FOOD TECHNOLOGY

YK 664.8.037.1 : 634.11

DYNAMICS OF CHEMICAL COMPONENTS OF APPLES,
TREATED WITH 1-METHYLCYCLOPROPENE AFTER

HARVESTING

L. Khudik, O. Melnyk

Uman National University of Horticulture

Key words:
1-methylcyclopropene
Storage
Soluble solids
Titrated acidity
Ascorbic acid
Pre-cooling

ABSTRACT

Article history:
Received 03.05.2017
Received in revised form
19.05.2017
Accepted 14.06.2017

The influence of post-harvest treatment of apples of early-
seeded varieties of “Calvill Snow” and “Spartan” with
ethylene inhibitor 1-methylcyclopropene (1-MCP, SmartFresh,
0.068 g'm ) on the change of main chemical components of
apples during storage for six months in the fruit refrigerator
was investigated. The high efficiency of treating apples with
1-MCS in order to slow down the loss of organic acids,
including ascorbic acid, maintaining the level of dry soluble
substances, as well as the dependence of changes in the
content of components of the chemical composition on the
duration of storage, were established.
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AVHAMIKA KOMIMOHEHTIB XIMIYHOIo CKnAgQy
ABNYK, OBPOBJIEHMX NICNA 3BUPAHHA 1-
METUNILUMUKITIONPONEHOM

JLL.M. Xynik, O.B. Meabuuk
Ymancoxuii nayionanvnuii ynigepcumem cadisHuymea

Y emammi oocnidxceno enaus niciazoupanvroi 0OpobKu A01YK PAHHLOIUMOBUX
copmie Kanvsine cuicoeuti i Cnapman iuneibimopom emuneny I-memunyurxio-
nponenom (1-MIII, npenapam «SmartFreshy, 0,068 2/M’) na sminy ocrnosnux
KOMNOHEHMI8 XIMIUH020 CKAAOY HI00I8 ni0 dac 30epieaHHs 8npoo0sd’c uiecmu
Micayie Yy QpyKmocxo8uyi-xonoounvruuxy. Bemanosieno ucoky eghexmugnicmo
06podxu soayk 1-MIII wodo ynosinbHenHs @mpam OpeaHiyHUX KUCIOMm, ) m. u.
acKopOiH08Ol, 30epedicenHs PIGHS CYXUX PO3UUHHUX DPEYOSUH, A MAKONC 3A1ediC-
HIiCMb 3MIHU BMICY KOMNOHEHMI8 XIMIYH020 CKAAY 8i0 MpuBanocmi 30epieanHsi.

Knwuoei cnosa: 1-memunyuxionponen, 30epicanus, CyXi PO3UUHHI DeUOBUMHU,
MUMPOBAHA KUCIOMHICMb, ACKOPOIHOBA KUCIOMA, NONEPEOHE OXOTOONCEHHS.
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IMocTtanoBka mnpodsgemMu. BmicT cyXuX pO3YMHHUX PEYOBHH, OPTaHIYHHX
KHCJIOT, IYKpiB, BiTaMiHIB Ta iX CHIBBiJIHOIIEHHS — OCHOBHI Oi0XIMi4HI TOKa3-
HUKH Xap4oBOl I[IHHOCTI, 0 BU3HAa4YaloTh cMak iofiB [1]. Ha mouatky 36epiranus
BMICT CYXHX PO3YMHHHX PEUYOBHH B SIOJTyKax 3MMOBHX COPTIB 3pocTae, naimi —
3HUXKYETHCS, @ PIBEHb OPTraHIYHUX KHUCJIOT 37cOUTBIIOT0 3HMKYETHCS 32 PaxXyHOK
AKTHBHOTO BUKOPHCTaHHS y AMXaJIbHOMY Ia3000MiHi [2].

