator, tu-
bers of the Tsyhanka variety were unsuitable for
drying without preliminary blanching and were
predictably more prone to darkening compared to
other variants under study.

O. Kulen et al. (2020) proved that potato tu-
bers also contain biologically valuable substanc-
es and vitamins, namely riboflavin, thiamine,
pyridoxine, pantothenic and nicotinic acids, carot-
enoids, etc. However, only vitamin C, which can
accumulate from 5 to 40 mg% in tubers, depend-
ing on the variety and growing conditions, has bi-
ological value. Ascorbic acid oxidises quickly and
is quite sensitive to temperature, and therefore
its amount is significantly reduced during heat
treatment. In tubers of the varieties under study,
the content of this element ranged within 8.9-
11.4 mg%. Over 11 mg% of ascorbic acid was ac-
cumulated by fresh tubers of the Sante and Povin
varieties. K. Hamouz et al. (2009) found that even

30
25
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5 | mecaao B R e sl

0
Svitanok Koroleva Anna Povin Sante

Kyivskyi
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the colour of tubers affects the content of this
vitamin. The present study did not reveal such a
pattern. Clearly, longer studies with more varie-
ties are needed to confirm or refute this claim. As
for the nitrate content, there was no significant
difference between the variants, with an accumu-
lation of 107-138 mg/kg. Tubers of Svitanok Ky-
ivskyi and Povin varieties accumulated the most
nitrates — 138 mg/kg. However, in none of the ex-
perimental variants did the actual nitrate levels
exceed the MPC.

According to the previous findings of the au-
thors of this study, the morphological character-
istics of raw materials are also important for pro-
cessing (Zavadska et al., 2020). A. Mazur (2013)
noted that the number of eyes in tubers suitable
for processing should not exceed 7-8 and their
depth should not exceed 1.5 mm. According to
morphological parameters, tubers of all varie-
ties under study met the requirements. The most
suitable for processing in terms of the number of
eyes were the Koroleva Anna (4.8 pcs.) and Povin
(6.4 pcs.) tubers. The best performance in terms of
the depth of the eyes was also achieved by tubers
of the Koroleva Anna variety (0.57 mm) and Povin
(0.87 mm). The amount of waste during tuber
cleaning ranged within 15.0-23.3% and depend-
ed on the varietal characteristics (Fig. 2).

Waste, %

Dry product yield, %

= === Weight of raw materials
to produce 1 kg of dry matter, kg

Tsyhanka

Figure 2. Amount of waste, yield of dry products, and required weight
of fresh raw materials to produce 1 kg of dry potato tubers of different varieties

Note: * — control
Source: developed by the authors of this study

The largest amount of waste was obtained
when cleaning tubers of Svitanok Kyivskyi (23.3%)

and Tsyhanka (23.2%) varieties, while the smallest
amount was obtained from Koroleva Anna (15.0%,
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which is 8.3% less than in the control). This indi-
cator was influenced by the number and depth
of the eyes, as well as the presence of growths,
mechanical damage, and pest damage. The yield
of dried products significantly depended on the
dry matter content of the raw materials and the
amount of waste and ranged within 17.1-24.5%.
Clearly, the largest amount of dry products was
obtained from the Koroleva Anna variety tubers -
24.5%, which is 4.1% more than in the control
variant. The calculations showed that 4.1 kg of
6

-

o=, N wWhA~O
/

Svitanok Koroleva Anna Povin Sante

Kyivskyi

fresh raw materials are required to produce 1 kg
of dry products of this variety. The lowest yield
of finished products was obtained using tubers of
the Tsyhanka variety, which contained the lowest
amount of dry matter - 17.1%, which is 3.3% less
than the control. To produce 1 kg of dry prod-
ucts of this grade, 5.8 kg of raw materials were
required. An important technological indicator of
the quality of dried products, including potatoes,
is their ability to recover, which is characterised
by the swelling coefficient (Fig. 3).

