«HAYKOBI T'OPU30HTH», «SCIENTIFIC HORIZONS» Ne 2 (65), 2018 p.

YK 631.816.31:631.81.095.337:631.5: 631.563

BIIJIMB IIO3AKOPEHEBOI'O HIA>KUBJIEHHSI MIKPOJOBPUBAMM
HA 3BEPII'AHHA BYJIbB KAPTOILJII

P. O. M’sinkoBChLKM
e-mail: ruslanmialkovskui@i.ua
[Moninbcekuii nep>kaBHU arpapHO-TEXHIYHUMA YHIBEPCUTET
By llleBuenka, 13, m. Kam'suenp-Iloginbchkuii, XmMenpHUIBKA 001., 32300, Ykpaina

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 cepeOnvomy 3a mpu poku 00CnioxceHb copmy Annadin cxknaoas
89,7 %, y nopienannui i3 konmponvrum eapianmom 86,5 %, wo na 3,2 % euwe. Copmy [ap 3a mum dice 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, Poszaconv — 3,00 ke/za, npu yvomy euxio mosapuux 0yav6 copmy
Annaodin cmanosus 88,0 % i 88,2 %, copmy [ap 93,6 % i 92,9 %, sionogiono.

Hocnioocenna noxaszanu, wo nosaxopenese @HecenHs MIKpOOOOPUS NOSUMUBHO NIUHYIO HA AKICHI NOKA3HUKU
0y1b0 Kapmonai y nepioo 30epicanis 6 Konmelnepax y cneyianizosanux cxosuwax. Tax, 6 cepedHbomy 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
MAKOC NOHUSUTUCSL BI0 3ACMOCY8alHS MIKpOOoOpus. Bmpamu kpoxmanio 6i0 enecenmst Peakomy cmanosunu 6io 3,6 % 0o 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. AnanociuHi nokasHuku 6cmanosiei npu 30epieanti 6o

Kapmonii 8 KOHMeUHePax 6 Cneyianizo8anux Cxo8UUax NPOmMs2oM OCIHHbO-3UMOB020 nepiody Ha 3miny gimaminy C.
Knrouogi cnosa: xapmonins, copm, Ipynm, Mikpoooopuea, 30epicantsi, ypoicail.

ITocTanoBka npod.aeMu

Kapromns B VYkpaiHi — Le HE3aMiHHMH HPOIYKT
xapuyBanHs. HemapeMHo B Hapoi 1i Ha3MBarOTh «IPYrAM
xJ1i0oM». ByryieBou KapTorul € iCTHHHUM JDKEPESIOM
EHeprii I JIOCHKOr0 OpraHisMy. byisOwm BMIITyroTh
CyXy PEYOBMHY, Kpoxmaib, BitamiH C, Kamiii Ta iHIH
BaXMBI eneMenTr. Hara neprkasa 3aliMae TpeTe Miciie y
CBITI 3a MacIITabamy CrioKUBaHHA Kaprorut. B YkpaiHi i
Brepie ocam y 1805 porti B XapkiBepkild TyOepHii.
Ha tepuropiro Kapratr BoHa mnotparuina 3 ABCTPIHCEKOL
IMIepii Ta JIOBMMH Yac HE CHOpPUMMAIacs MICIICBUM
HacelleHHsIM. Hapasi HaifOinblmn mmomd it MOCIiBY
Kaproruli BiBeneHi y Kwrai ta Ingii, ne BupouryeTbes
TpEeTHHA BCHOTO BpOYKaro OyibsOu y cBiti. A Y 1995 pori
KapToIUlsl CTajla MEpIIO0 POCIAWHOI), BHPOLICHOI Y
Kocmoci [12].

OcraHHIME poKamMH 00CATH BUPOOHUIITBA
KapTOILII  CKOPOYYIOThCS, TOMY  3a0e3ledeHHs
HaceleHHs Oynbp0amMM He TUIBKM B CE30H iX
BUPOOHUIITBA, a ¥ YHPOIOBXK YyChOTO pPOKY Y
NIHPOKOMY aCOPTHMEHTI € OCHOBHUM 3aBJIaHHSM,
o notpedye BupimeHHs. ToMy HHMHI aKTyaJbHUM
3aJIMIIAETHCS MUTaHHS YIOCKOHAJICHHS
TEXHOJIOTIYHHUX 3aXOJliB BHPOOHHUIITBA KapTOILIi, B
TOMY YHCJII 1 30epiraHHs IpoayKIIii.

