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BUKOPUCTAHHA METOAY BAFATOKPUTEPIATIBbHOI
ONTUMI3ALII And BUBOPY KPALLLOIO COPTY YEPELLHI
3A [l 3AMOPOXYBAHHSA

leaHoea I.€. - K.c.-2.H., doueHm,

IMokonueesa JI.A. - k.c.2.H., OoueHm,

lepacbko T.B. - k.c.2.H., doueHm, Taepilicbkull OepxasHull
aspomexHoroaidHul yHieepcumem

Honzoea C.B. - m.H.c., CmaHuisi cadisHuuymea im. M.®. CudoperHka HYAAH

IMocranoBka mpodjaemu. [1l1om00BOYEBa NPOAYKILS € HEBIT'€MHUM KOMIIO-
HEHTOM pAaIliOHAJBHOTO Xap4yyBaHHsS JOAWHUA. KiCTOYKOBI IUIOAM MarOTh BEJIHKE
HapojHOorocnonapcbke 3HaueHHs [2,10,12]. 3 HUX AyXe TOMMPEHUMH € IUIOAH
YepelliHi, sKi K paHHS IJI0JI0Ba KYJIbTYpa KOPUCTYETHCS IHUPOKOIO MOMYJIISIPHICTIO.
Haiikpammmu cMakoBHMH, TO)XKHBHUMH Ta TCXHOJOTTYHUMH SKOCTSIMH BOJOMIIOTH
IJIOJM CEePEeNHIX 1 Mi3HIX TEPMIHIB J03pIBaHHS, B SKMX HAKONUYYEThCS OLIBIIC CYy-
XHMX PEUOBHUH, LIYKPIB Ta PEKOMEHI0BaHI JO TEXHOJOT14HO1 nepepoOku [11].

HenocrtatHe BUpOOHHUIITBO IJIOJIB Ta BEIUYE3HI BTpATH MpH 30epiraHHi, mo
CATAIOTh y Jeskux BHmankax 50-60% Ta Oinblle, CTBOPIOIOTH TOCTPUH Ie(IIUT
($pykTiB, 0COOIMBO B 3UMOBHIA Tepiold. ToMy, pa3oM 3 MOJANBLINM 301IbLICHHAM
BUPOOHHIITBA IUIOJIB, MIEPIIOUEProBe 3HaUCHH HaOyBae MOLIYK IUIAXiB CKOPOUCH-
HS BTpar Ta 30€pexeHHS SIKOCTI TUIOMIB HA YCIX eTamax OJepKaHHS MPOIYKIIii, Ta
0COOJIMBO MPH TPUBAJIOMY 30€piraHHi, 10 MOXKE CTaTHU 3HAYHHUM PE3ePBOM MOKpa-
IICHHS 320€3MeYeHHs HAaCEeTICHHS CBIXHUMHU IIOAaMH y HailOnMMxX4i pOKH.

Bimpnricte KiCTOYKOBHX KYJIBTYpP, MalOTh KOPOTKHW TepMiH 30epiraHHs 3a
3BHYaiHUX YMOB. [Ipu Temmnepatypi minyc 2°C 1 BIIHOCHIH BOJIOTOCTI MOBITPs 0 92
% TI0M YepelrHi MOKINBO 30epiraTi, 3alexHo Bix copTy, npotsarom 20-25 mHiB
[4,12].

BpaxoByroun BUILleHaBeAECHE MPOBEICHHSI HAYKOBO - OOIPYHTOBAHOI OIIHKH
MPUIATHOCTI pPaOHOBAaHMX COPTIB YEPElIHI Mi3HBOTO CTPOKY MAOCTUTaHHA, SIKi
BHpOILEHI B yMOBax TiBIeHHOro Ctenmy YKpaiHu A0 3aMOpOKyBaHHS Ta 30epiraHHs
P HU3BKUX TEMIIEpaTypax METOAOM OaraTOKpUTEpialbHOI ONTHMI3allil € BETbMHU
AKTYaJIbHHUM.

Cran BUBYeHHs NnpodJjeMu. BupoOHuumii 10cBin Ta CydacHi BITYM3HSHI Ta
3apyOiHI HAYKOBI JOCHIHKEHHS mokazanu [12,2,9], mo ayxe eheKTUBHUM 3 TOUKH
30pY TPUBAJIOrO 30epiraHHs SIKOCTI IJIOIB Pi3HUX KyJIbTyp (Y TOMY YHCIi YepelHi)
BBAKAETHCS 3aMOPOXKYBAHHS TPH Temmepatypi Bix minyc 30°C go minyc 35°C Ta
nofanble 36epiraHHs IPOAYKIii py Temmepatypi He Bue Minyc 18°C.