Surface and shape of pieces, points

Recovery coefficient

- - - - -

Colour, points

= = Total tasting score, points**

Tsyhanka

Figure 3. Recovery factor, degree of darkening, and tasting evaluation
of dried products from potato tubers of different varieties

Note: * — control; ** — on a 5-point scale
Source: developed by the authors of this study

The results indicate that the best recovery rate
was observed in samples of dry products of Korole-
va Anna and Svitanok Kyivskyi varieties — the swell-
ing coefficient was 4.0 and 3.8 units, respectively,
the lowest was for the Sante variety (3.0). The most
intensive recovery of dry products of all varieties
occurred within 20 min from the beginning of
soaking. To identify variants resistant to darkening

of the flesh, the tubers were not blanched before
drying. According to the study results, resistance to
darkening significantly depended on the varietal
characteristics. The most resistant to darkening
without blanching before drying were the Korole-
va Anna tubers. Dry and reconstituted products of
this variety had a pleasant characteristic uniform
cream colour, without darkening - 5 points (Fig. 4).

Figure 4. General view of dried (A) and reconstituted (B) products
from potato tubers of different varieties during tasting
Note: 1 — Svitanok Kyivskyi; 2 — Koroleva Anna; 3 — Povin; 4 — Sante; 5 — Tsyhanka

Source: developed by the authors of this study
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The organoleptic properties of dry and recon-
stituted products significantly depended on vari-
etal characteristics, which is confirmed by C. Sev-
erini et al. (2010). Overall, the highest score in the
finished product tasting was given to samples
of the Koroleva Anna variety - 5.0 on a 5-point
scale. The dry products of this grade were charac-
terised by high resistance to darkening, fully re-
tained the colour of the raw material, had a firm,
elastic texture, and a uniform piece shape. During
the tasting, the dry products of the control varie-
ty Svitanok Kyivskyi received quite high scores -
4.7 points on a 5-point scale. The least suitable
for convection drying without blanching are
Povin tubers. Dry samples of this variety received
2.3 points in the tasting.This low score was caused
by the substantial darkening of dry and reconsti-
tuted products (1.8 points on a 5-point scale).

This study confirmed the findings of other re-
searchers on the effect of sugar content in tubers
on the degree of darkening of dry products, which
is apparently caused by their interaction with
amino acids and the formation of melanins (Bo-
bo-Garcia et al., 2020; Hussain et al., 2022), The
correlation analysis revealed a significant direct
relationship between these indicators - r = 0.74.

Thus, the findings of the present study sug-
gest that the choice of potato variety substan-
tially affects the quality of dry products and the
efficiency of their production. The most suitable
tubers for drying are those that accumulate the
maximum amount of dry matter and starch, the
minimum amount of sugars, have a small number
of shallowly set eyes, and are highly resistant to
darkening during heat treatment.

Conclusions
It was found that during the growing season, differ-
ent amounts of reserve substances were accumu-
lated in potato tubers of different varieties under
the same growing conditions. The highest amount
of dry matter and starch was contained in tubers
of the Povin variety - 24.6% and 18.4%, respec-
tively. The correlation analysis revealed a strong
direct correlation between these indicators -

Zavadska et al.

r=0.98. The dry matter content substantially in-
fluenced the yield of dried potatoes.

The amount of nitrates in the tubers of all the
variants under study did not exceed the MPC and
was even substantially lower than the established
norm. The lowest amount of nitrates was accumu-
lated in tubers of the Tsyhanka variety during the
growing season - 107 mg/kg. There was no effect
of varietal characteristics on nitrate accumulation.

The number of eyes and their depth also de-
pended on the variety characteristics and affected
the amount of waste and dry product yield. The
smallest number of eyes was formed by tubers of
Koroleva Anna and Povin varieties — 4.8 pcs./tuber
and 6.4 pcs./tuber, respectively. The depth of their
occurrence in tubers of these varieties was the
smallest. The lowest waste in preparing tubers
for drying and the highest yield of finished prod-
ucts were found in these variants - the amount of
waste was 15.0% and 16.2%, and the yield of dry
products was 24.5% and 22.8%, respectively. The
calculations revealed that to produce 1 kg of dry
products of these varieties, 4.1 kg and 4.4 kg of
fresh raw materials are required.