AHaJi3 ocTaHHIX J0CaiTxKeHb | myOaikamii

Ha cydacHOMy erami pO3BHTKY OBOYiBHHIITBA
OCHOBHHUM 3aBJaHHAM € YIOCKOHAICHHSI
TEXHOJIOTIYHHUX 3aXOJIiB BUPOOHHIITBA, B TOMY YHUCII i
30epiranss npoaykuii. OcTaHHE MOXKHAa BUKOHATH 3
paxyHOK HaleXHOi oprasizamii 30epiraHHs Ta
nepepoOKH, TOKpAIeHHs SKOCTI, YCyHEeHHs ii BTpar
Bil moysg 0 crnokuBada. KpiM 1160ro, 30epiraHHs
3aJIeKHUTh B 0arathox iHMMX (HaKTOpPiB — COPTOBUX
0COOJIMBOCTEH, = YMOB  BHUpOINIyBaHHS,  CTPOKIB
30MpaHHs BPOXKal0 1 HOroHUX yMoB [8].

30epekeHHs. BPOXKAI0 KapTOIUT MICIsT 30MpaHHs
Oys150 — BaKJIMBHI 1 BiANOBITANBHUN Tepiof, Ha SIKUiA
0e3rocepeTHRO BILIMBAE 30BHIITHE CEPEIOBUIIIE, a CaMe:
TEMIleparypa, BOJIOTICTb, KOHILGHTpalisl KHCHIO K
BYIJIEKUCIIOTO a3y, CBITJIO TOLIO [5].

BuenumMu moBefeHO, IO TEXHOJOTIYHI 3aX0IH
BUPOIIYBaHHS BIUTMBAIOTh HA SKICTh 30epiraHHs
Oynp0 kaprormi. BcraHoBneHo, 1o HagMipHE
A30THE OKUBIICHHS ICTOTHO TIOTIPIIYE SIKICTh 1
30epiraHHsi TOBapHOi MPOAYKIi. AuJe, TIIbKU B
ONTUMAJILHOMY CHIiBBIAHOIICHHI 3 MiHEpaJIbHUMH
noOpuBamMM, a TakOXK Yy Cy4YacHid TEXHOJOTril
3aCTOCYBaHHS ~ II03aKOPEHEBOTO  Ii/UKHUBIICHHS
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POCIMH KapTOIUT MiABHINY€E iX JIeXKKICTh Ha 20—
30 %, sika BU3HAYA€ThCS OararbMa (akTopami [6].

SlkicHe 30epiraHHs Oymp0 KapToIUl OazyeTbes
HE TUIBKM Ha HOBHX IPOTPECHUBHUX CITOCOOAxX Ta
pexxumax 30epiraHss, ajie i Ha OTpUMaHHI MPOAYKIIi1
HAJIEKHOI SIKOCTi, sika O MOrJjla TPUBAIWM TEPioj
JexaTH 0e3 TOTIpIIeHHS CMaKOBHX Ta XapYOBHX
sikoctei [11].

Sk Binznauas C. M. ['yabko, S. FO. Boiitenko,
3a ONTUMAIBHUX YMOB 30epiraHus (Temmeparypa,
BOJIOTICTh, TOBITPOOOMIH) Ha BEINHYHMHY BTpaT
Oynb0 KapTOIUIi OCHOBHMI BIUIMB MArOTh iX COPTOBI
0cOOIMBOCTI Ta SIKICTh HAa MOMEHT 3aKJaJaHHS.
Cepen OOCTIKYBaHWX COPTIB KpalluMH IS
30epiranHs € OynpOM KapTorut copTy MipaHna, sKi
Maibke He ypaxalucs XBOpoOamH i, sIK pe3yibTarT,
3a3HaNM BTpAT miJ 4yac 30epiraHHs y KiabKocTi 2 %
npotu 20 % y copry Aposza. Kpim Toro, Oynsou
KapToIlIi LOTO COPTY MAalOTh BUCOKUH BMICT CyXHUX
peuosuH 21,0 % Ta kpoxmainro 14,1 % [2].

