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AHOTALIA 3a 0onomozoio iHmepnoisyii excnepumeHmaibHux 0anux 3a memooom Jlacpanoica 6yna eusnavena 36epejcenicmo
nnoodie A0nyHi 3 euxodom cmanoapmuoi npooykyii He menute 90%. Ompumani OauHi ceiouamv, Wo CcepedHs PO3PAXYHKOBA
30epediceHicmos NA00I6 AONYHI OYIA Oewo HUNCUOI NOPIGHAHO 3 (GaxmuyHo ompumano. Makcumanvroio 306epejcenicmio
Xapaxmepu3zyeanucs nioou sa6ayui copmy @nopina, a minimanororw — copmy I onoen Jleniuwec. OCHOGHUM NO2OOHUM YUHHUKOM, SKUIL
Ma€e HAubLTbuL ICMOMHULL 6NIUE HA 30epediceHicmb NA00i6 A0NYHI € cepeOHi MAKCUMANbHI MEeMNepamypu OCMAHHbO20 MICsays
Gopmysanns nnooie.

Kniouesnle cnosa: 36epesicenicmo, no2ooHi yMogu, a6IyHs, 6Mpamu Mact, Cmanoapmua npooyKyis, X60poou, AHMUOKCUOAHMU.

DEFINITIONS OF APPLE FRUITS PRESERVATION

M. SERDYUK', N. GAPRINDASHVILI

Department of technology of processing and storage of agricultural products, Tavria State Agrotechnological University, Melitopol,
UKRAINE

ABSTRACT The study devoted to the definition of apple fruit preservation with the output of standard products above 90%. The four
apple fruit varieties were selected for studies: Idared, Golden Delicious, ReinetteSimirenko, Florina. The fruits were collected in the
harvesting stage of maturity from the orchard entered the trade fruiting season with the normal yield and good phytosanitary
condition. The temperature in the storage chamber was 0+1°C, relative humidity 90 ... 95%. The methods of variation statistics were
used in the data analysis and processing and model prediction value of the final result. By using interpolation method Lagrange in
the evaluation of experimental data the survival time of apple fruits was accurately determined with the output of standard
production above 90%. The obtained data show that the average estimated survival time of apple fruit was slightly lower compared
with the actually received. A maximum preservation characterized the apple fruits of variety Florina and minimal - the Golden
Delicious variety. The main weather factor that has the most significant impact on the safety of apple fruits is average of maximum
temperature during last month of the fruit formation. The dominant influence on the preservation of ReinetteSimirenko apple fruits
was a ratio phenol / polyphenol oxidase activity (Ph / PHO), while antioxidant enzymes are crucial for the preservation of Idared
and Florina varieties. The excessive weight losses during storage of the fruits of apple varieties Golden Delicious caused an
imbalance of antioxidant defense system and significantly reduce survival time.

Keywords: survival time, weather, apple, weight loss, standard products, disease, antioxidants.

Beryn f0Myk ~ BIUMBaIOTH ~ Oarato  ¢akropiB:  yMOBHU
BUPOILYBaHHA, arpoTeXHiYHi 3aXOIW, METeopOJIOTiuHi
[Mnomu A0TyHI BBAXKAOTHCS NIETMYHMM  YMOBM BereTauifHOro mepiomy, CTyMiHb CTUIJIOCTI MiA

NpPOAYKTOM, SIKMH BOJIOZi€ HE TiJIbKM MOXKUBHOWO, a M
JiKyBanbHO-TIpoQinakTudHoro nieto. [loXWBHI AKOCTI
s0lyK OOYMOBJIEHI BMICTOM BYIJIEBOAIB, KHCIOT,
(eHONMbHHUX pEYOBMH, (pepMeHTiB, Tomo. Y IX ckiami
BUABJIEHO [OHAJ [ECATH BIiTaMIiHIB, HEOOXiOHUX IS
moauHu [1, 2].

Omxe 1y 3abe3nedyeHHs HaceleHHsA KpaiHu
wogamMu  S0MyHI MPOTATOM IJIOTO POKY Yy Mexkax
HAYKOBO-OOTpYHTOBAaHMX HOpPM HEOOXiHO He TiIbKH
30iMpIINTH TX BUPOOHMUTBO, a W 3HAYHO CKOPOTUTH
BTpaTH NpH 30epiranHi [3].

OcobnuBa LIHHICTH MJIOAIB 0MyHI 00yMOBIEHa
3[aTHICTIO 30epiraTucsl MpoTAroM TPHUBAJIOro nepiogy 3
MaKCHMallbHUM 30epeXeHHsAM SKOCTi [4].

[Mig skicTio TOAiB po3yMmieTbest ixX OionoriuHa
LIHHICTh, fAKa BHU3HAYAETHLCA XIMIYHUM CKJIaAOM |
TOBAPHICTh, 110 XapPaKTePU3YETHCS BUXOAOM CTaHAAPTHOT
nmpoaykuii Ta BTparamMu Macu. B 0aratbox pobortax
3a3Ha4eHo, M0 Ha (HOpPMYBaHHS SKICHMX TOKa3HUKIB

yac 3HIMaHH$, CTiMKiCTh COPTIB 0 XBOPOO i LIKiIHUKIB,
yMOBHM 30epiranHs oo [5 - 9].