The dry and reconstituted pieces made
from Povin tubers were the most prone to dark-
ening and upon tasting received 2.3 points and
1.8 points on a 5-point scale, respectively. When
using tubers of this variety for convection drying,
blanching, or other methods should be used to
prevent discolouration.

Dry products from Koroleva Anna and Svi-
tanok Kyivskyi tubers had the best recovery
rate, with a swelling coefficient of 4.0 units and
3.8 units, respectively. The most intensive recov-
ery process occurred within 20 min after soaking.

Thus, according to the complex of studied
indicators, the most suitable for convective dry-
ing without blanching are tubers of the Koroleva
Anna variety, which accumulate 23.1% dry matter,
17.6% starch, and 0.32% sugars during the grow-
ing season. The amount of waste when using tu-
bers of this variety will be 15%, the yield of dry
products will be 22.8%, and its tasting score will
be 5.0 points on a 5-point scale.

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2024. Vol. 20, No. 4



Suitability of potato tubers of different varieties for processing

Further research can be aimed at identifying Acknowledgements

the impact of growing conditions on the qualityof =~ None.

fresh tubers and dry products, as well as improv-

ing drying technologies, specifically, investigating Conflict of Interest
the impact of drying methods and temperatures. None.

[1]

[2]

(3]

[4]

[5]

[6]
[7]

(8]

[°]

[10]

[11]

[12]

[13]

[14]

References
Amijad, A., Javed, M., Hameed, A., Hussain, M., & Ismail, A. (2019). Changes in sugar contents and
invertase activity during low temperature storage of various chipping potato cultivars. Food
Science and Technology, 40(2), 340-345. doi: 10.1590/fst.00219.
Beals, K. (2019). Potatoes, nutrition and health. American Journal of Potato Research, 96, 102-110.
doi: 10.1007/512230-018-09705-4.
Bobo-Garcia, G., Arroqui, C., Merino, G., & Virseda, P. (2020). Antibrowning compounds
for minimally processed potatoes: A review. Food Reviews International, 36, 529-546.
doi: 10.1080/87559129.2019.1650761.
Campos, H., & Ortiz, O. (Eds.). (2020). The potato crop. Its agricultural, nutritional and social
contribution to humankind. Cham: Springer. doi: 10.1007/978-3-030-28683-5.
Chikpah, S., Koresse, J., Sturm, B., & Hensel, 0.(2022). Colour change kinetics of pumpkin (Cucurbita
moschata) slices during convective air drying and bioactive compounds of the dried products.
Journal of Agriculture and Food Research,10,article number 100409.doi: 10.1016/j.jafr.2022.100409.
Convention on Biological Diversity. (1992, June). Retrieved from https://zakon.rada.gov.ua/laws/
show/995_030#Text.
Convention on the Trade in Endangered Species of Wild Fauna and Flora. (1973, June). Retrieved
from https://zakon.rada.gov.ua/laws/show/995_129#Text.
Davydenko, A., Podpriatov, H., Gunko, S., Voitsekhivskyi, V., Zavadska, O., & Bober, A. (2020). The
qualitative parameters of potato tubers in dependence on variety and duration of storage.
Potravinarstvo Slovak Journal of Food Sciences, 14, 1097-1104. doi.org/10.5219/1392.
Furrer,A.,Chegeni,M., & Ferruzzi,M.(2018).Impact of potato processing on nutrients, phytochemicals,
and human health. Food Science and Nutritio, 58(1), 146-168.doi: 10.1080/10408%98.2016.1139542.
Gunko, S., Vakuliuk, P., Naumenko, O., Bober, A., Boroday, V., Nasikovskyi, V., & Muliar, O. (2023). The
mineral composition of potatoes and its influence on the darkening of tubers pulp. Food Science
and Technology, 17(1), 21-28. doi: 10.15673/fst.v17i1.2565.
Hamouz, K., Lachman, ., Dvofak, P., Orsak, M., Hejtmankova, K., & Cizek, M. (2009). Effect of selected
factors on the content of ascorbic acid in potatoes with different tuber flesh colour. Plant, Soil and
Environment, 55, 281-287. doi: 10.17221/82/2009-PSE.
Hussain, R., Huali, X., Kumar, A., Parveen, R., Fatima, I., & Tawfeuk, H.Z. (2022). Discoloration of raw
and cooked potatoes: Fundamentals of nature, mechanisms, causes, measurements, and controls.
American Journal of Potato Research, 99(4), 287-306. doi: 10.1007/s12230-022-09884-1.
Islam,M.M.,Naznin, S.,Naznin,A., Uddin, M.N., Amin, M.N., Rahman, M.M., Tipu, M.M.H., Alsuhaibani,
AM., Gaber, A., & Ahmed, S. (2022). Dry matter, starch content, reducing sugar, color and crispiness
are key parameters of potatoes required for chip processing. Horticulture, 8(5), article number 362.
doi: 10.3390/horticulturae8050362.
Kilen, O., Stushnoff, C., & Holm, D. (2013). Effect of cold storage on total phenolics content,
antioxidant activity and vitamin C level of selected potato clones.Journal of the Science of Food and
Agriculture, 93(10), 2437-2444. doi: 10.1002/jsfa.6053.

