LE-1, ENSIS LE-5, ENSIS LE-6 were used.

Based on the results of the control, it was concluded that for fermentation of the worts
of aplles Spartan, it is advisable to use the ECS of the EC 1118, ENSIS LE-5 and ENSIS LE-
6 races. The fermentation temperature of the wort is 18-25 C.

The dynamics of the volume fraction of ethyl alcohol (y,%) depends on the
fermentation time (X, day) under the condition of an optimal fermentation process with a
mass concentration of sugars of 266 g / dm® at the beginning of the process from Spartan
apples can be described by the quadratic parabola equation: y = — 0.005x* + 0.528x +
2.619. Scope of use is from 1 to 76 days, with a tolerance of 1.4 %. On the 22nd day, the
volume of ethyl alcohol in the wort should not be less than 13%.

Under the condition of an optimal fermentation process with a mass concentration of
sugars 300 g/dm? at the beginning of the process from Spartan apples can be described by
the quadratic parabola equation: y = — 0.0112x? + 0.8834x + 0.8776. Scope of use is from 1
to 56 days, with a tolerance of 1.4%. On the 17th day, the volume fraction of ethyl alcohol in
the wort should be at least 13%.

The created models can be used to compare the results of fermentation monitoring
and critical evaluation of the process, and, if necessary, its timely regulation.

Key words: apple wort, fermentation process, optimization, yeast, unfortified wine
materials.
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Haseoeno pesynomamu nozaxopeneeo2o niodicugienHs Mikpooobpueamu Ha
Oioximiuni nokaznuku o0ynwb xkapmonii 6 ymoeax IIpasobepescnoco Jlicocmeny
Vkpainu. ecmamnoeneno, wo 3acmocysamHsi y NO3aKOpeHese NiONHCUBTIEHHS
Mikpooobpus Peaxom, Kpucmanon ocobausuii i Pozaconb npuzeoouno 0o
niosuwenHss emicmy cyxoi pewosunu, kpoxmanto ma eimaminy C. Hatisuwum
6MIiCmoM CYXoi peuouHU BIOZHAUAIUCL BAPIAHMU (3 BHECEHHAM MIKPOOoOpus
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Peaxom nopmoro 4,50 xe/ea, 6 cepeonvomy 3a mpu poxu copm Annadin — 24,55 % i
Hap — 24,34 %. Hatiguwuii émicm Kpoxmanto markoxtc 8i0MiueHo 8i0 0OpobieHHs
pocaun Peakxomom Hopmoto mikpooobpus 4,50 ke/ea copmy Annaodin — 21,7 %,
copmy Jlap — 17,5 %. 3acmocysannsi MIiKpoOobpue 011 Nno3aKopeHes8ozo
nIOJHCUBTIEHHS POCTUH Kapmonii niosuwyeano emicm gimaminy C 6 6yavoax.

Kntwouoei cnosa: wxapmonns, copm, MIKpoOoOpuga, no3axKopeuese
NIOJNCUBNICHHS, YPOAHCAU, CYXA pedO8UHA, KpoXmaib, simamin C.

Introduction. Potato (Solanum tuberosum L.) — perennial herb of the
family of Solancers (Solanace L.), which brings together up to 150 wild and
cultivated potato species. Potatoes are quite demanding about the nutrients in the
soil [1].

It’s a well known fact that in increasing potato yields the most important
factor is to provide the plants with nutrients. However, at the present situation, the
production of mineral and organic fertilizers as a source of nutrients for plants has
significantly decreased. Modern technologies of cultivation of crops involve
introduction of various mineral and organic fertilizers in rather high standards. It
can negatively affect all components of agrocenosis, increase pollution of products
and environment by agrochemicals and their metabolites. Such technologies are
particularly unacceptable for growing agricultural products in areas affected by
environmental pollution caused by the release of various harmful substances into
the atmosphere. Therefore, one of the ways out of this situation is to use new
means of chemistry (chelating forms of microfertilizers), which will reduce the risk
of product contamination.

