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AHHOTALIMA.

[Tpu BeIpamMBaHUH SIOJIOHU OJJHUM M3 HanOoJiee MepCIeKTHBHBIX CIIOCOO0B MOBBIIICHUS KaueCTBa IUIOJJ0BOM MPOIYKIIMH SIBIISETCS
UCIIOJIb30BaHUE OMONpenapaToB. B CBA3M ¢ 3TUM H3y4YeHHE BIUSHUS HOBBIX OPIraHOMHHEPAIbHBIX CMECe Ha TOBApHO-IIOTPeOu-
TeNbCKHE KauecTBa MIO0J0B A0JOHH ABIAETCS aKTyanbHEIM. Llenb nccnenoBanus — N3y4nTh BINSHIE HEKOPHEBOIT 00paboTkn
OpraHOMHHEPAIBHON CMEChI0 Ha XUMHYECKHH COCTaB M (PU3HOIOTHYECKHEe PACCTPOICTBA (3arap M TopbKast SMYaToCTh) SI0JI0K
Y TIOBBIIIEHUE BBIXOa TOBAPHBIX IUIOJOB MOCJIE [UIMTEIBHOTO XPAaHECHHUS.

OO0BEKTOM HCCIIEJOBAHUS SABISINCH OMONpenapaTsl, MPeACTaBIAIONNE OO0 MPUPOIHBIN paCTUTEIbHBIA KOMITIEKC «bembiii
XKemuyr». Bapuantst onbita: Ne 1 — koHTpOIE (6€3 00padotkn) u Ne 2 — HekopHeBast 00padoTka (1 % pactBop «bensrit XKemuayr
Vuusepcanbubiit AHTHOPH3» + 1 % pacTBop «benbrii XKemuyr pun Ca + Mgy). M3yunnu nelicTBHe UCIBITyEeMBIX ITPENapaToB
Ha XMMHYECKHUN COCTaB M TOBAPHO-MOTPEOUTENbCKIE KaueCcTBa MIJI010B copTa si010HM CunHan OplIOBCKUIA [TOCIIE JJIUTEIBHOTO
XpaHeHus. XpaHUIU WIoAbl B XononuiabHoM mkady HIX CV114-S npu temmepatypHoMm pexkume +2 °C ¥ OTHOCHUTENBHON
BJIAXKHOCTH Bo3yxa 85-90 %.

HexopHeBbie 00pabOTKH OpraHOMHUHEPAILHONW CMEChIO IPUPOIHOTO PACTUTEIBHOTO KoMIuiekca «benbrit dKemuyr) cymiecTBeHHO
He TOBJIHSIIN Ha COJIePKaHHe PACTBOPUMBIX CYXHX BEIIECTB, CyMMBI CaXapoB, TUTPYEMBIX KHCIOT U aCKOPOMHOBOH KHCIIOTHI
B Iutoax copra si61oun Cunarn OpIOBCKU B CheMHOM 3peIOCTH. BEISBHIN BINsSHIE HAa XUMHUYECKHI COCTaB IUIOIOB SI0JTOHI
METEOYCIIOBHH 3a MecsIIl 10 cheMa yposkasi. HexopHeBbie 00paboTku yBenuyuiau B 1,62 pa3 BbIX0J] TOBAPHBIX IIJIOZ0B OIBITHOTO
copra Cunan OpiIOBCKHUH MOCiie TPOJOKUTEIBHOIO XpaHeHNus, a Takke B 1,9 pa3 CHU3MIN MOpakeHHue 3arapom, B 2,6 pas
TOPBKOI IMYATOCTHIO U B 1,9 pa3 MOHUIMO30M TIOAOB.

IIpoBeneHHbIC HCTIBITAHNS HOBBIX OpPraHOMHHEPAIBHBIX yIOOPEHUH THHUN IPHUPOTHOTO PACTUTEIBHOTO KoMIIIekca «bemnsiit
)KeM'-lyl")) ITIOKa3bIBAIOT BBICOKYIO 3(1)(1)6](TI/IBHOCTI) UX MCIIOJIB30BaHUA B KAYECTBEC NJOITOJHUTECIbHBIX IIPUEMOB B TPaJAULIMOHHBIX
TEXHOJIOTUSIX BO3JEIBIBAHNS SOJOHN U PEKOMEHIYIOTCS ISl TOBBIMICHNS KAUeCTBA M BHIXO/A TOBAPHBIX TI0/I0B MOCIHE JITHTEIBHOTO
XpaHeHHUS.

KuiroueBble cioBa. CaJ0BOJCTBO, I0J0HS, XMMHUECKHH COCTaB, XpaHEHHUE, (PU3MOIOTHUECKHE PacCTpOiicTBa, 3arap, ropbkas
SIMYaTOCTh

®DuHaHcupoBaHue. PaboTa BEINOIHEHA B paMKaxX ['OCYAapCTBEHHOTO 3a/1aHns MUHMCTEPCTBA HAYKU U BBICLIETO 00pa30BaHUA
Poccwuiickoit @enepannn (MUHOOpHAYKH Poccnn)":qR 1 TEMaTUYECKOTr o M1aHa Beepoccuiickoro HayyHO-MCCIe0BaTENbCKOTO HHCTH-
TyTa CEJIEKLIUU ILIO0BBIX KyJIBTYD (BHI/H/ICHK)RZOIR «Co31aHne HOBBIX KOHKYPEHTOCIIOCOOHBIX, aJallTHBHBIX COPTOB CEMEUKOBBIX
KyJIBbTYp C UCIIOJIb30BaHNEM HHHOBAI[HOHHBIX METOJIOB CEJICKIIMH M pa3paboTKa SKOJOTHYECKH OE30IacHbIX IEMEHTOB TEXHOJIOIHU
BhIpamuBanus u nepepaborkn» (FGZS-2022-0008).

I[JIS[ HUTUPOBAHUS: I[eflCTBHe OpraHOMHHEPAJIBHOTI'O KOMIIJICKCA «benbrit }Kquyr» Ha Ka4€CTBO U BbBIXO/J TOBAPHLIX IJIOJOB

s1610HH ToCciIe anuTensHoro xpanenus / 3. E. OxepenbeBa [u np.] // TexHnKa U TEXHOJIOTHS MUILIEBBIX MTPOU3BOACTB. 2024.
T. 54. Ne 2. C. 358-368. https://doi.org/10.21603/2074-9414-2024-2-2513
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Abstract.

Biological fertilizers improve fruit quality; for instance, organomineral, or activated mixes are known to increase consumer
qualities of apples. This article describes the effect of a new activated complex (non-root treatment) on the yield, chemical
composition, and physiological disorders, e.g., scald and brown spot, of commercial apples after long-term storage.

The research featured the natural activated complex of the Beliy Zhemchug (White Pearl) brand. The apple trees were divided
into two groups: 1 — untreated control trees; 2 — trees that underwent a non-root treatment with the activated complex (1%
solution of its Antifreeze variant + 1% solution of the Drip Ca + Mg variant). The trees belonged to the Sinap Orlovskiy cultivar,
which is highly susceptible to brown spot and scald, both in the orchard and during long-term storage. The apples were studied
for chemical composition and consumer qualities after long-term storage in a CV114-S refrigerator at +2°C and a relative
humidity of 85-90%.

The non-root treatment of apple trees with the Beliy Zhemchug activated complex had no significant effect on the content of
soluble solids, total sugars, titrated acids, and ascorbic acid in ripe apples. Weather conditions affected the chemical compo-
sition 30 days before harvesting. The non-root treatment increased the yield of commercial apples by 1.62 times after long-time
storage. The scald, brown spot, and moniliosis damage decreased by 1.9, 2.6, and 1.9 times, respectively.

The activated fertilizers of the Beliy Zhemchug brand proved highly efficient as additional techniques in common apple cultivation
and could be recommended to improve the quality and yield of commercial fruits after long-term storage.

Keywords. Horticulture, apple trees, chemical composition, storage, physiological disorders, scald, bitter pitting

Finding. The research was part of state assignment from the Ministry of Science and Higher Education of the Russian Federation
(Minobrnauki)R:o:R to the Russian Research Institute for Fruit Crop Breeding (VNHSPK)F@:R, research topic: New competitive
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Beenenne ¢dpykrom [2, 3]. Tlo nanubiM Poccrara, cerous 00beM 1mpo-

@OpyKTHI, B 4aCTHOCTH SI0JIOKH, 3aHUMAIOT BKHOE MECTO n3BoJICTBA 510J10K B Poccnu coctamsier Oonee | MiTH T B TOZI.
B PAIMOHE YEJIOBEKA, SBIISASICH HCTOYHUKOM THETHYECKOTO Beixon ToBapHO#t npoxykiun coctasisier nopsiaka 50 %
HUTaHUA, KOTOPOe 00J1a1aeT JIeyeOHO- PO HIAKTHIECKUM B 0011IeM IIPOM3BOACTBE 510110K. [To3TOMY BaskHO MMOTydaTh
nericTBrueM. SI6JI0KM coepkKaT B CBOEM cOCTaBe OOJIBIIOe HE TOJIBKO BBICOKHH Ypoikail, HO U IPOU3BOANTDH BBICOKO-
KoamaecTBO BOAbI (70—-85 %), OTHOCHUTENBHO BBICOKOE Ka4eCTBCHHBIE TUTOIBI SIOJOHH JUTUTEIIFHOTO XPaHCHHIS.
CcoJiepIKaHKe YIIIeBOJIOB, HU3KOE — OEIIKOB 1 5KHPOB. B s16110- Pemnth npo0ieMy KpyrioroauyHoro odecrneyeHus
Kax OOHapy»KEHO CBBIIIE JIECATH BUTAMHHOB, HEOOXOAM-  HACEJICHHS CBEKMMH M KaUeCTBEHHBIMHU TUIOAMHU SIOJIOHU
MBIX YEJIOBEKY, UMEIOTCSI MUHEPAJIbl 1 aHTHOKCHIAHTHI [ 1]. BO3MOYKHO TP YCJIIOBHH OPTaHU3AIMU UX JUTUTEILHOTO