Y  BUpOOHMYMX yMOBax paliOHaJIbHUM Ta
€KOHOMIYHO  OOIPDYHTOBAaHMM  BB@)KA€TbCAd  TEPMiH
30epiraHHs IIOMIB 3 BUXOJOM CTaHAAPTHOI MPOIyKLii He
Mmeniie 90%. 3 mornsay Ha e, TepMiH 30epiraHHs MIoniB
3 3araJbHAUMHU BTpatamMu He Oinbme 10% B mpakTwmi
30epiraHHs NPUAHATO HA3MBATH 30€PEKESHICTIO TUTOIB.

Ha cporoaHimHiii 1eHs BU3HaYEHHs palioHAIbHOT
30epeKEHOCTI IUIOAIB € JOCTaTHhO CKIIAMHOIO 3a/adueio.
CrpaBa B TOMy, IO TNEpenIiAM CTaHy IUIOAIB —
KOHTpPOJIbHI peBi3il — mpoBomATh Mia 4Yac 30epiraHHs
3MMOBUX COPTIB sI0JIyK Ha MOYATKy mpouecy — uepes 2...3
Micsli, a HampukiHIi — momicsaud. Yactimi peBisil
CHPUAIOTH 30UIbLIEHHIO TEMIONPUTOKIB A0 XOJOAUIbHOT
KamMepd Ta [MOpPYLIEHHIO TEeMIEpaTypHOro pexumy
30epiraHHs. TakuM YMHOM BUHUKAE CUTYallis, KOJIM BUXIi]l
CTaHAAPTHOI MPOMYKLIl MiJ yac MepefoCTaHHbOI peBi3il
nepesuurye 90 %, a mig yac OCTAaHHBOI 3MEHLIYETHCS 0
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70...80%, 1moO 3HAYHO  3MEHIIye  EKOHOMIidHY
e(eKTUBHICTh 30epiranHs.
3 norAgy Ha Ue, MNUTaHHA BHM3HAYEHH:

pauioHaNbHOT 30epeKeHOCTi TUIOAIB SAO0NYyHI € JOCHTh
aKTyaJbHHM. Po3pobieHa paHile METOJMKa
MPOTHO3YBaHHA BEJIMYMHM BTpPaT Macu Ta LIBUAKOCTI
3pOCTaHHA  KibKOCTi  (izionoriuHMx pos3namiB  Ta
MiKpOOiOJIOTiYHMX 3aXBOPIOBaHb NpW 30epiraHHi MioniB
s0JTyHi TAfOTh 3MOTY BUPILINTH Lo 3amady [10].

Meta poGoTun

3a IoroMOror METONIB IHTEPHOJSLii OTPUMaHUX
eKCMepUMEHTAJIbHUX JaHUX BU3HAYUTH 30epexeHicTh
TUIONIB 0JMYHI 3 BUXOAOM CTaHAApTHOI MpPOIYKLii He
meHme 90%.

BukyiaieHHs 0CHOBHOI'O MaTepiany

Hocnimxennst nposoannucs y 2003-2012 pokax B
MenitononscbkoMy paiioHi 3amopizbkoi obmacti. s
JocnimkeHHs: Oynu oOpani mioam sOMyHI YOTHPBOX
copTiB, fKi BHeceHi m0 /JlepkaBHOTrO peecTpy COpTIiB
POCJIVH NMPUAATHUX IS IOMIKMpPEHHs B YKpaiHi: Aiinapen,
Il'onpen Mlenimec, Pener Cummupenka, ®mnopina. [lnoan
Oynu 3i0paHi y 3HIMaJbHIN cTaaii cTUTIOCTI 3 caliB, MO
BCTYMWAM Yy TOpYy TOBApHOrO IUIOJOHOLIEHHA, 3
HOpPMaJIbHOI ypoKaiiHicTio, Ta 100puM (iTo caHiTapHUM
CTaHOM.

Ha 30epiranHa 3aknajanaca npoaykuis 1
ToBapHOro copty. Temmeparypa y kamepi 30epiraHus
mroniB 0+1°C, BinHocHa BojtoricTb MoBiTps 90...95%.

IMpu anamizi Ta 00pOOLi eKCHEepUMEHTAILHUX

JaHWX | TPOTHO3yBaHHI  KIHLEBOTO  pe3yJbTaTy
BUKOPHCTOBYBIM METOAM BapialiifiHOi CTaTUCTUKH:
MPOBOAMIM ~ MaTreMaTudHy  oOpoOKy, mapHuili i

MHOKMHHUN KOpENSILiHUIA | perpecuBHUIA aHaNi3M - 3a
b. A. JlocnexoBum [11], BUKOpPUCTOBYIOUN KOMM'IOTEpPHI
nporpamu "MS office Excel 2007", maker "Statistica 6" i
NepCcoHaNbHUI KOMI'IOTeP.

