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Tpeocmasneno pesymvmamu 00CTiodiceHb WOOO BNIUBY NO3AKOPEHE8020 NIONCUBTEHH MIKPOOOOpUBAMU HA 30epicaHHs.
6y1606 xKapmonui. Biomiueno, wjo euxio mogapuoi npodykyii nicis 36epicanHs 06y1v0 y 8apiaHmax, Oe HOCUNU 8
nosakopenege niodxcusienna Peaxom (4,50 ke/ea) 6 cepednvomy 3a mpu poku 0ocnioxceHv copmy Annadin cxkiaoas
89,7 %, y nopisuanui i3 konmponvHum eapianmom 86,5 %, wo na 3,2 % euwe. Copmy [Hap 3a mum dce sapianmom
Pearxom (4,50 ke/ea) euxio moeapnoi npodykyii nicis 30epicanns cmanosums 94,2 %, wo 6uwe KOHMPOIbHO2O
sapianmy na 2,9 %. Illo cmocyemuvces mixkpooobpus Kpucmanony ocodausoeo i Pozacons, kpawum eapianmom 01s
Kpucmanony ocobausoco 6yna nopma 2,50 rke/za, Poszaconw — 3,00 ke/za, npu yvomy euxio mosapuux 0yav6b copmy
Annaodin cmanosus 88,0 % i 88,2 %, copmy [ap 93,6 % i 92,9 %, sionogiono.

Hocnioocenns nokazanu, wjo nozakopenese GHECEHHs MIKPOOOOPUE NOZUMUBHO GNIUHYIO HA AKICHI NOKAZHUKU
0y1b0 Kapmonai y nepioo 30epicanis 6 Konmelnepax y cneyianizosanux cxosuwax. Tax, 6 cepednbomy 3a mpu poxu 6io
3ACMOCy8ants MIKpooobpus 6 nepiod eezemayii empamu cyxoi peuogunu nio uac 30epicanHs 0Y160 Kapmonii
cmanosunu 6i0 Peaxomy 1,5-1,8 %, wo, y nopisuanni i3 Kowmponvhum eapianmom (be3 06pobKu pociun
MikpoOdobpusamu), cmanosums 2,0 %. Bio Kpucmanony ocobnusoco i Pozacony empamu 6 cepednbomy nO 6Cix
sapianmax cmanosuau 6io 1,9 % 0o 1,7 %, mooi ax na koumponi 2,0 %. 3acaneui émpamu Kpoxmano y nepioo 36epicanms
MAKOIC NOHUSUTUCS BI0 3ACMOCY8aANHS MIKpOOoOpus. Bmpamu kpoxmano 6i0 enecenms Peakomy cmanosunu 6i0 3,6 % 00 4,7 %,
MOoOi 5K HA KOHMPOE yell NoKasHuk cmanosumy 4,8 %. Bio enecenns mikpooobpusa Kpucmanomny ocobnueoeo empamu Kpoxmanto
cmanosunu 2,9-3,4%, a mikpooobpusa Posaconw 3,9—4,9 %, 6ionogiono. Ananociuni nokasHuku écmanosieni npu 30epieanti 6o
KQpmonyii 8 KOHMeUHePax 6 CNeyianizo8anux CXxo8UUax NPoOms2oMm OCiHHbO-3UMOB020 nepiody Ha aminy gimaminy C.

Knrouogi cnosa: xapmonins, copm, Ipynm, Mikpoooopuea, 30epicantsi, ypoicail.

TEXHOJIOT1YHUX 3aXOJ[iB BHPOOHMIITBA KapTOILIi, B

IHocTaHoBKAa MpodIeMu . .
TOMY 9HCII 1 30epiraHHs mpoIyKIIii.

Kapromns B VYkpaiHi — Lie HE3aMiHHMH HPOIYKT
xapuyBanHs.. HemapeMHo B Hapofi 1i HA3MBaIOTh «IPyTriUM
xJ1i0oM». ByryieBosu KapTorul € iCTHHHUM JDKEPEIOM
EHeprii I JIOICHKOr0 OpraHisMy. bysisOum BMIITyroTh
CyXy PEYOBMHY, Kpoxmaib, BitamiH C, Kamiii Ta iHIH
BaMBI eneMenTr. Hara neprkasa 3aliMae TpeTe Miciie y
CBITI 3a MacITabamy cioKUBaHHA Kaprorwt. B YkpaiHi i
Brepie nocaaun y 1805 pomi B XapkiBChKii TyOepHii.
Ha Ttepuropiro Kaprar BoHa mnotparuia 3 ABCTPIHCHKOL
IMIepii Ta JIOBMMH Yac HE CHOpPUMMAIacs MICIICBUM
HacelleHHsIM. Hapasi HaifOinbin miomd it TMOCIiBY
KapToruli BiiBeneHi y Kwrai ta Ingii, ne BupouryeTses
TpEeTHHA BCHOTO BPOYKaro Oyisou y cBiti. A Y 1995 pori
KapToIUlsl CTala MEpIIO0 POCIAWHOI), BHUPOLICHOI Y
kocmoci [12].

