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AHOTALIA Jjocniosxcenna npucesdeni GuseieHHIO mMa HAYKOGOMY OOIPYHMYBAHHIO 6NAUGY KOMNINEKCHUX AHMUOKCUOAHMHUX
KOMNO3UYitl Ha 3MiHU 8)2/1e600H020 KOMNJIEKCY NA00I68 NPOMALOM MPUBANO20 X0N00UNbHO20 30epicanis. Bcmanoeneno, wo 06pobra
AHMUOKCUOGHMHUMU KOMROZUYIAMU 30ANAHCOBYE KAMAOONIYHI Ma aHAOONIYHI npoyecu nepemeopeHHs 8y2ne8oiie npu 30epicanii
n100060i npodykyii, smenwye y 1,1...5,0 pasie inmencugnicmes npoyecie niciA30upaibHO20 NePemeopeHHs PO3UUHHUX caxapuois, y
1,6...4,7 pa3ie weuokicmu oyykpents kpoxmanto may 1,7...9,3 pasu weuoxicme umpamu neKMuHOBUX Pe4OGUH.

Knroueevie cnosa: anmuokcuoanmu, 8yeneeoou; Yykpu, KpoXmaib; NeKMUHOSI pe4osUHY, meepoicmb, 30epieanHsl.

CHANGES IN THE CARBOHYDRATE COMPLEX OF FRUITS DURING STORAGE
WITH TREATMENT WITS ANTIOXIDANT COMPOSITIONS

M. SERDYUK"

"Department of technology of processing and storage of agricultural products, Tavria State Agrotechnological University, Melitopol,
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ABSTRACT The studies are dedicated to the identification and scientific substantiation of the effect of complex antioxidant
compositions on the changes in the carbohydrate complex of fruits during long refrigerated storage. Fruits of apple varieties dared,
Aidared, Golden Delicions, Renet Symyrenka, Florina, fruits pear varieties Konferentsiia, Viktoriia, Kiure, Iziumynka Krymu and
plum fruit varieties cornflower, Voloshka, Stenlei, Uhorka italiis ‘ka were selected for researches. The processing with antioxidant
compositions was made in storage by imprisoning them into the working solution prepaired in advance. Processing time - 10
seconds. The fruits were dried with the help of aeration. Variants of the processing: K —control, which was taken by the fruit,
processed by water; Variant 1 - AKM - complex composition which contains a mixture dimetilsulfoskid, butilhidroksitoluol (ionol) of
Polyethylene glycol; Varient 2 - AKRL - a mixture of ascorbic acid, rutin that lecithin; Variant 3 -DL - a mixture of dimetilsulfoskid,
ionol of lecithin. The storage was done in plastic boxes 15 kg of fruit each. Storage temperature 0 + 1 ° C, humidity 95%. It has been
established that the treatment with antioxidant compositions balances catabolic and anabolic processes of carbohydrate conversion
during storage of fruit products, reduces the intensity of the processes of post-harvest metabolism of soluble saccharides in 1,1 ... 5,0
times, in 1,6 ... 4,7 times the saccharification rate starch and in 1,7 ... 9,3 times the rate of consumption of pectin substances. It is
shown that pectic substances, along with starch, are used as the main reserve substance for the synthesis of sugars. A strong negative
correlation between the intensity of breathing and pectin substances confirms the active involvement of the latter in the respiratory
metabolism of the fruit.

Keywords: antioxidants; carbohydrates; sugars; starch; pectin substances, hardness, storage.

Beryn

CydacHa Teopisi XapuyBaHHA pPO3TIANAE CBIKY
IUIOAOBY TPOAYKINIO SK OCHOBHE JDKEPENI0 He3aMiHHHUX
¢biTOHYTpi€HTIB, 1 B Mepmry 4Yepry BYIJIIEBOIIB. BoHm
cKIamaroTh 10 85-90% Cyxoi Macu IJIOIB 1 BBAXKAKOTHCS
OCHOBHUM €HEPreTHYHUM 1 OIOPHHUM MaTepiajioM ix
KIiTHH 1 TKanuH. KpiM TOro, BYIJieBOAM € OCHOBHHUMH
pedoBHHAaMH, SIKIi OOYMOBIIOIOTH 3MIHM CMakKOBHX
sikocTei miomis [1].

Bci ByryieBo I MOIUISAIOTH HA JBI TPYIH - MOHO3H,
abo MOHOcaxapwiy, i TOmio3u, abo momicaxapumd. Y
CBOKO dYepry, IIOJIIO3M TOMUIAIOTh HAa MOJicaxapuan
Mepmoro MopsAKy (oJirocaxapuan) Ta HoMicaxapuan
OpYyroro  TOpsaKy  (KpoXManb, TJIKOTEH, IHYJIH,
LIEFONI03a,  TeMINEeNIoNio3a, IEeKTHHOBI  PEUOBHHH).
HuzpkoMomeKymspHi ByTJICBOIH, @ caMe MOHOCaXapHuaH i
caxaposa BIAIrpalOTh MPOBiAHY pONb B MeTabomi3Mi

H.]'IO,Z[iB. 3MiHK oux PpCeYOBUH BBAXKANOTHBCA OAHUM 3

KpHUTEpiiB  NMPUOATHOCTI  IUIOJIB 10  TPHUBAJIOTO
30epiranss [2].

OCHOBHUM HACJIIIKOM icI30MpaIbHOTO
MeTaboJi3My  BYIJICBOIIB  BBaXKAE€THCS  IOKPAIICHHS

CMaKOBHX SIKOCTEH TUI00BO1 cupoBUHU. e moB’s3aH0 3
TUM, IO TPOTArOM MICISA30MPANBHOrO  JI03piBaHHS
MacoBa YacTKa PO3YMHHUX CaxapHiB y M’SIKOTI IUIONIB
3pOCTae 3aBASKM TiIPOJI3y KPOXMAJ0 Ta IHIIUX
«rabinpHux» nomicaxapuaiB [3]. Ha nymky Oararbox
aBTOPIB, KPOXMallb € OJHHUM i3 OCHOBHMX IIOKa3HHUKIB
XIMIYHOTO CKJagy 3€pHATKOBUX IUIOMIB, 3MiHM BMICTY
SKOTO  XapaKkTepu3ylOTb  IHTEHCHBHICTb  IIPOILECIB
iCI30UpaIbHOTO T03piBaHHs [4-6].

[ToBHE OIyKpEHHS KPOXMAJIO TPHUBAE IPOTITOM
Mepmux MABOX — TPhOX MicsmiB 30epiranas. [licns
JIOCSITHEHHS TUIOAAMH MTOBHOI CIIOXKHMBYO] CTUTIIOCTI BMICT
PO3YMHHHUX IYKpiB B HHUX IIOYMHA€ 3MEHIIYBaTHUCh, IO

© CEPJIIOK M. €., 2017

BICHUK HTY "XIII" Ne 53 (1274)

137


http://teacode.com/online/udc/66/665.9.html
mailto:kowtun.marina2013@gmail.com

CEPIA "HOBI PILIEHHA B CYYACHUX TEXHOJIOI'AX"

ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

IOB’S3aHO 3 IIOYAaTKOM TIPOLECIB  CTapiHHA Ta
MOPYIIEHHAM KOOpAuHamii 6aratbox mporecis [7].