PesysbTaTH Ta iX 00roBopeHHst

3a pe3ynapTaTaMl HAMIAX JOCTIIKEHb CepemaHs
TpUBaIicTh 30epiraHHs MIOAIB A0TyHI cTaHoBWA 214 1
3 BHXOJOM CTaHAapTHOi mponykuii 85%. MinnuBicTe
AHAJI30BAHOTO TIOKa3HMKA OLIHIOBAJach SK CEepeaHs
(V=19,1%).

MakcumanbHOlO 1 Haii0inbw  cTabinbHOMO
TpUBaJCTIO  30epiraHHs 3  CepeiHIM  BUXOIOM
cranaaptHoi mpoxykuii  88,6%, xapaktepusyBanucs

oy s16nyHi copty ®nopina (puc. 1).
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Puc. 1 — Tpusanicmv 30epicannst nnodie A61yHi,
0i0 (cepeoni 2003 — 2012 pp.)

HaiiMenma TpuBanicte 30epiranHs 3adikcoBaHa
s ofiB si6yni copty Tonnen Henimec. [Ipn upomy
BUXill CTAHZApTHOT TNPOAYKLIl MIOAIB OaHOTO COPTY
CTaHOBUB NpHOIN3HO 85%. BiNbll BUCOKOIO MiHIMBiCTIO
JaHOTO TMOKa3HMKa BiJpIi3HANMCA IUIOAM COPTiB Aitmapen
ta Pener CumupeHka.

3 MeTol BH3HA4YeHHS 30epekeHOCTi TUIOAiB
SIOJTyHI HOCIHIIKyBaHUX COPTIB 3 BHUXOJOM CTaHAAPTHOT
npoxaykuii 90% OyB mpoBeneHUit perpeciiiauii aHai3 Ta
3a Horo pesyibTaTaMd OTPHUMaHi  TOJiHOMiaNbHI
3aiexHocTi  3...6  mopsaky.  Ale  BCTAHOBUTH
30epeKeHiCTh IUIOIB 332 TAKMMU 3al€KHOCTAMU € TOCUTb
CKJIAHOIO 3ajayero, a OTPUMaHi pe3yJbTaTH MaroThb
3HayHy MoxuOKy. Tomy, U1 BCTaHOBJEHHA TOYHMX
pe3yabTaTiB HaMu OyJia MPOBeAeHA IHTEPMOJIALIA JaHUX

- (x X )(X_ Xs)

-y (x_xz)(x_x3)
B ? (X, = x,)(x, = ;)

1 +Y (X—Xl )(X_xz)
(xl —X )(‘xl =X )

Y 3
(Xs -4 )(xs - xz)

3a MeToaoM Jlarpanxa [12].

Hns  iHTepnionAuii  3a  eKCIEPUMEHTAILHUMHU
JaHUMU Oynmu oOpadHi 3 CyMiXKHI TOUYKH, MK SKUMH,
WMoOBipHO, Oyzne 3HAaXOOWTHCS  IyKaHe 3HAYSHHS

30epeKeHOCTi TUIOAIB. [HTEpHoNALiI0 BUKOHYyBaJld 3a
(opmyroro Jlarpanka, sska Ma€ BUTIIS;

[Micns mepeTBOpeHHs AaHOT POPMYIIA OTPUMYBATH
piBHAHHA BULY: Y= ax’+bx-+c, Ta po3B’13yBany Horo npu
V=10. Pe3ynbraT po3paxyHKiB TpelICTaBieHi Ha
PUCYHKY 2.

HaBeneni nmaHHi cBigyath Mpo Te, WO CepeaHs
po3paxyHKoBa 30epekKeHICTh IUIoAiB A0NMyHI Oyna neio
HWKYOIO  MOPIBHAHO 3  (PaKTUYHO  OTPUMAHOIO.
MakcumainbHOI — 30€peKEeHICTI0  XapaKTepH3yBaJHCs
mwioan sS0MyHi copty DnopiHa, a MiHIMAIBHOI — COPTY
Tlonpen enimec. [Tnonu s6myHi copty [Nonnmen demninrec
Maly | HaiOuIbIy MIHIMBICTE [JAHOTO TIOKAa3HUKA
(V=28,5%).
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Puc. 2 — Cepeons 36epesicenicmo ninooig sonyHi,
ecmarosnena inmepnonayicto 3a memooom Jlazpanarca,
0i6 (cepeone 2003 — 2012 pp.)

3arajgpHOBIIOMO, WO Ha 30epekeHiCTh ICTOTHMI
BIUIMB MalOTh SIK MOTOTHI YMOBH BETETAIliIfHOTO TIePiomy,
TaKk | KOMIIOHEHTH XIMIiYHOTO CKJaxy, HaKOIWYeHi
TIIO/IOM 3a TIepioJT BeTeTallil.