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2024. Vol. 20, No. 4


https://doi.org/10.1590/fst.00219
https://doi.org/10.1007/s12230-018-09705-4
https://doi.org/10.1080/87559129.2019.1650761
https://doi.org/10.1007/978-3-030-28683-5
https://doi.org/10.1016/j.jafr.2022.100409
https://zakon.rada.gov.ua/laws/show/995_030#Text
https://zakon.rada.gov.ua/laws/show/995_030#Text
https://zakon.rada.gov.ua/laws/show/995_129%23Text
https://doi.org/10.5219/1392
https://doi.org/10.1080/10408398.2016.1139542
https://doi.org/10.15673/fst.v17i1.2565
https://pse.agriculturejournals.cz/artkey/pse-200907-0003_effect-of-selected-factors-on-the-content-of-ascorbic-acid-in-potatoes-with-different-tuber-flesh-colour.php
https://doi.org/10.1007/s12230-022-09884-1
https://doi.org/10.3390/horticulturae8050362
https://doi.org/10.1002/jsfa.6053

Zavadska et al.

[15] Mazur, A. (2013). Scientific and practical basis of potato processing for food products. Ukrainian
Food Journal, 2(4), 510-520.

[16] Naumann, M., Koch, M., Thiel, H., Gransee, A., & Pawelzik, E. (2020). The importance of nutrient
management for potato production part Il: Plant nutrition and tuber quality. Potato Research, 63,
121-137.doi: 10.1007/s11540-019-09430-3.

[17] Severini, C., Baiano, A., Pilli, T., Romaniello, R., & De Rossi, A. (2010). Microwave blanching of sliced
potatoes dipped in saline solutions to prevent enzymatic browning. Journal of Food Biochemistry,
28(1),75-89.d0i:10.1111/j.1745-4514.2004.tb00056.x.

[18] Skaletska, L., & Podpryatov, H. (2014). Scientific research methods with storage and processing of
plant products. Kyiv: Komprint.

[19] State register of plant varieties suitable for distribution in Ukraine. (2024). Retrieved from https://
minagro.gov.ua/file-storage/reyestr-sortiv-roslin.

[20] Syabana, R., Kurniawan, D., Isdiantoni, I., & Islamy, A. (2022). Discoloration in raw and processed
potato (Solanum tuberosum) through slow heating process. Journal of Food Technology and
Agroindustry,4,96-99. doi: 10.24929/jfta.v4i2.2054.