HaykoBusmu craniii cagisaunrsa iMm. M.®. Cunopenka HYAAH ctBopeHi
Ta PEKOMCHJIOBaHI JUII TEXHIUYHOI MepepoOKH ab0 CIIOKUBAHHS Y CBIXKOMY BUTJISIII
HalKpami KOHKYPEHTHOCIIPOMOYXKHI COPTH YepelnHi, BulmHi, Aokis[10,11,4].

B mexax naykoBux mpioputeriB H/II ATE THATY mnpoaHami3oBaHo Ha
MPUIATHICTH A0 3aMOpOXKyBaHHs 01151 30 COPTiB KICTOYKOBUX KYJIBTYpP Ta BU3HAYEHI
Kpamii 3a OKpeMUMH (Pi3UKO-XiMIYHIMH, OPTaHOJICHTUYHUMHY TTOKa3HUKAMH IOKa3-
HHUKaMH [2],
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AHaI3yI0Yd OTPHUMAaHi pe3yJIbTaTH HAYKOBIIB MIBAHS YKpaiHM MOXXHA BH-
3HA4YMUTH, IO 3aBJaHHA Cy4acHOro (paxiBis Hpu aHai3l 3aMOPOXKEHOT MPOAYKIIi
BU3HAYAETHCS HE TINBKH BUOOPOM ONTHMAIBHOTO TepMiHy ii 30epiraHHs, BU3HAYCH-
HAM (i3HKO-010XIMIYHMX TIapaMeTpiB, ajie 1 BMIHHAM KOMIIJICKCHO MPOBECTH
MOPIBHSUIBHY OLIIHKY JOCTIIXKYBaHHUX COPTIB 3a OaraTbMa KpUTepisiMH (IIOKa3HHKa-
MU ¢i3nKo-610XiMITHIX mapameTpiB IIOY) 3aIIpOIIOHOBAHOI
KOHKYPEHTHOCIIPOMOYKHO1 3aMOPOKEHO1 CUPOBUHHU.

Metoauka pocaimkenb. JlocmimkerHs npoBomwincs npotsroMm 2011-2013
pp. Ha 6a3i naboparopiit HAI ATE THATY.

3rigHo g0 cxemu jgociiny 1. Brutu 3amoposxyBaHHS Ha 30epekeHicTh (i3iko-
010XIMIYHUX TMOKA3HUKIB TUIOAIB YEPEIIHi Mi3HHOrO CTPOKY JOCTHUTaHHs (pHc. 1).
JUIS TOCITIPKEHHS B3STO CBIXKIi, CBIXKO3aMOPOKEHI 3pa3Ku, a TAaKOXK 3pa3KH YepellHi,
SIKi 30epiranucs mpoTsIroM TPhOX, IMECTH MICAIIB palfOHOBaHMX Mi3HIX COPTIB.

Bapianmu docnidy Cxema gocnigy Enemenmu o6niky
1. Menimononbcbka YopHa " *8eslu4UHa empamu
KOHMpOosbLHUlU copm ] ;
i P Bnnue copmosux K”L”;zgggaégo’;};m ;
Bapianm 2. Mipax A oco6nueocmeii P oL:‘wu;-/ 5ux
Hoeuli palioHoeaHul Ha 36epexeHicmb iz cy . p
cisuro- PEYOBUH;
Bapianm 3.0pioH - 6ioxiMiYHUX * M'acoea lf(O.HL(eHmpa-
patioHoeaHuli noKa3HuKie ulA uykpis,
nnodie yepewni B * 3aeallbHa KinbKicmp
Baplaan 4. CIOP"!Pus 4 | nisHbozo cmpoky BAP C%el-{OﬂbHOI
patioHoeaHuli docmuzaHHs npu rnpupoou,
HU3LKOmeMne- * Macoea KoHUyeHmpa-
Bapiaum 5. pa30HiyHa }
P ! P ’ i pamypHomy uiss mumpoeaHux
patioHoeaHuli 36epizaHHi Kucrom;
* Macosa KoHueHmpauisi
Bapianm 6. Kocmivna |, ackop6iHo8oi kucriomu
patioHoeaHul e
| Pexum I TepmiH |
3aMopoXyBaHHS 36epiraHHs 36epiraHHs
t - -30°C t--18°C. 6 micauis

Pucynox 1. Cxema 0ocnidy. Bnaue 3amoposicysanus Ha 36epediceHicme Qisuxo-
OIOXIMIUHUX NOKAZHUKIB NIL00I8 Yepeulti Ni3Hb020 CIMPOKY 00CMUSAHHS

Cepenns nipoda miofiB — 2,0 kr. 3aMOpOXKyBaHHS BiIOYBAJIOCS PO3CHIIOM B
MOJTIETUIICHOBUX TMMakeTax MicTkicTio 0,5 kr mpu Temmneparypi minyc 30°C £1°C.
3aMOpoKyBaHHsI BBRXKAJIOCS 3aKIHYCHUM TPH JIOCTUTAHHI B IICHTPI TUIOTY TeMIiepa-
Typu Minyc 18°C £1 C.