Analysis of recent research and publications. With modern technology of
growing vegetables, including potatoes, it is impossible to obtain stable high quality
crops without the use of environmentally friendly, balanced micro fertilizers, which
would provide plants with all the necessary biogenic elements during the growing
season [2].

On the optimal mineral background, potatoes respond well to foliar feeding
with a complex of compounds of nitrogen, phosphorus, potassium, magnesium and
trace elements — Mn, B, Cu, Zn, which in an optimal ratio and in an easily
accessible form quickly enter the cells of plants through the leaf surface. Such
nutrition, regardless of the soil supply with biogenic elements, increase the yield
by 10-15% and improve the quality of the tubers (starch content, dry matter
content, tuber stickiness, nitrate content decrease, taste and product quality are
improved) [3,4].
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Maximum realization of genetic potential is closely linked to providing
plants with all the necessary factors: balanced mineral nutrition and soil moisture,
optimum temperature, solar insolation and protection during the growing season
against biological objects and stress. In certain stressful situations, in order to
reduce the negative impact of the stress factor, microfertilizers and fertilizers
containing biostimulants that are introduced out of root are used [5, 6].

Fertilizers for foliar fertilization should be widely used, in conjunction with
plant protection products as an effective and insignificant way to increase the yield
of tubers and improve their quality [7].

The yield of potatoes is positively affected by trace elements. The formation
of 10 t of potatoes requires 25 g of boron, 20 g of copper, 70 g of manganese, 1 g
of molybdenum, 65 g of zinc [8].

During the processing of tubers or plants during the growing season, trace
elements of copper (10-20 g / t; 200-300 g / ha), zinc sulfate (10-20 g / t; 150-200
g / ha), ammonium molybdenum (10 -20 g / t; 200 g / ha), boric acid (40-60 g / t),
manganese sulfate (40-60 g / t; 200 g / ha). But along with classic salts, to optimize
the mineral nutrition of crops it is proposed to apply chelated forms of
microfertilizers: Quantum, Intermag, Vuxal, Reakom, Crystalone special, Rozasol,
Nutrivant, ADOB, Ecologist and others.

According to the Podil Research Station of the Ternopil Institute AlP(agro
industrial production) was installed that when using superbiofertilizers potato
yields increase from 31 to 78 kg / ha, corn silo from 9 to 76 kg / ha, sugar beets
from 56 to 111 kg / ha [10].

Analysis of the literature on the topic chosen, we conclude that the fertilizer
with micronutrients chelate play an important role in increased productivity and
quality of potatoes.

Research methodology. The studies were conducted at the research field of
the Podillya Training and Production Center of Podilsky State Agrarian and
Technical University during 2015-2017.

Soil of the experimental field — black soil typical leached, little humus,
medium loam on forest loam. The humus content (according to Tyurin) in the soil
layer 0-3 cm is 3.6-4.2%. The content of easily hydrolyzable nitrogen compounds
(Cornfield) is 98-139 mg / kg (high), mobile phosphorus (Chirikov) 143-185 mg /
kg (high) and potassium exchange (Chirikov) — 153-185 mg / kg of soil (high). The
amount of absorbed bases ranges from 158-209 mg eq / kg. Hydrolytic acidity is
17-22 mg eq / kg, the degree of saturation of the basics — 90%.

Evaluation of the effectiveness of the use of microfertilizers for foliar
feeding of potato plants on the yield and quality of tubers (2015-2017).
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The foliar feeding of the plants was carried out in the budding phase -
flowering (intensive growth). For research, we used microfertilizers " Reakom ", "
Crystalone special”, " Rozasol "'

Reakom — boron content of 10 g / | + microfertilizers (in chelated form of
OEDF acid + citric acid; Mo - 5,6, Mn-5,0,Cu-4,5,2Zn-4,0,Co-1.7u/Kk, pH -
8,0, density — 1,136 g / cm3; " Crystalone Special™ — N1gP1gK1g + microfertilizers
(in chelated form EDTA, DTR) B - 0,025%; Cu - 0,01%; Mn - 0,04; Mo - 0,004;
Zn - 0,0025%. Rosazol — N1gP1gK1g + microfertilizers (in chelated EDTA form) B -
125 mg / kg; Mn - 400; Cu - 94; Fe - 325; Zn - 287 mg / kg.