E>xerozHo Bo BceM Mupe OTPEOIISIeTCst 0KOJI0 64,6 MITH T XpaHeHus BO ppyKTOXpaHWINIIAX. B ycmoBusaX HU3KO#H TT0-
A0JI0K, UTO JieNnaeT sI0JI0KH HanboJiee 4acTo yIOTPeOIIeMbIM JIOKUTEIBbHON TeMIIEpaTypbl METa00IU3M ILIO0B S0I0HH
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3aMeJUIeTCS, @ CPOKH XPaHEHHsI YBEITMUMBAIOTCA (10 2—
4 Mecs1eB), HO MOXKET YCHIIMBAThCS pa3BUTHE (Ppr3noIo-
TMYECKUX PACCTPOMCTB, TAKUX KaK [IOBEPXHOCTHBIN 3arap,
ropbKast SMYaTOCTh, BHYTpeHHEE MoOypenue u ap. [4]. Dko-
HOMMYECKHUH yIep0 Mpor3BOUTENSAM IIPOLYKIHH SI0JIOHH
HaHOCST 3arap ¥ ropbKasi s(M4aToCTh. Y IIIO0B SI0JIOHH, TI0-
Pa)KeHHBIX 3arapoM, KOKHILA OypeeT, MIKOTh He TIOBPEX-
naercsi. TkaHb I10/10B, 3apaXKEHHAS TOPEKOMN SIMYATOCTBIO,
OTMHpAET, KOPUYHEBEET U PUOOPETACT CTPYKTYPY I'YOKH,
CTaHOBSICh TOPBHKOH Ha BKyC. Takke MIoab! S0JI0HN HH(U-
LUPYIOTCS. MUKPOOHOIOTHUECKNMH 3a00sieBaHusIMU. Hau-
OoJiee aKTHBHO Ha IUIOAX SOJOHM MPOSIBIISICTCSI TIII0I0BAsT
THWIb (MOHHIINO3), KOTOPOH OHH 3apa’karoTcs eIe B cany,
a Topya MPOUCXOANT yKe TIPH XPAHCHHH.

OnHuM 13 Hanbosee NePCIeKTHBHBIX METO/I0B TTOBBIIIIE-
HUsI KAYEeCTBA U CHIDKCHUSI (PU3HUOTIOTHUYCCKUX PACCTPONUCTB
TUTOJJOBOH MTPOJYKIINH SIBIISIETCSI MCIIOIBb30BAHMUE TIPH BO3-
JICTIBIBAHUH SIOJIOHU SKOJIOTHYECKH YUCTBIX COCIMHEHNUH,
TaKMX Kak MPUPOJIHbIE OuocTuMyIisitopsl [5—7]. JlanHbie
OUOCTUMYIIATOPBI B MAJIBIX J1033aX CTUMYJIUPYIOT B pacTe-
HMSIX (PU3HOJIOr0-OMOXMMUYECKHE MIPOIIECCHI, YTO NPUBOJUT
K YJIYUIICHUIO KauyecTBa IUI0JI0B U MOBBIIICHHIO MTPOJYK-
TuBHOCTH [8—11]. B cBsI31 ¢ 3TUM pa3pabOTaHbI YIEMEHTHI
TEXHOJIOTHH Ha OCHOBE NPUMEHEHHsI PaCTUTEIBHBIX OHO-
CTUMYJISITOPOB, KOTOPBIE 00ECIIEUMBAIOT BBICOKYIO TIPOJIYK-
THUBHOCTb M KauecTBO 110108 [ 12, 13]. TpexkpaTHas HEKOp-
HeBas TOJKOPMKa OpPraHOMHUHEPAIBLHBIM yI00peHHEM
«3Bpuropdopre+7» (pacxox 1,5 n/ra) cnocodcTBOBaNA 1T0-
BBIIICHUIO aCKOp6HHOBOﬁ KHCJIOTHI B Arogax 3¢MJIATHUKN
coproB Anactacusa — 61,8 mr/100 r (yBenuenne Ha 3,5 %
10 CpaBHEHUIO ¢ KoHTposeM) u Opien — 60,2 mr/100 r
(yBenmmuenue Ha 6,1 %) [14]. B coctaB maHHOrO npemnapara,
KpOMe TYMUHOBBIX KHCIOT, BXoaaT N — 8,4 %, P — 3,6 %,
K-10,4%,B-0,7%,S—0,04 %, Fe — 0,06 %, Cu—0,01 %,
Zn—-0,01 %, Mg—0,01 %, Co—0,0005 % n Mo — 0,0012 %;
Mn, Zn, Li, Cr u Ni — B xematHoii ¢popme. KommekcHoe
opraHoMHHepasibHOE y1o0penue «Hamisy» Ha ocHOBe OHO-
rymara u3 KOHCKOIO HaB0O3a U PACTHTENILHOTO ChIPhS (IyMH-
HOBBIE 1 (DyIIbBOKHCIIOTHI, aMHHOKHCIIOTBI, B TOM YHCIIE TIPO-
JIMH) yBEJINYMBACT COJIep)KaHNEe MOHOCAXapHUJIOB B CO3pe-
BarOIIMX IUT0/1aX 10700 B 1,8 pasa, caxaposbi Ha 10 % [15].
B npoBoAnMBIX HaMHU paHee OIIBITAaX 110 HEKOPHEBBIM 00pa-
6oTKaM s0I0HN OPraHOMUHEPATTBHOI CMECHIO IPHPOTHOTO
pacrturenbHOro Komiuiekca «benblii XKemuyr» nokasaHo 1mo-
BBIIICHUE YPOrKast I10110B (B 1,8 pa3) u ux kauecTBa Ha (hoHE
PETyIIAIIH OETKOBO-YTIIEBOAHOTO 0OMEHA, BOJJHOTO PEeKAMa
U JOHOPHO-aKLENTOPHBIX OTHOMIEHUH JUCT — m1oA [16].
AHanu3 IuTepaTypHbIX JIaHHBIX 110 IPUMEHEHHIO OHOIIpe-
TIapaToB B CaJJOBOACTBE MOATBEPKAACT UX 2(h(HEKTHBHOCTB:
OHH YCKOPSIIOT POCT U CO3PEBaHME IUIOJO0B, YIIy4dlIaioT
HX Ka4Y€CTBO, YTO IPUBOJUT K MMOBBINICHUIO ypO)KaﬁHOCTH
caioBBIX KynbTyp [17-19]. B cBs31 ¢ 3THM nccnenoBaHus,
HampaBJICHHBIC HAa BBIIEJICHUE HOBBIX OMOIIpENapaTos,
KOTOPBIC IMOJIOKUTECJIILHO BJIMAIOT Ha KAUYE€CTBO IMPOAYKIINU
Ca/IOBBIX KYJIBTYD, SIBIAIOTCS aKTyaJdbHBIMHU. Bo3Hukaer
BOIIPOC O JICTAILHOM M3YYCHUH BIUSHUS OMOJIOIMYECKH
AKTHBHBIX BELIECTB HAa COPTA IUIOJIOBBIX KYJIBTYp B CajLy.

360

Lenbio paboThI SABISIOCH U3YUYEHHE BIMSHUS HEKOP-
HEBOH 00padOTKH OPraHOMUHEPATHHON CMEChIO Ha XUMHU-
YECKHI COCTaB U (PU3HOJIOTHIECKUE PACCTPOiicTBa (3arap
Y TOPbKast IMYATOCTB) TI0A0B SIOJIOHH U TIOBBIIIICHHUE BbI-
X0/1a TOBAPHBIX IJI0/IOB MOCIIE JUIUTEIBHOTO XPAHSHUSI.

OO0beKThI H METO/IbI HCCJIeI0BAHUS

Ha mpomsBoycTBeHHOM yuacTke (21 xBapTan) i Ha 6a3e
11a00paTopuu (GU3MOJIOTUH YCTOHYMBOCTH IIJIOI0BBIX pac-
tenuit ®I'BHY BHUHCIIK B 2021-2023 TT. IpoBeu uc-
MIBITAHUS] HOBBIX OPraHOMHHEPAIBHBIX yJ0OpEHNUI.

OOBEKTOM HCCIIEI0BaHMS SBISINCH TIPETIaparhl, pe-
CTaBJIAIONINAE COOOM MPUPOIHBIN PACTUTEIILHBIN KOMILICKC
(TTPK) «bemnsrit JKeMayT, KOTOpBIE pEKOMEHTYIOTCS TIPOH3-
BOJIMTEJICM JUIS ITOBBIIICHHUS KQ4eCTBA IUIOJOBOH MTPOJIYK-
I[MY Ha OCHOBE ONITHMHM3AIIMU OPraHOMHHEPAIBHOTO IIHTa-
Hus pacteHuil. [IpenapaTsl He UMEIOT KJlacca OIIACHOCTH.

®duromonynstop [IPK «bensiit XKemuyr YHusepcais-
ueiid (BXKY) Anutudpus» npencrasiser codoi cycrneH-
3MI0 TPYMITBl MUHEPAJIOB TIPHPOAHOTO TPOHCXOKACHHS C
COZIepKaHNeM KOHIICHTpaTa 3KCTPaKTOB XBOM €JTH, COCHBI
M CHOMPCKOM MUXTHI. B cocTaB BXOISIT MUHEPAIBbHBIE Jie-
MenThI Si0, - 5,6 %, N (00mwmit) — 2-6 %, CaO — 5000 ppm,
MgO —7000 ppm, K,O 0,2 %; 6nosnementsr B — 130 ppm,
Zn—150 ppm, Mo —200 ppm, AL,O, - 1600 ppm u apyrue
MHUKPODJIEMEHTHI; BATAMUHBI A (KapoThH, toTenH), D (hu-
toctepunnl), E, K, B,, B,, B,, PP u H; s¢upnrie macna,
xs1opodusu, (hr1aBOHOMIBI, caxapa, OeIKH U aMIHOKUCIIOTEL.