Jlesiki aBTOpH BBaKarOTh, IO OCHOBHUX BTpaT
Oy/IOM 3a3HAIOTH 32 PAXYHOK YPaXKEHOCTI XBOPOOAMH Ta
JIMXaHHS y TIpOLeCi 1X TpuBaioro 30epiranHs. Brparu
Oymp0 KapTorn JOCTHAX COPTIB 32 YBeCh TIepiol
30epiraHHs JOCUTh 3HauHI 1 cTaHORIATH 24,71 % y Pozapu
Ta 38,94 % y Bipunei. HaiiOinbin BTpatn macu Oyib0
BIMOynMcs 3 CIYHS 0 TPaBHS, IO TIOSCHIOETHCS
aKTHBI3aIliel0  (Di3IONOTIYHMX —TPOIIECIB  BECHOIO — Ta
AKTHBHUM PO3BUTKOM (homo3y [3].

bioximiuan#t ckmaxg Oynp0 Kapromimi — 1e
MOKa3HWK 1 XapyoBOi IHHOCTI Ta KyJiHAPHHUX
BJIACTUBOCTEH, SKHHA, KpiM 3a3HAYEHUX BHIIE
(akTopiB, 3aJCKHUTh TaKOX Bl TPHUBAJIOCTI Ta
pexumiB 30epiranus [6].

BMicT cyXxux pedyoBHH Yy KapTOIUIl MOXe
KOJIUBATHCS B JIOCUTh IMUPOKUX Mexkax — 15-32 %.
[x KinbkicTh BIIMBAa€ Ha €HEPreTHUHY IiHHICTH
KapTromt, 11 KymiHapHi BJIAacTHUBOCTI  (CMak,
PO3BapIOBaHICTh, KOHCHCTEHIIIIO Ta KOJIp M SKyIIa
MiCJIsL BapiHHA) 1 MOXKE 3a3HABATHU CYyTTEBHX 3MiH B
3aJeKHOCTI Big COpTY, YMOB 3a TPHBAJOCTI
30epiraHHs.

OcHoBy cyxux pedoBuH (70-80 %) y Oymp0ax
CKJIaJIa€ KpPOXMaJib, 32 BMICTOM SIKOTO OIIHIOKOTH Il
NOXKMBHY IUiHHICTb. MOro KinbkicTh y KapTorwii
PI3HUX COPTIB KOJIMBAETHCS B MIUPOKUX Mexax (9—4
% Big cupoi wmacm) [9]. Ilim wac 30epiraHHs
BiOyBalOTbCA  TOCTiHHI  B3a€EMONEPETBOPEHHS
KPOXMAJIO JI0 TJIFOKO3HM 1 HAaBIaKW, a 3a PaxyHOK
MPOTIKaHHS ¢izionorivHuX poIieciB -
3MEHIITYETHCS HOTO KiMbKICTh[10].
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Omxe, I PIBHOMIPHOTO 3a0e3ICUCHHST HACCIICHHS
Oysp0aMK KapToIUTi MPOTSATOM POKY MOTPIOHO HE TUTBKH
MBHITYBaTH  ypOXKaiHICTh, ame ¥ 3a0e3mednTH
epexkTMBHYy  TexHONOriro ix 30epiraHHs.  Tomy
JIOCTI/DKCHHST BTPaTH Macu Oyib0 KapTorum, 3MiH il
OCHOBHHX KOMIIOHEHTIB B 3aJIKHOCTI Bill TPHBAIOCTI
30epiraHds, COPTY Ta TPYIH CTHIVIOCTI TIPENCTABIIE
HayKOBHH 1HTEpeC Ta Ma€ NPAaKTUYHY L[iHHICTb.

Merta, 3aBJaHHS TAa METOAUKA JOCTiIKEeHb

VYV 3B’A3Ky 3 MM METOI0 HAaIINX IOCHIKEHb
Oynmo  BCTAQHOBHTH  BIUIUB  I103aKOPEHEBOT'O
Oi/DKUBIICHHS ~ MiKpojoOpuBaMu Ha 30epiranss
Oys160 KapTOILTI.

Jmst mocsirHeHHs miei MeTH Oy TOCTaBJIeHHI
HACTYITHI 3aBJaHHS:

1. BuBuutH BILTUB M03aKOPEHEBOT0
MiDKUBIIEHHS MIKpoAoOprBaMu Ha 30epekeHicTh
Oy1p0 KapTOILTi.

2. BcraHoBuTH BILTUB [103aKOPEHEBOTO
ITi/KUBIIEHHS MIKpOIOOpUBaMU Ha 3MiHH XIMiYHOTO
ckiany Oynme0 mif Jac 30epiraHHsd B KOHTEHHEpax y
CHeliani30BaHIX CXOBHUIIAX.

BuBuenns BILUIUBY M03aKOPEHEBOTO
MJUKUBIIEHHS  MiKpogoOpuBaMu Ha 30epeKeHHs
Oysp0 KapTorIi mpoBoauiocs npotsrom 2015-2017
POKIB.