OcraHHIME poKamMH 00CATH BUPOOHUIITBA
KapTOILJII  CKOPOYYIOThCS, TOMY  3a0e3IedeHHs
HaceleHHs Oynp0amMM HE TUIBKM B CE30H iX
BUPOOHUIITBA, a ¥ YHPOIOBXK YChOTO pPOKY Y
IINPOKOMY AaCOPTHMEHTI € OCHOBHHM 3aBIaHHSM,
mo noTpedye BupimeHHs. ToMy HHHI aKTyaJbHUM
3aJMIIA€THCS MUTaHHS YIOCKOHAJICHHS

AHaJi3 ocTaHHIX JOCIHKSHD 1 My OmiKariii

Ha cyuacHOoMy eTami pO3BHUTKY OBOYIBHHIITBA
OCHOBHUM 3aBJIaHHSIM € YIOCKOHATICHHS
TEXHOJIOTIYHHUX 3aXO0JliB BUPOOHUIITBA, B TOMY YHCII 1
30epiranHs npoaykiii. OcTaHHE MOXKHA BHUKOHATH 3a
paxyHOK HaleXHOi oprasizamii 30epiraHHs Ta
nepepoOKH, MOKPAILEHHs SIKOCTi, YCyHEHHsS i BTpaT
BiJl mojis a0 cnokmBada. KpiM 11b0ro, 30epiraHHs
3aJISKUTH BiJl 0araTbox 1HIMMX (DAKTOPIB — COPTOBHX
0COOJIMBOCTEH,  YMOB  BHPOIIYBaHHS,  CTPOKIB
30MpaHHs BPOKaro 1 MOroJHMUX yMOB [8].

30epesKeHHsT BPOKAK0 KapTOIUI INC/s 30MpaHHs
Oynp0 — BaOKITMBUIA 1 BIIMOBITATBHUNA TIEPiOf, HA KU
0e3rocepeHbO BIUIMBAE 30BHILIHE CEPEIOBHILIE, & CaMe:
TeMIIeparypa, BOJIOTICTh, KOHIICHTPAIlisE KHCHIO i
BYIJIEKHCIIOTO Ta3y, CBITIIO TOIIO [S].

Buennmu noBeneHO, IO TEXHOJOTIUHI 3aX0Au
BHUPOIIyBaHHS BIUIMBAIOTh Ha SKICTh 30epiraHHs
Oynp0 kaprori. BcraHoBieHo, 1m0 HagMipHE
a30THE OKUBJIEHHA ICTOTHO TOTIpUIyE SIKICTh 1
30epiraHHsi TOBapHOi MPOAYKMii. AJe, TiIbKH B
ONTHMAJIGHOMY CITiBBITHOIIIEHHI 3 MiHEpPAIbHUMH
noOpuBamMM, a TakOXK Yy Cy4YacHid TeXHOJOrii
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3aCTOCYBaHHS  II03aKOPEHEBOTO  IIKUBIICHHS
POCIUH KapTOIUT MiABHINYE IX JIEKKICTh Ha 20—
30 %, sixa BU3HAYa€THCS OaratbMa daxTopami [6].

SlkicHe 30epiraHHs Oymp0 KapToIUl OazyeTbes
HE TUTBKM HAa HOBUX MPOTPECMBHHUX CIOCO0ax Ta
pexxumax 30epiraHss, ajie i Ha OTpUMaHHI MPOAYKIIil
HaJeKHOI SKOCTI, sKa O MOTJia TPUBAIHH MEpiof
nexxaTn 0e3 TOTIpHICHHS CMakOBUX Ta XapuOBHX
sikoctei [11].

Sk BimzHauyas C. M. ['yasko, S. FO. Boiitenko,
3a ONTUMAIBHUX YMOB 30epiraHus (Temmeparypa,
BOJIOTICTh, TOBITPOOOMIH) Ha BEJIMYMHY BTpar
Oynb0 KapTOIUIi OCHOBHMIA BIUIMB MArOTh iX COPTOBI
0cOo0IMBOCTI Ta SKICTh HAa MOMEHT 3aKJIaJaHHS.
Cepen JOCHIDKYBaHUX COPTIB  KpallUMHU  JUIs
30epiranHs € OynpOM KapTorut copTy MipaHna, sKi
Maike He ypaKalucs XBOpoOaMH i, SK pe3yibTar,
3a3HaNM BTpAT miJ yac 30epiraHHs y KiinbKocTi 2 %
mpotd 20 % y copty Aposa. Kpim toro, Oynn0Ou
KapTOIUI I[LOTO COPTY MalOTh BUCOKHIA BMICT CYyXHX
peuosuH 21,0 % Ta kpoxmainro 14,1 % [2].

Jesiki aBTOpH BBaXKarOTh, L0 OCHOBHUX BTpAT
Oy/IOM 3a3HAIOTH 32 PAXYHOK YPaXKEHOCTI XBOPOOAMH Ta
JIMXaHHS y TIpolieci iX TpuBanoro 30epiranHs. Brparu
Oy/e0 Kapromn JOCHHAX COPTIB 3@ YBECh IEPioj
30epiraHHs JOCUTh 3HauHI 1 cTaHORIIATH 24,71 % y Pozapu
Ta 38,94 % y Bipunei. HaiiOumbini Brpatn macu Oyns0
BIMOynMcs 3 CIYHS 0 TPaBHS, IO TIOSCHIOETHCS
aKTUB3aIiEl0  (i3IONOTIYHMX  TIPOILIECIB  BECHOIO — Ta
AKTHBHYM PO3BUTKOM (homo3y [3].

bioximiuan#t ckmaxg Oynp0 Kapromimi — 1e
MOKa3HUK 1 XapuoBOi IIHHOCTI Ta KYyJiHAPHUX
BJIACTUBOCTEH, SKHHA, KpiM 3a3HAYEHUX BHIIE
(hakTOpiB, 3aNEKHUTHh TaKOX BiJl TPHUBAJIOCTI Ta
pexumiB 30epiranHs [6].