[IpoTe, 3pocTaHHs BMICTY IyKpiB BiAOyBaeThCS HE
TUIPKM 3a PaxyHOK Tifponidy Kpoxmamo. Bracmigzok
MIEPETBOPECHHS cOpOiTYy Ha cOpOO03y, IIOAH, SKI HE MAIOTh
3IATHOCTI JI0 MICJIsA30MPaIbHOTO JI03pIBaHHS, CTalOTh
O1MBII COJOJKMMHM Ha cMaK [8]

KpiM po3umHHHX caxapuniB, KpoxMmamio i
caxapoCHHpPTIB y BYIJIEBOAHOMY OOMiHI IUIOAIB aKTUBHY
y4acTh NpPUAMAIOTh TEKTHHOBI pPe4YOoBHHH. IIpoTsirom
30epiraHas TTEKTUHOBI PCYOBHHH, pasom 3
TeMIIEII0JIO3aMH  Ta LEJION030I0 MiIAI0ThCS 3HAYHUM
KUTBKICHUM 3MiHaM y Oik 3HMkeHH:. [Ipoayktu po3mamy
moJTlicaxapuiB IpUHMAIOTh y9acTh Y 0OMiHI pedOBHH Ta
MOJXKYTh BUCTyHaTH cyOocTparamu nuxasus [9, 10,11, 12].

[To mipi mo3piBaHHS HEPO3YMHHUIA MPOTONEKTHUH
NEePEXOJUTh Y BOAOPO3UMHHUM MEKTHH, YUM O00YMOBIIIOE
pO3M’ IKIIIEHHS TKaHUH. 3 MIOYaTKOM OCT
KIIIMAaKTEpUYHOTO  IEpiofy  KUIBKICTh ~ IEKTHHOBHX
pPEUOBHH Y IUIOJAX 3MEHIIYETHCSI Ta BOHH HaOyBaroTh
HENPUEMHOI IMyXKOi KOHCHUCTEHIIi. 3HMXEHHS BMICTY
MMEKTUHOBUX PEYOBHH TIOB’SI3aHO 3 IX TigpoIi3oM i
BUTpayaHHAM Ha aumxanHa [13,14]. YV mmomax, ski

TEHETHYHO MAalOTh BHCOKY JIEXKKICTb, IEPETBOPEHHS
MPOTONIEKTHHY HA  TEKTHH  BigOyBaeTbcs  OULTBII
MOBUIBHUMH ~ TEMIIaMH, 1[0 OOYMOBJIEHO CIIa0KOIO

AKTHBHICTIO TIEKTOJMITUYHUX (epmeHTiB. [loan mizHbOTO
TEPMiHY JOCTUTAHHS HABITh MicasA 4 MicsIliB 30epiraHHs
XapaKTepu3yBaIucs JIOMIHYFOUHM BMICTOM
MPOTONEKTHUHY HajJ PpO3YMHHUM IEKTHHOM, IO €
CBITYCHHSIM BHCOKOT'0 MOTEHLiaTy COpPTOBOI1
30epexenocri [15,16].

[opsin 3 1M, iCHYIOTH TBEPPKEHHS, IO BMICT
MEeKTMHOBUX  PEYOBMH NpW  30epiraHHi  II010BOI
npoxyknii Moxke 30iumbnryBaTmcs. BinOyBaerscst me 3a
pPaxyHOK OKHCIICHHS MOHOCAaXapHIiB JI0 rajJaKTypOHOBOI
KHCIIOTH, @ TAKOX BHACHIZOK PO3MAaNy CKIAIHUX CIOJNYK,
IO CKJIany sKHX BXOAWTH TMEKTWUH, IIPU aKTHBail
rigponiTHyHuX (GepMeHTiB, HANPUKIAJ MPOTONEKTUHA3U
[17,18].

OTKe, HE IUBISYUCH HA JIOCTATHBO BEJIHKY
KIUJIBKICTB iCHYIOUO1 HayKOBOi iH(pOpMarlii, 6arato NUTaHp
3aJMIIAETBCS  JMCKyciHHMMHU. | B mepmry uepry, He
BUpPIOIGHUM € TINTaHHS pETYJIIOBaHHS IIBHJIKOCTEH
MiCIISI30UPaTFHOTO MeTaboIi3My BYIJIEBOAHOIO
KOMIIIEKCY. 3 MOy Ha 1€ € JOUUIBHIMHU MPOCTEKUTH
3MIHM BYTJICBOJHOTO KOMIUIEKCY IUIOAIB IPOTATOM
TPHUBAJIOTO 30EpiraHHs MiJ BIUIMBOM aHTHOKCHIAHTHUX
KOMITO3HIIIH.

Mera poboTun

Mertoro aociiKeHb, Oyno BUSBICHHS Ta HaAyKOBE
OOTPYHTYBaHHsI BIUTHBY KOMIUICKCHHX aHTHOKCHIAHTHHX
KOMITO3MLi}I Ha 3MIHM BYIJIEBOJHOTO KOMIUIEKCY ILIOJIB
MPOTArOM TPUBAJIOTO XOJIOIMIBHOTO 30epiraHHs.

BukiiajeHHs1 0CHOBHOIO MaTepiaJry

JocnmipkeHHs  TPOBEACHI B Taspilicekomy
Jiep)KaBHOMY arpoTEeXHOJIOTIYHOMY YHiBEepcUTeTI Ha 0asi
naboparopii TexHoJOrii MepBHHHOI mepepoOku Ta
30epiraHus NPOJYKTIiB POCIMHHHUITBA HAI
ArpoTexHoJIoriii Ta exosorii , M. MeniTonoins, YkpaiHa.

JUis mociikeHb OOpaHi IUIOMU SIOMYHI COPTIB
Atinapen, lNongen demnimec, Pener Cumupenka, @opiHa,
wiogn Tpymi copTie Kondepenmis, Bikropis, Krope,
I3tomuaka Kpumy Ta miomiB cimBu coptiB Bomormka,
Crennei, Yropka itamiiiceka. [lns 30epiraHHS miioan
3epHATKOBUX KyNbTyp 30Mpasii TpuM  JOCSITHEHHI
3HIMAQJIBHOTO CTYNEHS CTHIVIOCTI, IUIOAM CIMBH —
TEXHIYHOI, TUIIOBI 3a (hopMOIO Ta 3a0apBICHHAM 3TiTHO 3
pumoramu I'CTY 01.1.-37-160:2004, I'CTY 01.1-37-
162:2004, I'CTVY 01.1.-37-163:2004. Ilepen 3axnaneHHIM
Ha 30epiraHHs OyJia MPOBECHA 1HCIICKIIis, COPTYBAaHHS i
KaxiOpyBaHHS TUIOJIIB.

OOpoOKy  aHTHOKCHUAAHTHHUMH  KOMIIO3HUITISIMHU
(AOK) BHKOHYBaJIM Y CXOBHUINAX MIJISIXOM 3aHYpEHHS iX y
3a3/aJeriib MPUTOTOBICHI poOoui pozunan. Excrosuimis
— 10 cexynn. BucyuryBanu miogu BEHTHIIOBAHHSM.