Hocaimxenns (i3iko-010XiMIYHUX MOKA3HUKIB TUIOJIIB YEPEIIHI TPOBOAUIUCS
Ha CBDKHX, CBIXK03aMOPOXKEHHX 3pa3Kax, a TAaKOX fAKi 30epirajucst mpoTsaroM Tphox
Ta IIECTU MICSLIB.
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EneMenTu 0071iKy BKITFOYAITH:

- BeJIMYMHA BTPATH COKY - 3TIAHO 3 «MeTOOUYeCKUM PEKOMEHJALUAM IO
XpaHEHUIO IIJI0J0B, OBOILIEH i1 BuHOrpaza» [1];

- MacoBa KOHIICHTpAIisl CyXUX PO3YMHHUX pedoBuH - 3rigHO 3 [OCT 28561-

90 [6];

- MacoBa KOHIIEHTpallis ykpiB 1o beptpany - 3rigxHo 3 TOCT 13192-73 [7];

- MacoBa KOHIICHTpAIIisl TATPOBaHHUX KUCIOT- 3TigHO 3 [OCT 255550-82 [8];

- MacoBa KOHIICHTPAIlis aCKOPOIHOBOI KUCIOTH — HOJTOMETPHYHUM METOJIOM
[10];

- 3arajibHa KUTBKICTh MOJI()EHOIIB — MOJU(IKOBAHIUM METOJIOM 3 PEaKTHBOM
®dosmina-Jlenica [10];

s BcTaHOBNIEHHS KOMIUIEKCY (i3UKO-010XIMIYHHMX 1 OPraHOJIENTHUYHHX Ta-
paMmeTpiB Kpamoro AJsi 3aMOPOKYBaHHSI Ta TPUBAJIOTO 30epiraHHs Mi3HIX COPTIB
YepelrHi 3aCTOCOBAHO METOZ 0araTOKpUTEpiadbHOI ONTUMi3amlii - TeoOMeTpHUYHA
3ropTka Kpurepii [5].

Ta6uauusg 1 - Pe3yibraTu 3HaYeHb HiILOBUX PYHKUIHA Q(X1)...((Xs) mpu BUOOPIi
ONTUMAJILHOTO COPTY YepellHi JAJ5 IBUAKOT0 3aMOPOKyBaHHs i 30epiranus
NMPOTATOM LIEeCTH MicALiB

AJpTepHATHBU Kpurepii, A; 3Ha-
Cyxi ACKOPOIHO UCHHS]
pozunnHi [lykpu (%), Ba KUCJIOTA| [iJIbOH
peUoBHHUI As (mr/100r), X
(%), Ay As thyHKIl

Bennuuna
BTPATH COKY
Copr (%), A

Cyma ¢eHon
CIIONYK
(mMr/100r), Aq

Tumposani
KHCJIOTH
(%)7 A4

Panr aPanr

ARBRARRRRAARRARE
MeTiTOmo b

cbka wopna 414,1| 0,68 |17,810,56| 12,0 [0,04]0,52| 0,35 | 5,9 |0,27 | 510,0 | 1,00 | 2,90
KOHTpOJ'IB

ko
w

X, | Mipax |12,9] 1,00 |18,5]0,84 | 14,5 | 1,00]0,74] 1,00 | 7.2 [0,77] 410,7 [0,62] 0,77

x;| Opion |14,8/0,50 [17,2]0,32] 11,9 |0,00]0,40] 0,00 | 6,2 [0,38 | 430,1 0,70 4,60

X4 | Cropnpus |14,91 0,47 [18,1/0,68] 13,1 |0,46]0,44] 0,12 | 6,1 [0,35] 240,9 [ 0,00 | 3,92

S

x5 | Kocmiuna |16,7] 0,00 [18,9|1,00| 12,1 {0,08]0,45| 0,15 | 5,2 10,00 337,0 | 0,36 3,41

O

|||\ —

X¢ |[Ipa3nuiuna|13,1] 0,95 [16,4/0,00 | 12,1 [0,080,55] 0,44 | 7,8 | 1,00 | 469,9 |0,84|2,69