30epiramn  OynmsOM y ~ KOHTEHHepax B
CHEIlialli30BaHUX CXOBHIAX NpH TeMmmeparypi 2-—
4°C, BimHocHi# Bonorocti noitpst — 80%. Bynsou
KapTOILI 000X MOCTITHUX COPTIB y KibkocTi 10 kr
KOXHHI, 30epiraiy BIPOAOBK 7 MICSIIIB.

[Ticast koxkHOTO MicsIs 30epiranHs B Oyyib0ax,
3a 3araJlbHONPUHHATUMHU METOJWKAMH, BH3HAYAIH
BTpaTH Ta O1OXIMiYHI TOKa3HHKH: CyXa PEYOBHHA,
KpOXMaJlb, BMICT BiTaminy C.

IToBHa cxema Jtociity mokaszana B Tabimuisx 1-3.

Biomerpuuni i ¢izionoro-6ioximiuni
JOOCHI/DKeHHST ~ NPOBOAWIM 32  METOJIUKAMH
I'. JI. bounapenxka, K. I. fIxoBenka, M. M. IBakina
[1, 7]. [Hucnepciiinuii  aHami3  OTPUMaHHX
pe3yabraTiB nmpoBoauscs 3a b. O. lociexosum [4].

Pe3yabTaTu g0CaiTKeHb

ExcriepuMeHTalbHI JOCIIKEHHS 13 30epiraHHs
Oynp0 KapToruli 3a pOKaMH JOCTI/KEHb CBi4aTh,
0 BUXiA TOBapHOI MpoAyKuii Bix 30epiranHs Oys
MeHIIUM BiJ Bpoxatro 2015 poky y TOpiBHSHHI 3
2016 Ta 2017 pokamu. lle, Ha Hamy AyMKy, TICHO
[OB’s3aHO 3 TIOTOJHMMH YMOBaMH, a came i3
MIOHMKEHHSAM PIBHA OMNaiB y Tepioj BereTarlii,
30KpeMa B JIUIHI-CEPITHI, Y Tepioa IHTECHCHUBHOTO
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¢dhopmyBarnas Oynp0. Y mepiox 30epiranHs Oyib0
KapToOIUli B KOHTEHHEpax B  CIICIiali30BaHUX

CXOBHII[AX HAMHU BCTAaHOBJICHO BTPATH Macy Pi3HOTO
xapakrepy (tabm. 1).

Tabnuys 1. Boams Mikpo1o60puB Ha IPUPOIHI BTPATH MacH 0yJ1b0 KapTomIi
B KOHTeiiHepax B cneniatizoBaHux cxoBuiax, % (cepenHe 3a 2015-2017 pp.)

Coprt (dpakrop C)
Anjagin Jap
5 B;pa.Tn nig '-l‘flc % BTPATH mig lljlc
Hassa HopMa Bhecenns H 5 Q\“ 30epiranns, % 2 5 c\" 30epiranns, %
MiKkpoao0puBa Mikpoao0puBa, Kr/ra g ol — 5 g = - 3
(dhaxTop A) (¢paxTop B) SEZ = g a SE = = g S
£ 2 B = 2, = £ = = = 2
=2 Xa d £ S = 5 g & S
£2g | & & | 8| g8¢ | 5 | & | £
R =M ; 2 =" ;
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 51 94,2 5,8 5,0 0,8
5,00 89,1 10,9 5,6 5,3 93,7 6,3 5,2 11
5,50 89,3 10,7 52 55 93,2 6,8 55 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 79 5,9 2,0
PP —- 2,00 87,2 12,8 59 6,9 92,6 7,4 5,7 1,7
2,50 88,0 12,0 5,6 6,4 93,6 6,4 54 1,0
3,00 87,8 12,2 57 6,5 93,0 7,0 5,6 14
Be3 00poOku pociuH (K)* 86,1 13,9 6,8 7,1 90,9 91 6,5 2,6
2,00 86,7 13,3 6,3 7,0 91,7 8,3 6,0 2,3
Po3acoinb 2,50 87,9 12,1 5,7 6,4 92,6 7,4 59 15
3,00 88,2 11,8 55 6,3 92,9 7,1 57 14
3,50 87,6 12,4 5,8 6,6 924 7,6 6,0 1,6
HIPys A-201;B-1,67,C—-183 A-2734;B-2,55,C—139

Ipumimra™®(x) — konmpono.

Tak, BHUXiJ TOBapHOi NPOAYKIi  TICHA
30epiranHs Oyiap0 y BapiaHTaxX, J¢ BHOCHJIU 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 Xe BapiaHToM Peakom
(4,50 kr/ra) Buxim TOBapHOi MPOAYKII Mmicis
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 %, BiAmoOBiIHO.