AckopbinoBa kucnora (Bitamin C) — NpHPOAHUN aHTHOKCHAAHT [3], mopis-
HSHO HEBHUCOKHU BMICT SIKOI B s0JMyKax [4] 3HWKYETHCS MMiJ] Yac XOJOAWIBHOTO
30epiranus [5].

30epeKeHHsT SKOCTI MPOAYKIII W YHOBUIBHEHHS JOCTUTaHHS JOCATAEThCS
MicNsA30MpaNbHOI0  00pOOKOI0 SOMYK IHTIOITOPOM eTHIIeHY | -MEeTHIIIHKIONPO-
nerom (1-MLUIT) [6], mio 3abe3medye 3HIKEHHS BTPAT CYXHX PO3UMHHUX PEUOBUH,
OpraHiuHUX KUCIOT [7], 30kpema ackopOiHOBOI KHCIIOTH [§].

AHai3 ocTaHHIX AoCTiKeHb i myouikanii. [Ticnssoupansaa 06podka 1-MIIIT
VIIOBUIBHIOE BTPATH OPTaHIYHHUX KUCIIOT B s101yKax coprty ["anma mix gac TpuBaioro
30epiranHs, MPOTe CYTTEBOTO epeKTy Ha 30epeKeHHs CYyXUX PO3YMHHUX PEUOBHH
He BUsBIEHO [9]. B iHmOMY nocmipkeHHI B IUIOAX MBOTO cOpTy 3a(ikCOBaHO
CYTTEBE YIOBUIbHEHHSI BTPAT CyXMX PO3YMHHUX PEUYOBHH Ta OPTaHIYHHX KHCIOT
mig giero 1-MIIT [10]. Tlo3utuBHuii BB o0poOku 1-MIIIl Ha 3MiHY BMiCTy
CYXUX PO3UMHHHX PEUOBHH BijicyTHii [11] ab6o B 0Opobienux 1-MLUII s6mykax
PaHHBO3MMOBOT'O COpTY MeKiHTOII BiH 3HMKYyBaBcs [12].

B iHmomy Bumazky BMICT THTPOBaHHMX Ta acKOpOIHOBOI KHCJIOT B SOIyKax
coprie I'ama Ta I'ongen i1 Pen Jlenimec Bopomosxk 150-1000BOr0 XONMOAMIBHOTO
30epiraHHsi MOCTIHHO 3HIKYBAaBCA, & pPIBEHb CYXHUX PO3YMHHHUX DPEUOBHH —
3poctas [13]. CyrreBoro BmiuBy 00poOku 1-MILIIT Ha 3MiHy BMICTY ackopOiHOBOT
KHCJIOTH TIiJ1 9ac XOJIOAMIBLHOIO 30epiraHHs He BUSBJICHO [14].

Mera AoCiKeHHNA: OI[IHUTH BIUIMB MICIA30UpaibHOI 00poOKM s0ayK 1-Me-
THIMKIIONPOIIEHOM Ha 3MiHY BMICTY B IUIOJaX CYXUX PO3YMHHHX PEYOBHH, TUTPO-
BaHHUX Ta acKOPOIHOBOI KUCIIOT il Yac TPUBAJIOrO 30epiraHHs, a TaKOXK 3aJISKHICTh
MOKa3HUKIB BiJ] TPUBAJIOCTI 30epiraHHsl.

BuknanenHsi oCHOBHHX pe3yJbTaTiB Aocaimkenns. JlociimkyBanu s0myka
copriB KanbBinb cHirouii i Ciapran paHHbO3UMOBOI'O CTPOKY JocTuTaHHs. [lnoau
3 TIOTIEPEIHIM OXOJIOKEHHAM 3a TeMiepatypu 5° C 1 6e3 1boro o0poOIsur micis
30upanHs 1-mMerunmkionporneHoM (6e3 00poOKM — KOHTpPOINB) Ta 30epiranu y
dpykrocxopuii-xonoqunbHuKy ©X-770 YMancekoro HYC 3a Temneparypu 3+1° C
1 BiTHOCHOI Bojiorocti moBitps 85—90%. TemmepaTypy KOHTPOJIOBAIN CIIUPTO-
BHMH TEPMOMETPAMH, BiTHOCHY BOJIOTICTh MOBITPS — TirPOMETPOM.

