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BILIUB AHTUOKCUJIAHTHOI OBPOBKH IJIOAIB
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TOMATA 3 'EHAMMU YIIOBIVIBHEHOI'O JOCTUTI'AHHA

Kykosa B. @, k. ¢.-T. H.,

[Nanpigmamsini H. A., k. c.-T. H.,

Cyxapenko O. I, x. ¢.-T. H.,

Komsanenko B. B., imx.

Taspiucvkuu 0eparcasHuli A2pOMmMexHOI02IYHUN VHigepcumem
im. /. Momopnoeo

Ten. (0619) 44-81-03

Anomauyia — y CTaTTi HaBeJAEHO Pe3yJbTATH AHAJI3Y BILIHBY
AHTHOKCHIAHTHOI O0OpOOKM Ha 30epeKeHICTh SIKOCTI TeTepO3UCHHX
COpPTIB TOMATy 3 I€HAaMH YHOBiJIbHEHOI0 JOCTUIaHHSA. BcraHoBiIeHO,
1101} 3aCTOCYBAHHS 00poOKM TOMATIB AHTHOKCUJAHTHUMH
npenaparamu X+I+J1 1 XP+I+Jl 3HMKy€e MBHAKICTL A03piBaHHSA
IUI0/iB, MiABUINY€E TpuBadicTh 30epiranHs Ha 33 i 25% BiamosiaHo,
CIIPUSIE€ NMOKPALICHHIO OPraHOJICNTHYHUX IMOKA3HUKIB, NiJIBUILCHHIO
BUXOAY TOBAapHUX ILIOAIB Iiciasi 30epiraHHsi MNOPIBHAHO 3
KOHTPOJIbHUM BapiaHTOM.

Knwuogi cnoea — TOMAT, AHTHOKCHAAHTHI Ipenaparu,
JIEKKICTh, 30epiranHs, AKiCTh.

Ilocmanoska npoonemu. 3a nanumu BOO3, ogHMM 3 KIOUOBHUX
dakTopiB, 10 BU3HAYA€E 370POB'S HACEICHHS, € SKICTh Xap4yBaHHS
(20-25%). B cepemnbomMy 8 3 10 BumaakiB 3axBOpIOBaHb OOYMOBIICHI
MOPYIICHHSIM XapuyBaHHS. Cepiiozny  mpoOiieMy  CTaHOBUTH
HEBIJIMOBIIHICTb ~ CTPYKTYpH  paIioHiB  ¢opmyii  30aJaHCOBAHOTO
XapuyBaHHS, TOJOBHUM YHWHOM, Yepe3 HU3BKUW PIBEHb CIOKHBAHHS
BiTaMiHHOT mpoaykitii [1, 2].

B 3anopi3bkiii 00s1acTi aniMEHTapHI YUHHUKH PU3UKY TMOB'A3aH1 31
3HIDKECHHSIM PIYHOTO PIBHS CIIOXKHBaHHS OBOYEBUX KyJibTyp 10 158,1 kr /
Ha 1 ocoOy, B 2016 p. meit mokasHuk craHoBuB 167,7 kr [3]. Uepes
HEMOBHOIIHHICTh XapuyBaHHA B pamioHax y 60-7/0% wHaceneHHs
XapakTEePHUM € TIUIOpIYHUN  gedinmuT acKopOIHOBOI  KHCIIOTH — Ta
tokodepomis, y 30% — petunoiny, y 70% — dosmieBoi kucnotu [4].

CrocTepiraroThCsi 3aKOHOMIPHI BIMIHHOCTI y PIBHI CIIOKHBaHHS
POCIMHHOI MPOAYKIi 3aJIeKHO BiJ PErioHIB — BIH 3HIKYETHCS BiJ
iBICHHUX [0 MiBHIYHO-3aXiqHUX objacreii [5].