®dutokoppektop [1PK «bensrit XKXemuyr (BXK) dpun
Ca+ Mgy npencraBisieT cO00H SKCTPAKT BETETATUBHON Mac-
CBI OKEaHN4ECKOH OMO(IOpBI Ha OpraHOMUHEPATBHOM
ocHoBe. B coctaB Bxozasar 6uosnementsl Ca — 3490,0 ppm,
Mg —2829,0 ppm, P—42.9 ppm, K—38,8 ppm, S—0,3 ppm,
Fe—68,7 ppm, Mn — 3,65 ppm, B—3,37 ppm, Cu— 0,85 ppm,
Zn - 0,05 ppm, Si—0,1 ppm, Se — 0,003 ppm, J — 2,1 ppm,
Mo — 0,01 ppm; Munepanbhbie snemenTs SiO, — 5,6 %,
Ca0 - 0,4 %, MgO — 0,4 %, KO - 0,2 %, Fe,O, - 0,4 %,
ALO, 0,16 %; Burtamunbl A (kapoTun, moteut), D (puro-
crepunnl), E, K, B, B,, B, PP u H; xnopodwur, cynspokunc-
JIOTBI, TYMHUHOBBIE KHCIIOTBI, caxapa, OeKi 1 aMHHOKHUCIIOTHI.

Opranomunepanbhbie cmecu [1PK «benbriii XKemuyry
WCIIBITHIBANN Ha copte ss01oun Cunan OpiioBckuid. Jlan-
HBIH COPT XapaKTEpU3yeTCs] BHICOKOW BOCTIPHUMYHBO-
CTBIO K TOPHKOH SIMYATOCTH KakK B CaJly, TaK U B IIEPHOJ
JUITMTEJIEHOTO XpaHeHHMS, a Takxke K 3arapy [4, 20]. Cunan
OpIOBCKHIA — TPUIDIOWAHBIA COPT IMO3AHE3UMHETO CO3pe-
BaHWUsI, TTOJTy4YEH OT CKpelnBaHus copToB CeBEpHBIN CHHAI
u ITamsate Muuypuna; paiioHupoBas B LleHTpanbHOM
u LenTpanbHo-YepHO3EMHOM PETHOHAX.

OmnbIT 3a5105%€H B BYyX BapuaHTax: Ne 1 — KOHTpoJb
(6e3 00pabdoTku) u Ne 2 — HEKOpHEBasi 00pabOTKa OpraHo-
muHepanbHO# cMmeckio [TPK 1,0 % «BXY Antndpuz» +
1,0 % «BX dpun Ca + Mgy». OnbITHBIH cOPT SI0JIOHU TIPH-
BUT Ha cpeHepocioM nmoasoe 54—118 Ha ygacTke ¢ arpo-
CepbIMH JIECHBIMH [TOYBAMH C COAEpKaHneM rymyca 3—4 %
1 MOLIHOCTBIO TyMycoBoro ropusonrta 30-35 cm. ['ox
nocaaku — 2013 r. Cxema pa3MenieHus 1epeBbEB B cay
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6%3 M. B ME&XIypAABIX HCIIONB3YETCS €CTECTBEHHOE 3aITy-
’KEHHE, B TIPUCTBOJILHBIX TT0JI0cax — repounups. Menoms3o-
BaJIM OOIIETIPHHSTYIO JUISl KYJIBTYPBI arpOTEXHUKY. B Kax-
JIOM OTIBITE 3 TIOBTOPHOCTH, B KaYKI01 MTOBTOPHOCTH 5 yUeT-
HBIX JIEPEBBEB.

PernaMeHT npuMeHEeHHsI TPErapaToB Ha ONBITHOM
YYacTKE BBINOJIHSIA COTJIACHO PEKOMEHIAIMSIM IPOU3-
BOJUTENS. B meTHMi eprno mpoBe 4eThIpEXKPaTHYTO
HEKOPHEBYIO0 00pabOTKy pacTeHuii copra sononn CuHar
Opnosckuii mpenaparamu [IPK 1,0 % pactBop «bXY An-
tudpusz» + 1,0 % «bXK [dpun Ca + Mg» i coxpaHeHUs
TUTOJIOB OT OCBITIAHMS M TIOBBILIICHUS NX KAUeCTBa: Yepes3
14 nHeli mocie BETCHUS; B PeHO(A3e IO — JICIIUHAY;
B (heHO(Da3e «TIIOMT — TPETIKHMiT Opex»; 3a 25 THEH 10 YOOpKH
ypoxast. O0beM pacxo/ia KaKI0ro rnpenapara — 7 Mj Ha
o1HO aepeo. s npurorosnenus 1,0 % pactBopa 6panu
100 M7 xaxkgoro mpenapara Ha 10 71 BOJBL

XVAMUYECKHI COCTaB B Ch€MHOM U MMOTPEOUTEBCKON
CTaJUSIX 3PEJIOCTH, a TAKXKE JIKKOCTh IUIOA0B sIOJIOHH
n3ydanu B coorBercTBuH ¢ [21, 22]. Comepxanue pac-
TBOPHUMBIX CYXHX BELIECTB BBISIBHJIN C TIOMOIIBIO TTOP-
taTuBHOTO pedpaktomerpa PAL-3 (Atago, Slnonus) nmo
T'OCT ISO 2173-2013. Onpenenenue conepkaHus CyMMBI
caxapoB (T7I0K03a, (PpyKTO3a U caxapo3a) BBHITOIHHUIN
metoaoM beprpana no 'OCT 8756-13.87. Onpenenenue
00111e# KUCIOTHOCTH (TUTPYEMOW KUCIIOTHOCTH) ITPOBEITH
TUTPOBaHMEM JEIMHOPMAIBHBIM pacTBopoM NaOH mo
I'OCT ISO 750-2013. Conepxanue ackopOMHOBOI! KHC-
70Ts! (BUTaMuH C) YCTaHOBHIIM YCKOPEHHBIM METO/IOM T10
EpmakoBy 1 p. THTPOBAaHNEM IIABETIEBOKUCIIBIX BBITSDKEK
Kkpackoil Tunbmanca (2,6-auxinopdenonunnodeHoaom)
o ['OCT 24556-89 u iionoMeTpUueCKUM METOOM.

Ha onbITHOE XpaHeHHe TIOBI sIOJOHN 3aKIIaAbIBAIH
B JICHb CheMa. XPaHWIH IUIO/bl TPAJUIUOHHBIM CIOCO-
60M (00bI4HAs aTMOC(epa) B X0I0ariIbHOM tikady [TIX
CV114-S (POLAIR, Poccust) mpu TeMnepaTypHOM peXAMe
+2 °C ¥ OTHOCHUTENIBHON BIaXXHOCTU BO3ayXa 85-90 %.
I[J'lﬂ XpaHCHUA IJ1I0J10B SI0JI0HH UCITOJIb30BaJIN SIHIUKH I10-
numepubie MHOTOOOOpoTHBIE THTA | (TOCT P 51289-99).
[To xax1oMy BapHaHTy 3aJIOKWJIM Ha JUIMTEIHLHOE Xpa-
HeHUe 3 cTaHJapTHHIX suka. OAWH UK — TOBTOP-
HOCTbh, B KXKJIOW MOBTOPHOCTH 40 IIIO0B OMBITHOT'O
copra. Temneparypy B XOJOAWIBHON KaMepe U3MEPSUIH
MUHHMaJIbHBIM U METEOPOJIOTHYECKUM TEPMOMETPaMHU
(TM-2 u TM-4, Poccust) u repmorpadom (M-16, Poccus);
OTHOCHTEJIFHYIO BJIQ)KHOCTH BO3[yXa — IICHXPOMETPOM
Accmana (MB-4-2M, Poccust) i BOJTOCSHBIM THrporpadom
(M-19, Poccus).

DU3HONIOTHIECKHE PACCTPOHCTBA M MUKPOOHOIOTHYe-
ckue 3a00J1eBaHMs IUI0JI0B B KOHILIE XPAHEHNUS yCTaHABIIHU-
BAJIM METOJIOM BH3YyaJbHOI'O HAOIOJCHUS TIO ONpPEeIIH-
TensM Oone3Hel pacTeHnit u anboomy «boe3Hu mioa0B,
oBoIei 1 KapToders mpu xpaHeHum» [23]. Yuers! nedex-
THBIX IJIOJA0B MPOBOAWIIN IO KOJHUYCCTBY C MEPECUCTOM
Ha IPOLIEHTHL. B cirydae mopaxeHust 0JHOTO II10/1a HECKOJTb-
KHMH PacCTPONCTBAMH HJIM 3a00JIEBAaHUSIMH YUET BEJIH
0 MpeodIIaIaAtoIIeMy.
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s onenku ysnaxkueHus paccuntanu I'TK — nokasa-
TeJb TEPPUTOPHAITBHOI 3aCyXH, TPEIOKEHHBIN KITMMAaTO-
sorom I'. T. CensaunoBbM. I ' TK BbIMMCHISETCS Kak OTHOIIE-
HHE CYMMBI 0C/IKOB K CyMME CPEIHECYTOUHBIX TEMIIEPATypP
10 °C u Beime ¢ kod¢p¢unuentom 0,1. Benmunna I'TK
B npenenax 1,0—1,4 oOycnaBnuBaeT ONTUMaIBHOE yBIIAXK-
Henwue, 6osee 1,4 — n36pITOuHOE, MeHee 1,0 — 3acyxy.

[Tomy4eHHbIe pe3yabTaThl OIIEHUBAIN METOJIOM IIHC-
nepcronHoro ananmsa (ANOVA) B nporpamme MS Ex-
cel 2003 ¢ npusneyenuem kputepus Ourepa (F).