[21] Wszelaczynska, E., Poberezny, J., Goscinna, K., Szczepanek, M., Tomaszewska-Sowa, M.,
Lemanczyk, G., Lisiecki, K., Trawczynski, C., Boguszewska-Mankowska, D., & Pietraszko, M. (2023).
Determination of the effect of abiotic stress on the oxidative potential of edible potato tubers.
Scientific Reports, 13, article number 9999. doi: 10.1038/s41598-023-35576-9.

[22] Zavadska, O., Bobos, I., Fedosiy, I., Podpryatoy, G., & Olt, J. (2021). Suitability of various onion
(Allium cepa) varieties for drying and long-term storage. Agronomy Research, 19(3), 1675-1690.
doi: 10.15159/AR.21.117.

[23] Zavadska,O.,Bobos,|.,Fedosiy, l.,Podpryatoy, H. & Olt,J.(2020) Studying the storage and processing
quality of the carrot taproots (Daucus carota) of various hybrids. Agronomy Research, 18(3), 2271-
2284.doi: 10.15159/ar.20.199.

Scientific Reports of the National University of Life and Environmental Sciences of Ukraine. 2024. Vol. 20, No. 4


https://www.cabidigitallibrary.org/doi/pdf/10.5555/20143277264
https://doi.org/10.1007/s11540-019-09430-3
https://doi.org/10.1111/j.1745-4514.2004.tb00056.x
https://minagro.gov.ua/file-storage/reyestr-sortiv-roslin
https://minagro.gov.ua/file-storage/reyestr-sortiv-roslin
https://doi.org/10.24929/jfta.v4i2.2054
https://doi.org/10.1038/s41598-023-35576-9
https://doi.org/10.15159/AR.21.117
https://doi.org/10.15159/ar.20.199

J

Suitability of potato tubers of different varieties for processing

MpupaTHicTb 6yNb6 KapTONAi Pi3HMX COPTIB A0 NepepobKu

OkcaHa 3aBapcbKa

KaHamnaaT CinbCbKorocnoaapcbkux Hayk, AOLEHT

HauioHanbHui yHiBepcuTeT BiopecypciB i NpMPOAOKOPUCTYBAHHS YKpaiHK
03041, Byn.Tepois O6opoHu, 15, M. Kuis, YkpaiHa
https://orcid.org/0000-0002-5409-0115

Hatans Iniok

KaHauaaT cinbcbkorocnoaapcbkmx HayK

BiaKpuTHit MidKHApOAHMI YHIBEPCUTET PO3BUTKY NIOAMHM “YKpaiHa”
03115, Byn. JlbBiBCbKa, 23, M. KuiB, YKkpaiHa
https://orcid.org/0000-0002-3296-4790

Anna IBaHuUbKa

CrapLumnin HayKoBMi CNiBpOBITHMK

YKpaiHCbKUIA IHCTUTYT eKCnepTu3un COpTiB POCMH

03041, Byn. lopixyBaTtcbkuit wnsix, 15, M. Kuis, Ykpaina
http://orcid.org/0000-0003-3987-4728

CsiTnaHa CemeHeHKo

HokTop dinocodii, HaykoBuMi cniBpobITHUK

IHCTUTYT OBOYIBHMLTBA | BawTaHHMLUTBA HauioHanbHOI arpapHoi akageMii Hayk YkpaiHu
62478, Byn. IHCTUTYTCbKa, 1, . CenekuiliHe, XapkiBcbka 0611., YkpaiHa
https://orcid.org/0000-0002-6606-1151

Bonogumup Muxaitnux

KaHanAaaT cinbCbKorocnoaapcbKmnx Hayk

IHCTUTYT 0BOYIBHMUTBA i BalwTaHHMLUTBA HauioHanbHOi arpapHoi akafaeMii Hayk YkpaiHu

62478, Byn. IHcTUTYTCbKA, 1, . CenekuiiHe, XapkiBcbka 06n., YkpaiHa
https://orcid.org/0000-0002-0819-022X