Bapiaatu 00poOku: K — KoHTponms, 3a sKuit
npuiiMany mwioan, o0pobieHi Boaoro; Bapiant 1 — AKM -
KOMIIJIEKCHA KOMITO3HUILSI A0 CKJIady SKOI BXOAATH CyMilll
TUMETHICYIb(QOCKUITY, OyTHITIAPOKCUTONYONTy (10HOIY)
Ta mnojierwneHrnikoniB; Bapiant 2 — AKPJI — cymim
acKOpOIHOBOI KUCIIOTH, PYTHHY Ta JICIUTHHY; BapiaHT 3 —
JUJI — cymimn quMeTHicyabQoCcKuLy, 10HOMTY Ta JIEHUTHHY.

30epiraHHs BUKOHYBaJIH Yy IIACTHKOBHX SIIMKAX,
no 15 kr mioniB y xoxHomy. Temneparypa 30epiraHss
0+1 °C, BigHOCHA BOJIOTICTH TTOBITPs 95 %.

BusnaueHHs ~ BMICTYy ~ PO3YMHHHX  IYKpIB,
KPOXMAJIIO, IIEKTUHOBHX pEYOBMH BHUKOHYBIN 32
cTaHmapTHUMH ~ MetonukamMu.  UlimpHiCTE M’ sKymIa
BHAMIpIOBAITH TIEHETPOMETPOM. Hocnimxenns
MPOBOIMINACE y TPHUPIYHIA TOBTOPHOCTI. Y cCTaTTi
HaBedeHi cepenHi manui. Ilpm awamizsi ta 00poOIi
EKCTMIePUMEHTAILHUX ~ BUKOPHCTOBYBAJIM  KOMII'TOTEPHI
mporpamu "MS office Excel 2007", maket "Statistica 6" i
MEePCOHATIBHUN KOMIT'FOTED.

Pe3ysbTaTi Ta iX 00roBOpeHHs

3minn  BMicTy po3uMHHMX OykpiB. Ilpu
3aKJIaIaHH] TUTOMIB Ha 30epiraHHs HaWOLIBIIMM BMiCTOM
IyKpiB CTAaTUCTUYHO JOCTOBIPHO BiAPI3HSANHCS TIDIOIH
CIIMBHU 3 CEpPEIHIM BMICTOM 3arajibHOTO IyKpy 12,62%.
KinpkicHe 3HaYCHHS JaHOTO MOKAa3HUKA Y IUIOMIB SOIyHI
Oyno Ha 22%, y mwioniB rpyun Ha 29% wmenmmm . Crin
Tako)K 3a3HAYMTH, IO IUIOAM CIAMBH OyJaM  OLIBII
OaraTUMM  Caxapo30l0 TIOPIBHSHO 3  3€PHATKOBUMH
TUIOJIAMH.

Junamika IyKpiB TpOTSAroM 30epiraHHs IUIOIIB
Oyna OJHAaKOBOIO HE3aJEeKHO BiJ iX BHIY Ta CIIOCOOIB
noriepeiHboi  00poOKH, Ta LUIKOM Y3rofKyBanach 3
JIUHAMIKOIO IHTEHCUBHOCTI JIUXaHHS (puc.1).
KoedirienTn xopernsrii » MiXk iIHTCHCUBHICTIO IUXaHHS Ta

138

BICHUK HTY "XIII" Ne 53 (1274)



ISSN 2079-5459 (print)
ISSN 2413-4295 (online)

CEPLA "HOBI PILIEHHA B CYYACHUX TEXHOJIOI'AX"

MacOBOIO YaCTKOIO 3arajbHOTO IyKPY IJIS IDIOAIB SOIyHI
BapitoBanu Big 0,66 mo 0,97, ns mnoais rpyur Big 0,66
10 0,99, s wionis causy Bix 0,84 no 0,98 3anexHo Bix
COPTOBHUX oOcOOJMBOCTEeil Ta BapiaHTiB 00poOku. Taki
KUTBKICHI 3HaYeHHS KOe(II[IEHTIB KOPEsilii KOHCTATYIOTh
ICHYBaHHS CHJIBHOI IPSIMOT 3aJIE)KHOCT] MiXk 3a3Ha4€HHUMHU
MOKa3HUKaMH TPOTSATOM BCHOTO TIIepioxy 30epiraHHs
TUIOIB.
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Puc. 1 — Junamixa monoyyxpis (M) ma caxaposu (C) npu
30epicanni n100is s6ayui copmy @nopina 3a 06podKu
AHMUOKCUOAHMHUMU KOMNO3uyisimu (cepedni 2008 —

2010 pp.)

[lounnaroun 3 mepmoro eramy 30epiraHas
CIIOCTEPIraeThCs 3POCTAHHS BMICTY SIK MOHOITYKPiB, TaK i
caxaposu B IUIOJaX YCiX BHIIB, IO MOB’A3aHO 3 MOYATKOM
npoueciB  michsi30upanbpHoro  jpo3piBanus. [lim  uac
HICIS30MpanbHOrO  JI03piBaHHS — BIIOYBAalOTBCS — SIK
karaOomiuHi, Tak 1 aHaOomiyni mpouecu. Ilpore, B
MepImui mepio 30epiraHHs, 10 MOCATHCHHS IUIOJaMU
MMOBHOI CHOXHBYOI CTUTIIOCTI (MK KIIMaKTEPHKCY),
JIOMIHYIOTb TpOLECH aHAa0OMI3My, OCKIJIBKH IPOIYKTH
posmaay  CKIQAHMUX  BYIJIEBOAIB  MOXYTb  3HOBY
BUKOPHCTOBYBATHCS IIPU CHHTE31 HOBHX HYTpPI€EHTIB.
HacmigkoMm mporo € CTaTUCTUYHO AOCTOBIPHE 3pOCTaHHS
MacoBOi YaCTKM PO3YMHHUX caxapuniB. HaiiOinpme
KUTBKiCHE 3HAYCHHS MAacOBOI YaCTKH PO3YMHHUX ITyKpiB
3a(hikCOBaHO Y KOHTPOJIbHUX IUI0AaX s10ayHi Ha 120...150
J00y, y IoJiax TpyLIi CepeAHbOr0 TEPMiHY TOCTHUTaHHS —
Ha 90 o0y, y miojax Tpylli Mi3HBOIO TEPMiHY
nocrurands — Ha 150...180 o0y, y ruiogax civBH — Ha
50 o0y 30epiraHHs.