Y neHp 300py IOJOBHHY MPOAYKINI OXO0J0/pKyBaiau 3a Temmeparypu 5° C i
BIIHOCHOT BOJIOTOCTI MOBITPs 85—90% Ta 00poOJIsIN 1-METHIILIUKIONPOIICHOM 3a
peKoMeHJaIier0 BUpoOHuKa npernapaty SmartFresh (6e3 00poOku — KOHTPOJIB).
Sk 3 MI0AaMU CTaBUIIM B TAa30HETIPOHUKHHUA KOHTEHHED 3 TUTIBKH 3aBTOBIIKH
200 MK, KyZd BMIIIyBaJH CKJSHKY 3 JUCTHJILOBAHOIO BOJIOKO 1 PO3PaxoBaHOIO Ha
OIMHHIIIO 00°€My 03010 OPOIIKONOAiGHOro npenapaty «SmartFreshy (0,068 r/m’).
Hupkynsmiro NOBiTpS B KOHTEHHEP1 3AiHCHIOBAIN BEHTHIISITOPOM. [HIITY MTOIOBUHY
MPOAYKIIii 00poOIsIN oapa3y micis 30upaHHs.
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Bin6ip mpo6 i miarotoBky 1o xo 30epiranus 3aificHroBaim 3a [CTY 01.1-
37-160:2004. ®i3uko-XiMiuHI TOKAa3HHKH SIONYK OILIHIOBANM Iicis 30MpaHHS Ta
IIOMICSYHO BIPOJIOBXK IIECTH MICAIIB 30epiraHHs. BMICT CyxuX pO3YMHHHUX
pedoBuH Bu3Hauanu pedpaxromerpom PIIJI-3M 3a ICTY ISO 2173:2007, BMicT
TUTPOBAHUX KHUCIOT — Yy IepepaxyHKy Ha s0myuny — 3a [OCT 25555.0-82,
acCKOpOIHOBOT KHCIOTH — TUTpoMerpuuHuM MmetogoM 3a ['OCT 24556-89 3
TPHUPA30BUM ITOBTOPCHHSIM.

CratucTruHy OOpOOKY JaHMX MPOBOJAMIN 3 BHUKOPHCTaHHAM IPOTPaMHUX
naketiB Excel-2010 i Statistika—10—En.

Cyxi po3uunni peuogunu. BcTaHOBIEHO, III0 BMICT CyXHX PO3YMHHHUX PEUOBHH Y
Ioax 000X MOMOJIOTTYHMX COPTIB 3pOCTaB YIPOAOBXK MEPUIMX TPHOX MICAIIB 3
MOJANTBIINM 3HW)KEHHSIM IiJ] KiHellb 30epiranns (puc. 1). PiBeHb HaKONMMUYCHHS B
S0JTIyKax CyXUX PO3YMHHUX PEUOBHUH ITiJ] yac 30epiraHHs CyTTEBO 3aJEXKaB BiJl HOT0
TpHUBAJOCTI Ta micis30upanbaoi 00podku 1-MIUII, MeHIIe — Bij MoONEpeIHBOrO
OXOJIOJIXKCHHSI.