© Kykosa B. ®., Manpingamsini H. A., Cyxapenko O. 1., Komsnerko B. B.
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Tomar € HaaA3BUYalHO  I[IHHOI  CLIBCHKOTOCHOJAPCHKOIO
KYJbTYPOIO 1 BaXKJIMBHUM JHKEPEJIOM BITaMIHIB, aMIHOKHCJIOT, MakKpo- i
MIKpPOEJIEMEHTIB, BYIJICBOMAIB, (epMeHTIB, MOMi(EHOIB, KapOTHHOIIIB,
(biToropMoHiB, (BITOHIUIIB 1 IHIIMX O10JOrIYHO aKTUBHUX pedyoBHH [6]. B
VYkpaiHi B pEUTHHTY OBOYEBHX KYJbTYp TOMaT € JiAepoM,  HOro
BUPOIYIOTh Ha Twutomi Omm3bko 150 Ttwc. ra, mo craHoButh 23,8%
3arajbHOI CTPYKTYPH IMOCIBHUX TLJIOTII.

3amaya TpuBasoro 30epiraHHS TOMATIB — JOCUTH CKiamHa. Ha
JSKKICTh TUIOAIB BIUIMBaE 0Oarato YWMHHUKIB, OCHOBHUMH 3 SKUX €
O10JIOT1YHI ~ BJIACTHUBOCTI  COPTY, SIKI OOYMOBIIOIOTH MOP(OIOriuHi,
OloximiuHi, izionoriydai mokazHuku [7]. JIeKKO3maTHICTH TOMATIB
BU3HAUYAIOIOTh a010TUYHI, arpoTeXHIYHl (DAKTOPH, TEXHOJIOTiS 30MpaHHS,
CTYIIHb CTUIJIOCTI TJIOAIB, CIIOCIO 30epiranHs TOIIIO.

Ananiz ocmanuix OocniodxceHvb. BucokoeekTUBHUM COCOOOM
MIJBUIIEHHS  JIKKOCTI  IUIOAIB TOMara €  CEJICKIIMHO-TEeHETUYHe
BJIOCKOHAJICHHSI 32 PaXyHOK CXpELIyBaHHS OKPEMHUX COPTIB 3 MyTaHTaMu
rin (ripening-inhibitor), nor (non-ripening), Nr (Never-ripe), ale (alcobaca)
Ta iH. [8].

i renH1 MyTailii 00yMOBIIOIOTh YaCTKOBE a00 MOBHE TaJibMyBaHHS
JIOCTUTaHHA TOMATIB, B pe3yibTaTl 1HTOyBaHHSA KAapOTHHOIOT€HE3y Ta
NEepeTBOPEHHd TNeKTUHIB [9]. B mnepmoMy BHUNAAKy 3HHKYETHCS
HAaCHUYEHICTh 3a0apBIEHHS IUJIOJMIB, 3MEHIIYETHCS BMICT JIKOIEHY, B
JIPYTrOMY — TIPUTHIYYETHCS TIPOIIEC PO3M SIKIIICHHS TUTOiB, BOHU TPUBAITUH
yac 3aJMIIAIOThCA UIIIBHUMH. Taki COpPTH 3 BHUCOKHM TOTEHIIAJIOM
JEKKOCTI  XapaKTepU3YIOThCS ~ HM3bKOKO  IHTEHCHBHICTIO  JIMXaHHS,
YIOBUIbHEHHSIM CHUHTE3Y €THJICHY, OJIOKYBAaHHSM CHHTE3Y MEKTOTITHYHHUX
dbepmenTis [10].

[IpakTryHa MIHHICTH TUIOAIB FETEPO3UCHUX COPTIB TOMATa 3 TCHAMH
YHOBUIBHEHOTO  JIOCTHUTAHHS TOJISITA€ B MOXJIMBOCTI  MOJOBXKEHHS
TPUBAJIOCTI 30epiraHHsg B 2-3 pasu, MOPIBHAHO 3 COPTaMH 31 3BUYANHUM
reHotunioM. HemomikoM Takux TiOpHIIIB € HHU3BKWM BMICT €HIOTCHHHX
AHTUOKCHUIAHTIB (JIIKONIEHY, KAPOTHHIB).

Dopmynosanns yineu cmammi (NOCMAHOBKA 3A60aHHs). 3HU3UTU
BTpaTU CBDKHMX TOMAaTiB Ha eTamax 30epiraHHs 1 peasi3ailii MOXHa 3a
paxyHOK 3aCTOCYBaHHsI €(DEeKTHUBHUX MPHUHOMIB 1 crioco0iB 30epiranus [11].
3 TEXHOJOTIYHMUX 3aXOJiB, SKI TMiJBUIIYIOTH JIEKKO3/IaTHICTh TOMATIB,
HaNOUIbII NEPCHEKTUBHUM € CIOCIO YIOBUIBHEHHS JOCTUTAHHS 1 CTApiHHS
IUTOZIIB HUIIXOM OOpOOKM 1X aHTHOKCHAAHTHUMH Tpenaparamu [12, 13].
[lepeBaroto 11i€1 TEXHOJOTII € BIIHOCHA JICTIIEBU3HA 1 BUCOKA €(hEeKTUBHICTh
[14-16].