JIns  BCTAHOBIIEHHSA TOTOJHUX UWHHUKIB, SKi
MalTh HaWOUIbIIMI BIUIMB Ha 30€pEeXEHICTh TUIONIB
sONyHi OyJM TpOBENeHI MHOXWUHHHUI KOpeNsUiiHuiA i
perpeciiinunii  aHanizu. Pe3synbTatamm  KopensUiitHOro
aHaJli3y BCTAaHOBJIEHO, 110 30epeKeHiCTh MJIOAIB AOMyHIi
copty Alizapel CHJIBHO Kopemoe 3 6 TOroAHUMHU
yuHHUKamMu, copTy [onnen [lenimec — 3 2, copty PeHer
Cumupenka — 3 7, a copty ®nopina - 3 3 moromHuMu
ynHHuKaMu  (puc.3). CepenHs 30epexeHiCTb TJIOAIB
SONyHI CHJIBHO KOpeNoe 3  JBOMAa  IOTOIHUMM
YUHHUKAMU: Cepe/IHi MakcuMalbHi Temmepatypu (r=0,87)
Ta  CepeiHi  TeMmepaTypd  OCTaHHbOIO  MicCsLs
¢opmysanns moais (r=0,68).

3a pe3yabTaTaMM MHOXXMHHOTO perpeciiiHoro
aHaslizy OyJI0O OTPUMAaHO HACTYMHE PiBHAHHA 3aJIEXHOCTI
30epeKeHOCTI TJI0/1iB 0Ty Hi Bif MOTOAHUX YNHHUKIB:

Auioapeo
V=10,162X; —0,085X,+14,381X3+10,362X4 — 4,408X5 —

3,099Xs — 420,454

ne Y — 30epeKeHiCTh IIoAiB A0IyHi, 1i0,

— CAT 3a Bererauiiinuii nepioa, °C ( B Mexax
Bim 3111 o 3622 °C),

X2 - CET Bume 10°C, °C, (B mexax Big 1515 mo
2268 °C),

X3 — cepemHi MakcUMajbHI  Temmeparypu
octaHHbOro Micsiis (opmyBanHs mioais, °C, (B Mexax
Bin 23 no 28 °C),

X4 — cepemHi  MiHIMalbHI  TeMmepatrypu
ocTaHHbOrO Micsiis (opmyBanHs 1ioaiB, °C, (B Mexax
Bin 11 mo 16 °C),

Xs — cepemHi TemmepaTypyd OCTaHHBOTO MiCSIA
(opmyBanHs oA, °C, (B Mexax Big 17 go 21 °C),

X¢ — cepemas BBII ocranHbOTO  Micsmd
(opmyBaHHs ToaiB, % (B Mexax Big 58 no 74 %)

[Tpu upomy, koedinieHT MHOXKMHHOT Kopensawii (R)
nopismoBae 0,96, koediuient nerepminauii (R?) — 0,92,
ckoperoBaHuii koediuieHT nerepminauii — 0,77, kputepiii
F(6,3) — 6,0159, piBenp 3Hauumocti — 0,08467, npu
CTaHAapTHiM nomunui ouinky — 19,231.

[Ticnst BUKIIIOUEHHS 3 PIBHSHHSA YWHHUKIB, SKi Y
He3Ha4yHii Mipi BIUIMBAIOTH HA peE3yNbTaT, a TaKOXK
KOJIiHEapHUX, MiICYMKOBE PiBHAHHA MPUITHAIO BUTJIAL:

CAT
08 CET>1CID CET> 10°
0 67 O 79

36epe>1(emc'n: Sepexemcm

AH,uapE,u
:ep min
CrmaxT BBH 07
cep 0,21
BBH
70,66 O 66
CrnaxT
0.88

CT0.86 B
0,68
SbepemeHIcTE

3bepexeHICTE
Tonnen Oenimec
AminBBII
0,70

Puc. 3 — Kopenayiiini 36 'si3xu misic 30epesicenicmio
n100i6 A0MYHI Ma NO20OHUMY YUHHUKAMU, cepeoni 2003 —
2012pp.: CAT — cyma axmusHux memnepamyp 3a
secemayiinuil nepioo, °C; CET>10° - cyma ecpexmusnux
memnepamyp euwye 10°C, °C; CET>15°C — cyma
epexmuenux memnepamyp euuge 15°C, °C; I'TK —
2iopomepmiuHuil Koeiyicnm 3a eecemayitinuil nepioo;
K[ — kinoxicmo owig 3 onadamu oinoute 1 mm; ymogu
ocmannbo2o micays hopmysanns nnoodig: CT — cepeoni
memnepamypu, °C; CmaxT — cepeoni maxcumanvHi
memnepamypu, °C; CminT — cepeoni minimanvHi
memnepamypu, °C; AmaxT — abcontomui makcumanvii
memnepamypu, °C; cep. BBII — cepeons BBIl; AminBBII-
abconmomua minivanvra BBII.