BMmicT cyxWx pedoBHH Yy KapTOIUli MOXe
KOJIMBAaTHCA B JOCUTh IIHPOKHUX Mexax — 15-32 %.
IX KinbKicTh BILIMBAa€ Ha €HEPreTMYHY IIHHICTH
KapTorut, 11 KyJTiHapHI BJIAaCTHUBOCTI  (CMak,
PO3BapIOBaHICTh, KOHCUCTEHIIIIO Ta KOJIp M’SKyIIa
micyis BapiHHA) 1 MOKE 3a3HaBaTH CYTTEBHX 3MiH B
3aNIeKHOCTI Bil COPTY, YMOB 3a TpPHBAJOCTI
30epiraHHs.

OcHoBy cyxux peuoBuH (70-80 %) y Oynbbax
CKJIaJIa€ KpPOXMaJib, 32 BMICTOM SIKOTO OIIHIOKOTH il
IIOKMBHY I[HHICTB. MOro KilbKicTh y KapTorumi
PI3HUX COPTIB KOJIMBAETHCS B IIMPOKUX Mexax (9—4
% Big cupoi wmacm) [9]. Ilim wac 30epiraHHs

BiIOYBalOTbCS  MOCTIMHI  B3a€EMOIICPETBOPEHHS
KPOXMAJII0 JI0 TJIFOKO3M 1 HABMAKH, a 32 PaxyHOK
MPOTIKaHHS ¢izionoriuHux Mpo1IeciB -

3MEHIIYETHCS HoTro KinbKicTh[ 10].
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Omxe, I PIBHOMIPHOTO 3a0e3ICUCHHST HACCIICHHS
Oysp0aMK KapToIUTi MPOTSATOM POKY HMOTPIOHO HE TUTBKH
MBUIYBaTH  ypOKaiHICTh, ame ¥ 3a0e3mednTH
epexTMBHY  TexHoNoriro ix 30epiraHHs.  Tomy
JOCTI/DKCHHST BTPaTH Macu Oyib0 KapTorum, 3MiH il
OCHOBHHX KOMIIOHEHTIB B 3aJIKHOCTI Bill TPHBAIOCTI
30epiraHds, COpTY Ta TPYIH CTHTIIOCTI TIPENCTABIIE
HayKOBHH 1HTEpeC Ta Ma€ NPAKTUYHY [iHHICTb.

Merta, 3aBJaHHS TAa METOAUKA JOCTiIKEeHb

VYV 3B’A3Ky 3 MM METOK HAaIINX JOCHTiKEHb
Oynmo  BCTAQHOBHTH  BIUIUB  I103aKOPEHEBOT'O
MiDKUBICHHST  MIKpoAoOprBaMH Ha  30epiraHHs
OyJIb0 KapTOILTi.

Jmst mocsirHeHHs miei MeTH Oy TOCTaBJIeHHI
HACTYITHI 3aBJaHHS:

1. Bupuutu BILIMB M103aKOPEHEBOTO
Mi/PKUBIIEHHS MIKpoAoOprBaMu Ha 30epekeHiCTh
Oyp0 KapTOILTi.

2. BcranoButu BILIMB [103aKOPEHEBOIO
ITi/KUBIIEHHS MIKpOIOOpHBaMu Ha 3MiHH XIMIiYHOTO
ckiany Oyns0 mif gac 30epiraHHs B KOHTEHHEpax y
CHeliaNni30BaHIX CXOBHUIIAX.

BuBuenns BILIUBY M03aKOPEHEBOTO
MiJPKUBIIEHHS  MiKpogoOpuBaMu Ha 30epeKeHHs
Oynp0 KapTormIi mpoBoauiocs nporsrom 2015-2017
POKIB.

30epiramn  OynmsOM y ~ KOHTEHHepax B
CHEIialli30BaHUX CXOBHUIAX NpH TeMmmeparypi 2-—
4°C, BimHocHi# Bosorocti moitpst — 80%. Bynbou
KapTOILI 000X MOCTITHUX COPTIB y KibkocTi 10 kr
KOXHHUI, 30epiraiy BIPOAOBXK 7 MICSIIIB.

[Ticast koxkHOTO MicsIs 30epiranHs B Oyyib0ax,
3a 3araJIbHONMPUHHATAMHU METOJIWKAMH, BH3HAYAJH
BTparH Ta Oi0XIMiYHI TMOKa3HUKH: CyXa PEUOBHHA,
KpOXMaJib, BMICT BiTaminy C.

INoBHa cxema Jtocrity mokaszana B Tabiuisx 1-3.

Biomerpuuni i ¢izionoro-6ioximiuni
JNOCHI/DKEHHST ~ NPOBOAWIM 32  METOJIUKAMH
I'. JI. bonnapenka, K. 1. SIkoBenka., M. M. IBakiHa.
[1, 7]. [ucmepciiinmii  aHami3  OTpPUMaHHX
pe3yabraTiB nmpoBoauscs 3a b. O. lociexosum [4].

Pe3yabTaTu g0CaiTKeHb

ExcriepuMeHTalbHI JOCIIKEHHS 13 30epiraHHs
Oynp0 KapToIuli 3a pOKaMH JOCTI/KEHb CBi4aTh,
0 BUXiA TOBapHOI MpoAyKuii Bix 30epiranHs Oys
MEHIIUM Bin Bpoxato 2015 poky y HOpiBHSHHI 3
2016 Ta 2017 pokxamu. lle, Ha Hamy AyMKy, TICHO
MOB’s13aHO 3 TIOTOJHMMH YMOBaMH, a came i3
MIOHMKCHHSAM pIBHA ONaAiB y TIEepiof BereTarli,
30KpeMa B JIUIHI-CEPITHI, Y Tepioa IHTECHCHUBHOTO
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¢dhopmyBarnas Oynp0. Y mepiox 30epiranHs Oyib0
KapToOIUli B KOHTEHHEpax B  CIICIiali30BaHUX

CXOBHIIIAX HAMU BCTAHOBJICHO BTPATH MacH Pi3HOTO
xapakrepy (tabm. 1).