B pesymbrari gociimkeHb BCTaHOBJIEHO, IO Y
nepiog 30epiraHHs MIKpOIOOpUBa JAESIKOI0 MIpOIO
BIUIMBIA Ha TOHIKEHHS 3arajibHUX BTpar (BTpaTH
Macu Oysb0) Ta 3MeHILeHHs XBopoO. Bix 3acrocyBanHs
TM03aKOPEHEBOTO ITiHKUBICHHS MIKpOZOOPHB Ta X BiKe
BCTAHOBJICHI Kpaili HOPMH, TIOHIKYBAJIH 3arajibHi
BTpatu coptry Asmanmiu i3 13,5 % mo 10,3%, 14,0 % —

12,0 %, 13,9 % — 11,8 %. AHamnoriuHi IOKa3HUKH COPTY
Hap — 87% — 58%, 89% — 6,4%, 91% 7,1%,
BIITOBIIHO.

BaxxnuBuM MOKa3HHKOM y Tepioj] 30epiraHHs
OyJnb0 KapToII B KOHTEHHEpax y crelialli3oBaHnuX
CXOBMII[AX € BTpaTa MacH. B 1pOoMy BHUMAJKYy,
JOCTDKEHHSMH BCTaHOBJICHO BILTUB MiKpOJOOpUB
Ha 3HIKCHHS BTPATH Macu HE3aJIeKHO Bifl COPTIB,
TaKO0XK 3MEHIINJIOCH 1 3apa)XeHHs OyIHL0 XBOpOOaMHU.

BaxnuBuM 3aBIaHHSIM Uil 3aKjaJaHHA Oyib0
KapToIuli Ha 30epiraHHs BHUBYMTH TPHUBAIICTb
nepiogy 30epiraHHs B KOHTeWHepax 3a BciMa
BCTaHOBIEHUMH HOopMmamHu. [lpu 3akmaganHi Oyns0
Ha 30epiraHHs B pOCIMHaX 1€ I1HTEHCHBHO
MpoXoasATh (i3I0NOTiYHI TPOLECH, B pPe3yNbTaTi
4Oro MOXKYTh BiJIOYBaTHCS HaWOIIBINI BTPATH MAaCH.
Bin Temnepatypu moBiTpsi B OBOYECXOBUIIII HA PiBHI
2+4°C i BigHOCHOI BosiorocTi moBiTpst 80 % Oynb0
MEPEeXo/IaTh Yy CTaH CIOKOK 1 TMpH IHOMY
3MEHIIYIOTbCS ~ MPUPOAHI  BTpaThd  Mach 1
MIPOAOBXKYETHCS MEPioj iX 30epiranHsl.

VY po3pisi copTiB Kpare 30epiramucst Oyian0u
KapToruti copTy Jlap y mopiBHsHI 3 copToM AJutamid,
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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  JIOCHTIJHKEHb
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
Peaxomom y mepion Beretamii Bix 5,0 % no 5,9 %.
o CTOCYEThCA BapiaHTiB JTOCTDKEHHS
Kpucramonom ocobnuBuM Ta Posaconp 3araibHi
BTpatu Macu Oyib0 3a mepiox 210 mi0 BiAmMOBiTHO
cranoBwin 5,4-59% ta 5,7-6,0 %. HaiiOunbmni
BTpaTH Macu Oylb0 KapTOmjli BCTaHOBJIEHO Ha
KOHTPOJIBHOMY JOCHiTHOMY BapiaHTi (0e3 oOpoOku

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

Takx HaiiOLIpmII BTpaTH Macu Oymbp0 KapToruti
BiIMIYE€HO y MEPIINI MicAIb 30epiraHssi, MpH EOMY
y copry JMap y BapiaHTax, JA€ BHOCHJIH
MikpoeneMeHTH PeakoM, BOHM cTaHOBWIM 1,36—
1,42%, a y BapiaHTax 3 MIKpOEIEeMEHTaMU
Kpucranony ocobausoro — 1,44-1,68 %, Pozacoinb
—1,49-1,54 %.

3aranpHi BTpaTH, B OCHOBHOMY, OynmM 3a
paxyHOK TPHUPOAHOI BTpPATH MacH Ta 3a PaxyHOK
NOUIKO/DKEHNX  Oynp0. Y  mepiox 30epiraHHs
BUSIBUJIM TakKi XBOPOOW, K cyxa THWIb ((y3apios),
MOKpa THHIb, PiTodTOpO3, YOpHA HIXKKa, KiIbIIEBa
THWIb.