Pener
CHMHpEHKa

Dnopisa

V=0,117X; + 16,113X3— 607,927,

ne YV — 30epekeHicTb MIoAiB 10yHi, 1io,

— CAT 3a Bererauiiinuii nepioa, °C ( B Mexax
Bin 3111 no 3622 °C),

X3 — cepemHi MakcuMajbHi  TemmepaTypu
ocTaHHbOro Micsiis QopmyBaHHs MioaiB, °C, (B Mexax
Bim 23 no 28 °C).

[pu upomy, koedinieHT MHOKUHHOT Kopensawii (R)
nopismoBas 0,91, xoedinienT merepminanii (R?) — 0,82,
ckoperoBaHuii koediienT nerepminauii — 0,77, kputepiit

F(2,7) — 15,896, piBenp 3Haummocti — 0,0025, mpu
cTaHAapTHii nomuini ouinku —19,306.
IMpuBatHi  koedilieHTH  eJacTUYHOCTI 000X

¢axropiB Oinbine 1 (dpakrop X; — 1,93, X3 — 2,04), mwo
CBIIYMTH TPO 1X ICTOTHUIA BIUIMB Ha 30€PEkKEHICTh MIIOIIB
a0ayHi copTy Alimapen 3 BHMXOAOM CTaHIApPTHOI
npoxaykuii He meHie 90%.
Tonoen Jeniwec
V=1,7613X,+5,0706 X, — 684308,
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ne Y — 30epekeHiCTh IIoAIB A0IyHi, 110,

X — KUJIBKICTh JHIB 3 onagamu Oinbiire 1 MM, [IHIB,
( B Mexax Bia 54 no 94),

X, — abcomoTHa MiHiManbHa BBIT octraHHbOTO
Micsius popMyBaHHA TIOIB, %, ( B Mexax Bin 13 mo 30).

[Tpu oMy, KoedinieHT MHOKUHHOT Kopesuil (R)
nopismiosae 0,86, koediuient nerepminauii (R?) — 0,74,
ckoperoBaHuii koediieHT netepminauii — 0,67, kputepiii
F(2,7) — 9,9874, pieenp 3Haummocti — 0,0089, mpu
CTaHOApPTHi# mOMMI OiHKN —27,364.

[MpuBatHi koedilieHTn emactuaHOCTI (akTopy X
menme 1 (0,04), a dakropy X, - Oimpme 1 (1,64), mo
CBiMUUTH TPO Horo OiNBIN iCTOTHWI BIUIMB Ha
30epeKeHicTh MIoAiB A0ayHi copry [onpmeH [lenimec 3
BUXOJIOM CTaHIapTHOI mpoaykuii He MeHIe 90%.

OTxe, OCHOBHUM TMOTOAHUM YMHHUKOM, KU Mae
HalOiNbIl ICTOTHWIT BIUVIMB Ha 30€pekeHIiCTh IUIONIB
s6myHi copty [onnen Jlenimiec € abcomoTHa MiHiManbHa
BiJHOCHA BOJIOTICTb  TOBIiTPSA  OCTaHHBOTO  MicCSL
(opMyBaHHS TUIOMIB.

Penem Cumupenxa
V=10,054X; - 0,061X; — 0,056X3 —76,164X4+23,481X;5 —

—6,390 6+ 1,974X7;—237,083
ne Y — 30epeKeHiCTh IIIOAIB A0IyHi, 110,
X — CAT 3a pik, °C ( B mexax Bix 3430 mo 4281 °C),
X, - CET Bume 10°C, °C, (B Mexax Bim 1515 10 2268
°0),
X3— CET Buime 15°C, °C, (B Mexax Bix 670 mo 1300
°0),

X4 — I'TK 3a BereratiiiHuii nepiof, B.0., (B Mexax
Bin 0,39 mo 1,22 B.0.),

Xs - abcomoTHI MakCUManbHI TeMmIeparypu
ocTaHHBOTrO Micsas (opmyBanHs mioais, °C, (B Mexax
Bix 31 10 40 °C),

X6 — cepemHi TemrmepaTypyd OCTaHHBOTO MiCSIA
(opmysanHs mwioxis, °C, (B Mmexax Bix 17 mo 21 °C).

X7 — cepeans MiHiManbHa BBIT ocranHbOrO
Micsius (hopMyBaHHS TUIOAIB, %, (B Mexax Big 35 mo 48
%0)

[pu upomy, koedinieHT MHOXUHHOT Kopenswii (R)
nopismosas 0,88, koediuient nerepminauii (R?) — 0,77,
ckoperoBaHuii koediuieHT nerepminauii — 0,13, kpurepiii
F(7,2) 0,96, piBeHb 3HAYMMOCTI 0,59801, npu
CTaHOApTHi# moMwmi omwiHk — 42,93 1.

[lincymkoBe pIBHSAHHS Ui JAQHOTO COPTY MAae
BUIJIAL

V=18,252X5—76,953X4—219,787,

ne Y — 30epeKeHiCTh IoAiB A0yHi, 1i0,

X4 — I'TK 3a BererauiiiHuii nepiof, B.0., (B Mexax
Bin 0,39 mo 1,22 B.0.),

Xs - abcoMoTHI MakcHMajbHI TeMmmepaTypu
ocTaHHbOro Micsist GopmyBanHs 1ioaiB, °C, (B Mexax
Bin 31 mo 40 °C).