Tabnuys 1. Boams Mikpo1o60puB Ha IPUPOIHi BTPATH MacH 0yJIb0 KapTomii
B KOHTeiiHepax B cneniatizoBaHux cxoBuiax, % (cepexse 3a 2015-2017 pp.)

Coprt (dpakrop C)
Anjagin Jap
5 BTpaTH nig '-ljlc % BTPATH mig lljlc
Hassa HopMa Bhecenns H 5 Q\“ 30epiranns, % 2 5 °\a 30epiranns, %
MiKkpoao0puBa Mikpoao0puBa, Kr/ra g ol — 5 g =g - 3
(dhaxTop A) (¢paxTop B) SEZ = g a SE = = g S
£ 2 & = 2, = £ = = = 2
=2 Xa s £ S = 5 g & S
£2g | & & | 8| g8 | 5 | & | £
R =M ; g =" ;
bes 00pobku pocnut (k) 86,5 13,5 6,3 7,2 91,3 8,7 6,3 2.4
4,00 86,8 13,2 6,1 7,1 91,9 8,1 5,9 2,2
Peakom 4,50 89,7 10,3 5,2 5,1 94,2 5,8 5,0 0,8
5,00 89,1 10,9 5,6 5,3 93,7 6,3 5,2 1,1
5,50 89,3 10,7 5,2 5,5 93,2 6,8 5,5 1,3
be3 00po6ku pocnuH (k) 86,0 14,0 6,7 7,3 91,1 8,9 6,6 2.3
Kpuctanon 1,50 86,8 13,2 6,0 7,2 92,1 7,9 5,9 2,0
PP —- 2,00 87,2 12,8 5,9 6,9 92,6 7.4 5,7 1,7
2,50 88,0 12,0 5,6 6,4 93,6 6,4 5,4 1,0
3,00 87,8 12,2 5,7 6,5 93,0 7,0 5,6 1,4
Be3 00poOku pociuH (K)* 86,1 13,9 6,8 7,1 90,9 9,1 6,5 2,6
2,00 86,7 13,3 6,3 7,0 91,7 8,3 6,0 2,3
Po3acosb 2,50 87,9 12,1 5,7 6,4 92,6 7,4 5,9 1,5
3,00 88,2 11,8 5,5 6,3 92,9 7,1 5,7 1,4
3,50 87,6 12,4 5,8 6,6 92,4 7,6 6,0 1,6
Hipgs A-201;B-1,67,C—-1,83 A-234;B-2,55,C—1,39

Ipumimra™®(x) — konmpono.

Tak, BHUXiJ TOBapHOi NPOAYKIi  TICHA
30epiranHs Oynap0 y BapiaHTaxX, Ji¢ BHOCHJIHU B
Mmo3akopeHeBe ImiukuBIeHHsT Peakom (4,50 kr/ra) B
CepeIHbOMY 32 TpPH POKH JIOCTIDKEHb COPTY
Amnanin  cxmagas  89,7%, y TOpiBHSHHI i3
KOHTPOJIbHUM BapiantoM 86,5 %, mo Ha 3,2 %
umie. Copry Hap 3a TUM ke BapiaHTOM Peakom
(4,50 kr/ra) Buxim TOBapHOi MPOAYKII Micis
36epirannst  craHoBUTH 94,2 %, 1m0  BWIIE
KOHTpPOJIEHOTO BapiaHTy Ha 2,9 %. Illo cTocyerscs
Mikpogoopus Kpucranony ocobsimsoro i Po3acons,
KpamuM BapiantoMm Juis KpucranoHy o0coOiIuBOro
Oymna HopMma 2,50 kr/ra, Po3acons — 3,00 xr/ra, npu
OBOMY BHXIJl TOBapHUX Oyns0 copTy AJuagin
cranoBuB 88,0 % 1 88,2 %, copry Hap 93,6 % i
92,9 %, BiAIOBIIHO.

B pesymbrari gociimkeHb BCTaHOBJIEHO, IO Y
nepiog 30epiraHHs MIKpOIOOpUBa JAESIKOI0 MIpOIO
BIUIMBAIM HA TOHIDKEHHS 3araJbHUX BTPaT (BTpATH
Macu Oy”b0) Ta 3MeHIeHHs XBopoO. Bix 3acrocyBanHs
M03aKOPEHEBOTO ITiHKUBICHHS MIKpOZOOPHB Ta X BiKe
BCTAHOBJICHI Kpaili HOPMH, TIOHIKYBAJIH 3arajibHi
BTpatu copty Amamiu i3 13,5 % mo 10,3%, 14,0 % —

12,0 %, 13,9 % — 11,8 %. AHanorivHi MOKa3HUKH COPTY
Hap — 8,7% — 5,8%, 8,9% — 6,4 %, 9,1 % 7,1 %,
BIIIIOBIIHO.

BaxxnuBuM MOKa3HHKOM y Tepioj] 30epiraHHs
OyJb0 KapToII B KOHTEHHEpax y creliali3oBaHnuX
CXOBHMI[AX € BTpaTa Macd. B 1boMy BUNAIKY,
JOCII/DKEHHSIMA BCTAaHOBJICGHO BIUIMB MiKpoaoOpuB
Ha 3HIKEHHS BTPATH MacH HE3aJIe)KHO BiJ[ COPTIB,
TaKO0K 3MEHIIUJIOCH 1 3apa)keHHs OyIL0 XBOpoOaMHu.