MexaHi3M BIUIMBY aHTHOKCHJAHTHOI OOpOOKM TIJIOAIB  Ha
30€peKEHICTh SIKOCTI TeTEPO3UCHUX TIOpHAiB TOoMara 3 TeHaMu
YIOBUTPHEHOTO JIOCTUTAHHS BUBYCHHM HENOCTAaTHBO. JlOCHiKEeHHS
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KOMIUICKCHOTO MIJAXOMY J0 MIJBHUIICHHS JISKKOCTI MIJISIXOM KOMOIHYBaHHS
CeJICKI[INHUX MpUHOMIB 3 OOpPOOKOIO IUIOAIB aHTHOKCHUJIAHTAMHU TIepen
30epiraHHsIM € aKTyaJIbHUMHU.

Tinbkn 32 yMOBHM  TPaBWIBHOTO  BHOOPY  €K30I€HHHUX
AHTUOKCHUJIAHTIB JIsI OOpoOKM TUIOAIB Tiepen 30epiraHHsM  Oye
3a0e3MeueHO MATPUMKY 3aXUCHUX (PYHKITIA aHTHOKUCITIOBAIEHOI CUCTEMHU
tomariB. ToMy MeTOI MAOCHiKEHb OOpaHO BIUIMB AHTHUOKCHUAAHTHOI
00pOOKH TUIO/IIB HA 30€PEKEHICTH SIKOCTI TE€TEPO3UCHUX COPTIB TOMATA.

OctanHiM YacoM 0araTo AOCHIIKEHb MPUCBAYYETHCS BUBUYCHHIO
HETraTUBHUX HACIIIKIB XOJIOJIOBOTO CTPECY B IJIOJaX BIPOIOBXK 30epiranHs
[17, 18]. Ilpu upomy Oarato yBaru MPUAUISETBCS PO3POOII HETOPOTUX
HETOKCUYHUX  BHUCOKOC(DEKTUBHUX  AHTHUOKCHJIAHTHUX  KOMIIO3UIIH
KOMIUJIEKCHOI J[ii, II0 JOMOMAararTh 3BECTH JO MIHIMYMY HaCIIJAKU
IIK1IJIMBOI /111 HU3BKUX TEMIIEPaTyp.

Mamepianu docniosicenns. llpenmerom noCiKEHHs OyiH 3eJeHO-
3pim wioau tomari llexeBp 1 (3 renom alc) ta Xupad (3 remom nor).
OOpoOKy TUIO/IB aHTHOKCUJIAHTAMH TIPOBOMIIM CIIOCOOOM OINPHUCKYBaHHS
Ha POCIMHI B CyXy SICHY moroay. 30upanu Iuioad depe3 24 roj. Mmcis
00poOKH.

[lepen 3aknagaHHsAM Ha 30epiraHHd MNPOBOJAMIM  1HCHEKLUIIO,
COpPTYBaHHS Ta KajiOpyBaHHs, BAOPAKOBYBAJIM HECTAHAAPTHI €K3EMILUIPH.
3a KOHTPOJIb NPUNHSIIN TIJ10,11, 0OpOOJIEH1 BOJIOKO.

Tomatn BkJamamu B SIIUKHA, OXOJIOHKYBAIM Ta 30epiraau mpu
12-14°C, BigHOCHI# BostorocTi oBITps 90+3%.

Kommo3surii ckinamganucs 3 HaCTyMHUX KOMIIOHEHTIB: XJIOPOQLIINT
(Xo), BogHuI ekcTpakT KopeHs Xpony (Xp), ionoa (I) ta meuutun (JI) [19,
20].

OcHnosna uacmuna. JlO3piBaHHS TOMATIB  XapaKTEPU3YETHCS
KOMILIEKCOM TapayieNbHUX O10XIMIYHUX Ta (i310JOTIYHUX TIEPETBOPEHD,
K1 0OYMOBIIOIOTh (DOPMYBaHHSI KOHCUCTEHIIT, KOJIBOPY 1 apoMaTy 3puImnx
TUTOIB.