Pe3yabTaThl 1 HX 00CyKIeHHE

DopMHUpOBaHHE KaYeCTBCHHBIX MTOKa3aTesIel MiIo0B
SIOJIOHM 3aBUCHUT OT AOMOTHIECKUX W OMOTHYECKHX (aKTO-
POB B 1iepro BblpamyBanust. [loroHele ycioBust BIUSIOT
Ha KaueCTBEHHbIC XapaKTEPUCTUKH TUIOJI0B, (OPMHUPYIO-
IIUXCS B BETETAIIMOHHBIN IIEPHO/, CKa3bIBAsCh HA UX Pa3-
Mepax, Macce, XMMHYECKOM COCTaBe U MEePCHEKTUBHON
nesxxkocTd. CTpeccoBbIE MOTOIHBIC YCIOBUSA (ITTUTETIBHOE
WU KPAaTKOCPOYHOE BO3ZCHCTBHE MOBHIIICHHBIX JTHOO
MIOHIKCHHBIX TEMITEPATyp, HEZOCTATOYHOCTD MITH H30BITOK
0CaJIKOB) BIIUSIOT HA CTEMEHb 3pENIOCTH IJI0I0B U MX MOopa-
JKeHHEe (PYHKIMOHAIBHBIMU PACCTPONCTBAMH B IIPOIECCE
JUTATEIIEHOTO XpaHeHUs. B mocnenHnee BpeMst OCHOBHBIC
TIOTEPHU NPH XPaHEHUH 010K 00yCIOBICHBI (PH3HOTOTHYE-
CKHMHU 3200JIeBaHNSIMH B BHIE 3arapa i TOPbKON SIMYaTOCTH,
B MCHBIIICH CTETICHU — B BUIC MUKPOONOIOTHUECKUX THH-
neii [4]. Pa3BuTHio 3arapa npu XpaHEHHHU CIIOCOOCTBYIOT
CTPECCOBBIE MOTO/IHBIC YCIIOBHSA MIEPHO/Ia BereTanuy (cyxas,
JKapKast TIOT0/1a) ¥ ChEM IUTOJIOB B HEIO3PEIOM COCTOSHIH,
YTO CBSI3aHO C KaUECTBEHHBIMHU MOKA3aTEJIIMU IUIOJOB,
3aKJIafbIBaeMbIX Ha XpaHeHue [24]. ['opbkas SsM4aTOCTh
MOXXET HOSIBIIATHCS B Cafly, HO pa3BUBACTCS MPH XPaHCHUM;
OHa 00yCIIOBIIEHA HecOaIaHCHPOBAHHBIM MHUHEPAIbHBIM
COCTaBOM, B OOJIbIIIEH CTENIEHN — HEJIOCTaTOYHBIM COJIep-
JKaHMEM KaJbIUs B IIOJAX.

[Toroxnsie ycioBus 3a MecsIl 10 yOOPKH BIHSIOT Ha
pasButHe (pU3N0TOTHUSCKHUX 3a00IeBaHUI SOIOK [TPH JJTH-
TenbHOM XpaHeHue. Eciu B 9ToT meproz OyaeT BrICOKast
TeMIIepaTypa BO3IyXa, TO IUIOAKI SI0IOHH Oy IyT CHIIbHEE
MOJIBEPIKEHBI 3arapy. Takxke Ha MopakeHHe SI0JI0K MpH
JUTUTETEHOM XpaHeHHE TOOypeHneM MIKOTH BIUSET BhITa-
JICHUE OCAKOB 332 MECSII 0 CheMa.

AHanu3 MeTeoyclI0BHI HCCIIELyEeMOro Iepro/ia Nokasal,
YTO CyMMa cpefHecyTo4HbIX Temmeparyp 10 °C u BbIme
3a 30 gHEW 10 cheMa IuI0a0B s10a0HM Oblna Ha 14,6 °C
Bhimre B 2022 r., uem B 2021 r. B 2022 r. HaOmo1a1u HU3-
KH€ YCIIOBUS YBIQXKHEHUS pacTeHuid: 3a 30 qHEH BbIaIo
Ha 14,4 MM menbie ocankoB, u [ TK 6511 Hike (B 1,8 pa3).
Takum 00pa3om, 3a nccieayeMblii IeproJT pacipe/ielieHue
TeMIepaTyphl U 0CaJKOB ObLT0 HepaBHOMEpHOE. B 2022 1.
3a 30 gHeil no crema mioaoB copra Curam OproBcKuit
HaOmonanm Gosee Cyxyro M jKapKylo IOTOJy MO CpaBHe-
Huto ¢ 2021 r. OHaKO CIIOKUBILHECS TIOTOTHBIE YCIOBHS
3HAYUTENFHO HE TTOBIMSIIN Ha CPOK CheMa TII0JI0B COopTa
stomorn CruHarn OpIIOBCKHH, T. K. CheMHas 3pENIOCTh IUIOJI0B
HACTYTMHJIA MPAKTHUYCCKH B OJTHH U TE )Ke CPOKH (Tadi. 1).
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B 2021 r. cpem mmooB copta Craan OproBCKHid TPOBEITH
13 cenTsiops, a B 2022 r. 8 ceHTs0ps.

[Tirop! 1070HM NMEIOT Pa3IMYHbIC TAPAMETPHIECKUE
3HAYEHHS OMOXUMUYECKIX KOMIIOHEHTOB B 3aBUCHMOCTH
OT copTa u roja coopa ypoxas [24].

W3yunnu coneprkaHre OCHOBHBIX W HanboJiee 3Ha4H-
MBIX KOMIIOHEHTOB XUMHWYECKOTO COCTaBa IUIOJIOB SIOJIOHH,
KOTOPBIE XapaKTEPHU3YIOT UX MHUIIEBYIO [ICHHOCTh B ChEM-
HOW ¥ IOTPEOUTEIHCKON CTAMAX 3PEIIOCTH B TPOIIECCe
xpaHenus. [To qaHHBIM OMOXMMMYECKOTO aHaIN3a, Mpo-
BEJICHHOTO JI0 3aKJIaIK1 SA0JIOK Ha JITUTEIbHOE XPaHEHHE,
BBISIBIJIH BIIMSIHHE METEOYCIIOBUI HA COZIEpKaHHUE PacTBO-
PHMBIX CyXHX BEIIECTB B II0/1aX copra Cunar OpiioBCKuil.
B 2021 r. B mmogax copta sionionn Curan OpiioBCKuit
KOJIMYECTBO PACTBOPUMBIX CyXHX BEIECTB HAKOMHUIIOCH
6oubiie Ha 6,2 %, uem B Oosee cyxoil n xapkuii 2022 1.
(tabm. 1). 1o BapmanTam OmbITa COAEpIKaHUE PACTBO-
PHMBIX CYXUX BEIIECTB B IUIOJAx B MPOLIECCE XPAHEHHS
noBbIMIAN0Ch. B 2022 r. BBIABUIM pa3Iuyus 10 COAEpAKa-
HUIO PACTBOPUMBIX CYXHX BEIIECTB B INIOJAX MOCIE Xpa-
HEHUS 110 CPaBHEHHIO C TUIOAMHU /10 3aKJIaJKHU Ha JUIH-
TEJILHOE XpaHeHHE B 000X BapHaHTax ombiTa. bosbIyro
4acTh CyXHX BEIIECTB B IUIO/IaX PACTEHUIH COCTaBIIAIOT
YIJIEBOJIBI, TJIABHBIM 00pa3oM caxapa. B cBs3u ¢ aTum
MIPUYMHON yBEIMUYCHUS! KOHIIEHTPAIMH PACTBOPUMBIX
CYXHX BEIIECTB B CO3PEBAIOIINX IUIOAX SIOJTOHH K KOHITY
XpaHEHHs SIBJISIETCS ITOBBILICHHE B HUX COJICPIKaHUS caxa-
poB. HekopHeBble 00pabOTKH OpraHOMHUHEPAIBHON CMe-
cbto [1PK «benbiii KeMuyr» cy1iecTBEHHO HE OBIIUSIN

Ha COJIep)KaHNEe PACTBOPUMBIX CYXHX BEILECTB B IIOAAX
OIBITHOTO copTa si010HM (Tad:. 2). [Tnoasl B KaX1oM Ba-
pHUaHTE OMNbITAa HA KOHELl XPAaHEHUs] UMENIU CPEJHUN ypo-
BECHB COJICpPKaHMs PACTBOPUMBIX CyXHX BemecTs. Crienyer
OTMETHUTH BBICOKOE COACP’KaHHE PACTBOPHUMBIX CYXHUX
BEIIECTB Ha KOHEIl XpaHEeHHUs B S0JI0Kax Mocie HEKop-
HEBBIX 00padoTok B 2021 r. 1151 m1010B COPTOB SIOIOHH,
BBIPAILIEHHBIX B YCIOBUSAX CpeaHel nojockl Poccuu, BbIco-
KHM YPOBHEM PACTBOPUMBIX CYyXUX BEILECTB CUUTACTCS
6oee 13 % [25]. S. Soppelsa ¢ coaBTopamu He BBISBHIN
TOJIOKUTEITBHOTO JICUCTBHSA SKCTPAKTA MAKPOBOIOPOCIIEH,
BUTaMHUHOB I'pynibl B 1 runponusara Oenka Ha cozepxa-
HHUE PACTBOPUMBIX CYXHX BEIIECTB B TIO/IaX sIOT0HH [26].

Caxapa (ppykTo3a, TITIOKO3a U caxaposa), CoaepxKa-
IMecs B IUI0AaX S0J0HH, 00J1aJal0T CIIOCOOHOCTHIO JIETKO
YCBanBAaTHCS OPraHU3MOM YEJIOBEKa, YeM 00yCIIaBIBaCTCS
UX [IEHHOCTb.

B 2021 r. mmoast umenu cpenauit (menee 12 %) —9,5 %
B KoHTpoIe 1 10,6 % B BapuaHTe ¢ 00pabOTKOI OpraHoMHHE-
pabHON CMECHIO — YPOBEHB COJIEPKaHMUs CYMMBI CaxapoB
(caxaposa + MOHOCaxapa) /10 3aKJIaJIKi Ha JITUTEIbHOE Xpa-
HeHue [25]. B 2022 r. conepxaHue CyMMBI caxapoB B IUIOAAX
Taroke OBLTO Ha CPEHEM YPOBHE B 000HX BapHaHTAaX OITBITA.
B mnogax copra Cunan OpioBCKUil OTMETHIIN TIOBBILIIEHNE
COZIep’KaHUsI CyMMBI CaXapoB Ha KOHELl XPaHEHHsI B KayKI0M
BapuaHTe omeiTa. B 2021 r. B Iutogax KOHTPOIIS caxapa Imo-
BBICHJIHMCH Ha 24,5 %, B BapuaHTe ¢ 00padoTkoii Ha 14,3 %.
B 2022 r. noBslmieHne B MI0AAX COAECPKAHUSI CyMMBI Ca-
xapoB Ha 21,6 % BBISIBUIIN BO BTOPOM BapHante, Ha 14,5 %

Tabauna 1. MeTeoposornueckue JaHHbIe 38 MECSI 10 CheMa II0A0B copTa stoaonu Cunan OproBCKuit
(nmanubie Meteonocta BHUHWCIIK 3a 2021-2022 rr.)