=

f7 12,9 16,4 11,9 0,40 52 240,9

S 16,7 18,9 14,5 0,74 7.8 510,0

1) 1 1 1 1 1 1

fonm 12,9 18,9 14,5 0,74 7,8 510,0
J min max) (max) max) max (max)

PesyabTaTtn pociaigkens. Bubip onTUMaIbHOTO COPTY YepeInHi IS MIBHA-
KOTO 3aMOPOKYBaHHS 1 TpUBAJIOro 30epiraHHs METOJIOM OaraTOKpHTepialbHOI Of-
TUMi3anii Moxke OyTH MPOBEICHUN MUISIXOM MOPIBHUIBHOI OLIHKU JOCIIIXKYBAaHUX
COpTIB 3a OaraTbMa HECYMipHUMH KpUTEPiaMU (Pi3uK0-010XIMIYHUMU TTOKa3HHKAMH
IIOAY), IO MOXJIMBO IIPH 3aCTOCYBAaHHI BIEpIIE METOAYy OaraToKpuUTepiaabHOI
ONTHMi3allii (TeOMETpUYHA 3rOPTKA KPHUTEPiit), SIKMH TO3BONMB BUKIIOUUTH BILIHB
OJIMHUIIb BUMIPY SKICHUX MOKA3HUKIB, a TAKOXX BEJMYWH 1HTEPBAJIIB MPHUITYCTUMHUX
3HaYeHb KOKHOTO MOKa3HUKa Ha LTbOBY QYHKLIO - @O(X;) [3]. [Ipu anamizi 3HaUCHb
IIUIBOBUX  (DYHKILIH YCTAaHOBJICHO pAH)XHUPOBAaHUH psI COPTIB 3a CTYICHEM
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MPUIATHOCTI JI0 3aMOPOXKYBaHHs Ta INECTHUMICSYHOro 30epiranHs (Tabm. 1). Sk
CBilYaTh JaHi, IEpPEeBa)KHa KIIbKICTh JOCIHIPKYBaHUX CY4YaCHUX paliOHOBAHHUX
copTiB uepemHi niBgeHHoro Cremy YkpaiHHM 3a KOMILIEKCOM SIKICHUX TTOKa3HHKIB
MIBAIKO3aMOPOKEHUX  IUIOMIB  IIEPEBEPUIYIOTH  KOHTPOJNBHHHA  COPT  —
Memnitononbcbka 4YOpHa, AKi PEKOMEHIOBaHI O 3aMOPOXKYBaHHS JUIS Li€l 30HH
BIJIOBITHO 10401 «TeXHOJIOTHUecKoi WHCTPYKIIMU TIO0 TPOHU3BOJICTBY OBICTpO3a-
MOPOKEHHBIX TUI0A0B U srom» (1982) [12]. B Mexax mocimipKyBaHOI TPYITH Mi3HIX
COPTIB KpaIlUM U 3aMOPOXXYBAaHHS i MIECTHMICSIHOTO 30epiraHHs BHSIBHBCS HO-
Buil paifoHoBammii copt Mipax (1 panr) — @xp =0,77. KoHTposbHHI copT
MerniTononbchbka YOpHA 3a 3HAYCHHSAM IIUIbOBOI (YHKINI OTpUMaB 3 paHr -
¢ X1y = 2,9, a paitonoBanuii copt Ilpazaniuna 3a KoMIIeKcoM (i3iko-0ioXiMIYHHX
MOKA3HUKIB OTPUMAB 3HAUEHHSI Q(Xe) = 2,609 Ta 3aiimae npyruil paHr.

3HaueHHs MIbOBUX (QYHKIIH copro3paskiB KocMiuHa(pxs) = 3,41) Ta Crop-
opu3z (X4 = 3,92) fgamo MOMJIIMBICTD KOMIIJIEKCHO OLIHUTH 3aMOPOXKEHY
MPOAYKII0O Ta OTpUMATH 4 Ta S5 paHrd BIAMOBIAHO. MakcHMaibHE 3HAYCHHS
uinboBoi GyHKUii (@x3 = 4,60) Ta 6 paHr OTpUMAaIX 3aMOPOKEHI1 IUIOAU COPTY
OpioH. TakuM YHHOM, PO3POOJICHO KOMIUIEKC (Pi3MKO-0i0XIMIYHHMX IapaMeTpis,
KU TO3BOJISIE HAYKOBO MPOTHO3YBATH HAWOUTBITY IPUAATHICTE IO 3aMOPOXKyBaHHS
1 30epiraHHs Mi3HBOTO COPTIB YEPEIIHI: BEIMUMHA BTPATU COKY Bifpa3y micis 3aMo-
poxyBaHHA — 11,5%; mO9aTKOBa KOHIICHTPALIISI CyXUX PO3UMHHAX PeUOBHUH - 19,3%:;
nykpiB — 15,2%; turpoBanux kucnotr—0,79%; ackopOiHoBoi kuciaotu — 8,1 mr/
100 r; cymu GiomaBonoinis — 530,7 mr/100 T.