VY cepenHbOMy 3a POKH JOCTIIKEHb, Opa3y Micis 30MpaHHs sS07IyKa COpTY
Cnapran, BupizHsumcs BumuM Ha 0,7% Big copty KambBine CHIroBuil BMicTOM
CYXMX PO3YMHHMX pe4oBUH (puc. 1).
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TpuBamicts 30epiraHHsi, Micsilb

Puc. 1. 3mina BMicTYy CyXHX PO3YMHHHX Pe4OBMH i yac 30epiranus sidjyk copris
KanbBinsb cuirosuii (34iBa) i Cnapran (cnpasa) (cepeaHe s Bpo:xkaro 2012—2013 pp.):
0e3 mornepeHbOro OXOJIOPKEeHHS: © — 6e3 00pooku 1-MIII1, ® — o6pobneno 1-MUIT;

3 MOTIEPEHIM OXOJIOKEHHAM: O — 6e3 00poOku 1-MLI1, m — o6pobneno 1-MLIIT

Tenpaeniis nepeBakaHHs MMOKa3HUKA 30eperiacs y mpoiieci 30epiranus sS0ayk
BOT0 TIOMOJIOTIYHOTO copTy 3 00poOkoro 1-MLIII i 6e3 nei. IlopiBHAHO 3 He-
o0poOyieHnMH TII01aMu, Ticisi30upanbHa 00podka 1-MLIIT cyTTeBO yrmoBinbHMIIA
BTPATH CYXUX PO3UMHHHUX PEUOBHH IIiJl 4aC TPUBAJIOro 30epiranHs.

[Ticns nBomicsuHOrO 30epiranHs HanBuimin — 14,1—14,2% — BMICT Cyxux
PO3YMHHUX PEUOBHH 3a(iKCOBaHO B HEOOpOOIIeHHX si0ayKax copty CrapTaH.

[Ticnst 4oTHPbOX—TI1’ATH MicsIIB 30epiranHs 3adikcoBaHO OLTBIN iIHTEHCUBHE
3HMKCHHS PIBHS CYyXHMX PO3YMHHUX PEUOBHH Y IUiofax, oopobnenux 1-MUIT Ta
0e3 00pooku. [Ipore micisi30upanbHa 00poOka 3abe3neunia Bumuil Ha 0,9—1,2%
noka3HuK s0yk copty Kanpsine cuiroBuit i Ha 0,9—1,1% — copry CnapraHn.
3aneKHICTh ONMUCYEThCS OOCPHEHUMH PIBHSHHAMHU perpecii KBaJpaTUIHOTO THUITY
13 BUCOKMMHM KoedillieHTaMu JeTepMiHarii (auB. Tadi.).
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VY cepenHbOMY 3a POKH JIOCHTIDKEHB 3arajbHi BTPATH CyXHX PO3UYMHHHUX pedo-
BUH HeoOpoOiaeHnMU 1ogamu copTy KanbBinbk cHiroBuil 1 CnapraH Ha KiHellb
HIECTHMICSYHOTO 30epiraHHsi, MOPIBHSIHO 3 IOYATKOBUM BMICTOM, CTaHOBHIIH
BignoBimHo 4,6—5,3 Ta 6,5%, B TOW uac sk micias3OupanbHa 00poOka 1-MIIIT
3a0e3meunia BUIMH BignosigHo Ha 1,5 Ta 0,4% moka3HUK.

Opeaniuni kucromu. BCTaHOBIEHO 3HAYHE YMOBUIBbHEHHS BTPAT OPTaHIYHUX
KHCJIOT s0JIykaMu 3 Micis30upanbHoro 00pookoro 1-MIIIT oxpa3sy micis 30epi-
ra”ss (puc. 2).

[Nonanpie 30epiranHHst B cepeJHHOMY YPIBHOBXKHIIO IHTEHCUBHICTD 3HUKEHHS
TUTPOBAHOI KHMCIOTHOCTI 00poOieHux 1-MIIII Ta HEoOpoOneHHX SOIYK COPTY
KanbBijh CHIrOBHI 3 JESIKUM IEPEBUIICHHIM B HeoOpoOiaeHux rmionax. ITomioHa
TEHJICHIIisl 3MIHH BMICTYy THTPOBaHHMX KHCIIOT XapaKTEepHa TaKOX IS IOyK COPTY
Crnapras yrnpojoBK BChOTO Mepioay 30epiranHs.