Ha 3akmounomy etami 30epiraHHsS aHaOOMiIgHI
MPOLIECH BIJICYTHI Ta BiAOYBAIOTHCS TINBKK KaTaOOMIYHI,
HACJIJIKOM 4YOro € pi3ke, ICTOTHE 3HMXKEHHS BMICTY
IKPIB. O06pobka [JIO/IB AHTHOKCHUIAHTHUMU
KOMITO3HLIISIMH 3HHKYE IIBUAKOCTI SIK KaTaOOJIYHUX, TaK
i analoniuyHMX peakuii, o BiAOyBalOTbCS IpU
30epiranfi. Yci JOCHiKEHI BUAW IUIOIIB KOHTPOJIBHHUX
BapiaHTiB XapaKTepu3yBancs MaKCHUMaJIbHUMHU
KOHCTaHTaMH{ IIBUJKOCTI SIK 3pOCTaHHS MacoBOi YacTKU
PO3UMHHHX CaxapuaiB B TEpioa MiCII30HpaIbHOTO
O3piBaHHS, TaK 1 IX MOJANBIIOTO PO3Many B Iepiof
mepe3piBaHHs Ta crapiHHa. [lpm 30epiraHHi IWIONIB 3
BUKOPUCTaHHIM AQHTHOKCHAAQHTHHX KOMIO3HLIH
KOHCTQHTH IIBHAKOCTI 3POCTaHHA MAacoBOi YacTKU
PO3UMHHHX CaxapuIiB y IUogax sOnMyHi OylId MEHIINMHU
HDK y KOHTposbHUX B 1,1...1,5 pa3iB, y mioaiB rpymii — B
1,7...1,8 pa3iB, wioxiB cauu — 1,7...2,3 pa3u 3ajexHO
BiJl BapiaHTy 00OpOOKH.

[Ile Oinbin eeKTHBHUM BIUIMB aHTHOKCHJIAHTHHX
KOMITO3MLIIH  BiJ3Ha4aBCsS Ha OCTaHHbOMY  eTarli
36epiransst. IIIBUIKICTh KaTabOJMIYHUX MPOLECIB PO3MAILy
OyKpiB y TIulomax sA0myHi mnpu  30epiraHHi 3
AQHTHOKCHAAHTHHMH  KOMHIO3MLiAMH OyJa MEHIIOIO
MOpIBHAHO 3 KOHTponmepHHUMH Yy 1,9...5 pasiB, mioxiB
rpymi —y 1,5...4,8 pazi, mioniB cousu — y 1,6...3 paszu
3aJIeKHO BiJ] BapiaHTy 0OpOOKH.

[1o3UTHBHUM  HACHIZIKOM  TakOro  3HIDKEHHS
IIBHUAKOCTEH KaTaOOJIYHUX MPOIECIB € OULIBII BHCOKA
30€peKEeHICTh PO3YMHHUX CaXapHIiB B IUIOAAX TOCIIIHUX
BapiaHTiB Ticis TpuBajoro 30epiranHs. Tak, macoBa
YacTKa PpO3YMHHHUX CaxapuIiB B JaHUd nepion Yy
KOHTPOJIPHMX IUIOJIaX ycix BHIIB Oyjla MEHIIOK 3a
noyatrkoBe 3HaueHHs. [Ipn 1poMy, HaMOUTBII iCTOTHO
3MEHIIYBaBCsl BMICT caxapos3u. [Ipn 30epiranHi monis 3
BukopructanHsiM AOK BmicT po3uMHHUX caxapuuis, y
TOMY X pa3i 1 caxapo3u, He TUIBKH HE 3MEHIIYBaBCH, a i
OyB BWIIMM 3a TOYAaTKOBE 3HAYEHHS. MaKCHMalbHHUHA
MO3UTHBHUH edekT 3adikcoBaHWH TIPH 3acCTOCYBaHHI
kommo3uttii JIJI.

TakuM 4YMHOM, 3aCTOCOBaHI aAHTHOKCHIAHTHI
KOMITO3MLII  CTaTHCTMYHO  JOCTOBIPHO  3MEHIIYIOTh
IIBUJIKICTh PEAKIli MEPETBOPECHHS IYKPIiB, IO CBIAYUTH
npo ix iHriOyrody Ail0 Ha NpPOLECH MiCJIA30MPaIbHOTO
JTO3piBaHHS IUIOIB.

3minn  BMmicTty Kpoxmamio. Ilpu 3aknajganHHi
IoNiB s10yH1 Ha 30epiranHs Oyna 3adikcoBaHa BHCOKA
HABAaHTAXCHICTh iX KIITHH 3€pHAMHU KPOXMaiio (puc. 2).
CepenHili BMICT KpOXMall0 B IUIOAAX  sOJyHI
3HIMaJIBHOTO CTYTICHIO CTHIJIOCTI 3HAXOIMBCS Ha PiBHI
2,2%. Ilpu 1upoMy piBeHb COPTOBOI MIHJIMBOCTI
OIIHIOBABCS SIK CEpenHii, 3 KoedimieHTOM Bapiamii
V=15%. Haii0inpl KpoXMalIucTUMH OyJIU TUIOIU SOJyHI
copty Pener Cummupenka, HaliMeHIIa MacoBa YacTKa
Kpoxmalio 3adikcoBaHa B miogax copry diopiHa.

ITpu npoBeseHHI KiJIbKICHOI OLIHKK BMICTY KPOXMAJO Y
IUI0JIax TpyIli 3HIMAJIBHOTO CTYIEHIO CTHUIJIOCTI Oyia
BCTaHOBJICHA BHMCOKa CEPEAHBOCOPTOBA BapiabENbHICTH
nmaHoro mokasHmka (V=34,5%). B Toii xe uyac
BapiaOeNbHICTh B MeXax TPYNH COPTIB SIK CEPEIHBOTO,
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TaK 1 M3HBOTO TEPMiHY OOCTHUTaHHS Oylia HU3BKOIO 3
koedimientamu Bapiaiii BigmoBizHo 5 Ta 6,6%. Ilpu
LIOMY, CEPEIHIN BMICT KPOXMAIIIO B MMOYATKOBHUH MEPioJ
30epiraHHs IUIOMAIB TPYIII Mi3HBOIO TEPMiHY AOCTUTAHHS
3HAXOJMBCS Ha piBHI 2,2 %,
nmocturadssa — 1,2%.

CepeHbOr0 TEPMiHY

- “‘.- 4"'.;-_.- ¥ i

Puc. 2 —3epna kpoxmanio 8 KiimuHax niooie A0ayHi
3HIMAIbHO20 CIMYNEHIO CMU2A0CMI

[Momampme  30epiraHHsS  XapakTepU3yBaJoOCs
MPOJOBXKEHHAM IIporiecy (epMEHTATUBHOTO TiAPOIi3y
KPOXMAJII0 IO MOHOCaxapuiiB, SKHW pO3MOYaBcs ILie B
nepiog ¢QopmyBaHHs Ta J03piBaHHS IUIONIB Ha
MaTepUHCHKIA POCIUHI. AJle KiHETHKa AaHOTO MPOLECY
Oyna pi3HOI Ta CTATUCTHYHO JOCTOBIPHO 3ajiexalia Bin
BapiaHTy o0OpoOKHM TUIOIIB mepesn 3aKiIaJKoO0 Ha
30epiranss (tadm. 1).