BaxnuBuM 3aBIaHHSIM Uil 3aKjaJaHHA Oyib0
KapTomli Ha 30epiraHHs BHUBYMTH TPHUBAIICTb
nepiogy 30epiraHHs B KOHTeWHepax 3a BciMa
BCTaHOBJIIEHUMH HOopMmamu. [lpu 3aknmaganui Oyns0
Ha 30epiraHHs B pOCIMHAX 1€ I1HTEHCHBHO
mpoXoasTh (Di3I0NOTiYHI TMPOLECH, B pPe3yNbTaTi
4Oro MOXXYTh BiJIOYBaTHCS HaWOIIBINI BTPATH MAacH.
Bin Temnepatypu moBiTpsl B OBOYECXOBUIIII HA PiBHI
2+4°C i BigHOCHOI BosiorocTi moBiTps 80 % Oynb0
[EPEeXOoAaTh y CTaH CIOKOK 1 TMpH IbOMY
3MEHIIYIOTbCS ~ MPUPOAHI  BTpaTd  Mach i
MPOAOBXKYETHCS MEPio X 30epiranHsl.

VY po3pisi copTiB Kpare 30epiramucst Oyian0u
KapTorut copTy Jlap y mopiBHsIHI 3 copToM AJamiH,
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Ile, Ha Halry IyMKy, IMOB’S3aHO 3 Macoio Oyin0,
OCKUIBKH 30€pekKEHICTh BEIIMKUX Ta CEPEIHIX OyIIbO
BHUIIA Y TIOPIBHAHHI 13 IpiOHUMHU.

Tak, pe3ympTaraMd  HAmUX  JIOCHTIJKEHb
BCTaHOBJICHO, 10 OyIKOM MOkHa 30epiraTu 10 210
Ji0 3 HaMEHIIIMMU BTpaTaMu Macu (Taour. 2).

Tak HaliMeHII BTpaTh Macu Oyis0 KapTOILTi 3a
Bech miepion 30epiranns 210 gi6 copry [ap
BCTaHOBJICHO Ha BapiaHTi i3 MiIXUBICHHSM POCIHH
Peakomom y mepiox Bereramii Bix 5,0 % 1o 5.9 %.
o CTOCYEThCSA BapiaHTIB JTOCTPKEHHS
Kpucramonom ocobnuBuM Ta Posaconp 3araibHi
BTpatu Macu Oyib0 3a mepiox 210 mi0 BiAmMOBiTHO
craHoBmi 5,4-59 % Ta 5,7-6,0 %. Haii6ineun
BTpaTH Macu Oylb0 KapTOmjli BCTaHOBJIEHO Ha
KOHTPOJIBHOMY JOCHiTHOMY BapiaHTi (0e3 oOpoOku

pOCIIMH ~ MIKpOJXOOpHBAMH), e
CTaHOBUTH 6,3—6,6 %.

Takx HaiiOLIpmII BTpaTH Macu Oymbp0 KapToruti
BiIMIYEHO Y IEPIINH MicAIb 30epiraHssi, P EOMY
y copry JMap y BapiaHTax, JA€ BHOCHJIH
MikpoenemeHTn Peakom, BoHM cTaHoBHiIM 1,36—
1,42%, a y BapiaHTax 3 MIKpOEIEMEHTaMHU
Kpucranony ocobausoro — 1,44-1,68 %, Pozacoinb
—1,49-1,54 %.

3aranpHi BTpaTH, B OCHOBHOMY, OynmM 3a
paxyHOK TpPUPOIHOI BTpaTd MacH Ta 3a PaxyHOK
MOIIKO/DKEHUX  Oynp0. Y  mepiog 30epiraHHs
BUSIBUJIM TakKi XBOpPOOW, sk cyxa THWwIb ((y3apios),
MOKpa THHIB, piTodTOpO3, YOpHA HIXKKa, KiIbIIEBa
T'HUJIb.

ITIOKa3HHK

Tabnuys 2. IlpupoaHi BTpaTH Macu 0yJ50 KapTOILIi MpU TPUBAJIOMY 30epiranti B KoHTeliHepax
copty Jap, % (cepeane 3a 2015-2017 pp.)

E = Iepion 30epiranusi, 1ié
S S HopMma BHeceHHs
§ E e MikponoGpuBa, Kr/ra = = S S § § E é s
=23 (daxrop B) @ = ) 0 = 0 ) 25
£€ S U = I B B
=
be3 06pobku pociuH (k)| 1,53 0,97 0,94 0,85 0,68 0,69 0,62 6,3
4,00 1,42 | 0,83 | 093 | 082 | 0,64 | 064 | 0,63 59
Peaxom 4,50 1,36 0,78 0,74 0,65 0,54 0,49 0,48 5,0
5,00 1,38 0,81 0,75 0,68 0,59 0,51 0,49 5,2
5,50 1,40 | 0,86 | 081 | 069 | 0,63 | 054 | 0,57 55
be3 06poOku pociun (K)*| 1,8 0,96 0,95 0,87 0,69 0,68 0,62 6,6
1,50 1,68 0,85 0,81 0,72 0,64 0,60 0,59 5,9
I(ffg‘g;ﬂ;’; 2,00 1,62 | 084 | 077 | 069 | 0,64 | 060 | 0,52 5,7
2,50 1,44 0,81 0,73 0,64 0,63 0,58 0,53 5,4
3,00 1,49 0,87 0,76 0,70 0,64 0,63 0,55 5,6
be3 06po6ku pociun (x)*| 1,67 0,96 0,98 0,85 0,70 0,66 0,63 6,5
2,00 1,54 | 086 | 088 | 081 | 0,63 | 066 | 0,62 6,0
Posacois 2,50 1,51 | 083 | 084 | 083 | 065 | 063 | 06l 59
3,00 1,49 0,79 0,80 0,79 0,61 0,60 0,59 5,7
3,50 1,53 | 084 | 085 | 085 | 067 | 066 | 063 6,0
Hipos A— 0,12, HipOS B -0,07, HipOS C — 0,09

Hpumimra™*(x) — konmpono.