BucHoBku. BuieBkasaHi gaHi Aal0Th MOXJIMBICTH 3POOUTH BHCHOBKH, IO
I[iHa peaiizanii 3aMOPOXKEHUX COPTO3PA3KiB UCPEIIHI 3aJICKUTH BiJ 3aKyMiBEIbHOL
iHU 1 T YepeniHi, OPraHoJCNTHYHUX Ta OIOXIMIYHUX TMOKa3HMKIB, SKi OyJIH Mpo-
aHali30BaHi B  pe3ylnpTaTi  JOCHIIXKEHb Ta  COPTOBHUX  OCOOJHBOCTEH.
KoHKypeHTOCIPOMOXKHICT 3aMOPOKEHOT TPOAYKIlii BUSHAYAETHCS B MEPIIY UYEpry
il 37gaTHICTBIO 30epiraTM MaKCHMajbHO BHCOKI BHXIiJHI SKICHI TOKa3HHKH. J[is
nigdopy COPTiB Mi3HBOTO CTPOKY JOCTUTAHHS 3 HaMOLIBIIOW MPUAATHICTIO 10 3a-
MOpPOXKYBaHHSI Ta BUCOKHUM piBHEM pEHTaOeNbHOCTI HEOOXiTHO BPaxOBYBAaTH KOM-
Tieke (Bi3uKo-010XIMIYHUX MapaMeTpiB — BEIMYiHA BTPATH COKY BiIpasy Iicis 3a-
MOPOXKYBaHHsI Ta MOYATKOBY KOHIICHTpAIO (Pi3UKO-010XIMIYHUX MOKA3HUKIB, IO
JI03BOJISIE OTPUMATH MaKCUMaNbHy BUPYUKY Bijl peanizallii CHpOBUHH.

[IpoBeneHa HaykOBO-OOIPYHTOBAaHA OINIHKA TPHIATHOCTI palilOHOBAHWUX COPTIB
YepellHi Mi3HKOT0 CTPOKY JTOCTUTaHHS, BUPOIICHNX B yMoBax I1iBaHs YKpaiHu 1o 3amo-
POXKyBaHHS Ta TPUBAIOTO HU3KOTEMIIEPaTypHOTO 30epiraHHs MPOTATOM ILECTH MICSAIIIB,
JI03BOJISIE 3pOOUTH HACTYITHI BHCHOBKH: 32 KOMIUIEKCOM (Di3iK0-0i0XiIMIYHHX HapaMeTpiB
BCTaHOBIICHO PAHKUPOBAHHUH PsT COPTIB 32 CTYNEHEM IPHUAATHOCTI IO 3aMOPOXKYBaHHS
Ta MECTUMICAYHOTO 30epiraHHs; B MeXax JOCHIIKYBAHOI TPYIH Mi3HIX COPTIB KPaIIuM
JUTS 3aMOPO>KYBaHHS 1 IIECTUMICSIIHOTO 30epiraHHs BUSIBUBCS HOBHI paifloHOBaHUH COPT
Mipax (1 paHr) — @Xz) =0,77.
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W3MEHEHUWA TONLWMWHBLI JINCTA KAK ®YHKLIUA
SKOJIOro-eU3nNOJNIOrMYECKOMN XAPAKTEPUCTUKU PACTEHUA
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Pad4venko C.C. - k.6.H., Aepogpusudeckuli HUN, e. CaHkm-lTemepbypa

CocTosiHMe M3y4YeHHOCTH MPO00JeMbl. AMIUIUTYAa CYTOYHOTO XOAa OBOI-
HEHHOCTH OPTaHOB PACTEHHUI OMpenessieTCs He TOJIBKO HANPSHKEHHOCTHIO BHEITHUX
YCIIOBHH, HO ¥ COPTOM, BHIOM pPacTE€HHH, TO €CTh UX TCHOTUIIMYECKUMHU CBOWCTBA-
MmHu [5,8,9]. Ot pasnuuust 00ycIOBIEHBI, B IEPBYIO OYepeb, Pa3IMYHON 3acyX0yc-