ITOKa3HHUK

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 Hopma BHeceHHst

§ E e MiKpog00puBa, KI/ra o = = I § § g § =
TE2 (¢axcrop B) T2l 232 2|3 |z2%
g€ & © s | & L2 | &2
be3 06pobku pocnuH (x)] 1,53 0,97 0,94 0,85 0,68 0,69 0,62 6,3

4,00 1,42 0,83 0,93 0,82 0,64 0,64 0,63 59

Peakom 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 52

5,50 1,40 0,86 0,81 0,69 0,63 0,54 0,57 55

bes 00pobku pocnun (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(fffg;fsf; 2,00 162 | 084 | 077 | 069 | 064 | 060 | 052 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

bes 00po6ku pocius (k)*| 1,67 0,96 0,98 0,85 0,70 0,66 0,63 6,5

2,00 1,54 0,86 0,88 0,81 0,63 0,66 0,62 6,0

Po3zacons 2,50 1,51 0,83 0,84 0,83 0,65 0,63 0,61 59
3,00 1,49 0,79 0,80 0,79 0,61 0,60 0,59 5,7

3,50 1,53 0,84 0,85 0,85 0,67 0,66 0,63 6,0

HIP05 A — 0,12, HIP05 B -0,07, HIPOS C- 0,09

Hpumimra™*(x) — konmpono.

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

BaximBoro yMoBOIO 30epiraHssi Oyap0 KapTori
€ CTBOPEHHS YMOB HE TUIBKH JUIsl 3MEHIICHHS
¢i3loNnorivHMX  BTpAT iX Mach Ta 3MEHIICHHS
ypaxXeHHs1 XBopoOaMu, a TaKoX 1 30eperKeHHS IKICHIX
moka3HukiB. OKpiM  yMOB, SKi MH MOXEMO
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3a0€3MeUNTH HAIEKHOIO TEXHOJIOTIEI0 BUPOIYBAHHS
Ta 30epiraHHs OyJib0, Ha JISKKICTh BIUTUBAIOTH TAKOX 1
IOTO/THI YMOBH JIAHOI IPYHTOBO-KITIMATUYHOI 30HH, /1€
BUPOIIyBAJIaCS KapTOILIL. AHaNi3 MOTOAHUX YMOB Y
POKH JTOCTIDKEHb ToKazas, mo B 2015 1 2017 pokax
MOTO/THI YMOBH Oynu HaOJIKeH1 JI0
cepeTHpO0AraTOpiuHNX IMOKA3HUKIB 32 OCHOBHUMU
mapameTpamy, a morogHi ymoBu 2016 poky mamm
neaxki ocobmuBocti. KinpkicTe omamiB  Imj  4ac
BEreTaIliitHOro nepiogy HE TICpEeBHIITYBaJIa
cepeHpO0araTopiudi MOKA3HUKH, a CaMmMe 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, 10 TI03aKOpeHEBe
BHECECHHSI MIKpOJOOpUB TO3WTHBHO BIUIMHYJO Ha
SKICHI TIOKa3HWKH Oynms0 KapTomii y Tepion
30epiraHHs B KOHTEHHEpax B CIICIiaTi30BaHUX
cxoBumiax (tadi. 3).

Tabnuys 3. Bniue MikpogoOpuB B NepioJ mMo3aKopeHeBoro miIKuBJIeHHS HA 3MiHU XiMIYHOT0 CKJIaay
0yan0 copty Jdap mix yac 30epiranHs B KOHTeiiHepax B cneliagi3oBaHMX CXOBHUINAX
(cepenne 3a 2015-2017 pp.)