The experiment used medium-late varieties of Alladin and Dar, which are
listed in the State Register of Plant Varieties of Ukraine and not studied in the soil
and climatic conditions of the zone.

Phenological observations, biometric and physiological-biochemical studies
were performed according to the methods by GL. Bondarenko, K.I. Yakovenko.,
V.F. Mosaichenko [11, 12].

Research results. The use of microfertilizers (Reakom, Crystalone special
and Rozasol) in foliar fertilization in the Alladin and Dar varieties contributed to
the accumulation of dry matter content in the tubers compared to the control
variant of the studies (Table 1).

The results of the analysis of the tubers show that the dry matter content of
Reakom nutrition varied within the Alladin variety from 23.52% to 24.99% on the
variant with the introduction of micro fertilizers with the rate of 4.50 kg / ha.
Grades Dar indicators were respectively — 23,18% and 24,78%.

The variants with the introduction of Reakom micro fertilizers with the rate
of 4.50 kg / ha on average over the three years of the Alladin variety — 24.55%,
Dar — 24.34% were the highest. 4.00 kg / ha and 5.00 kg / ha with the dry matter
content of Alladin grade are 24.28% and 24.35%, Dar — 24.04% and 23.99%
respectively. The intermediate place is occupied by norms 4.00 kg / ha and 5.00 kg
/ ha with the content of the dry matter of the Alladin variety are 24.28% and
24.35%, Dar — 24.04% and 23.99% respectively.

The analysis of the dry matter content in the tubers with the treatment of
plants by Crystalone, especially in the feeding of the highest indices, the rate of
introduction stands out 2.50 kg / ha, in the Alladin variety — 24.14%, Dar —
24.18%, in comparison with the control variant they were higher by 0.71% and
0.84%, respectively. The similar indicators with the application of foliar feeding of
Rozasol microfertilizers. To estimate the dry matter content of the tubers, the
highest content was characterized by the variant with the application rate of 2.50
kg / ha of Alladin variety — 24.06%, Dar — 24.06%.
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1. Dry matter content in potato tubers depending on foliar fertilization by
micro fertilizers, %

@ Variety (factor C)
: < Alladin Dar
© S Application rate of Year _ Year _
o & | microfertilizers kg / ha 2 g £ g
55 (factor B) 9 g 5 859 9 5|8
= o d o -
Without plant treatment (c) * | 2339 | 2401 | 24,39 | 23,93 | 2354 | 2397 | 24,18 | 23,90
4,00 2378|2412 | 2493 | 24,28 | 2393 | 2399 | 24,21 | 24,04
S 4,50 2388 | 24,78 | 2499 | 24,55 | 24,11 | 24,12 | 24,78 | 24,34
g 5,00 23,73 | 2455 | 24,77 | 24,35 | 23,74 | 2383 | 24,40 | 23,99
5,50 2352 | 24,17 | 2490 | 24,20 | 2334 | 2318 | 24,00 | 23,51
Without plant treatment (¢) * | 2296 | 2300 | 24,32 | 23,43 | 2315 | 2301 | 2387 | 23,34
© 1,50 2297|2327 | 24,73 | 23,66 | 23,74 | 2356 | 2396 | 23,75
c_gcc_g 2,00 2300|2331 | 24,74 | 23,68 | 2381 | 2391 | 24,11 | 23,94
14 § 2,50 23,76 | 2388 | 24,78 | 24,14 | 24,10 | 2401 | 2444 | 24,18
S 3,00 2301|2373 | 2441 | 23,72 | 23,74 | 2391 | 24,06 | 23,90
Without plant treatment (¢) * | 2341 | 23,77 | 2401 | 23,73 | 2347 | 239 | 2399 | 23,79
2,00 2366 | 2354 | 2384 | 23,68 | 2351 | 2366 | 2361 | 23,59
g 2,50 2401 | 24,01 | 24,15 | 24,06 | 2399 | 2383 | 24,37 | 24,06
é 3,00 2367 | 2355 | 24,66 | 23,96 | 2381 | 2354 | 2352 | 23,62
3,50 23,70 | 2346 | 2352 | 23,56 | 2336 | 23,36 | 2349 | 23,40