Table 1. Meteorological data for 30 days before harvesting Sinap Orlovskiy apples, 2021-2022

JlaTa crema miuoa0B CyMMa cpeTHeCyTOUHBIX CyMMa 0caikoB, MM I'unporepmuueckuii
B caxy Temneparyp > 10 °C K03 (PUIIHEHT yBIaXKHEHHS
(I'TK)
3a 30 gHelt 1o cheMa
13.09.2021 . 458,5 33,7 0,74
08.09.2022 . 473,1 19,3 0,41

Tabnuna 2. CoaeprxaHue pacCTBOPUMBIX CyXHUX BEIIECTB B IJIOJaX copTa si0aoHn CuHAM OpIoBCKuil, %

Table 2. Soluble solids in Sinap Orlovskiy apples, %

Ton (A) Bapuanrt omeita (B) [epron xumuueckoro anammsa (C) Cpennee
JI0 XpaHEHUs T10CJIC XPaHCHUS A AB
2021 Kontpomns (6e3 06paboTkn) 12,0 12,9 - 12,4
Hexopnesas o6pabotka ITPK 1,0 % «BXY 11,8 13,4 - 12,6
Autudpm» + 1,0 % «BXK dpun Ca + Mg»
Cpennee AC 11,9 13,2 12,5 -
2022 KonTpos (6e3 06paboTkm) 11,0 12,3 - 11,7
Hexopuesas oopadorka [TPK 1,0 % «BXY 11,2 12,4 - 11,8
Antudpm» + 1,0 % «bXK Jpun Ca + Mg»
Cpennee AC 11,1 12,4 11,7 -
HCP A= 0,7 HCP C;=0,7 ABF, <F, ACF, <F ABCF <F,
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B KOHTpOJIE. Y CTAHOBIITH BIIMSTHHE METEOYCIIOBHIT HA HAKOII-
JICHHUE caXxapoB B IUI0OAAX. B OImbITe BBIABHUIN pa3Indns 10
CyMMe caxapoB B Iutojiax copra s161ouu CuHan OpiioB-
CKHI 10 U Iocne XpaHeHus Ha ypoBHe 3Hauumoctu 0,95 %
(tab. 3). [1o HEKOTOPHIM JJAHHBIM YPOBEHB CaxapoB B IPO-
[[ECCe XPAHCHHUSI TUIOA0B SIOJIOHU MOXKET OBITh CTaOWIIb-
HBIM, 2 MOJKET ITOBBIIIATHCS FJIH TOHIKATHCS. DTO 3aBUCUT
CKOpEi OT COPTOBBIX OCOOCHHOCTEH, YEM OT YCIIOBHI Xpa-
HeHus [24]. B HameM SKcrieprMeHTe B TUTO/IaX SOIOHH
co/iepKaHNEe CYMMBI CaXapoB YBEIIMYUBACTCA K KOHITY
XpaHEHUs 110 Mepe UX co3peBaHus. B aToT nepro u3meHs-
€TCsl UX XUMHUYECKUI COCTaB U CBOMCTBA. B co3peBaromux
Iiogax MNpoucCxXoAuT MOBLINICHUEC CYMMBbI CaXapoB 3a CUET
OuocuHTe3a kpaxmaia. Hekoropoe yBennyeHne KOHIEHTpa-
AU CaXxapOB MOKET MPOUCXOAUTH B PE3YIIETATE UCTIAPCHUS
TUTOaMH BIJIATH, KOTOPOE B 3TOT IepHOJ ObIBaeT Ooiee
WHTCHCHBHBIM, YeM PACcX0J MOHOCAXapHIOB, KUCIIOT U JIPY-
T'HX BEIIECTB Ha JIbIXaHHE.

Opraan4ecKie KUCIOTHI BIHSIOT Ha KaYeCTBEHHBIC Xa-
PAKTEPUCTHKH IIOJIOB U UX JIeXKKOCTh. CoaeprkaHue opra-
HUYECKHUX KUCIIOT B IJI0/IaX 00yCIaBIMBaETCs KaK COPTO-
BBIMH OCOOCHHOCTSIMH, TaK ¥ METEOPOJIOTMYECKUMH YCII0-
BUSIMH BETE€Tal[IOHHOTO TTepro/ia. OpraHudecKne KUCIOTHI,
KaK M caxapa, ONpeAessioT He TOJIBKO BKYC, HO ¥ TEXHO-
JIOTHYECKHE KaueCcTBA TUTOIOB SI0TOHM, a TaK)Ke SBIISFOTCS

BO30yUTENEM CEKPEINH HOKETYI0YHON JKeIIe3bl U CII0-
COOCTBYIOT HOpPMAJTM3ALUH MTUIEBAPEHUS y YETIOBEKA.
J1o 3aKknaziky Ha JUTUTETBHOE XPaHEHUE TTOKA3aTeNb THT-
PyeMoii KHCIIOTHOCTH B IJI0/IaX B KQ)KIOM BapHaHTE OIbITa
HaXOJMJICS Ha BBICOKOM YPOBHE (CpPEIHUM ypOBEHb KUCIOT-
noctu Juist coptos cenexiu BHUMCIIK cunraercs ot 0,61
10 0,85 %, BRICOKMIT ypOBEHB KACIOTHOCTH > 0,86 %) [25].
B mronax copra s6morn Cuaan OpoBCKHI OTMETHITN CHU-
JKEHNE COZICPIKaHMs OPTaHUIECKHX (THTPYEMBIX ) KHCIIOT Ha
KOHEII XPaHeHHs, YTO TOJIOKNUTEIBHO BIMSIET Ha TIOKA3aTENH
CaxapoKUCIOTHOTO MHeKca. Hanbompiiee CHIDKEHNE TUTPY-
€MBIX KHCJIOT B ITpoLiecce XpaHeH!s B 2,7 pa3 B IJI01aX KOH-
TPOJILHOTO BapraHTa 1 B 2,4 pa3 B BapHaHTEe C HEKOPHEBOIl
00paboTKO# OT NCX0aHOrO YypoBHs orMeTHin B 2021 .
B 2022 r. ypoBeHb KHCIOTHOCTH B IUI0J1aX KOHTPOJISI CHU-
suiicsi B 1,7 pas, a B onbITe ¢ 00padoTkoii B 1,9 pas. Conep-
JKaHWEe OPTaHMYECKHUX KHUCIOT ObIIO MeHbIe (Ha 25 %) B
IUIOZIaX OTBITHOTO COPTa HA MOMEHT MX CheMa B CyXOii 1 060-
nee xapkuii 2022 1. (tadm. 1). OqHaKo 3HAYUTETHHOTO BIHS-
HUSI HEKOPHEBBIX 00pab0TOK OPraHOMHUHEPAIEHOM CMEChIO
ITPK «bensrit )Kemuyr» Ha KOTHMYECTBO OPraHMYECKUX KUC-
JIOT B IUIOJIaX OIBITHOTO COPTA SOJIOHH HE BBIIBIIH (TA0M. 4).
INoka3zarens TUTPyEMOI KUCIOTHOCTH B IJIO/1aX HAXOAUIICS
Ha HU3KOM ypoBHe (MeHee < 0,61 %) B 000X BapuaHTax
OIIbITA MTOCTIE JUTUTENBHOTO XpaHeHus. Ha coneprxanne opra-

Tabnuma 3. ConeprkaHue cyMMBI caxapoB B Iutogax coprta somonu Cunan OpinoBckuii, %

Table 3. Total sugars in Sinap Orlovskiy apples, %

Ton (A) Bapuanr omeita (B) Ilepron xummgeckoro ananmsa (C) Cpennee
JI0 XpaHEHUs I0CJIE XPAHEHUS A AB
2021 KonTpois (6e3 06paboTkm) 9,5 12,6 - 11,08
Hexopnesast o6padotka [TPK 1,0 % «BXY 10,6 12,3 - 11,5
Antndpm» + 1,0 % «BX Jdpun Ca + Mg»
Cpennee AC 10,1 12,5 11,3 -
2022 KonTpons (6e3 06paboTkm) 8,9 10,5 - 9,7
Hexopnesas o6padotka ITPK 1,0 % «BXY 8,7 11,2 - 10,0
Artadpm» + 1,0 % «bX Jpun Ca + Mg»
Cpennee AC 8,8 10,8 9.8 —
HCP A ;= 0,7 HCP C,=0,7 ABF <F, ACF <F, ABCF <F,
Tabnuna 4. CogepxaHue TUTPYEMBIX KHCIOT B IIoAax copTa s6monu Cunan Opraosckuii, %
Table 4. Titratable acids in Sinap Orlovskiy apples, %
Tox (A) Bapuanr omneita (B) [epuon xumudeckoro ananusza, C Cpennee
JI0 XpaHEHUs I10CJIE XPAHEHUS A AB
2021 Kontpons (6e3 06paboTkm) 1,0 0,4 - 0,7
Hexopuesas o6padotka I[TPK 1,0 % «BXY 1,0 0,4 — 0,7
Antudpm» + 1,0 % «BXK Jpun Ca + Mg»
Cpennee AC 1,0 0,4 0,7 -
2022 Kontpomns (6e3 06paboTkn) 0,7 0,4 - 0,6
Hexopnesas o6padotka [TPK 1,0 % «BXY 0,7 0,4 — 0,6
Antudpm» + 1,0 % «BbX dpun Ca + Mg»
Cpennee AC 0,7 0,4 0,6 —
HCP A,=0,1 HCP C;=0,1 ABF, <F, HCP AC=0,1 ABCF <F,
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HIYECKHX KUCIIOT B IDIOJaX S0JIOHN HEKOPHEBBIE 00padOTKI
KOMIDIEKCHBIM OMOCTHMYJIISITOPOM, KOTOPBIH COIEPIKHT SKC-
TPaKT MaKpPOBOAOPOCIICH, BUTAMHUHBI TPYIITEI B 1 rimpomnm-
3at OeJKa, He OKa3bIBAJIH ITOJIOKHUTEIILHOTO AeHCTBuUs [27].