E Cyxa peuoBuHa, % | Kpoxmaib, % Biramin C, mr/100r
£z : : =
g = HopMaﬁnHeceHH7 E E - E g - E E -
2 = MIKPO/100puBa, KI'/Ta 5 = o= [= 5 = o= [= 5 = o= =
£5 (gaxrop B) S5 & | & |BE| & | & |BE| & | &
2% - T T - B -
< o 3] [} 13 [ 31
= E B 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 14,4 131 1,3
Peaxom 4,50 243 | 22,6 1,7 17,5 13,9 3,6 14,9 14,0 0,9
5,00 24,0 | 22,5 15 16,8 12,6 4,2 14,6 13,5 11
5,50 235 | 22,0 15 16,8 12,8 4,0 14,6 13,7 0,9
Be3 006po6ku pociun (kK)*| 23,3 | 21,3 2,0 16,5 12,1 4.4 14,4 13,0 1,4
Kprctaon 1,50 23,8 | 219 1,9 16,8 13,4 3,4 14,6 13,9 0,7
PRSP 2,00 239 1221 | 18 16,9 | 139 3,0 148 | 140 0,8
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 00pobku pociun (k)*| 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 14,4 131 1,3
Pozacoinb 2,50 240 | 222 | 18 16,8 | 12,9 3,9 150 | 147 0,3
3,00 236 | 21,9 1,7 16,8 12,9 3,9 14,7 14,0 0,7
3,50 234 | 217 1,7 16,5 11,9 4,6 14,7 13,5 1,2
HIp A 082 ] 051 | 006 | 063 | 050 | 003 | 071 | 0,32 | 0,02
0 B 0,64 ] 079 | 004 | 047 | 054 | 005 | 0,69 | 0,18 | 0,04
IHpumimra*(x) — konmposno.
Tak, B cepemHbOMYy 3a TpPH POKH BiJl MIKPOJZOOPHB TIPH IT03AKOPEHEBOMY II/DKHBICHHI Y

3aCTOCYBaHHS MIKpOJOOpUB y Tepioj BereTarii
BTpaTH CyXOi PEYOBHMHH Iij] 4ac 30epiranHs Oynb0
KapTomi craHoBuiu Bix Peakomy 1,5-1,8 %, mo y
MOpIBHSHHI i3 KOHTPOJBHWUM  Bapiantom (0e3
O0OpOOKH POCIMH MIKpPOAOOpHUBaMHU) CTaHOBUTh
2,0%. Bixg Kpucranony ocobmmBoro i Pozaconb
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 TIOHW3WJIMCS BiJl 3aCTOCYBaHHS MIKPOJOOpHB.
Brparn kpoxmanmro Bif BHeCEHHs PeakoMy CTaHOBWIH
Bz 3,6 % 10 4,7 %, Tomi SIK Ha KOHTPOJII LIeH MOKa3HHUK

cranoputs  4,8%.  MikpnoOpusa  Kpucramony
ocobmuBoro 1 Pozacoms TakoX 3MeHITyBaiM BTpaTd
KPOXMAJTIO.

AHAJIOTI4HI MOKa3HUKK BCTAHOBJIEH] IPH 30epiraHHi
Oyne0 KapToILT Ha 3MiHy BitamiHy C. Bin 3actocyBaHHs

Nepiojl  Bererallii, TaKMK 3MEHIIYBaId BTPATH, IO
HiATBEPIDKYE SPEKTUBHICTD TX 3aCTOCYBAHHS.

TakuM 4MHOM, MOKHA 3pOOHMTH BHCHOBOK, II0
3aCTOCYBaHHS MIKPOJOOpPHB TpH  BHPOIIYBaHHI
KapToOIUli  CHpHsi€e 3MEHIIEHHI0O BTpaT  CyXoi
pedoBHHH, KpoxMamo Ta Bitaminy C B Oynbp0ax mpu
30epiraHHi y KapTomi B  KOHTeHHepax Yy
CIeIlia/li30BaHUX CXOBHIIAX IMPOTAIOM OCIHHBO-
3uMoBoro  mepiogy. Kpammmu — mokasHUKamMu
XapakTepU3yBalIMCsl ~ BapiaHTH, J€  BHOCHJIH
MikponobpuBa Peakom ta Kpucranon ocoOnuBuii y
Mepiofl  TMO3aKOPEHEBOrO  TJDKHUBIICHHS  POCIUH
KapToOIUTi Y BereTaliiHui nepio.

BI/ICHOBKI/I Ta nepcneRTan nmoaAAJbIINX
JOCJHIIKeHb

3acTocyBaHHS ~ MIKDOCJIEMEHTIB  MO3UTHBHO
BIUIMHYJIO Ha 30epiranns Oyyib0 KapToIuti, 0cOONIHNBO

21
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y BapiaHTax, /€ TPOBOAWIM I03aKOpPEHEBE
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, KpamuMm BapiaHTOM JUIs
Kpucramony ocobmuBoro Oyma HOpma 2,50 Kr/ra,
Pozaconps — 3,00 kr/ra, mpu pOMY BHXiJl TOBapHUX
Oyne0 copty Aumnanin craHouB 88,0 % 1 88,2 %,
copry Hap 93,6% 1 929%, mo cupusio
3MCHIIEHHIO BTpPAaT CyXOi PEYOBHHHM, 3arajbHOTO
IyKpy.