Note: * (c) - control

2015: LSDos(usc) =1,01; LSDos() =0,32; LSDos(s) =0,41; LSDgsicy =0,26; LSD 95045 =0,71; LSDesucy

= 0,45; LSDOS(BC) :0,58.

2016: LSD()5(ABC) =098; LSD05(A) =0,28: LSD05(B) =0,36: LSD()5(C) =0,23: LSD 05(4B) =0,62;

LSD()5(AC) =0,39; LSD()5(BC) =0,51.

2017: LSD()5(ABC) =0,95; LSD05(A) =0,30; LSD05(B) =0,39; LSD05(C) =0,25; LSD 05(4B) =0,67; LSD()5(AQ

= 0,42; LSD()5(BC) =0,55.

The lowest dry matter content was characterized by the variants with the
introduction of Reakom and Crystalone special and Rozasol with the rate of 5.50
kg / ha, 1.50 kg / ha and 3.50 kg / ha, in both studied varieties.

Important in the application of microfertilizers for the foliar fertilization of
potato plants is the indicator of the starch content in the tubers, which to some
extent is a genetically fixed variety trait , however, this indicator may vary

depending on the drugs used (Table 2).
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2. Starch content in potato tubers depending on foliar fertilization by micro
fertilizers, %

@ Variety (factor C)
= o Alladin Dar
E E < Application rate of Year | Year |
£ = S| microfertilizers kg / ha NI DO
§E§ (factor B) | g | 5 EQd vy | 9| 5 ERQS
é" 8| 8§ | 8RR | S| <RE5C
Without plant treatment (c) * | 20,3 | 20,1 | 20,4 | 20,3 | 16,3 | 16,1 | 16,6 | 16,3
4,00 20,9 | 20,5|20,9 | 20,8 | 16,8 | 16,7 | 16,9 | 16,8
§ 4,50 21,8|21,6|21,8 (21,7 |174|17,3|17,8|17,5
§ 5,00 20,3| 21 | 209 20,7 |16,8|165|17,1|16,8
5,50 20,7 20,8 | 20,6 | 20,7 | 17 | 16,6 |16,8 16,8
Without plant treatment (c) * | 20,4 | 20,3 | 20,8 | 20,5 | 16,4 | 16,3 | 16,9 | 16,5
o 1,50 20,5 20,6 | 20,9 | 20,7 | 16,7 | 16,6 | 17,2 | 16,8
c—gu‘_é 2,00 20,7 | 20,5|20,9 | 20,7 | 16,9 | 16,8 | 17,1 | 16,9
*g;a 2,50 21,9(21,8 /219|219 |17,8|17,9|17,8|17,8
O 3,00 20,8 20,6 | 20,8 (20,7 | 17,6 | 17,6 | 17,7 | 17,6
Without plant treatment (c) * | 20,5 | 20,6 | 20,9 | 20,7 | 16,8 | 16,1 | 16,3 | 16,4
2,00 20,6 | 20,7 | 20,8 | 20,7 | 16,8 | 16,4 | 16,6 | 16,6
_ 2,50 21,7 |215|215(216 | 17 | 165|169 | 16,8
% 3,00 20,8 (20,3 /20,9 (20,7 | 16,8 | 16,7 | 16,8 | 16,8
& 3,50 20,8 (20,7 | 20,5 | 20,7 | 16,7 | 16,3 | 16,6 | 16,5

The highest starch content was characterized by the foliar application of
Reakom microfertilizers. Thus, the average Alladin varieties in the years of
research the highest this indicator was observed from the treatment of plants with
the rate of micro fertilizers 4.50 kg / ha, where the starch content was 21.7%,
whereas in the control variant only 20.3%.