[Tpu upomy, KoedinieHT MHOXKUHHOT Kopenswii (R)
nopismoBas 0,87, xoedinient merepminanii (R?) — 0,75,
ckoperoBaHuii koedinieHT nerepminauii — 0,68, kpurepiii
F(2,7) — 10,445, piBens 3Haummocti — 0,00792, mpu
cTaHmapTHi mommi ominkm —24,011.

[MpuBatHi KoedilieHTH emacTUIHOCTI (akTopy X4
mente 1(0,29 B.0.), a aktopy Xs - 6impme 1 (2,41), mo
CBimuMTH mpo #oro OinbII  iCTOTHWII BIJIMB Ha
30epeKeHiCTh TIOIB f0MyHI copTy Pener CumupeHka 3
BHUXOJIOM CTaHIapTHOT MpoAyKuUii He MeHLIe 90%.

OTxe, OCHOBHUM TOTOJAHUM YHMHHHUKOM, SIKHH Mae
HaWOIMbII ICTOTHWIT BIUIMB Ha 30epekeHiCTh TMIIONIB

s0myHi  copry Pener CumupeHka €  aOCONIOTHI
MakCHMaJlbHi ~ TeMIlepaTypd  OCTAHHBOTO  MicALs
(hopMyBaHHSI IDIOMIB.

Dnopina

V=17,596X; +15,552X,+1,416X3 -472,239

ne Y — 30epekeHiCTh IoAiB A0IyHi, 10,

X1 — cepemHi MakcuMalbHi  TemmepaTypu
ocTaHHbOTO Micsist (opmyBanHs TIoAiB, °C, (B Mexax
Bin 23 mo 28 °C),

X, — cepemHi MiHIManbHi  TemmepaTypu
ocTaHHbOTO Micsist (opmyBaHHs ToaiB, °C, (B Mexax
Bin 11 mo 16 °C),

X3 — cepenmHi TemmepaTypH OCTAaHHBOTO MicSLA
(dopmysanHs mwioxis, °C, (B Mexax Bix 17 mo 21 °C).

[Mpn oMy, koedinieHT MHOKMHHOT Kopersii (R)
nopisaroBae 0,95, xoedinient merepminamii (R?) — 0,90,
ckoperoBaHuii koedinieHT nerepminauii — 0,85, kpurepiit
F(3,6) — 18,036, piBers 3Haummocti — 0,00209, mpu
CTaHAAPTHi# nomMuni ouiHku — 15,236.

[MincymKkoBe piBHSHHSI Ma€ BUTJISIL

V=18.257X; +16,375X,— 472,888,

ne YV — 30epekeHicTb MIoiB 10yHi, 1i0,

X1 — cepeaHi MakcuMalbHi TeMmIepaTypH
ocTaHHbOro Micsist GopmyBanHs 1ioaiB, °C, (B Mexax
Bix 23 no 28 °C),

X, — cepemHi MiHIManeHi  TemmepaTypu
ocTaHHBOTO Micss GopmyBanHS TIoAiB, °C, (B Mexax
Bim 11 go 16 °C).

[pu ubomy, koedinieHT MHOXKUHHOT Kopenswii (R)
nopismosae 0,95, koediuient nerepminanii (R?) — 0,90,
ckoperoBaHuii koediuieHT nerepminauii — 0,87, kpurepiii
F(2,7) -31,436, piBenp 3Hauumocti — 0,00032, mnpu
CTaHAapTHil nomuni ouinku —14,131.

[MpuBaTHUii KoediuieHT enacTUIHOCTI (pakTopy X»
menme 1 (0,99), a ¢akropy X; - Gimbme 1 (2,14), wo
CBiMUUTH TPO Horo OiNbII iCTOTHWI BIUIMB Ha
30eperkeHiCTh MoAiB A0IyHI copty DrnopiHa 3 BUXOOOM
CTaHAApTHOI npoaykuii He MeHuie 90%.

OTxe, OCHOBHUM TOTOAHUM YHHHHKOM, KU Ma€e
Hali0iIbII ICTOTHWI BIUTMB Ha 30€pEeXKEHICTh IUTOIIB
sOmyHi copry @nopiHa € cepenHi MaKCHUMalbHi
TeMIepaTypy OCTaHHbOTO MicALs (POpMyBaHH: MIIOMIB.

CepeoHe no abnykam

V=19,004X, — 1,776 X, —260,926

ne YV — 30epekeHicTb MIoAiB 10yHi, 1i0,

X1 — cepe;aHi MakcuMallbHI  TemmepaTypu
ocTaHHbOTrO Micsas GopmyBanHs mioais, °C, (B Mexax
Bix 23 no 28 °C),

X, — cepenmHi TemmepaTypu OCTAHHBOTO MicsLT
(opmyBanHs oA, °C, (B Mexax Bix 17 mo 21 °C).