Ha craguu notpeOuTensekoii 3penoct (Tocie JITelb-
HOTO XpaHEHHS) U3ydaeMble IIOJIBI IO BCEM BapHaHTaM
chopMHPOBAIIN XOPOLINI KHCIIO-CIIaAKUI BKYC, O YeM CBHU-
JIETENLCTBYET 3HAUYCHHE CaXapOKUCIOTHOTO HHIEKCA — 3TO
OTHOIIICHHE COJICPIKAHNSI CYMMBI CaxapoB K COJIEPKaHHIO
TUTPYEMBIX KHCIIOT. ONTUMATEHBIM 3HAYCHHEM CaxXapoKHC-
JIOTHOTO MH/EKCA, TIPH ITOMOIIIM KOTOPOTO OMPEIENSIIOT rap-
MOHHYHBIH (KHCIO-CIaJKUI) BKYC TUIOIOB, SIBIISICTCSI MO-
kaszarens 15-20. B Hamrem ombITe mocie cheMa B INI0axX
caxapoKHUCIOTHBIN HHAEKC BapbupoBaincs ot 10,1 1o 12,4
(xonTponb) u ot 11,3 1o 12,3 (HekopHEBBIE 00PAOOTKN),
Mocye JTUTEIBHOTO XpaHeHus — ot 29,4 no 32,7 (HekopHe-
Bble 00paboTky) u ot 24,5 10 36,2 (koHTpOIIB). 3-32 CHU-
JKEHUS COMICP)KaHUs TUTPYEMBIX KHCIOT W TOBBIIICHUS
CyMMBI CaxapoB 3HAUE€HUE CaXapOKUCIOTHOTO MHAEKCA
YBEIIMYHIIOCH, YTO TIOJOKUTEIEHO OTPAa3HIOCh Ha BKyCE
J10/10B. JlerycranonHas orieHKa OblTa BBIIIE Y TUI0JI0B
BapHaHTa OMbITa C HEKOPHEBBIMHU 00padboTKamu — 4,7 Oa-
70B (BHenTHUN BUA) U 4,9 6auioB (BKyC), B TO BpeMst
KaK KOHTPOJIbHBIC ILIOBI UMEJH OIICHKY 4,5 1 4,6 0aiioB
COOTBETCTBEHHO (TabII. 5).

B miomax s6510H1 B JOCTATOYHOM KOJIMIECTBE COMIEP-
JKUTCsI HanbOoJsiee 1eHHbI BuTamMuH C (ackopOuHOBast
kuciora). [lpu ymorpebieHnn 10108 SI0J0HN B MTUIILY
neiicrBue ButamuHa C yCHIIMBAeTCs, T. €. OH SIBJISICTCS
CHHEPTUCTOM C JPYTHMH OHOJIOTHYECKU aKTHBHBIMH BeIIle-
ctBamu. OCHOBHOE (PMU3HOJIOTHIECKOE 3HAUCHUE aCKOPOH-
HOBOW KHCJIOTBI JIJIsl OpraHu3Ma 4eJIoBeKa 3aKJII04aeTcs
B €€ YUACTHHU B OKHUCIIUTEIFHO-BOCCTAHOBUTEIBHBIX MPOIIEC-
cax. OHa IPUHUMACT aKTHBHOE y4acTHE B OMOXUMUYCCKHUX
mporeccax Kak B COCTaBe PepPMEHTHBIX CHCTEM, TaK U BHJIC
CBOOOIHON aCKOPOMHOBOM KUCIOTHI. ACKOPOMHOBAS KHC-
JIOTA SIBJISICTCS] TIOCTABIIIMKOM BOJIOPOJA JIJIsl BAXKHOTO
OMOXMMHYECKOTO Tporecca — obpazoBanus sapa JHK,
conepkauieiica B nporomiasme. [Ipu HegocraTtke BuTa-
muHa C B OpraHu3Me HapyIIaroTCs MPOIECCH a30THCTOTO
oOMeHa M TIOHMKAETCS CTENICHb HCIOJIb30BaHuUs OelKa.

COXUBIIHECS METEOYCIIOBHS B TOJIBI HCCIICAOBAHUS
BIIVSUTM HAa HAKOIUICHWE aCKOPOWHOBOM KHCIIOTHI B IIIO-
nax siononu. B 2021 r. B tuiogax copra Cunan OpiioB-
CKHUii comepkaHne aCKOPOMHOBOM KUCIOTHI OBIIO OOJIBIITE
ma 15,9 mr/100 r, vem B 2022 r. B ONBITHBIX II04aX,
KOTOpBIe ObLTH 00paboTaHBl OPraHOMUHEPATHLHOU CMe-
CBI0, aCKOPOMHOBOM KHUCIIOTHI HAKOMMIIACKH OoJbIie Ha 4,4
(2021 r.)u 3,7 Mr/100 T (2022 1.), YeM B IJI0/1aX KOHTPOIIb-
HOTO BapuanTa. [lokazatens comepkaHus aCKOPOHHOBOM

Tabmuna 5. OTHOWmIEHUE caxap/KUCIO0Ta B moaax copra s6i1oun Cunan OpiaoBcKuid

Table 5. Sugar vs. acid ratio in Sinap Orlovskiy apples

Ton (A) Bapuant omneita (B) Ilepuon xumugeckoro ananmusa (C) Cpennee
JI0 XpaHEHUst 1ocJie XpaHeHus A AB
2021 KonTpois (6e3 06paboTkm) 10,1 36,2 - 23,1
Hexopnesas oopadotka ITPK 1,0 % «BXY 11,3 32,7 - 22,0
Antudpm» + 1,0 % «bX Jpun Ca + Mg»
Cpennee AC 10,7 34,5 22,6 —
2022 Kontpois (6e3 06paboTkm) 12,4 24,5 - 18,5
Hexopnesas o6pabotka ITPK 1,0 % «BXY 12,3 29,4 - 20,9
Antudpm» + 1,0 % «bXK Jpun Ca + Mg»
Cpennee AC 12,4 27,0 19,7 -
AF <F, HCP C;=3,7 ABF, <F, HCP AC ;=49 ABCF, <F,

Tabnuna 6. Comepxanue acKopOMHOBOI KHCIOTHI B IIoax copta s6imonn Cunan Opiosckuid, Mr/100 T

Table 6. Ascorbic acid in Sinap Orlovskiy apples, mg/100 g

Tom (A) Bapuanr omneita (B) Ilepnon xummgeckoro ananmusa (C) Cpennee
JI0 XpaHEHUs! 1ocJie XpaHeHus A AB
2021 Kontposs (6e3 06paboTkm) 19,4 7,0 - 13,2
Hexopnesas o6pabdotka ITPK 1,0 % «BXY 23,8 2,3 - 13,1
Antudpm» + 1,0 % «BX Hpun Ca + Mg»
Cpennee AC 21,6 4,7 13,1 -
2022 Kontposns (6e3 06paboTkn) 3,8 2.4 - 3,1
Hexopnesas o6pabdotka [TPK 1,0 % «BXY 7,5 4.4 - 5,94
AnTtudpm» + 1,0 % «BXK Jpun Ca + Mg»
Cpennee AC 5,6 3,4 4,5 -
HCP A ;= 4,82 HCP C;=4,82 ABF, <F, HCP AC ;= 6,81 ABC F,<F,
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KHCJIOTHI B IUIOJaX 110 OKOHYAHUH XPaHEHHs CHU3MIICS Ha
12,3 (2021 r.) u 1,4 mr/100 (2022 1.) B KOHTpOJIE, @ TAKKE
Ha 21,4 (2021 1.) m 3,1 mr/100 r (2022 r.) B 102X Bapu-
aHTa C HEKOpPHEBBIMU 00padoTkamu (tabur. 6). Conepixanue
ACKOPOMHOBOM KHCIIOTHI B sI0JIOKAX yBEIUUMBACTCS, KOT/1a
TUTOJTBI MCTIBITHIBAIOT Ha cebe ompeaeneHnbIii ctpece. Ha Ha-
KOIUIEHHE aCKOPOMHOBOH KUCJIOTHI B IUIOJIaX SI0JIOHH MOTYT
BIIMATH TIOTOJTHBIC YCIOBHSA BET€TAIMOHHOTO Tieproa [26].
B pesynbTate onbITa Ha BAPbUPOBAHIE ACKOPOMHOBOU KUC-
JIOTHI B IUIOJIaX BJIMSUIM MOTO/IHBIE ycsroBus 3a 30 gHei 1o
cbema ypoxkast. B aTot 6omee mpoxiaansiii neproa 2021 1. ¢
JIOCTaTOYHBIM YBJIQXXHCHUEM PACTCHHUI KOJINYECTBO aCKOpP-
OMHOBOI KUCIIOTHI B TUT0Aax copTta 10081 CrHar OproB-
CKH HaKOITUJIOCH OOJIBIIIE, YeM B 00Jiee TeIUIbIi 1 3acy -
yuBbIi 2022 1. (Tadu. 1).

ITomp! oneiTHOTO copTa s16;10HU B 2022 T. OBUTH CHSITHI
c xpaneHus 11 anpeis. [IpopomkuTenbHOCTD XpaHSHUS U3Y-
YyaeMbIX BaprHaHTOB coctaBuna 211 cyrok. B 2023 . mmozst
copra Cunan OpJIOBCKUI CHAJM C XpaHEHUs 3 ampers.
[TponomKNTENPHOCTD XPAHEHNST N3y4aeMbIX BAPHAHTOB
cocraBmia 208 cyToK.