Similar indicators and grades of Dar, (average for three years) — 17,5%, on
control — 16,3%. The Crystalone microfertilizers are special and Rozasol as a
whole also increases the starch content of the potato tubers. The highest rates of
Alladin and Dar varieties were from the norm of Crystalone special — 2.50 kg / ha,
Rozasol — 2.50 kg / ha. According to this norm, the content of starch (Crystalone
special) increased by 21.9%, (Rozasol) by 21.6% of Alladin honeycomb and
17.8% and 16.8% of Dar variety.

The use of micro and macro fertilizers helps to increase the yield, its
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stability over the years and to increase starch collection. Potato starch is a high-
quality feature and less variable in potato cultivation. The highest efficiency of the
investigated preparations was ensured by the use of Reac and Crystalone
microfertilizers.

One of the important chemical indicators of the composition of potato tubers
Is the content of vitamin C.

According to the results of experimental studies, it was found that the high
content of vitamin C was characterized by the Alladin variety (Table 3).

Among the fertilizers in the foliar fertilization of potato plants stands out
Reakom. Of the options 4.50 kg / ha is the most effective. Vitamin C content in
potatoes of Alladin and Dar potatoes, respectively, averages three years, 16.6 mg /
100 g and 14.9 mg / 100 g of crude weight. With the use of the Crystalone special
and Rozasol the most effective rate was 2.50 kg / ha.

3. Vitamin C content in potato tubers depending on foliar feeding by
microfertilizers, mg / 100 g wet weight

o _ Variety (factor C)
s Alladin Dar
S 3 <| Application rate of Year C - Year C -
£ = S| microfertilizers kg / ha e g e
258  (facworB) 2 lg | 5|28 9195 |83
2= SI&|&|s8 8|8 &R &g
= & S z &
Without plant treatment (c) * | 15,9 | 15,0 | 15,8 | 15,6 |14,1[14,0 14,3 | 14,1
- 4,00 16,1158 159| 159 14,4 142|146 | 144
S 4,50 16,3 | 16,7 | 16,9 | 16,6 | 14,9 | 14,8 15,0 14,9
kS 5,00 16,7 1 16,3 | 16,0 | 16,3 | 14,7 | 14,5146 | 146
5,50 16,4 | 16,0 | 16,5 | 16,3 | 14,8 | 14,3 | 14,8 | 146
Without plant treatment (©) * | 156 | 154 | 159 | 15,6 | 14,4 | 14,3 | 14,6 | 14,4
© 1,50 159 1155|158 | 15,7 | 14,6 | 144|148 146
S
SE 2,00 159 | 15,6 | 159 | 15,8 | 14,9 | 14,7 [ 14,9 | 148
23 2,50 16,4 | 16,0 | 16,3 | 16,2 | 15,2 | 15,0 | 154 | 152
© 3,00 153 15,7159 | 156 [14,9(147 /149 148
Without plant treatment (c) * | 157 | 154 | 15,7 | 15,6 | 14,3 |14,1 14,3 14,2
2,00 15,8 |15,7 159 | 158 14,4 | 144|145 | 144
2 2,50 16,4 | 16,0 | 16,2 | 16,2 | 15,0 14,8 15,2 | 150
S 3,00 15,9 |15,7 /158 15,8 | 14,7 | 14,7 148 147
3,50 15,6 | 154|158 | 15,6 | 14,6 | 14,8148 147
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The highest levels of vitamin C in the Alladin variety were 16.2 mg / 100 g
and 16.2 mg / 100 g of crude weight, the Dar variety — 15.2 mg / 100 g and 15.0
mg / 100 g, respectively. In general, the applied microfertilizers for foliar nutrition
of potato plants exceeded the vitamin C control variant in terms of vitamin C
content.