[Ticns doTHpUMICIYHOrO 30epiraHHs B A0JIyKaxX 3 MiCas130MpaaIbHOI 00pOOKOI0
1-MIUIT copris Kanbine cuiroBuii i Ciapran pumumii BianosinHo Ha 0,21—0,22 Ta
0,10% piBeHb TUTPOBAHUX KUCIIOT, MTOPIBHSIHO 3 HEOOPOOICHUMH IJI0IaMHU.

Ha kinenp mectu MicsiiB 30epiraHHs piBeHb TUTPOBAHUX KHCIOT B 00poO-
neaunx 1-MIIT s6nykax copry Kanbeinb cHirouit Ha 0,19—0,20% BuImii, mopis-
HSIHO 3 HEOOPOOJICHUMHU TLIOIaMHU, 110 B 2,2—2,4 pa3a IepeBUIIYE TOKA3HUK COPTY
Cnapram.
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Tpuaiictb 30epiranHs, Micsib

Puc. 2. 3mina BMicTy TUTPOBAHHX KHCJIOT NijJ yac 30epiranus s10iyk copris KanbBinb
cHiroBuii (3;1iBa) i Cnapran (cnpasa) (cepeane aJs Bpoxaio 2012—2013 pp.):
0e3 monepeHbOro OXOJIOHKEHHS: © — 6e3 00pooku 1-MIII1, ® — o6pobneno 1-MIIT;
3 MOTIEPEHIM OXOJIOKEHHAM: O — 6e3 00poOku 1-MLI1, m — o06pobneno 1-MLIIT

Acxopbinosa kucroma. 3MiHa BMICTy acKOpOIHOBOI KHCIOTH 3ajiekana B
OCHOBHOMY BiJl TPUBAJIOCTI 30epiranus s0nyk (puc. 3).

[TopiBHSHO 3 HEOOPOOJEHUMH IUIOAAaMH, Miciaa30upanbHa 00podka 1-MIIIT Ha
54,2—64,7% ynoBiTbHUIA 3HIDKEHHS BMICTYy acKOpOIiHOBOI KHCIOTH B TUIOJAaX
copry Cnapran i B 2,7—3,1 pasa cnabiie B si01aykax copty KanbBiib CHIroBwit
micist qBOXMicsiaHOro 30epiranus. OqHak, momanbiie 30epiranHs 3yMOBHIIO HEPiB-
HOMIpHE 3HM)KCHHS ITOKa3HMKa 00pOOICHHUX TUIO/IB.

[TopiBHsHO 3 I0AaMK 0e3 00pOOKH, s I0IyK 000X COPTIB O€3 MOIePeIHBOT O
OXOJIO/KEHHsI xapakrepHe B 1,8—4,2 pa3a IHTEHCHBHINE 3HMKEHHS BMICTY
acCKOpOIHOBOT KHCJIOTH Ha KiHEI[b TPHOXMICSYHOT'0 30epiranHsi.
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CyTTeBy BTpaTy acKOpOIHOBOI KMCIIOTH Ha KiHEIb IT’SITH MICSIIB 30epiraHHs
BCTaHOBJICHO Jyis s101yk coptiB Posin [Nana (42,9%), Mownuian ["ana (41,3), [N'onnen
Henimrec (38,1) Ta Pen denimec (27,1%) [13].