Tabmuma 1 - KoHCTaHTH MIBUAKOCTI 3HIKCHHS MacOBOI
YaCTKH KPOXMAaJIO B TUIOAAX Ipu 30epiraHHi 3a 00poOKu
AOK

KoHCTaHTH MBUAKOCTI 3HMKEHHS
. . MacoBOi YaCTKH KPOXMAaJIIO B
Tlomomorianmit . .
IUIOAAx 3a Pi3HUX BUIB
copr 00pobKH, ki, 167!, x-102
K [ AKM [ AKPJI [ JUI
Iaoam s10ayHi
Atimapen -2,109 | -1,305 | -0,894 | -0,666
TlNonpen Hdemimec | -1,812 | -1,033 | -0,636 | -0,448
Pener Cumupenka | -1,509 | -1,061 | -0,589 | -0,430
dropina -1,390 | -0,770 | -0,508 | -0,341
Cepenne -1,705 | -1,042 | -0,657 | -0,471
Ilnopun rpymi
BikTopis -3,227 | -1,343 | -1,215 | -0,663
Kondepeniis -4,426 | -2,760 | -1,344 | -0,961
Cepenne -3,827 | -2,052 | -1,280 | -0,812
Krope -2,497 | -1,438 | -1,441 | -0,897
Isromunaka Kpumy | -2,988 | -1,572 | -1,512 | -1,283
Cepenne -2,743 | -1,505 | -1,477 | -1,090

KoHcTaHTa HIBUAKOCTI TiAPOJITHYHOIO PO3Many
KPOXMAJII0 kx Yy KOHTPOJBHUX IUIONIB Oysia 3HAYyHO
BUILIOIO, HIXK Y TUIOJIIB JIOCTIITHUX BapiaHTIB Ta BapitoBaia
B Mexax Big 2,1-102 ni6' y mmoxpis a6myHi copry

Adimapen mo 1,4-102 ni6! y mmomis copry ®opina.
KoHTponpHi MmjIoauM Tpyll  XapakTepusyBajHcs 1€
OLIBILIO0 IIBUKICTIO AaHOTO MPOILECY, PO LIO CBiAYaTh
po3paxoBaHi CepelHiI KOHCTAHTH IIBUAKOCTI: kx =
(3,2...4,4)-10? 71i6"' nnd nnoOAiB IpymH CepexHLOro
TepMiny mocturamus Ta kx = (2,5...2,9)-102 xi6! mua
TUTOJIIB TPYIIH Mi3HBOI'O TEPMiHY JTOCTHTaHHSI.

[Ipu boMy KpOXManb OIYKPIOBAaBCS Ta TIOBHICTIO
3HMKaB Yy KOHTPOJIBHUX IUIOJaX TPYII CEPEeaHBOrO
TepPMiHy TOCTHUTaHHsS Bxe Ha 60 moly, y mmomax Tpyrmmi
Mi3HBOTO TepMiHy mocturanus — Ha 120...150 goby, Ta 'y
wioxax sonyHi — Ha 150 o0y 30epiraHHs.

IIpu  30epiramHi  miogiB 3  0OpoOKoOIO
AHTHOKCHJIAHTHAUMHU KOMIIO3HUIIISIMHA TiIpOIi3 KPOXMAIIO
BimOyBaBcs OiMbII MOBUIBHUMH TeMnamu. Tak, kx mpu
30epiraHHi WIoAiB s0myHi 3 00podkoro AOK AKM 6yra
y 1,6 pasis, 3 00pookoro AKPJI — y 2,4 pa3u, 3 06poOKoro
JJI — 3,4 pa3u MeHIIOI TOPIBHSAHO 3 KOHTPOJBHUMHU
wionamu. [lpu 30epiraHHi IUIOAIB TPYyIIi ITI3HBOTO
TEpMiHy IOCTUTaHHS 3Ha4eHHs kx OyiaM MEHIIMMH 3a
KOHTPOJIFHHI BapiaHT BignosigHo y 1,8, 1,9 ta 2,5 pasu.
Haii6inpmmit mo3utusauii BrtnB AOK 3adikcoBanuii mis
IUIOAIB TPYIIl CEepPeqHhOTO TepMiHy HocTHTaHHA. [Ipm
BOMY 3HAa4YeHHS kx OymM MEHIIUMH 3a KOHTPOJBHHIMA
BapiaHT BiamoBizHO ¥ 1,9, 2,9 Ta 4,8 pasm.

Omxe, mpHW 3aKiafaHHI IUIONIB Ha 30epiraHHA
HU3BKHM 3allacOM KPOXMAIO XapaKTepU3yBaINCs IIOAN
s6yHi copty ®nopiHa, Ta Trpymi COpTIB CEpPeIHBOrO
TepMiHy npocturanHs. [lopsn 3 1mMm  micnsa30upanbHa
o6pobka AOK copusia  HaiiOunblmr — eeKTUBHOMY
rajJbMyBaHHIO TIpoliecy (EpPMEHTAaTUBHOTO TiAPOIiZy
KPOXMAJIIO caMe y IJIOAaxX JTaHWX COPTIB, L0 HiBEIIOBAJIO
COPTOBI BiAIMIHHOCTI Ta CHPHIO 30€peKEHOCTI OCHOBHOT
3aracHOi €HEPreTHYHOI PEeYOBHMHM MPOTATOM TAKOTO K
mepioay, Mo i y IIoAax 3 OUTBII BUCOKAM ITOYATKOBHM
BMICTOM.

[loBHE OIyKpeHHS KpoxXMamo Tpu 30epiraHHi
IUTOAIB SIOMyHI 1 TpyIIi Mi3HBOTO TEPMiHY AOCTHTAHHS 32
00pobku AOK AKM sigoysamocs Ha 150...180 100y, 3a
06pooku AKPJI ta JIJT — Ha 210 no0y 30epiraHHsi, II0IiB
IpylIl CEpPeHbOr0 TEPMIHY JOCTUTaHHS BiJIOBIZHO Ha
120 ta 150 moOy 30epiraHHs.

Kopensuiiinum aHai30M HiATBEPIKECHO
ICHYBaHHS NPSIMOTO TiCHOTO KOPEISIIIHOTO 3B’SI3Ky MiX
IIBHIKOCTSMH 3HI)KEHHS KPOXMAJIO Ta 3POCTaHHS
mykpiB. Ilpu oMy KOeQimieHTH KOpPENAMii Ui TUTOJIiB
stoyHi cranoBwiy 1=0,94, nns roronis rpymi - r=0,96. Le
€ CBIAYEHHSM TOTO, M0 YHM MOBUIBHIIIE TiIPOTi3yEThCA
KpOXMallb, THM TIOBUTBHIIIE YTBOPIOIOTHCSA I[YKpH, 1,
BiAMOBiAHO, MOBLIBHILIE MPOTIKAIOTh MpoLecH
JTO3PIBaHHS IIOIIB.

CepenHsi MacoBa 4YacTKa KpOXMalllo B ILUIOAAX
CIIMBY TIpU 3aKiaJaHHi Ha 30epiraHHs 3HaXoJujach Ha
piBai  0,03%. Crmig 3a3HAYMTH, 1[I0 AaHATI30BaHUI
MOKa3HUK XapaKTEePU3yBaBCsl BUCOKOI MIHJIMBICTIO SIK 32
copTamH, TaK 1 3a pPOKaMH JOCII/DKEHb, ajleé OCHOBHHM
Jiarma3oH BapilOBaHHA 3HAaXOIMBCSI B MeXax Jyxke
Hu3bkux 3HaueHs 0,007...0,061%. Ilporarom HacTynmHuX
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10 mi6 30epiraHHs KpoXMajb ITOBHICTIO OIYKPIOBAaBCS Ta
3HHMKAB y IJIOAAX CIUBH yCiX BapiaHTIB.