[To BBIXO/Y TOBapHBIX M10/10B (Ta0II. 7) BBISIBIIIN Pa3-
JIMYMS MEK/Ty BAPHAHTaMU OIIBITA HA YPOBHE 3HAUYMMOCTH
0,99 %. Inoner (ypoxkait 2021 r.) copra ss6onn Cunar
OpIioBCKHiA B BapruaHTE ¢ HEKOPHEBBIMH 00paboTkaMu

OpraHOMHHEpATbHBIMU ya00peHusIMu umenu B 2022 r.
92,83 % ToBapHBIX MWI00B MpH 0TX0e B 7,17 %, a maost
13 KOHTPOJILHOTO BapHaHTa UMEJIN TOBAPHBIA BBIXOM U
otxox 77,96 u 22,04 % coorBercTBeHHO. B 2023 T. BBIXO]
TOBapHOH MpoayKiwH (ypoxkaid 2022 1.) ociie JUIMTEIBHOTO
XPaHEHUsI CHU3WIICS B 0OOMX BapHaHTAX OIbITA: B KOHTPOJIb-
HOM Bapuanrte B 2,02 pa3, a B BApUaHTE OIbITa C HEKOPHE-
Boi1 00paboTkoii B 1,39 pa3 mo cpaBreHuto ¢ 2022 1.
DU3HONOrHYECcKHe PacCTPOICTRA II0JI0B, KOTOPHIE BO3-
HUKAIOT BO BPEMsI XpaHEHHsI, MOTYT BIIUSTH Ha Ka4eCTBO
sIOJIOK 1 MPUBECTH K SKOHOMHYECKUM moTepsim [27, 28].
O6pabotka npenapatamu B 2021 1. HOYTH B TPH pa3a CHU-
3WJIa CTENEHb MOPAKCHNUS TII0A0B 3arapoM (TIOBEPXHOCT-
HOE MoOypeHue KOKUIbl) Ipu XxpaneHuu: ¢ 11,8 % y kon-
TPOJBHOTO BapraHTa 110 4,7 % y ONBITHOTO, XOTS CTATUCTH-
YEeCKHU PA3IHYMs MKy BApHAaHTaMH HE ITOTBEPKAAI0TCS
(tabs. 8). B 6onee xapkuii u cyxoit 2022 r. (Tabdi. 1) noBbI-
CHJIOCH TTOPaKEHNE TIII0I0B SA0IOHH 3arapoM B IIpoIecce
JUIMTeNbHOrO XpaneHus. 1o pesynpTatam BTOporo rojaa
(2022 r.) rcmipITaHA OTMETIIIH PA3IININS MEKIY BapruaH-
TaMH OMbITa MO MOPAKEHUIO 3arapoM IUIOI0B copTa A0-
nonn Cunan OproBckuii Ha KoHel xpaHeHus (2023 r.).
[T1010B, MOpaKEHHBIX 3arapoMm, ObLTO MeHbIIIe B 1,76 pas
mmocye 00paboTOK OaKOBOI OPraHOMHHEPATEHOU CMECHIO.
B cpenHem 3a 1Ba roja HCCIEA0BAHNN BBISIBHIIN PA3INIHS

Tabnuma 7. Berxox ToBapHEIX 10108 copTa 16100 Cuaan OpIoBCKHU MOCHE JUINTENBHOTO XpaHeHus, %

Table 7. Commercial fruit yield of Sinap Orlovskiy apples after long-term storage, %

Bapuant omneita (B) lom (A) Cpennue o paxkropy B
2022 | 2023 HCP B, =197
Konrpos (6e3 06paboTkm) 77,9 | 38,7 58,3
Hexopuesas o6padotka [TPK 1,0 % «BXY Antudpus» + 1,0 % «BX Jpun Ca + Mg» | 92,8 | 66,8 79,8
Cpennue no akropy A 854 | 52,7 —
HCP A = 19,7 ABF <F,

Tab6nuna 8. [ToBpexaeHUe 3arapoM mao10B copra somonn Cunan OplOBCKHIA MOCIE IITUTEIBHOTO XpaHeHus, %

Table 8. Scald damage to Sinap Orlovskiy apples after long-term storage, %

BapwuanT omeita (B) Tom (A) Cpennue o pakropy B
2022 | 2023 HCP B ;= 15,3
Konrpons (6e3 06paboTkm) 11,8 | 552 33,5
Hexopnesast o6padotka [TPK 1,0 % «BXY Antudpm» + 1,0 % «bX Jpun Ca + Mg» | 4,7 31,4 18,0
Cpennue 1o paxropy A 8,2 43,3 -
HCP A =232 ABF <F,

Tabnuma 9. [TopakeHne roppKoil SMIATOCTHIO TI0A0B copTa CuHan OPIOBCKHUH MOCHe ATUTEIFHOTO XpaHeHHUs, %

Table 9. Brown spot damage to Sinap Orlovskiy apples after long-term storage, %

Bapwuant omneita (B) Tom (A) Cpennue o pakropy B
2021 | 2022 HCP B ;= 2,34
KonTpons (6e3 06paboTkn) 5,0 4,9 4,9
Hexopnesast o6pabotka ITPK 1,0 % «BXY Antudpus» + 1,0 % «bXK Jdpun Ca+ Mgy | 2.5 1,2 1,9
Cpennue 1o paxropy A 3,7 3,0 -
HCPAF, <F, ABF, <F,
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10 TTOPAYKSHHIO 3arapoM IIO0B copTa s010Hu CHHAI
OpIoBCcKHi MeX/ly BapHaHTaMH OTBITA.

B 2021 r. B KOHTPOJIBHOM BapHaHTE IIOJIOB C TOPHKOH
SIMYATOCTBIO ((PH3HOIOTHIECKOE PacCTPOICTBO, KOTOPOE
CBUJIETEIIECTBYET O HECOAIAHCUPOBAHHOCTH MHHEPAIIh-
HOT'O COCTaBa ILI0JI0B) OBUIO HACHTU(GHUIIMPOBAHO B 2 pa3a
OoubIlie, YeM B BapHaHTE C HEKOPHEBOH 00pabOTKOMH,
HO Pa3Indns MEX/y BApHaHTAMH CTATHCTHYECKH HE J0Ka-
3pIBatoTcs (Tabu. 9). B 2022 ., Ha000poT, BHISBIECHBI pa3-
JIMYUST MEX]ly BapUaHTaMH OIIbITA 110 TOPHKOW sIMYATO-
CTH 107108 101710HM. [1:10/10B, TOPaKEHHBIX TOPHKOIL sIMUa-
TOCTBI0, 3a()MKCHPOBAIH B 4 pa3a MEHbBIIC B BapuaHTE
¢ obpaborkamu npenaparamu [IPK «beunbiii XKemuyry.

3apyOeKHBIMH HCCIIEIOBATENIIMU IPOBEICHBI HCTIBITA-
HUS PACTUTEJIBHBIX OMOCTHMYJIATOPOB C IIEJBI0 CHU)KCHUS
MISTHUCTOCTH IJI0J10B copTa J[xoHaTan. Mcrons3yemsle mmpe-
TapaTsbl, Kak 1 opranoMuHepaibHele ynooperns [IPK «be-
761 JKeMayr», cosiepkaT T'yMUHOBBIE KHCIIOTBI, SKCTPAKTHI
MOPCKHX BOJIOPOCIIEH, OEJIKH, aMUHOKHCIIOTBI, [IMHK, KPEM-
HUH 1 BUTAMUHBI TPYyTIEI B. Ydenbie otMedaioT 3¢ (peKTHB-
HOCTb COBMECTHOTO IIPUMEHEHHS XJIOPU/1A KAIBIHS C IKC-
TPaKTOM MOPCKHUX BOAOPOCIEH U ¢ Zn-coAeprKaIiuM mpo-
nykrom (Siliforce®) B CHIKEHUH MSITHUCTOCTH TUIOA0B
copra JI)xoHataHn npu xpaneHuu [26, 29]. CoBmecTHOE
BHeceHne Ca M Zn npuBesio K 00jiee BHICOKOH KOHIICH-
TPALMH 3TUX 3JIEMEHTOB Ha YPOBHE KOXKHIIBI ILIOJI0B, YTO
YCHJIMIIO KJIIETOYHBIE MEMOpaHbl, yMEHbBINAsI PA3BUTHE
JTAHHOTO (PU3MOJOTHYECKOTO PacCTpOCTBA BO BpEeMs
JUTUTENILHOTO XpaHeHus [29].

Kpowme BrllIEnEpEYNCIEHHBIX PACCTPONUCTB, B KOH-
TposibHOM BapuaHTe B 2021 r. BBIABHIN IEpE3PEBILNE
u nodypesmue mwioasl — 2,7 u 1,2 % cCOOTBETCTBEHHO.
ITmome1, o6pabdorannsie mpenapatamu [1PK «bemnsrii Kem-
4yr», HE UMEJIM aHAJIOTUYHBIX MMOBpeXaeHui. B Oomee
Kapkui u cyxoit 2022 r. (tadn. 1) B odoux BapuaHTax
OTIBITAa HE OTMETHJIN MEPE3PEBIINX U MOOYPEBIINX IJI0-
nmoB. U3 Mukpobuonorndeckux 3aboneannii B 2021 1.
Ha IUI0JJaX KOHTPOJILHOTO BapuaHTa 3a()MKCUPOBAIIN
He3HauuTenpHbIe moBpexaeHus (0,7 % ¢ 4aCTHIHBIM
u 0,7 % ¢ abCONIOTHBIM 3arHUBaHUEM) TUIOJIOB ILI0JI0-
BOW THWIBIO (MOHMIHO30M) Monilia fructigena Pers.,
KOTOpas IPOSIBIISUIACH HA 3aPaKEHHBIX €10 IJI0/1aX B BUJE
HEOOJIBIINX OKPYTJIBIX MSITEH OypOBATOTO IBETA, KOTOPHIE
OBICTPO YBEIMYHMBAINCH B pa3Mepax ¢ 00pa3oBaHHEM
KOHIIGHTPUYECKUX KPYroB B o4are HHpHUUUpoBaHusi. B
BapuaHTe ¢ 00pabOTKAMU TIOAKI SI0JIOHN HE IMEITH MUKPO-
Oumoyornyeckux mospexacHuil. B 2022 r. Habmoqamm
MTOBPEKACHHUE TJI0J0OBOY THUJIBIO (MOHHIIMO30M ) TUIOIOB
copra si6moru Cunaanm OpIOBCKANA KaK B KOHTPOIHHOM
BapHaHTe, TAK U B BApUaHTE C HEKOPHEBOI 00pabOTKOM
OaxoBoii cMechlo. HekopHeBbie 00pabOTKHM CHU3WIN B
1,86 pa3 mopakeHue II00B MOHHUIIFO30M.