I'enni mytaumii HE TMOMITHI Ha MOMNEPEIHBOMY €Taml pocTy 1
PO3BUTKY IJIOJIB, IXHIM BIUIUB MOBHOK MIPOIO MPOSBISETHCS BIPOAOBK
nepiofy gocturanss [21].

Bumoru 1o sKocTi IUIOAIB TOMara 3aTBEPIXKEHI B JIEPKABHOMY
craugapti JCTY 3246-95 , Tomatu cBiki. TexHiuyHl ymMoBH. 3riHO 31
CTaHJApPTOM IUJIOJM 3€JIEHOT'0 KOJBOPY MOBHICTIO chOpPMOBaHI, 3 HIIJILHUM
M'AKyIIeM, 0€3 TOYaTKOBUX O3HAK OCIM3HECHHS.

BiamoBinHO 110 pe3ynbTaTiB JOCHTIKEHb TPUBAIICTH 30€piraHHs
KOHTpOJbHUX ek3eMIuisipiB copTy llleaeBp 1 ckmagama 80 116 3 Bux0m0M
craHgapTHOi mnpoxaykiii 75% (tabn. 1). Exsemmuisapu  o0poOieHi
npenaparom X+I+JI, uepe3 120 mi6 30epiranHg Manu BUXIJ CTaHIAPTHUX
wioAiB Ha piBHI 68%. MakcumanbHUIl piBEHb TOBApPHOI MPOMYKIIIT
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orpuMmaHo 4epe3 120 mi6 36epiranHs micias oOpoOKH TUIOJIB MpernapaToM

XP+HI+JI -

76%.

Tabmumg 1 — ToBapHa sIKICTh IJIOAIB TOMaTa micis 30epiranns, %,

M-+n, n=5
Tepmin ®dakTHYHA KITBKICTh TPOIYKIIii, %0
Bapianat 30epiraHus, C . . | TexniuHoro | AOCOJIOTHOTO
. TanaaptHoi | HecranmapTHoi )
110 Opaky BiJIXO/Y
Ienerp 1

KouTpoins 80 75,344+2.20 10,26+1,09 7,4540,83 6,95+0,15
X+HI+JT 120 68,254+2,48 12,76+0,09 10,01+1,25 10,98+0,24
XP+I+]T 120 76,5+2,15 14,75+1,20 5,25+0,88 3,5+0,08

Kupad

KonTposnb 120 69,20+1,06 15,36+1,01 9,34+0,93 6,10+0,09
X+HI+JT 140 62,35+1.,41 18,89+0,05 16,05+1,23 2,71+£0,34
XP++]T 160 67,42+1,15 12,11+1,14 14,25+0,82 6,22+0,12

3a HallUMU JaHUMHU TPUBAIICTH 30€piraHHs KOHTPOJBHOI TpyIu
cknana 120 ni6 3 BuxomoM cranaapTHoi mpoaykiii 69%. YV tomaris, siki
Oy oOpoOraeHi kommnosuiiero X+I+JI, yepes 140 ni6 30epiranHs BUXIA
CTaHJAPTHUX EK3EeMIUIIPIB IOpiBHIOBaB 62%. MakcuManbHa TPHUBATICTDH
30epiranHs Oyna y Tpynu IUI0AiB, oOpoOsieHuX komrmosuiliero XP+I+]I,
BoHa cTtaHoBmIa 160 3 BUX00M cTaHIapTHOI MPOAYKITii 67%.

OLiHKY CMakKOBUX SIKOCTEM TIUJIOAIB TOMaTa Ticis 30epiraHHs
MPOBOJUIM OPTaHOJENTHYHUM METOJAOM TMpU 3aKpPUTIH Jerycraitii 3a
I’ ITUOABHOIO IIKAJIOK0.