[Mpu upomy, koedinieHT MHOKHHHOT Kopensawii (R)
nopismoBas 0,87, xoedinieHT merepminanii (R?) — 0,76,
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ckoperoBaHuii koediieHT nerepminauii — 0,69, kputepii
F(2,7) — 10,844, pieers 3Haummocti — 0,00718, mpm
CTaHAAPTHi# nomMuiLi ouiHky — 15,568.

CepenHbOCOPTOBE TMiACYMKOBE PIiBHIHHSA  Mae
BUTJIST:
V=17,716X, -262,125,
ne V — 30epekeHicTh MIoiB 10IyHi, 1i0,
X, — cepemHi MakcUMalbHi  TeMImeparypu

ocTaHHBOTO Micsas (opmyBanHs ToaiB, °C, (B Mexax
Bim 23 o 28 °C).

[Tpn oMy, koedinieHT MHOXKMHHOT Kopeswii (R)
nopisaroBae 0,87, xoedinient merepminanii (R?) — 0,76,
ckoperoBaHuii koedimieHT nerepminauii — 0,72, kpurepii
F(1,8) —24,509, pienp 3naummocti — 0,001129, mnpm
CTaHAAPTHil nomMuii ouinku —14,625.

OTxe, OCHOBHUM TMOTOAHUM YMHHUKOM, KU Mae
HalOiNbII ICTOTHHWIT BIUIMB Ha 30epekeHiCTh MIIONIB
A0JyHi € cepeiHi MakcUMalbHi TeMIepaTypu OCTaHHbOTO
Micsius popMyBaHHS TUIOIB.

JIns BCTaHOBJEHHS BHM3HAYaJbHOTO YHWHHHUKA
cepesl KOMMOHEHTIB XIMiYHOTO CKiamgy Ta SAKiCHUX
MOKa3HUKIB TIOAIB Y hopmyBaHHi iX 30epexxeHoCTi, Oyna
MpoBeJeHa KOMIUIEKCHAa  iHTerpajbHa OL(HKa Ta
BU3HAYEHI 3HAYEHHS MPIOPUTETIB KOKHOTO MOKA3HHUKA.

KommekcHa iHTeTrpanbHa OLiHKAa BUKOHYBAlach
3a MertonoM aHani3y iepapxiii T. Caaru [13]. Matpuui
MapHUX TIOpiBHAHb Oyl po3poOJieHi Ha OCHOBI
KoedillieHTiB Kopensuil Mk KOMIOHEHTaMU XiMiYHOTO
cKlamy TIIoAiB Ta ix 30epexenicTio. OtTpumaHi B
pe3ysbTaTi po3paxyHKiB BEKTOPH TMpPiOPUTETIB HaBeleHi
Ha PUCYHKY 4.

0.3
0.25
0.2 g
0.15 H—1 | —
0.1 | [ — B - I § | T
% il Il bt st i
o Thladl o AR ot O el M il
Afizapen Tomnen Pener QIOpHHA  CEpenHE II0
Henimec  CHMHpeHKa AGTYKAM
EBM. =X =] mK =@ « AK = COJ ~ IO =IIKI = I[BI = ®/I100

Puc. 4 — Bekmopu npiopumemie komnonenmie
XIMIYHO20 CKNA0Y mMa NOKA3HUKIG AKOCMI N100i6 A0TYHI:
B.M. — empamu macu, X — xeopobu, L] — yyxpu, K —
opeaniuni kucnomu, AK — ackopbinosa xucnoma, CO/ —
akmugHicms cynepokcudoucmymasu, [10 — akmugnicme
nepoxcuoasu, LIKI — yykposo-kucnomuuii inoexc, L{BI —
yykpogo-gimaminnuil inoexc, O/ MO0 —
enonu/nonighenonorkcuoasa.

OTpuMaHi NpiopuTeTH CBiaYaTH, MPO AOMIiHYIOUNil
BIUIMB TNOKa3HUKa (penonu/momidenonokcunasza (O/I1DO)
Ha 30epexeHicTb rmoniB  sA6myHi copty Pener
CumupeHka. Baromuii BIDIMB Ha aHANi30BaHMI TTOKA3HUK
IS TUIOAIB  JIaHOTO  COPTY  MAlOTh  TakoX |
HU3bKOMOJEKYJISIpHI anTrokcuaanTu (pexonu (D), mykpu
(1)) ta aktuBHicte COJ. [ns 30epexeHOCTi IUIONIB
s0myHi copriB ®nopina i Alinapen BU3HAYaIBHOIO € Ais
AHTUOKCUAAHTHUX (PEPMEHTIB, MPUUOMY 11l A0IYK COPTY

®nopiHa — IOMIHYIOUOI0 € AaKTHUBHICTh TEPOKCHAA3N
(ITO), a copty Atimapen - COJI. Kpim Toro, 30epekeHicTh
sa0myk copty @nopiHa 3HAYHOIO MIpOK 3alIeKUTh Bil
BMiCTy (DEHOJNILHUX CTOJYK Ta BiTbHUX KHCIIOT.