Conclusions. Therefore, based on the results of research, we can conclude
that weather conditions are favorable for the cultivation of potato varieties, and the
use of micronutrients in the foliar feeding of potato plants, especially Reacom and
Crystalone especially contributes to the increase of dry matter, starch and vitamin
C content in potato tubers.

Thus, further study and improvement should focus on in-depth study of
foliar fertilization by microfertilizers, in particular, in the form of metal
complexants on potato crops in combination with growth regulators and disclosure
of their effect on the development and formation of plant productivity traits during
ontogeny.
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Annomauus

Mankoecovkuii P. A., bezsuxonnwtit I1.B., Mynapuyk O.H., Kpasuenko B.C.
Ipgexmusnocmov eneKopHeol NOOKOPMKU MUKDPOYOOOPEHUAMU HA OuoxumuuecKue
noxazamenu KiyoHei kapmodgens

Ilpusedenvr  pe3ynomamvl  6HEKOPHEBOU NOOKOPMKU  MUKPOYOOOPEHUAMU — HA
buoxumuveckue nokasamenu Kiyouei kapmoghens 6 ycinosusx Ilpasodepesicnoii Jlecocmenu
Vkpaunvl. Ycmanosneno, umo npumenenue 8HeKOpPHeBbIX NOOKOPMOK MUKPOYOOOpeHUsMU
Peaxom, Kpucmanon ocobwiti u Pozaconb npusoouno K nogvlueHuio co0epiCanus cyxo2o
sewecmea, kpaxmara u eumamuna C. Ilo pezyremamam Xumuyecko2o aHaIU3a
YCMAHOBNEHO, 4MO 8 cpeoHeM 3d mpuU 200d CAMbIM BbICOKUM COOEPIHCAHUEM CYXO20
gewecmea OMaUUANUCH 8APUAHMbL C BHECEHUEeM MUKpoyoobpenuu Peaxom 6 nopme 4,50
ke/ea copma Annaoun — 24,55%, /lap — 24,34%. Ananuz cooepxcanus cyxoeo eeujecmed 6
KAYyoHAX ¢ obpabomkou pacmenuii Kpucmanonom ocobenHbIM blCOKUMU NOKA3AMENAMU
svioensemcs Hopma eHecenus 2,50 ke/ea, y copma Annaoun — 24,14%, Hap — 24,18%, umo
NnO CpasHeHulo ¢ KOHMPONbHbIM 6apuanmom oOviio eviwe Ha 0,71% u 0,84%
coomeemcmeenno. C npumeneHuem 6HEeKOPHE8OU NOOKOPMKU MUKpoyooopenus Pozacons
HaubOIbUWUM COOEpHCAHUEM CYX020 Bewecmea 6 KIYOHAX XaApakmepu3osancs 6apuaHm c
Hopmotl enecenus 2,50 ke/ea copma Annaoun — 24,06%, Hap — 24,06%. Buvicokum
cooepcanuem Kpaxmaia Xapakmepuzoeancs 6apuaHm ¢ 6HEeKOPHeBOU NOOKOPMKOLU
muxpoyooopenuem Peaxom. Tax, copma Annaoun 6 cpedHem 3a 200bl UCCIEO08AHUL
8bICOKULL NOKA3amelb OmMe4eHo om 0o6pabomKu pacmeHutl ¢ HOpmMou Mukpoyooopenuti 4,50
Ke/ea, 20e codepaicanue kpaxmana cocmaeun 21,7%, mozoa Kak Ha KOHMPOILHOM 8aApUAHE
moavko 20,3%. Ananoeuunvle noxazamenu u copma Jap, (cpeonee 3a mpu eooa) — 17,5%,
Ha koumpone — 16,3%. B yenom npumenenus Muxpoyoooperuil npu 6HeKOPHesol NOOKOPMKU
pacmeHnul kapmogens npegvuuanu no cooepocanuio eumamuna C  KOHMPONbHbLU
uccneoyembili 6apuanm.