OTXe, OCHOBHOIO NPHYMHOIO 3POCTaHHS BMICTY
PO3YMHHHX IYKPIB Yy IUIOJaX CJIMBH € TiIPOJi3 IHIIMX
«1ablIPHUX» TONICapU/IiB, TaKUX SK TeMIleNono3a Ta
LeJ0JI03a, a TaKOXK CaxapocmupTiB — copOiTony Ta
MaHitoiy. BMmicT copbitony B miomax CIMBH CTaHOBHUTH
61t 3% [19]. Ilpm 36epiranHi copOiTON MEPETBOPIOETHCS
Ha cop0O3y, BHACHIZOK 4YOro IUIOJM CIMBH CTalOTh
conommuMmu. KpiMm Toro, Ha IyMKy 0araThOX aBTOpIB,
copbiton mpuiiMae ydacTb y BYTJICBOOHOMY OOMiHI Ta
BHUKOHY€ (DYHKIIIFO TPOMIKHOTO META0ONITy IpH TUXaHHI
[20-22].

«JlabinpHI»  TWOmicapummm Ta  caXapoCHHPTH
NPUIMAIOTh aKTHBHY Y4acTh HE TUIBKH Y BYIJIEBOZHOMY
OOMiHI TUIOMIB CIHBH, a TaKOX 1 IUIOHIB sAOJyHI Ta
rpyuii [22].

3mMiHM mekTHHOBMX pedoBHMH. [lpu 3akiagaHHi
IUTONIB Ha 30epiraHHsl HAHOUTBIINM BMiCTOM HEKTHHOBHUX
pEUOBHH XapakTepuzyBaiucs Iuogu ciauBu. CepenHii
GaraTopiyHMH BMICT NEKTHMHOBHUX PEUOBHMH Yy IUIOJAX
CIIMBH BHMBYEHHX COpTIB cTaHOBHB 1,5% 3 copToBHUM
BapitoBanesM Bixg 1,4 (Yropka Iramiiiceka) mo 1,7 %
(Crenneii). CepenHili OaraTopiyHHN BMICT NMEKTHHOBUX
pedoBuMH y mmomax sOmyHI Ta Tpymi OyB Maibke
OJHAKOBHMM Ta 3HaxoJuBcs Ha piBHI 1,2%. Ilopsia 3 num y
wionax sIONyHi JaHUW TIOKa3HHK XapaKTepu3yBaBCs
BHCOKOIO MIHJIUBICTIO K 3a COPTaMH, TakK 1 3a pOKaMu
Jociimkenb. HaiOinpmmii BMICT NEKTHHOBUX PEYOBHH
3atikcoBaHMid y Tonax sionyHi copry diopina Bpoxaro
2009 poky, HaiiMeHIIH — y mwiogax copty [ommeH
Hemimec ypoxkaro 2010 poky. BwmicT nekTHHOBUX
peuoBHMH y IUIOAax Tpymi OyB TOMEOCTaTHYHHM 3
cepenHIM KoedimieHTOM Bapialii 3a cCOpTaMH Ta poKamu
nociimkens 7,7%. Tlopsan 3 mmMm, KUTbKICHE 3HAYEHHS
aHANI30BaHOTO TOKAa3HWKA Y IUIOAAX COPTIB Mi3HBOTO
TEpPMiHy IOCTHTaHHA OyJIO NIeII0 BWIINM, IOPiBHAHO 3
IUIOAAMH COPTIB CEPEAHBOTO TEPMiHY JOCTHTAHHS.

Cri TaKoX 3a3HAYWTH, [0 B IMOYATKOBUH Mepiof
30epiraHHs B IUI0/IaX YCIX aHai30BaHUX BH[IB Ta COPTIB
BMICT TNpPOTONEKTUHY IEPEBHINYBaB HaJ BMICTOM
po3unHHOTrO mNekTuHy. Ha mepmiomy etami 30epiraHus
yCiX BUJIIB Ta COPTIB KOHTpOJNbHUX TuIofiB (30 mi6 — s
3epHATKOBHX, 10 — 111 CIIMBH) crOCTepiragocs: He3HaYHe
30UIBIIEHHS BMICTy CyMH TIEKTHHOBHX pEYOBHH. Y
IOAaxX  JOCHITHUX  BapiaHTIB  3pOCTaHHS  BMICTY
MMEKTHHOBUX PEYOBHH TPHUBAJO Ha 2 — 4 micami (3aleXHO
Bil BUAy Ta BapiaHTy o0OpoOKW) [OBIIE HIK Yy
KOHTPOJBHUX. [IpHyoMy, 3pocTaHHS 3arajbHOTO BMICTY
NEeKTHHOBUX  PEYOBMH  BIiIOYyBaJOCh 33  PaXyHOK
30iblIEHHS BMICTYy NpOTONEeKTHHY. Ha aymKky meskux
aBTopiB [17,18], Take miABWINEHHS TMOB’SI3aHO 3
MIEPETBOPEHHSIM TEeMIlEIIONIO3H, SIKAa MICTUTH 3aJIUIIKH
[JIIOKYpOHOBOI ~ Ta  TalakTypOHOBOI  KHUCIOT, Y
HPOTOINEKTHH.

[Ipn noganbmomy 30epiraHHi SIK y KOHTPOJBHUX,
TaK i y JOCIIIHUAX TUIOJaX BiOYBAIOCS 3HIDKCHHS BMICTYy
MEKTMHOBUX PEYOBHH. Take 3HIKCHHS BiIOyBaeThes 3a
paxyHOK (epMEHTaTHBHOTO TigpONi3y HEPO3UHHHOTO

NPOTOIEKTHHY B PO3YMHHY (DOPMY — IEKTHH, SKHH, Y
CBOI0 d4epry, BHTPAYaeThCS, BHACHIJOK YYacTi y
BYTJICBOJHOMY OOMiHi.

[Tpu 30epiranni wioniB 3a 06podoku AOK nepexin
MPOTOINEKTHHY Y PO3YNHHUHN NEKTUH BiOYBa€ThCs OLIBII
MOBUJIBHUMH ~ TE€MIIaMH, NP0 CBIIYaTh pPO3paxoBaHi
KOHCTaHTH MIBUAKOCTI (Tabin. 2). HaitOinpimi xoHCTaHTH
HIBHJKOCTI T1pOJIi3y MPOTONEKTHHY OyJIM OTpUMaHi JUist
yCiX BHJIB Ta COPTIB KOHTPOJBHMX IuIoAiB. IIpudomy,
MAaKCHMallbHI 3HAYE€HHS BCTAHOBJIEHI I IUIOAIB, IO
XapaKTepU3yIOThCsl MEHIIOK JISKKICTIO (CIUBH Ta TPYyILi
CepeHhOTO TEPMIHY IOCTHUTAHHS), ACMIO HIDKYI — IS
IUTOAIB 3 BUCOKOIO JISXKKICTIO (sI0TyKa Ta TPy Mi3HBOTO
TEPMiHY TOCTUTAHHS).