[Monmanpin  JOCTIKEHHS CITi 30CEpeuTH Ha
MOTJTHOJIEHe BUBYCHHS TT03aKOPEHEBOTO TiIKIBIICHHS
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 YTIPOJIOBXK OHTOTCHERY.
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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.

BJUSTHUE BHEKOPHEBOM INOJKOPMKH
MUKPOYJIOBPEHUAMU HA XPAHEHHUE
KJIYBHEN KAPTO®EJIS

P. A. MsuIKOBCKHIH
e-mail: ruslanmialkovskui@i.ua
Tloonbsckuil TocygapcTBEHHbBIN arpapHo-
TEeXHUYECKUH YHUBEPCUTET
yi. llleBuenka, 13, r. Kamenern-Ilomonsckuid,
Xwmenpaumkas 00:1., 32300, Ykpauna

Ipedcmasnenvl  pesyiomamvl  UCCLEO0BAHUL
GIUSHUS BHEKOPHEBOU HOOKOPMKU
MUKPOYOOOpeHusMU  HA  XpaHenue  KiyOHell

kapmoghens. OmmeueHo, umMo 6bIX00 MOBAPHOU

npooyKyuu nocie xpamenus KiyOHell 6 6apuanma,
20e GHOCUNU 6 GHEKOPHesYl0 NOOKOpMKY Peaxom
(4,50 ke/ea) 6 cpednem 3a mpu 200a UCCACO0BAHULL
copma Annaoun cocmasnin 89,7 %, no cpasnenuio ¢
Koumpoavhvim eapuaumom 86,5%, umo ua 3,2%
sviute. Copma Jlap no momy e eapuanmy Peaxom
(4,50 ke/ea) 6bIx00 MOBAPHOU NPOOYKYUU NOCAE
Xpanenuss cocmaeniem 94,2 %, umo  evlue
KoHmponvHo2o eapuanma Ha 2,9 %. Ymo xacaemcsa
muxpoyoobpenuii Kpucmanona ocobozo u Pozaconw,
ayyuum eapuanmom oas Kpucmanon ocobozo ovina
nopma 2,50 xe/ea, Poszacons — 3,00 ke/ea, npu smom
8bIX00  MOGAPHBLIX  KIYOHelu copma  Annadun
cocmasun 88,0 % u 88,2 %, copma Hap 93,6% u
92,9%, coomeemcmeenHo.

Hccnedosanus noxaszanu, umo GHeKopHegoe
gHeceHue MUKPOYOOOperuil HOLOAHCUTNETBHO
NOBIUANO HA KA4ecmeeHHvle NOoKa3amenu KiyOHell
Kapmodhenss 8 nepuod Xpawenusi 6 KOHMeEUHepax 8
xpanunuwax. Tax, 6 cpedmwem 3a mpu 2o0a om
npUMeHeHUs. MUKPOYOOOpeHUll 8 nepuood eecemayuu
nomepu  Cyxo2o Gewjecmeéd 60 6pemMs XPAHEHUs.
Kayonetl xapmogenss cocmaenanu om Peaxoma 1,5—
1,8 %, umo no cpagHeHUuro ¢ KOHMPOILHLIM
8apUAHMOM (6e3 0bpabomku pacmenuti
Muxpoyoobpenuamu) cocmasisem 2,0 %. Om
Kpucmanona ocobozo u Pozacomv nomepu 6
cpednem no ecem sapuanmam cocmagisinu om 1,9 %
0o 1,7 %, mozda kax na xommpone 2,0%. Obwue
nomepu Kpaxmania 8 Nepuoo XpameHus maxoice
NOHUBUAUCL OM  NPUMEHEHUST  MUKPOYOOOpeHUil.
Homepu  xpaxmana om  enecenus  Peaxoma
cocmasnsiiw om 3,6% 0o 4,7%, moeda kak Ha
KOHmpoOsie 2mom nokazamenv cocmagisem 4,8%.

Om  eHecenuss  muxpoyoobpenuss  Kpucmanona
0coboeo nomepu kpaxmaia cocmagninu 2,9-3,4%, a
MUKPOYOOOPeHUs. Poszaconw 3,9-4,9%
coomeemcmeenno.  Ananocuynvle  noxkazamenu

VCMAHOBNIeHbl NPU Xpanenuu Kiyonei kapmogens 8
KOHMEUHepax 6 Xpauuiuujax 6 meuenue OoceHHe-
3uMHe20 nepuooa na cmeny sumamuna C.
Knrouesvle cnosa: xapmogenv, copm, nousa,
MUKPOYOOOpeHUsl, XpaHeHue, YPOICAlL.
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