3a0apBieHHST TUIOJIB TOMara — IPUBAOIMBUN JJI1 CIIOKHMBAYiB
noka3Huk. [lpu pospiBanHi miogun Tomata copTy IllemeBp 1 wmiHsmu
3a0apBieHHS BiJ 3€JI€HUX TOHIB 10 Oypux 1 poxeBux. Uepes 80 mid
30epiraHHsl KOHTPOJBHI IUIOAM MaJld HEOJHOpITHE Oypo-pokKeBe
3a0apBICHHS, PO3M’SKIIEHY >KEJIenoaiOHy KOHCHUCTEHIIII0, BTPATUIIU
npyxkHictb. KpiM TOro, He3al0OBUILHUM BHUSBUBCA CMak TwiofiB. lLle
B1JI00pa3mIOCcs Ha 3arayibHii OIlIHII 1]l 9aC OPTaHOJICITUYHOTO aHai3y —
3 6anu (Taba. 2).

OpraHoJienTUYHUN aHalli3 00pOOJIECHUX AHTUOKCHUAAHTAMU TLIOIIB
copry IlleneBp 1 na 120 noOy 30epiraHHs MokasaB, II[0 TOMATH HaOyJu
HEOJHOPITHOTO POXKEBOT0 3a0apBJICHHS, PO3M’SIKIIIEHOI KOHCHCTEHIIII.
JlerycraniiiHi OIIIHKA €K3eMIUIsIpiB Bapianta X+[+JI B cepegHbomy
cranoBwiu 3,0 Oanu, y Bapianta XP+I+JI — 3,5 6anmu. HeBucoka orinka
Oyna 0OyMOBJIEHA HE3aI0BUILBHUM CMAaKOM, JIEJBE BIAUYTHUM apoMaTOM Ta
HEPIBHOMIPHICTIO KOJIBOPY.

Brponosx mo3piBaHHS OCHOBHE 3a0apBICHHS TOMATIB COPTY
Kupad B ycix BapiaHTax 3MIHIOBAJIOCH BiJ 3€JIEHOTO JI0 YKOBTOTO, KOBTO-
Oyporo Ta opamxeBoro. OmiHKy 3a0apBIIEHHS TMPOBOJIUIN 32 JOTIOMOTOIO
creriaai30BaHuX IIKaI 3 BIATIHKAMHU.
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Tabmumss 2 — OpraHojenTdyHa OIIHKA TIUIOJIB TOMaTa IMicCIs
30epiranns, M+n, N=5
BapianT | Tpusanicte 30epiraHHsl, Ai0 | Jlerycrauiiina ouinka, 6ain
Illenesp 1
KonTpois 80 3,0+0,35
X+I+]T 120 3,0+£0,35
XP+IH1 120 3,5£0,22
Kupad
KoHTposnb 120 3,0+0,21
X++JT 140 3,3+0,11
XP+H+]T 160 3,7+0,09

KoHcucreHinisi iioAiB Ha KiHelb 30epiranHs Oyja po3M’SKIIIECHOO.
[lnomn BTpaTuiau TBEPAICTh, Malu 3HIWKEHWH Typrop. OIiHKH
KOHTPOJILHHUX BapiaHTiB Oyiau Ha HU3bKOMY piBHi (3,0 Oamn) B OCHOBHOMY
yepe3 HEOJHOPINHICTh 3a0apBIICHHS, BTpPATy TYpropy, >XeJemnoaioHy
KOHCHUCTEHIIII0, HEBUpa3HU cMak. JlOCHiaHI TJI0AM BIAPIZHSIUCH OLIBII
HACHYCHUM OJHOPITHUM OPAHKEBUM 3a0apBICHHSM, OLIbII TAPMOHIYHUM
CMaKOM TOPIBHSHO 3 KOHTPOJIEM.

Bucnosku. 11iniOpaHo aHTHOKCUIAHTHI mpenapaT, o0poOKa SKUMU
MOJIOBKY€E CTPOK 30€piraHHs TOMAaTIB 3€JICHOrO CTYIEeHs cTuriocti 10 120
116 (copt lemesp 1) i 160 xi6 (copt Kupad).

Bcranogieno, 10 3aCTOCYBAHHSA 00poOKHU TOMATIB
anTuokcuganTHUMU npenaparamu X+I+JI 1 XP+I+JI 3HmKye MIBUAKICTD
J03p1BaHHA IUIOJIB, MIJABUILYE BUX1JI TOBAPHUX IUIOMAIB MicIs 30€piraHHs,
MOPIBHSHO 3 KOHTPOJIBHUM BApPIaHTOM.