Llo crocoBHo muoxniB s6ayHi copTy [onnmen
Hemniwec, To iX 30epexeHiCTb B MEpIIy Yepry 3alexHThb
Bil piBHA  MIiKpOOiOJOTiYHUX  3aXBOpIOBaHb  Ta
¢izioNoriyHUX po3NajiB, SAKi € HACTiIKOM HaaMipHHUX
BTpaT MacH.

TakuM YMHOM, MOXHA 3POOMTH BUCHOBKH, LIO
po3paxoBaHi BEKTOPH MPIOPHUTETIB BIUIMBY KOMIIOHEHTIB
XIMIYHOTO CKJIady Ta MOKa3HUKIB SIKOCTi Ha 30epexkeHicTh
TUIOAIB SAOTYHI WIJKOM Y3TOIKYIOThCS 3 PO3paxOBaHUMHU
BEKTOpaMHU MpPIiOPUTETIB aHTHOKCUOAHTHOTO CTaTyCy

(puc.5) [14].

03
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Puc. 5 — Bekmopu npiopumemie komnonenmis
AHMUOKCUOAHMHOI cucmemu niooie AOIyHi

Bukito4eHHST CTAHOBIATH IUIOAM SAONYHI COPTYy
lonpmen [lenmimmec, B AKWX HagMipHI BTpaTW Macu
BUKJIMKAIOTh po36anaHCyBaHHS AHTHOKCUIAHTHOT
CUCTEMU 3aXUCTY, NOCNA0IIOTh NPUPOIHY CTiMKICTb 10
3aXBOPIOBaHb T iCTOTHO 3HIKYIOTh 30€PEKEeHICTb.

BucHoBkH

1. Iurepmonsuis ekcHnepUMEHTalbHUX HaHUX 32
meronoM Jlarpamwka pmama  3MOry — TOYHO
BU3HAYUTH 30€peeHiCTb TIUIoAiB  sAONyHI 3
BUXOZOM CTaHIApTHOI TPOAYKIIl HE MEHIIe
90%.

2. OCHOBHMM TMOTrOJHMM YWHHUKOM, SIKUH Mae
HalOINbII ICTOTHUWIA BIUIMB Ha 30€peKeHiCTbh

mioniB  s0MyHi € cepedHi  MakcHUMalbHi
TEMIIepaTypy OCTAHHBOTO MicAld (GopMyBaHHS
IJIOAIB.

3. JloMmiHyroumii BIUIMB Ha 30€pekeHICTh IUIOMIB
A05yHi copty PeHer CumupeHka Mae MOKa3HUK,
SAKMH  XapakTepu3ye  BiTHOIIEHHA  BMICTY
(eHONB [0 AaKTUBHOCTI MoOJi(eHoNIoKCHIa3H
(D/TIPO), natomicte ans coptiB DropiHa i
Aiinapen BHU3HAYaJIbHOIO € Iist
AHTHOKCUIAHTHUX (DEpPMEHTIB.

4. HapgMipai BTpatu Macu npu 30epiraHHi miozis
a6nyHi copty [onnen /leniuec BUKIMKAIOTDH
po3banaHCyBaHHs IX aHTMOKCUIAHTHOI CHUCTEMU
3aXUCTY Ta ICTOTHO 3HWKYIOTb 30€PEXKEHICTb.
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AHHOTALIHA C nomowsto uHmepnoisyuy 5KCHEePUMEHMANbHLIX OAHHLIX no  memooy Jlaspawsica Owina onpedenena
JIeHCKOCNOCOOHOCHb NIL0008 SAONOHU C bIX000M CHMAHOAPMHOU npodykyuu He menee 90%. Ilonyuennvie OanHvle ceudemenbcmeyom,
YUMo CpPeOHsIsi PACYEMHAsL NeHCKOCNOCOOHOCHTb NI0006 SAONOHU ObLIA HECKONbKO HUMCe NO CPAGHEHUIO C ()aKmuuecKky NOoxy4eHHO.
MaxcumanoHoll 1e)CKOCHOCOOHOCTBI0 XAPAKMEPU306anUcy HA00bI 010U copma Dropuna, a munumanvhoi - copma [ onden
Jenuuec. OcHOGHbIM NO20OHBIM PAKMOPOM, KOMOPLIl umMeem Haubonee CyuecmeeHHoe GiUsHUe HA NeICKOCNOCOOHOCHb NI0008
AOIOHU AGNAEMCS CPEOHSS MAKCUMAIbHAS MEMNePamypa noCcieOHe20 Mecayd (hopmMupo8anust ni0008.
Kniouesvle cnosa: iedckocnocobnocms, no2oOHbie YVCIOGUs, SOLOHS, NOMEPU MACCbl, CMAHOAPMHA NPOOYKYUs, OONe3Hl,
AHMUOKCUOAHMbL.
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