AHoTauif. CywiHHS — OQMH 3 HaMMoWMpeHilnX cnocobis nepepobku 6ynbd kaptoni. Ans oTpUMaHHS
AKICHOI CyleHOi NpoayKLuii BupiwanbHe 3HAYeHHS Ma€ SKiCTb CMPOBWMHM, SiKa CYTTEBO 3aJE€XWUTb Bif,
copToBMX 0CO6MBOCTEN. METO AOCNIAKEHHS BYN0 BUBUYEHHS NpUAATHOCTI Bynbb KapTonai Mgt copTis
D0 KOHBEKTMBHOIO CylliHHA 6e3 npoBeaeHHs GnaHwysaHHA. [in Yac npoBeneHHs AocnigkeHb 6yno
BMKOPUCTAHO METO[, eKCNEPUMEHTY, 3riAHO 3 po3pobieHO0 CXEMOI0 A0CNIAXKEHb, NabopaToOpHMIA MeToA, -
NS BU3HAYEHHS OPraHoNenTUYHUX, MOPAONOriYHUX i BiOXIMIYHMX MOKA3HMKIB AKOCTI CBixXMX Bynbb Ta
CyX0i NpoAyKLii, CTaTUCTUCTUYHUIA — AN MaTeEMATUUYHOI 06pobKKM pe3ynbTaTiB AOCNiAKeHb. BuseneHo, Wwo
Hanbinblie cyxoi peqyoBUHM Ta KPOXMant Mictunm bynbbu copty «loBiHb» - 24,6 Ta 18,4 % BignosigHo,
a BiTaminy C - «CaHTe» Ta «[loBiHb» (noHagd 11 mr%). HaimeHwe uykpiB HakonuyyBanocs y 6ynbbax
copty «KoponeBa AHHa» - 0,32 %. BusBneHo, Wwo 3i 36inblweHHaM BMicTy B Bynbbax Cyxoi peqyoBMHM
CYTTEBO 3poOCTa€e BMicT Kpoxmanto (r = 0,98), a BMICT LyKpiB iCTOTHO BM/AMBAE HA CTYMiHb MOTEMHIHHSA
cyxoi npoaykuii (r=0,74). BmicT HiTpaTiB 6ynbbax BCix COPTiB He NepeBuLLYyBaB rPaHUYHO AOMYCTUMOI
KOHLLeHTpaLii. BctaHoBNEHO, WO NpY BUKOPUCTAHHI A1 KOHBEKTUBHOTMO CYLiHHA Bynb6 KapTonai MoxHa
otpumatu 17,1-24,5 % cyxoi npopykuii 1 BuTpatntn 4,1-5,8 Kr niarotoBneHoi cupoBmHU. Ha Buxia rotosoi
NpoAyKLii CyTTEBO BNMBAE BMICT CyX0i pe4oBMHM Y Bynbbax Ta KinbKicTb Biaxoais. HainpuaaTHiwmmm ans
KOHBEKTWMBHOrO CyLiHHS 6e3 npoBeaeHHs 6naHwyBaHHS € 6ynbbu copTy «KoponeBa AHHa», BUKOPUCTaHHS
AKux 3abesneunTb BMXiA roTOBOi NpoAykuii Ha piBHi 24,5 % 3 perycrauiHoi ouiHkow 5 6anie 3a 5-Tn
6anbHO Wkanow. lNpu BUKOPUCTAHHI ANS KOHBEKTUBHOIO CYLWiHHS 6ynbb iHWMX AOCNiAXYBAHUX COPTiB
HeobXxifHO nonepenHbO MPOBOAMTM ONAHLIYBAHHA YW 3aCTOCOBYBATM iHWI cnocobu ans crabinizauii
3abapBneHHs. MaTtepianu CTaTTi CTaHOBASATb NPAKTUYHY LLiHHICTb 115 OBOYiBHMKIB, CenekuioHepis, haxisuis
nepepobHUX NiANPUEMCTB Nif Yyac BUBOpPY COPTY KapTonai ANs CyLIiHHA

KniouoBi cnoBa: coptoBi 0c060BOCTi; SKiCTb, AerycTaLis; NOTEMHIHHS; CYLLiHHS; CyXa NPOAYyKLia
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