3a  pe3ylbTaTaMyd  OPraHOJENITUYHOIO  aHami3y  oOpoOJieHi
npenaparoM XP+I+JI miogm Manmu Kpamy XapakTEpUCTHKM Ha KiHEb
30epiraHHs MOPIBHIHO 3 KOHTPOJIEM, iXHS OIliHKa cTaHoBmia 3,5-3,7 Oaiu.

[Tepenzoupanbua o0poOka TomatriB XP+I+JI Ouibin edheKTUBHO
raJibMye Tiepe3piBaHHS TIUIOAIB BIPOJOBXK 30epiraHHs, TOPIBHAHO 3
npenaparom X+I+JI.
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BJIUSAHUE AHTUOKCUIAHTHOM OBPABOTKMU ILIOJIOB
HA COXPAHHOCTb KAYECTBA 'ETEPO3UCHBINA COPTA
TOMATOB C 'EHAMMU 3AMEJJIEHHOI'O CO3PEBAHMUSA

Kykosa B. ®@., I'anpungamsunu H. A., Cyxapenko E. .,
Konanenxo B. B.

AHHOmayus — B CTaTbe MNPHUBEAEHbI Pe3yJbTAThl aHAJIN3A
BJIUSIHMST AHTHOKCHJAAHTHOH OOpPa0OTKH HAa COXPAHHOCTH KadecTBa
reTepo3vCHLIX COPTOB TOMATA C IFeHAMH 3aMeJJICHHOI'0 CO3peBaHMS.
YcraHosieHo, 4To NpUMeHeHHe 00padoTkm TOMATOB
aHTHOKCHUAAHTHBIMU mnpenaparamu X+I+JI u XP+I+J1 cumxaer
CKOPOCTH CO3peBaHMs IJIOJ0B, MOBBIIIACT JJIUTEIbHOCTH XPAHECHUA HA
33 m 25%  COOTBeTCTBEHHO,  CIOCOOCTBYeT  YJY4YIlIEHUIO
OPraHoJIENTHYECKUX IMOKAa3aTe/ied, MOBBINICHU BbIX01a TOBAPHBIX
IUI0/I0B I0CJI€ XPAHEHHUS 110 CPABHEHUIO C KOHTPOJbHBIM BAPUAHTOM.

EFFECT OF ANTIOXIDANT TREATMENT OF FRUITS
ON THE QUALITY PRESERVATION OF TOMATO
HETEROROSIS SORT WITH GENES OF LOWER REDUCTION

V. Zhukova, N. Gaprindashvili, O. Sukharenko,
V. Kolyadenko

Summary

According to WHO, one of the key determinants of public
health is nutrition (20-25%). On average, 8 out of 10 cases are caused
by malnutrition. A serious problem is the inconsistency of the diet
structure of the balanced diet formula, mainly due to low consumption
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of vitamin products.

The article presents the results of the analysis of the antioxidant
treatment effect on the quality preservation of heterozygous tomato
varieties with delayed genes. It was established that the treatment
prolongs the storage period for green tomatoes of ripeness up to 120
days (Masterpiece 1) and 160 days (Giraffe). It was established that the
application of tomato treatment with antioxidant preparations X+I+L
and XR+I+L reduces the maturation rate of fruits, increases the
storage time by 33% and 25%, respectively, improves organoleptic
parameters, increases the yield of commercial fruit after storage
compared to the control variant.

When ripe, the fruits of tomato changed the color from green to
fulvous, pink and orange. According to the results of the organoleptic
analysis, the evaluation of the control variants was low (3.0 points),
mainly due to heterogeneity of coloration, loss of turgor, gelatinous —
onsistency, indistinct taste. Fruits treated with antioxidant drugs were
characterized by a more saturated pink homogeneous (Masterpiece 1)
or orange (Giraffe) color, more harmonious taste than control. Fruits
treated with XP+I+L, had the best characteristics at the end of storage,
porous with the group X+I+L, the organoleptic estimation was 3.5-3.7
points.

Pre-harvesting of tomatoes XP+I+L more efficiently inhibits
over-maturing of fruits during storage, in comparison with the
preparation X+I+L. The tomatoes of the Masterpiece 1, processed by
XP+I+L, after 120 days of storage had a yield of standard products of
76%, fruits of the Giraffe in 160 days — 67%.
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