[opsim 13 BTpatamMu Macu Oylb0 KapTormi y
nepion 30epiraHHs TOBapHOI MPOJNYKINi, HaMH
BU3HAYEHO TaKOX 3arajbHi CIOXHBYI SKOCTI 1 3MiHY
XIMIYHOTO CKJaay Ta BIUIMBY 3aCTOCOBAHUX
MIKpOZIOOpUB y TI03aKOPEHEBOMY TiJDKHMBICHHI B
nepio BereTarii.

BaximBoro yMoBOIO 30epiraHHsi Oyap0 KapTori
€ CTBOPEHHS YMOB HE TUIBKM IS 3MEHIICHHA
¢diziomoriyHMX BTpaT iX Machd Ta 3MCHIIICHHS
ypaxXeHHs1 XBopoOaMu, a TaKoX 1 30eperKeHHS IKICHIX
moka3HukiB. OKpiM  yMOB, SKi MH MOXEMO

20

3a0€3MeUNTH HAIEKHOIO TEXHOJIOTIEI0 BUPOIIYBAHHS
Ta 30epiraHHs OyJib0, Ha JISKKICTh BIUTUBAIOTH TAKOX 1
MIOTO/THI YMOBH JIaHOI IPYHTOBO-KITIMATUYHOI 30HH, /1€
BUPOIIyBaJIacs KapTOIUIL. AHali3 IMOTOAHUX YMOB Y
POKH JOCIiKeHb ToKaszae, 1o B 2015 1 2017 pokax
MOTO/THI YMOBH Oynu HaOJIKeH1 JI0
CepeTHhO0AraTOPIYHNX IMOKA3HUKIB 32 OCHOBHUMU
mapaMerpamu, a moromHi ymoBu 2016 poky mamu
meski  ocoOmuBocti. KinmbkicTe omamiB  mij  bac
BEreTaIliitHOro nepioay HE TICpEBHIITYBaJIa
cepeHpO0araTopiudi MOKA3HUKH, a caMme y JIMIHI 1
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CepIIHi, y Mepio]] iHTEHCUBHOTO HAPOCTaHHA OYib0, 1X
KiIbKiCTh Ha 161 MM He mepeBHIIyBaja cepenHi
MOKa3HUKH, IO 1 MMO3HAYMIOCS Ha XIMIYHOMY CKIIaji
OyIB0.

JlocmipkeHHST TIOKa3and, IO TI03aKOpeHEBe
BHECCHHSI MIKpOJOOpUB TO3UTHBHO BIUIMHYJIO Ha
SKICHI TOKa3HWKH Oynms0 KapTomii y Tepion
30epiraHHs B KOHTEHHEpax B CIICIiaTi30BaHUX
cxoBumiax (tadm. 3).

Tabruys 3. Bniaus MikpoaoOpuB B nepioJ N03aKOPeHeBOro MilKUBJIEHHS HA 3MiHM XIMiYHOT 0 CKIaay
0yan0 copty Jdap mix yac 30epiranHs B KOHTeiiHepax B cneliagi3oBaHMX CXOBHUINAX
(cepenne 3a 2015-2017 pp.)

E Cyxa peuoBuHa, % | Kpoxmaib, % Biramin C, mr/100r
&2 z 2 z
=]
= = Hopma BHeceHHs1 E E - E g - E E =
S E Mikpo100puBa, Kr/ra SE| E = S E = = 52 = =
=z o o q.a (=% o o
3 (paxcrop B) g2 & | & | 85| ¢ | & | g2| ¢ | &
3= “E&l 2| &8 | 5| 7| &8 | F5| 3 | &
g S| 3 g 3 S| 3
= E E E
Be3 00po6ku pociun (k)*| 23,9 | 21,9 2,0 16,3 15,5 4,8 14,1 12,7 1,4
4,00 24,0 | 22,2 1,8 16,8 12,1 4,7 14,4 13,1 1,3
Peakom 4,50 243 | 22,6 1,7 17,5 13,9 3,6 14,9 14,0 0,9
5,00 240 | 22,5 1,5 16,8 12,6 4,2 14,6 13,5 1,1
5,50 235 | 22,0 1,5 16,8 12,8 4.0 14,6 13,7 0,9
Be3 00po6ku pociun (k)*| 23,3 | 21,3 2,0 16,5 12,1 4.4 14,4 13,0 1,4
K 1,50 23,8 | 21,9 1,9 16,8 134 34 14,6 13,9 0,7
v 2,00 239 [ 22,0 | 18 [ 169 | 139 | 30 | 148 | 140 | 08
2,50 239 | 22,2 1,7 17,8 14,9 2,9 15,2 14,9 0,3
3,00 239 | 22,2 1,7 17,6 14,7 3,1 14,8 13,8 1,0
Be3 00po6ku pociun (kK)*| 23,8 | 21,8 2,0 16,4 10,4 6,0 14,2 12,7 1,5
2,00 23,6 | 21,7 1,9 16,6 11,7 4.9 14,4 13,1 1,3
Po3zacoinb 2,50 24,0 | 22,2 1,8 16,8 12,9 3,9 15,0 14,7 0,3
3,00 236 | 21,9 1,7 16,8 12,9 3,9 14,7 14,0 0,7
3,50 234 | 21,7 1,7 16,5 11,9 4,6 14,7 13,5 1,2
Hi A 0,82 | 0,51 | 0,06 0,63 0,50 0,03 0,71 0,32 0,02
Pos B 0,64 1 0,79 | 0,04 0,47 0,54 0,05 0,69 0,18 0,04

IHpumimra*(x) — konmposno.