Tabnuus 2 — KOHCTAaHTH MIBHUAKOCTI 3HMKECHHS
MacoBOi YacTKH MPOTONEKTHHY B IJI0/IaX MpH 30epiranHi
3a 00poOku AOK

KoHCTaHTH MIBHAKOCTI 3HUKCHHS
- MacOBOT YaCTKH MPOTONICKTHHY B
TTomonoriunuit . .
copr IUIO/aX 3a p13H.I/I?(1 BI/II[IB_ 206po61<1/1,
ki, 6™, x-10
K | AKM | AKPI | 11
Ilaoam s16ayHi
Afimapen -0,97 -0,44 -0,33 -0,21
Tongen Hdemimec | -0,88 -0,48 -0,33 -0,15
Pener 0,83 | 0,58 | -044 | 028
CumupeHka
®drnopina -0,81 -0,54 -0,32 -0,22
Cepenne -0,87 -0,51 -0,36 -0,22
Inoan rpyuwi
BikTopis -0,81 -0,41 -0,24 -0,12
Kondepentist -1,05 -0,51 -0,30 -0,07
Cepenne -0,93 -0,46 -0,27 -0,10
Krope -0,77 -0,36 -0,24 -0,14
I3tomunka Kpumy| -0,61 -0,28 -0,20 -0,14
Cepenne -0,69 -0,32 -0,22 -0,14
Ilaoau cauBmn
Bouomika -2,22 -0,74 -0,75 -0,35
Crenneit -1,95 -1,06 -0,49 -0,33
Yropka
ITaniriceka -3,07 -0,49 -0,31 -0,18
Cepenne -2,41 -0,76 -0,52 -0,29
Ipu  30epirapHi  miogiB 3  0O0poOKOIO
AHTUOKCUJIAHTHUMH  KOMIIO3MINISIMH  JIJIT  KOHCTAHT
HIBUJKOCTI  TiAPONI3y  HPOTONEKTHHY  kpz — Oynn

XapakTepHi 3HAYHO HIDK4YI KUIbKICHI 3HaueHHs. Tak, kmy
npu 30epiranHi mioAiB s01yHI 3 00podkoro AOK AKM
oyna y 1,7 paziB, 3 oopobokoro AKPJI — y 2.4 pasu, 3
o0pobkoro JIJI — 4 pasu MEHIIOK TOPIBHSIHO 3
KOHTPOJILHUMH TutofaMu. [Ipu 30epiranHi mioAiB rpyui
Mi3HBOTO TEPMiHY JIOCTHTaHHS 3HAuYeHHS Ay Oynn
MEHIIMMH 32 KOHTPOJIBHUI BapiaHT BixnosingHo y 2,2, 3,1
ta 5 pasiB. HaiiOimpmmit mosurmBHuM BrimB AOK
3a(pikcoBaHMIA IS TUTOMIB TPYIIi CEPETHBOTO TEPMiHY
JOCTUTaHHS Ta IUIOJIB CJIMBH. IIpu mpoMmy 3HaueHHS ki
y IUIOAIB TPYyIIi OyJIM MEHITNMH 32 KOHTPOJIBHUH BapiaHT
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BimmoBimHO ¥ 2, 3,4 Ta 9,3 pa3y, a y ioniB ciusu — 3,2,
4,6 Ta 8,3 pasm.

[Ticns  TpuBamoro  30epiraHHsS  HAHOUIBIIOO
KIJTBKICTIO TIEKTHHOBHX PEYOBUH XapaKTepU3yBaHCs
oy sioyHi coptiB Aitnapen ta ®dnopina, rpyiri copTiB
Krope ta IBrommuxa Kpumy ta cnuBu copty Crenineil.
O6pobka tonie AOK crpusina kpamiii 30epexeHoCTi
MEKTHHOBUX PEYOBMH MPOTSTOoM  30epiraHHs, IO
MOSICHIOETHCST  1HTIOYIOUOKO JIIE€F0 AHTHOKCHIAHTIB Ha
OKHCHO-BITHOBHI ITPOIIECH, 1 B IIEPIILY Yepry, Ha TUXAHHS.
Hait6inmpmmit mo3uTHBHUNA eQEeKT UIsS BCIX BHIIB Ta
COpPTIB IUIOZIB BCTaHOBICHMI mpu BukKopucTaHHi AOK
JUL

KopensmiitauM anHami3oM MiATBEpIKEHA YYacTh
MMEKTUHOBUX PEYOBHH SIK y BYTJICBOJHOMY OOMiHI IUIOAIB,
Tak 1 y mnpomeci mguxanHs. CWIBHUE KOpeidHUHA
3B'I30K MIDK BMICTOM NEKTHHOBUX PEYOBHH Ta CYMOIO
IYKpIB BCTAQHOBJIIEHMW TUIBKM TpU 30epiraHHi IUIOIIB
sioiyHi coptiB Pener Cumupenka ta ®iopina, 1 mionis
rpymi copry I3tommEka Kpumy 3a o0poOku BciMa
AQHTHOKCUIAHTHUMH KOMIO3UIIISIMH, a TaKoX copTy Kiope
3a 00poOKku Kommo3utieto [1JI. Mix BMICTOM IMEKTHHOBHX
peUoBMH Ta  IHTEHCHBHICTIO  [UXaHHA  CHJIBHHUH
HETaTUBHHUMA 3B'A30K BCTAHOBIICHMH Tpu 30epiraHHi
JOCHimHUX TUoniB si0myHI copty Pener Cummpenka 3a
00pobku Bcima AOK, Ta copry ®mopina — 3a 00poOku
kommozuuicro JIJI, a Takox TUIOAIB Tpymi  COpTy
I3tomunka Kpumy 3a 06podxu AOK J1J1.

IIpu 30epiraHHi IUTOMAIB CIMBH YyCIiX JOCIIIHUX
BapiaHTIB MK BMICTOM NEKTHHOBUX PEYOBHH Ta CYMOIO
LyKpiB BCTAHOBJICHUI CHJIbHUH HeraTMBHUH 3B's30K. 11lo
CTOCOBHO IHTCHCHUBHOCTI JAWXaHHS, TO HEraTUBHUI
3B'I30K 3 CYMOIO NEKTHHOBHUX PEUOBMH BCTAHOBJICHHH
npy 30epiraHHi IUIOAIB CIMBH YCiX BapiaHTiB. [Ipudomy
JUTA TIOIB KOHTPOJIBHUX BapiaHTIB 3B'SI30K € CITA0KUM Ta
CepeaHiM, a JOCTiTHIX — CHIIEHIM.

Otxe, 00pobxa AHTUOKCHIAHTHUMH
KOMIO3HIISIMU 30ajlaHCOBY€e KaTabomiuHi Ta aHaOoidHi
NpOLIECH TIEPETBOPEHHS BYIJIEBOJIB, BHACHIZIOK YOO
NEeKTUHOBI PEYOBHMHU BHKOPUCTOBYIOTBCS Y  SIKOCTI
OCHOBHOI 3aIllaCHOi PEYOBHMHH JUIS CHUHTE3y IIYKpiB. A
CHJIbHI ~ HETaTWBHI  KOPEJALINHHI  3aJeXKHOCTI  MiX
IHTEHCHBHICTIO JIMXaHHS Ta NEKTUHOBUMHU pPEUYOBHHAMH
MATBEP/KYIOTh ~ aKTHBHE  3aJIydeHHS  OCTaHHIX Y
IUXAJIBHUNA META00III3M IUIOAIB CIVBH.