Knroueswie cnosa: xapmogenv, copm, MUKpoyoobpenus, 6HeKopHegble NOOKOPMKU,

ypooicau, cyxoe eewjecmeo, kpaxman, eumamun C.

Annotation

Myalkovsky R., Bezvikonnyi P., Mulyarchuk O., Kravchenko V.
Efficacy of foliar application of microfertilizers on the biochemical parameters of potato
tubers

The results of the foliar application of micronutrients on biochemical parameters of
potato tubers in the conditions of the Right Bank Forest-steppe of Ukraine. It has been
established that application of micronutrient fertilizers Reakom, Crystalone special and
Rozasol led to an increase in the content of dry matter, starch and vitamin C. According to
the results of the chemical analysis, it was found that the highest content of dry matter was noted
with variants containing microfertilizers with Reakom with a norm of 4.50 kg/ha on average for
three years, the variety of Alladin — 24.55%, Dar — 24.34%. Analysis of dry matter content in
plants treated with Crystalone special is characterized by the highest rates 2.50 kg/ha, in the
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Alladin variety — 24.14%, Dar — 24.18%, in comparison with the control variant, they were
higher by 0.71% and 0.84%, respectively. With the use of foliar fertilization of microfertilizer,
Rozasol, the highest content of dry matter in the tubers was characterized by a variant with an
application rate of 2.50 kg/ha of Alladin grade — 24.06%, Dar — 24.06%. The highest content of
starch was characterized by the variant with foliar fertilization by microfertilizer Reakom.
Thus, Alladin variety, on average, over the years of research, the highest was recorded from
the treatment of plants with the norm of microfertilizers of 4.50 kg/ha, where the content of
starch was 21.7%, whereas in the control variant it was only 20.3%. Dar variety has similar
indices, (average for three years) — 17.5%, in control — 16.3%. In general, microfertilizers
used in foliar fertilization of potato plants were higher than the control vitamin C content.

Key words: potato, variet, microfertilizer, foliar fertilization, crop, dry matter,
starch, vitamin C.
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BIIV/IUB BIOITPEITAPATY NNOJIMIKCOBAKTEPHUH TA
IMYHOIIPOTEKTOPA BAI-SI HA BMICT ®OTOCUHTETUYHHUX
HICMEHTIB I YPOXKAWHICTh KYKYPYJI3U

B. M. TABIM, kanouoam 6ionociunux nayx

O. b. KYUMEHKO, ookmop 6ionociunux nayx

O. O. TEPEHIEHKO

HisxkuHcbknii nep:xaBHuil yHiBepcureT iMmeni Muxosu I'oross

Y cmammi nasedena nopisnsanbHa Xapakmepucmuka enaugy dionpenapamy
llonimikocoakmepun ma IMYHONpOmexkmopa BAI-SI na emicm 3enenux
GdomocunmemuyHux nieMeHmis y JUCMKAX POCIUH KYKYpYyO3U HA OCHOGHUX (ha3zax
onmozene3zy i ii ypooxcatiHicme. Bcmanoeneno, wo 3asnaueni npenapamu
eghexkmusHo 30inbwuUIU 8Micm X10po@inie y AUCMKAX POCIUH KYKYpYyo3u ma il
VPOACAUHICMb.

Knwuoei cnosa: bionpenapam, imynonpomexkmop, Gomocunmemuyri
nieMeHmu, emicm XJ10po@inis, yporcauHicme.

IlocranoBka mnpodaemu. Kykypyn3a € OAHIEIO 3 OCHOBHUX 3E€pPHOBHUX
KyJIbTyp K B VYKpaiHi, Tak 1 y BcboMy cBiTi. [IpoGremMu migBUIICHHS
OPOAYKTUBHOCTI POCIMH KYKypyA3W BUPIMIYIOTBCS HE JIHIIE CEeJIeKIiHHO-
FeHETUYHUMH METOJAaMH, a i 3acCTOCYBaHHSIM OiolpenapariB Ta CHHTETUYHHX
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