BriBoabI

BriepBrie B ycnmoBusix OprioBCKO# 001acTH H3y9IeHO
BIUSTHHIE HOBBIX OpraHOMUHEpaTbHBIX yaoopenuit [IPK
1,0 % pactBop «bensrit )Kemuyr YHuBepcanbHblii AHTH-
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¢bpus» + 1,0 % pactBop «bensrit XKemayr Hpumn Ca + Mg»
Ha Ka4yecTBO II0/I0B sI0JIOHU B COOTBETCTBHUH ¢ (pazamu ee
pa3BuTus. B pe3ynbrare npoBeeHHBIX UCCIEA0BAHUHN yCTa-
HOBJIEHO BIIMSIHUE METPOJOTUYECKUX YCIOBHH 33 MECSI]
JI0 ChbeMa Ha XUMHYECKHUIl COCTaB IJI0Z0B COpTa S0JIOHU
Cunan opiioBckuit. B 2021 r. B mutoax si0JI0HH KOJTHYECTBO
PaCTBOPHMBIX CYXHX BEIECTB ObII0 OoJbiIe Ha 6,2 %, ueM
B Ooitee cyxoit u xapkuit 2022 r. OTMETHIIN TEHACHITUIO
MOBBIIICHUSI PACTBOPUMBIX CYXHMX BEIIECTB B IIJIOJAX
B IIPOIIECCE [UTUTEIBHOTO XPAaHECHNUS.

BbrsaBrim cCHIKEHME COIEPKaHUSI TUTPYEMBIX KUCIIOT
B 1uto1ax 5167101 CruHan OpJIoBCKHUN Ha KOHEIl XpaHEHHs
3a rofsl uccaenoanuit (ot 1,7 1o 2,7 pa3 B miogax KoH-
Tpons u oT 1,9 10 2,4 pa3 B BapuaHTe C HEKOPHEBOH 00pa-
00TKOI1). OpraHNYecKux KUCIOT ObUIO Ha 25 % MeHbIIe
B TUIOJIaX OTIBITHOTO COPTa HA MOMEHT UX CheMa B CyXOif
u Oonee xapkuii 2022 .

YCcTaHOBMIIM TOBBIIIEHHE CYMMBI CaxapoB B ILTO/IAX
OIBITHOT'O COPTA HA KOHEIl XPaHECHUSI B KAXKOM BapHaHTe
ombITa (B TUIOaX KOHTPOJIS caxapa IMOBBICHIINCE Ha 24,5
u 14,5 %, B BapuanTte ¢ oopadboTkamu Ha 14,3 u 21,6 %),
TaK)Ke Ha HAKOIJICHUE CaXxapoB B IUIO/AX BIIUSIN METEO-
YCIIOBHS 3a MeCAIl 10 cheMa sI0JI0K. B ombiTe BBISIBUIN
pasauyus 1Mo cyMMe caxapoB B IUIOJIAX COpTa SI0JIOHH
CuHar OpJIOBCKHH 10 U TIOCIIE JUTUTEIBHOTO XPaHESHHUSL.

Bo Bpems xpaHeHHs B Ipoliecce JbIXaHUs MJI010B 510-
JIOHU 3a(pMKCHPOBAIHM 3HAUUTEIBHOE M MPOTPECCUPYIO-
I1e€ CHIDKEHUE KUCIIOTHOCTH. Y BCEX U3y4aeMbIX COPTOB
OTMETHJIM CHII)KEHHUE COJICPIKaHUSI OPraHUYEeCKHX KHC-
JIOT Ha KOHEIl XpaHeHUs. DTO BIUSIET Ha ITOKa3aTelH ca-
XapOKHUCIIOTHOTO MHIEKCA, OT KOTOPOTO 3aBHCHT BKYC
IUIOZI0B, KOTOPBIE K KOHITY XpaHEHUS CTAHOBSITCS CIAlIIE.
[Tocne ATUTETBHOTO XpaHEHUS M3-32 CHUIKEHUS COJIEP-
JKaHUsI THATPYEMBIX KUCIIOT ¥ TTOBBILIIEHHSI CYMMBI CaXapoB
3HAYEHHUE CaXapOKHMCIOTHOIO MHAEKCA YBEIMYMIOCH,
YTO TTOJIOKUTENBHO OTPA3HIOCh Ha OPTaHOIENTHYECKUX
KadecTBax II0J0B copra siononn Cunan OpioBCKUH.
JlerycrannoHHast olleHKa OblIa BbIle Y 00paboTaHHBIX
10108 — 4,7 6amnoB (BHEIHUH BU) 1 4,9 6amioB (BKyc),
B TO BpeMs KaK KOHTPOJIbHBIE TUIOABI UMEIH OIICHKY
4.5 u 4,6 6aJI0B COOTBETCTBEHHO.

CrnoxxuBIInecs METEOYCIOBHS B TOJIbl HCCIIEAOBAHUS
BJIMSIM HAa HAKOIUICHWE ACKOPOWHOBOW KHCIIOTHI B TIJIO-
nax siononn. B 2021 r. B rutonax copra s16;0Hu CHHan
OpJIOBCKHIA COZepKaHNE aCKOPOMHOBOW KUCIOTHI OBLIO
ooubire Ha 15,93 mr/100 1, uem B 2022 1. B OIBITHBIX IU10-
Jlax, KOTopble ObuUIM 00paboTaHbl OPraHOMHHEPAIBHOM
CMeChI0, aCKOPOMHOBOM KHCIIOTHI HAKONUIACh OOJIbIIIE
Ha 4,4 (2021 r.) m 3,67 mr/100 T (2022 T1.), 9em B mIoax
KOHTPOJILHOTO BapHaHTa.

[To BBIXO/Y TOBapHBIX IJIOJIOB BBISIBUIIN Pa3IU4Us
MEX/y BapHaHTaMH OIIbITa Ha ypoBHE 3HaunMocT 0,99 %.
HexopueBble 00padoTkn yBeanumim B 1,62 pa3 BEIX0OA TO-
BapHBIX TUIOJIOB OIBITHOTO copTa si0oioHn Cunan Opiios-
CKM. BBIIBUIIM BIUSHUE METEOPOIOrMUYECKUX YCIOBUI
3a MECSIII 10 CheMa yporkasi B 000MX BapHaHTa OIbITa, KOTO-
PpbIE CKa3aJIMCh Ha JIGKKOCTH IUI0JI0B copTa sibionn CuHam
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Opnosckuii. B 6onee Omaronpusataenii 2021 r. oTMeTm
B 1,62 pa3 Gosblire TOBapHBIX IUIOZOB ONBITHOTO COPTA.
3a roJIpl HCClleIoBaHui 00paboTKa OpraHOMUHEPATb-
HBIMHU yA00peHusME B 1,86 pa3 CHU3MIIA CTETIEHb TOpaKe-
HMS TVIOJIOB 3arapoM (TTOBEPXHOCTHOE TTOOYPEHNE KOXKHUIIBI)
copra st6soau Craan OpIIOBCKHH NPH JUIMTEIFHOM XpaHe-
HHMH. Y CTAHOBUJIU BIUSHUC METCOPOJIOTMYCCKUX yCHOBHf/II
3a 30 greit 1o chema moaoB 010N CrHar OproBCKuii B
o0oux BapuaHTa onbITa. B 6ornee sxapkuii n cyxoit 2022 r.
BBISIBIUIM B 5,23 pa3 00JIbIIIC IUI0/I0B, TOPAKECHHBIX 3aTapOM.

Hexopuesas 06paboTka opraHOMHUHEPATBHBIMH Y10~
OpeHusIME B 2,64 pa3 CHH3MIIA TIOPaYKSHUS TDTOIOB TOPBKOI
SMUaTOCThI0 copTa siosionn Cunan OpIIoBCKUi B poriecce
JJIUTCIIBHOTO XPpaHCHMA. Bausaus METCOPOJIOT'NICCKUX
ycroBwit 3a 30 gHEH 10 CheMa INTOI0B copTa s1010HN CrHam
OpJ10BCcKHii B 000X BapHuaHTa OIbITA HE OIPEICIINIIN.

Kpome BbIII€IIEpEUNCICHHBIX PACCTPOMCTB, B Ooee
xKapkuii 1 cyxoif 2022 1. B 000MX BapHaHTaX OIBITA HE BBIS-
BWJIM TIepe3peBIINe 1 TOOYpEBIINE IIOABI COpTa S0I0HH
Cunan OpiioBckuii. HexopHeBble 00paOOTKN CHU3HMIIN
B 1,86 pa3 mopaskeHue MI010B MOHIITHO30M.

Takum 00pa3oM, peryIMpoBaHne pocTa U Pa3BUTHS pac-
TEHHH C TOMOLIBIO0 (PU3HOJIOTMYECKH aKTHBHBIX BEILECTB
TMI03BOJIMJIO TIOBBICHTH KAYE€CTBO TLI0JIOBOM IPOAYKIIMH Ha
(oHe cOaTaHCHPOBAHHOTO OPTAHOMUHEPAITEHOTO TIATAHHS
si0stoHN. IIpoBeieHHbIE NCIBITAHMSI HOBBIX OpraHOMHHE-
panbHbIX yaoopenuit auaun [TPK «bensriii XKemuyr» mo-
Ka3bIBAIOT BBICOKYIO 3((PEKTUBHOCTb UX HUCIIOIb30BAHHS
B Ka4ECTBE JIONOJIHUTEIBHBIX MPUEMOB B TPAANIIHOHHBIX
TEXHOJIOTHSIX BO3/ICNIBIBAHUS SIOJIOHN U PEKOMEH TYIOTCS
JUT TOBBIMICHUA Ka4€CTBA U CHUKCHUSA ITOPAKCHUS ITJI0J0B
(hM3HOIOTHIECKIMH PACCTPOMCTBAMU (3arap W TOpbKas
SIMYATOCTh) BO BPEMsI IPO/JOJDKUTEIILHOTO XPaHEHMS.

Ha ocHOBe IpOBEIEHHBIX HCCIEN0BAHUN PEKOMEHY-
eTCs CIIeTYIOIINH perJIaMeHT TPUMEHEHUS HOBBIX OPraHo-
MuHepanbHbIX cMeceit ITPK 1,0 % pactBop «bensrit Kem-
uyyr YHuBepcansHblid AHTHGPI3» + 1,0 % pactBop «bembrit
Kemuyr [pun Ca + Mgy B IeTHUI IEPUOJ C LIETbIO OBbI-
LIEHUsI KAYeCTB TUIOJIOB COPTOB SIOJIOHHM:

1. Yepes 14 aneit mocie 1BETEHUS;

2. @eHodaza «IIo] — JICIIHHAY;

3. denodaza «III0 — TPELKUI Opex»;

4. 3a 25-30 nHeit 10 yOOpKH yposKasi siOJOHH.
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