IIBUIKICTH B3a€MONEPETBOPEHHS  ITEKTHHOBHX
PEYOBHH TpH MiCIHA30MpaNbHOMY HO3piBaHHI IDIOAIB
MMO3HAYAECTHCS Ha ix KOHCHUCTEHIIIT. Tppomis
MIPOTONEKTHHY Y PO3YMHHHUNA NEKTHH CYNPOBOIKYETHCS
PO3M’SIKILIEHHSIM TUIOJIIB, o HOSICHIOETHCS
BIJOKPEMIICHHSIM CYMDKHHX KJIITHH OJHA BiJ| OJHOI. AJte,
Opyd BHCOKOMY BMICTI PO3YMHHOTO MEKTHHY, 3aBISKU
HOro 37aTHOCTI 10 HAOpsSKaHHS Ta YTPUMAaHHS BEJIHMKOT
KUJTBKOCTI  BOJIOTH, TYPreCIIEHTHICTh TKaHUH IUIOJIB
3aJMIIAEThCS  BHCOKOK. Ha  ocraHHbomy  erari
30epiraHHs, py MIBUAKIA BUTPATI PO3YMHHOTO MEKTHHY,

BH3HAYAETHCS CIIBBIIHOMEHHSIM BMICTYy MIPOTONECKTHHY
OO  PO3YMHHOTO  HEKTHHY, a0o, Tak 3BaHUM,
nporonekTuHOBHM iHAekcoM (ITI11).

TBepaicTh M’siKyIla IUIOZIB Ha TOYATKy Ta MICIsA
30epiranHs 3a 00pooku AOK HaBeneHi y Tadmui 3.

Tabmuus 3 — TeepaicTs IWIOIB MpH 30epiraHHi 3a
00pOOKH aHTHOKCHIAHTHHIMH PEYOBMHAMH, KI/CM>

Copr ITouarox Kinens 36epiranas
30epiraHHs [KOHTPOJIb | AKM | AKPJI | JUJ1
Inoau s161yHi

Alinapen 6,89 2,80 | 3,70| 3,95 | 4,30

Tonpen 6,33 2,90 |30 | 3,50 | 530

Jemimec

Pener 7,27 3,15 | 3,00 | 3,85 | 4,90

Cumupeska

djopina 6,30 4,17 5,15 520 | 5,45

Cepenne 6,82 3,26 3,76 | 4,13 | 4,99
[noau rpymi

BikTopist 6,70 2,80 4,20 | 4,80 | 5,70

Kondepentist 5,70 2,00 2,93 | 4,10 | 4,90

Cepenne 6,2 2.4 3,57 | 445 5,3

Krope 10,60 4,85 7,20 | 8,70 | 9,27

Irommika 11,53 505 |933 10,27 | 10,63

Kpumy

Cepenne 11,07 4,95 8,27 | 9,49 9,95
Ilnoau cauBu

Bonomka 3,23 1,25 2,40 | 1,95 | 2,55

Crenneii 3,70 1,65 2,00 | 3,10 | 3,20

yropka 3,27 1,10 | 2,60 | 2,70 | 2,85

ITaniliceka

Cepenne 3,40 1,33 2,33 | 2,58 | 2,87

OCHOBHOIO  TEHIEHINEIO  AUHAMIKH  JAHOTO

MTOKAa3HUKA CTAJIO 3MEHIICHHS HOTO KITbKICHOTO 3HAUCHHS
MPOTSTOM YChOTO TEPMiHY 30€piraHHsS HE3aJIeKHO Bia
BapianTy 00poOku. OmHaK, IIBUIAKOCTI 3HIKCHHI Y
KOHTPOJIbHUX Ta JOCHIJHUX BapiaHTax Oyl pI3HUMH.
MakcuManbHUMH BOHM OyJM Yy IUIOAIB KOHTPOJBHHUX
BapiaHTIB 3 BapilOBaHHSIM KOHCTAHT MIBUAKOCTI kr BiJ -
0,23-102 y moxiB sa6:1yHi copry diopina, 10 -1,36-102y
TUTOJIIB CIIMBM COPTY Yropka Itanilicbka, MiHIMAaJIbBHUMH —

npu 30epiraHHi ycix BHUAIB IUIOAIB 3a 0OpoOKM
aHTUOKCUIAHTHOIO Kommo3uiiero J{J1.
Kopensmiitanm aHaIi30M MiATBEPIKCHO

iCHyBaHHS TICHOTO 3BOpOTHOrO 3B’si3ky Mix IIIIl Ta
BIICOTKOM 3MEHIIICHHS TBEPAOCTI M’SKyIla IUIOAIB 3
koedirientamu Kopemsmii r=-0,95...-0,98 3anexHO Bifg
BUY TUTOIIB.

OTxke, pe3ylbTaTaMd  HAMIUX  JOCIHIIKCHBb
BCTaHOBJICHO, 10 BMICT NEKTHHOBUX PEYOBHH, B TOMY
YHCi MPOTONEKTHHY, y Iuiogax 3 ob0poOkoro AOK B
TIOPIBHSIHHI 3 KOHTpOJIEM 30epiraBcs Ha OUIBII BHCOKOMY
piBHI TPOTATOM YCBOTO TMEpiony MiCIA30MPaTBHOTO
JI03piBaHHS, IO TO3UTHMBHO IO3HAdaJlocs Ha iX
KBAJIITATUBHHUX BIACTUBOCTSIX.

. BucHoBkn
IUIOAM BTPAYar0Th COKOBUTICT Ta CTAIOTh ITyXKHUMHU.
Ha MK edknx asTopiB [14,23] 3MeHIIEHHS
1a AYMKY Aedid p [14,23] 1. Otxe, 06poOka AHTUOKCUJIAHTHUMU
OUHAMIYHOI ~ TBEPAOCTI IUIOAIB TOJOBHHM  YHHOM . .. ..
KOMIIO3HIISMHU 30ajlaHCOBY€e KaTabouigHi Ta aHaOoivHI
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MPOIIECH TIEPETBOPEHHS BYIJIEBOAIB IpH 30epiraHHi
mwiogoBoi mponykmii, 3menmye y 1,1..5,0 paszis
IHTEHCUBHICTh MpoIIeCiB MiCIA30UPaTHLHOTO
NepEeTBOPEHHSI PO3UYMHHUX caxapuuis, y 1,6...4,7 pasis
HIBUAKICTh OLyKpeHHs Kpoxmaiwo Ta y 1,7..9,3 pasu
[HBI/I)IKiCTI) BUTPpATH IIEKTUHOBUX PEYOBUH.

2. HaykoBO OOIpyHTOBaHO, IO ICKTHHOBI
PEYOBHHHM, TOPS 3 KPOXMaJeM, BHKOPHUCTOBYIOTHCS Y
SIKOCTi OCHOBHOI 3aIlaCHOi PEYOBHHU TSI CHHTE3Y I[YKDiB.
A CcumbHI HETaTWBHI KOPEIMAIIHHI 3alle)KHOCTI MK
IHTCHCHBHICTIO JIMXaHHSA Ta NEKTHHOBUMH PEYOBHHAMH
MiATBEPDKYIOTh ~ aKTHBHE 3alydeHHS OCTaHHIX Yy
IMXaJIbHUHA MeTa0oIIi3M IUIOIIB.
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