Tak, B cepeJHbOMY 3a TPH POKH BiJ
3aCTOCYBaHHS MIKpPOJIOOpUB y TMepioj Bererarii
BTpaTH CyXOi PEYOBHMHH Iij| 4ac 30epiranHs Oynb0
KapTor cranoBwim Bin Peakomy 1,5-1,8 %, mo y
MOpIBHSHHI i3 KOHTPOJBHWUM  Bapiantom (0e3
O0OpOOKH POCIMH MIKpPOAOOpHUBaMHU) CTaHOBUTh
2,0 %. Big Kpucranony ocobmuBoro i Pozacons
BTPaTH B CEPEAHBOMY IO BCiX BapiaHTaX CTAHOBHIIH
Bix 1,9 % mo 1,7 %, Toni sik Ha KoHTpOJi 2,0 %.

3aranpHi BTpaTh KPOXMAIIO Y Tepiof] 30epiraHHs
TaKO)K TIOHM3WJICS BiJl 3aCTOCYBaHHS MiKPOJIOOpHB.
Brparn kpoxmanmro Bif BHeCEHHs PeakoMy CTaHOBWIH
Bz 3,6 % 10 4,7 %, Tomi SIK Ha KOHTPOJII LIeH MOKa3HHUK

cranoputs  4,8%.  MikpnoOpusa  Kpucramony
ocobmmBoro 1 Po3zacoms TakoXX 3MEHIIYBAIM BTpATH
KPOXMAJTIO.

AHAJIOTI4HI MOKa3HUKK BCTAHOBJIEHI IpH 30epiraHHi
Oyne0 KapToILT Ha 3MiHy BitamiHy C. Bin 3actocyBaHHs

MIKpOIOOpHB TIpH  TT03aKOPEHEBOMY TII/DKUBIICHHI Y
Tepioyl  Bererarlii, Tako)k 3MEHIIyBaId BTPaTH, IO
MITBEPIDKYE e(DEKTUBHICTH TX 3aCTOCYBAHHS.

TakuM 4MHOM, MOKHA 3pOOHMTH BHCHOBOK, IO
3aCTOCYBaHHS MIKPOJOOPHB TpPH  BHPOIIYBaHHI
KapToOIUli  CIpHs€ 3MEHIIEHHIO BTpaT  CyXoi
pedoBHHH, KpoxMaio Ta Bitaminy C B Oynbp0ax mpu
30epiraHHi y KapTomi B  KOHTeHHepax Yy
CIeIlia/li30BaHUX CXOBHIIAX IPOTATOM OCIHHBO-
3uMoBoro  mepiogy. Kpammmu — mokazHUKamMu
XapakTepU3yBaIMCsl ~ BapiaHTH, J€  BHOCHJIH
MikponobpuBa Peakom ta Kpucranon ocoOnuBuii y
Mepiofl  MO3aKOPEHEBOrO  IJDKHUBIICHHS — POCIHH
KapToIUTl Y BereTaliiHui 1epiof.

BucHOBKH Ta nepcneKTHBH MOAAIbIINX

HAOCJIiIKCHb

3acTocyBaHHS ~ MIKDOCJIEMEHTIB  MO3UTHBHO
BIUIMHYJIO Ha 30epiranHs Oyyib0 KapToIuti, 0cOONIHNBO
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y BapiaHTax, J€ TIPOBOAWINA II03aKOpPEHEBE
miKuBIeHHs pocnuH Peakomom (4,50 kr/ra), BUXiza
TOBapHOI MPOIYKIIl MPOTATOM Tiepioxy 30epiraHHs
Oynp0 copty Astazin ckianas 89,7 %, copty dap —
94,2 %. Illo crocyerbest MikpomoOpue Kpucramony
ocobnmBoro i Pozacomp, Kpamum BapiaHTOM JUIS
Kpucramony ocobmuBoro Oyma HOpma 2,50 Kr/ra,
Pozaconps — 3,00 kr/ra, mpu pOMY BHXiJl TOBapHUX
Oyne0 copry Amnagin cranoBuB 88,0 % 1 88,2 %,
copry Hap 93,6% 1 929%, mo cupusio
3MCHIICHHIO BTpPAaT CyXOi PEYOBHHHM, 3arajbHOTO
LHYKpYy.

[Monmanpini  JOCTIKEHHS CITJ 30CEpeuTH Ha
NONIMOJIEHE BUBYEHHS MO3aKOPEHEBOIO ITi/KUBICHHS
MIKpOI0OprBaMH, 30KpeMa y (popMi KOMILICKCOHATIB
METaJiB Ha TMOCiBaX KapToOILli y TMOETHAHHI 3
PEeryisiTopaMH  pocTy 1 PO3KPUTTS 1X BIUIMBY Ha
PO3BUTOK Ta (OpMYBaHHS O3HAK MPOAYKTUBHOCTI
POCIIMH YTIPOJOBXK OHTOTCHE3Y.
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INFLUENCE OF FOLIAR FERTALIZATION
BY MICROFERTILIZERS FOR POTATO
TUBERS STORAGE

R. Mialkovskyi
e-mail: ruslanmialkovskui@i.ua
State Agrarian and Engineering in Podilya
street Shevchenko 13, c. Kamyanets-Podolsky,
Khmelnytsky region, 32300, Ukraine

The results of researches on influence of foliar
fertilization by microfertilizers on storage of potato
tubers are presented. It was noted that the yield of
commodity products after storage of tubers in
variants, ~which were introduced in foliar
fertilization of Reakom (4.50 kg / ha), on average for
three years of studies of Alladin variety was 89.7%,
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compared with the control variant 86.5%, which is
3.2% higher. Variety Dar with the same variant
Reakom (4.50 kg / ha), the output of commodity
products after storage is 94.2%, which is higher
than the control variant by 2.9%. With regard to the
microfertilizers of Crystalone special and Rozasol,
the best option for Cristallon special was 2.50 kg /
ha, Rozasol - 3 00 kg / ha, while the yield of tubers
in Alladin variety was 88.0% and 88.2%, Dar
variety is 93.6% and 92.9%, respectively.