[icnszoupanbaa 06podka 1-MLIT si61yk copriB KanbsBine cHirosuii i Ciapran
3abe3neunna ymme Ha 0,27—0,41 ta 0,29—0,37 Mr/100 r BUIIMKA 3aIHINKOBUI
piBEeHb aCKOPOIHOBOT KMCJIOTH Ha KiHEllb MECTUMICIYHOIO 30epiraHHs.
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TpuBatictb 30epiranHsi, Micsib
Puc. 3. 3mina BMicTy ackopOiHOBOI KHC/I0TH it Yac 30epiranus sa0.1yk copris Kaabpinb
cHiroBuii (3;1iBa) i Cnapran (cnpasa) (cepeane aJs Bpoxaio 2012—2013 pp.):
0e3 MmornepeHHOro OX0JIOHKEeHHS © — 6e3 00pooku 1-MILIIT, ® — o6pobieno 1-MIIT;
3 MOTIEPEHIM OXOJIOKEHHAM: O — 6e3 00poOku 1-MLI1, m — o06pobneno 1-MLTI

VY cepeaHbOMy 3a POKH JOCTIIKEHb, MiCasI30upaabHa 00podka s0ayk 1-MIIIT
3a0e3meuniia Ha KiHellb IIECTUMICIYHOro 30epiranus Ha 2,7—4,2% BHUIIUN BMICT
acKOpOIHOBOT KHCIOTH B Iofax copty KaneBinb cHirowii ta Ha 2,3—3,4% B
s0nykax copty CriapraH.

3aeXHICTh TOCTIKYBaHUX ITOKA3HUKIB BiJl TPUBATIOCTI 30epiraHHs sSOMYK KPHUBOJTi-
HikHa 371e0UThIIOro 00epHEHa i3 CUIIBHUM Y1 HAaBITh IIOBHUM B3a€MO3B SI3KOM (TaOIL.).

Tabnuya 3anesxHicTb BMICTY KOMIIOHEHTIB XiMIYHOI0 cKJIaay Bill TPUBAJIOCTI
30epiranus s0ayk

[
I 0O
g § = CJI\IA(;?[))E}F- Iokasznuk Pipnsanns perpecii
£ § Dped, I 3 KoedilieHToM nerepMinanii R
= o
— 2 3 4
Kanveine cnicosuii
= CyxXi po34rMHHI pEUOBUHHU y=-0,11x"+0,63x +12,6; R = 0,96
% 0 TutpoBaHi KHCIOTH y=0,01x"—0,14x + 0,8; R°=0,99
3 & AckopGiHoBa KHCIOTa y=-0,14x" - 0,49x +10; R°= 0,97
2 ° Cyxi po34rMHHI pEUOBUHHU y=-0,15x"+ 1,05x +12,3; R*= 0,95
g 0,068 TutpoBaHi KHCIOTH y=-0,001x"—0,04x + 0,7; R°= 0,99
°© Ackop6iHoBa KuCI0Ta y=-0,27x"+0,48x+9,2; R°=0,99
= Cyxi po34rMHHI pEUOBUHHU y=-0,12x"+0,73x +12,5; R = 0,97
Zo 0 TutpoBaHi KHCIOTH y=0,01x"—0,13x +0,8; R*=0,99
% AckopGiHoBa KuCI0Ta y=-0,08x"—0,88x +10,2; R°= 0,98
g 'g CyxXi po34rMHHI pEUOBUHHU y=—-0,17x"+ 1,18x +12,3; R”= 0,96
g 0,068 TutpoBaHi KHCIOTH y= —0,002x" — 0,03x + 0,7; R° = 0,98
o AckopOiHOBa KHCIIOTa y= —0,19x" — 0,02x + 9,5; R = 0,94
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TIpoooeorcenns maoi.

-~ 1 2 ] 3 | 7
Cnapman

= Cyxi po34HMHHI pEYOBUHU y= -0,1 1x*+0,55x +13,4; R° = 0,97

B 0 TutpoBaHi KHCIOTH y= 0,01x°— 0,08x + 0,4; R°=0,97
9 % AckopOiHOBa KHCIIOTa y= 0,08x" — 2},15x + 12,4; R*=0,94
) Cyxi po34rHHI PEYOBUHHI y=—0,15x"+x+13; R" = 0,94