Studies have shown that foliar application of
microfertilizers positively influenced the qualitative
indices of potato tubers during storage in containers
in specialized stores. Thus, on average, over three
years from the application of microfertilizers during
the vegetation period, the loss of dry matter during
storage of potato tubers was 1.5-1.8% from Reakom,
which is 2.0% compared to the control variant
(without processing of plants by microfertilizers).
From Cristalon special and Rozasol, the average
loss in all variants ranged from 1.9% to 1.7%, while
the control was 2.0%. The total loss of starch during
storage also decreased from the use of
microfertilizers. The loss of starch from the
application of Reakom ranged from 3.6% to 4.7%,
while in control it was 4.8%. From the application
of the microfertilizer Kristalon special loss of starch
was 2.9-3.4%, and microfertilizer Rosasol 3.9-4.9%,
respectively. Similar indicators were established when
storing potato tubers in containers in storage during
the autumn-winter period to replace vitamin C.

Keywords: potato, variety, soil, microfertilizer,
storage, crop.

BJUSHUE BHEKOPHEBOM MNOJKOPMKH
MUKPOYJAOBPEHUAMU HA XPAHEHUE
KJIYBHEW KAPTO®EJIS

P. A. MsiikoBcKuUid
e-mail: ruslanmialkovskui@i.ua
Tloonbsckuil TocygapcTBEHHbBIN arpapHo-
TEXHUYCCKUN YHUBEPCHUTET
yi. llleBuenka, 13, r. Kameneu-Ilononsckuid,
Xwmenpaumkas 00:1., 32300, Ykpauna

Ilpedcmasnenvt  pezyromamol  UCCIE008AHUL
GIUSHUS BHEKOPHEBOU NOOKOPMKU
MUKpOYOOOpenusmMu  Ha  XpaHeHue  KiyOHeu

kapmogens. OmmeyerHo, umMo BbIXOO MOBAPHOU
npooyKyuu nocie XpameHus KiyOHell 6 eapuanmax,

20e GHOCUTU 6 GHEKOPHesYl0 NOOKOpMKY Peaxom
(4,50 xe/2a) 6 cpednem 3a mpu 200a ucciedosamull
copma Annaoun cocmaensin 89,7 %, no cpasnenuio ¢
Koumpoavhbim eapuanmom 86,5%, umo ua 3,2%
sviute. Copma Jlap no momy aice eapuanmy Peaxom
(4,50 ke/ea) 6bIx00 MOGAPHOU NPOOYKYUU NOCIE
Xpanenuss cocmaengem 94,2 %, umo evlue
KOHmponvHo2o eapuanma Ha 2,9 %. Ymo xacaemcs
Mmuxpoyoobpenuii Kpucmanona ocobozo u Pozacons,
ayuuum eapuarnmom oas Kpucmanon ocoboeo ovina
nopma 2,50 xe/ea, Poszaconv — 3,00 ke/ea, npu smom
8bIX00  MOBApPHBIX  KIYOHell  copma  Aniaduu
cocmasun 88,0 % u 88,2 %, copma Hap 93,6% u
92,9%, coomeemcmeeHHo.

Hccenedosanuss noxasanu, umo GHEKOpHegoe
gHeceHue MUKPOYOOOperull NOAOANCUMETHHO
NOBIUANO HA KauecmeeHHvle NOKA3amenu KiyoOHell
Kapmoghens 8 nepuoo Xpawenusi 6 KOHMeEUHepax 8
xpanunuwiax. Tax, 6 cpedwem 3a mpu 200a om
NpUMeHeHUst MUKPOYOOOpenull 8 nepuod gecemayuu
nomepu  Cyxo2o Gewjecmeéd 60 6peMs XPAHEHUs.
K1ybHetl kapmoghens cocmasnsanu om Peaxoma 1,5—
1,8 %, umo no cpagHeHulo ¢ KOHMPONbHHIM
8aAPUAHTNOM (be3 obpabomku pacmenuii
MUuKpoyooopenuamu) cocmagisem 2,0 %. Om
Kpucmanona ocobozo u Pozacomv nomepu 6
cpeonem no ecem eapuanmam cocmaeniiu om 1,9 %
0o 1,7 %, mozda kax na xommpone 2,0%. Obwue
nomepu Kpaxmania 8 Nepuoo XpameHust Mmaxoice
NOHUBUMUCL OM  NPUMEHEHUST MUKPOYOOOpeHui.
Homepu  xpaxmana om  eHecenus  Peaxoma
cocmaensau om 3,6% 0o 4,7%, mozcoa kak Ha
KOHmpoONe 2mom nokazamenv cocmagisem 4,8%.

Om  enecenus  muxpoyoobpenuss Kpucmanona
0cob020 nomepu Kpaxmana cocmasnsiiu 2,9-3,4%, a
MUKPOYOOOpenus Poszacone 3,9-4,9%
coomeemcmeenHo.  AHanocuunvle  nokazamenu

YCMAHOBNIeHbl NPU XpaHeHuu KiyoHell kapmogens 6
KOHMeUHepax 6 XPaHuluwax 6 meyeHue OCeHHe-
3umHe2o nepuoda na cmerny eumamuna C.
Kniouesvie cnosa: xapmogenv, copm, nousa,
MUKPOYOOOpenus, Xpanenue, ypoicail.
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