2 0,068 TutpoBaHi KMCIOTH y= —0,002x" — 0,03x + 0,4; R° = 0,99

° AckopOiHOBa KHCIIOTa y= —0,16x" — 0,57x +11,6; R = 0,98
= Cyxi po34MHHI pEUOBUHHU y= —0,1x" + 0,48x +13,6; R* = 0,97
% @) 0 TutpoBaHi KHCIOTH y= 0,01x" — 0,08x + 0,4; R° = 0,98
= % Ackop6iHoBa KHCIIOTa y=0,07x"—2,23x +13,1; R* = 0,96
= 'g Cyxi pO34rHHI PEYOBUHHI y=—016x"+ 1,Ix+13; R"=0,94
o X 0,068 TutpoBaHi KHUCIOTH y= —0,001x" — 0,03x + 0,4; R° = 0,99
© AckopOiHOBa KHCIIOTa y= —0,06x" — 1,25x +12,3; R = 0,96

MeHII TiCHI 3aJI©KHOCTI CyXMX PO3UYMHHHX PEUOBHH BUSIBICHO JUIS TUIOJNIB
000X JIOCIIPKYBaHUX COPTIB 3 00podOkoto 1-MIIIT.

B3aeMozanexHicTh TUTPOBaHHX KHCIOT oOepHeHa aist oOpobiennx 1-MIII
SOJIyK Ta TpsiMa — JIJIs1 TUIO/IIB 000X ITOMOJIOTTYHUX COPTIB 6e3 00pOOKH.

BzaeMozanexHicTh acKOpOIHOBOT KHCIIOTH 0OepHEHa, 3a BUHSATKOM HEOOpOOIEHIX
wioniB copty Crapran. HalGinbln TicHI 3aJ1€KHOCTI IIbOTO MTOKa3HUKA 3a(hiKCOBAHO
st oopoOiernx 1-MIIIT s061yk 000X copTiB O€3 IOMEPEAHbOr0 OXOJNOMKCHHS,
HaMMEHII TICHI — IS HEOXOJOMKEHUX IUIoniB copry Crapran 0e3 oOpoOku Ta
MOTEPETHBO OXOIOMKEHUX copTy KanbBiib cHiropuit 3 00poodkoro 1-MIIIT.

BUCHOBKM

[Micnszoupanbaa 06podka 1-MUIT s61yk paHHBO3UMOBHX copTiB KaibBiib
cHiropuii 1 CrniapraH 3a0e3reuye Ha KiHEIb IIECTH MICAIIB XOJOIUIBHOTO 30epi-
raHHs BiAmoBigHo Ha 1,5 Ta 0,4% BUIIMH 3aJMIIKOBUN BMICT CYXMX PO3YMHHHUX
peUOBHH Ha npotuBary 4,6—6,5% 3araJibHUX X BTpaT, MOPIBHSHO 3 MOYaTKOBUM
BMiCTOM, HeoOpoOseHuMH Tuionamu; vy 1,8 ta 1,7—2,0 pa3a BUIIMH 3aHIIKOBUI
piBEHb TUTPOBAHUX KUCIIOT; jnuiie Ha 2,7—4,2 ta 2,3—3,4% BUILUI 3aTUIIKOBUIH
piBeHb acKOpOiHOBOT KHCIOTH Ha KiHEllb HMIECTHMICIYHOTO 30epiranHs Ta € edex-
THUBHOIO JUTS TIOKPAIeHHs 30epeKeHOCTi i1 BIPOJOBXK I’ SITH MICSIIB 30epiranHs y
XOJIONUITBHUKY.

3aneKHICTh 3MIHM BMICTY OCHOBHUX KOMIIOHEHTIB XiMIYHOT'O CKJIaay sOIyK
000X MOMOJIOTIYHUX COPTIB Bijl TPUBAJIOCTI 30epiraHHs MepeBaxHo oOepHeHa.

Monsixa dipmi «Arpodpemn» ([Tonbina) 3a HaganHs npenaparty SmartFresh mus
JIOCITi/IKEHb.
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