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3AIIATA MACJIOKAPOBBIX TPOJYKTOB OT OKUCJIUTEJIBLHOM MMOPUYA

B wiii cratTi Oy po3risiHyTi NUTaHHS TEXHOJIOTIT 30UIbIICHHS TEPMiHIB 30epiraHHs Ta MiJIBULICHHS 0i10J0TriYHOT IHHOCTI MPOAYKTIB, SIKi MICTATh
KapOTHHOIAM 1 MacCIOXHMPOBUX IIPONYKTIB BiMOBiZHO. ABTOpamMu Oyla IOCTaBJIeHa 3ajadya BHBYMTU BIUINB AHTHOKCHIAHTIB Ha JHHAMIKY
OKHCJICHHSI 1 BOXKJIMBICTH cTabimizamii JOCHiKyBaHOrO KapOTHHOBMICHOTO JIMIJHOTO MPOAYKTa UUISXOM Mif00Opy HAMOIIbLI JOCTYIMHHX Ta
edexTuBHUX AO JUIs 3a0€3MeUeHHs BUCOKOI CTaOUIBHOCT] (Pi3MKO-XIMIUYHUX ITOKA3HUKIB IIpH 30epiraHHi 3 ypaxyBaHHSIM 0COOIUBOCTEl TEXHOIOTII
OTpHMaHHs. BHKOpPHCTaHHS IPHCKOPEHOr0 METO/Ia BUMIPIOBaHHS HMOIIMHAHHS KUCHIO JO3BOJIMIO BU3HAUNTH aKTHBHICTh KapHO3iHa y CHHEpri3Mi 3
0~-TOKO(EPOIIOM y SKOCTi CyMapHOT0 aHTHOKCH/IAHTA JUIS 3aXUCTY SIK )KHPOBOI HAUMHKY, TaK 1 KAPOTHHA.

Kuio4oBi ciioBa: kKapHO3iH, TOKO(EpOI, aHTHOKUCIIOBAIbHA aKTUBHICTh, KyMOJIbHA MOJIENb, aHTHOKCHIAHTH, CTPOK 30epiraHHs.

B nmaHHOII cTaThe paccCMOTPEHBI BONIPOCH TEXHOJIOTHU YBEIUYCHHUS CPOKOB XPAHEHHs U IIOBBIIMICHHS OHOJOrMYECKON IEHHOCTH HPOIYKTOB,
collepKaIllNX KApOTHHOUIBI M MAaCJIOXKUPOBBIX IIPOAYKTOB COOTBETCTBEHHO. ABTOpaMH ObUIa IIOCTaBICHAa 3ajada M3YYUTh BIHSHUE
AQHTHOKCHIAHTOB Ha JUHAMUKY OKHCIEHUS U BO3MOXKHOCTH CTAOMIIM3AIMU HCCIETYyEeMOro KapOTHHCOAEpIKAIero JIUMIIHOI0 IPOAYKTa CII0COO0M
non6opa Haubonee JOCTYNHBIX H 3 hekTHBHBIX AO 11 0becredeHns BEICOKOH CTaOMIBHOCTH (PU3UKO-XUMUYECKUX MOKa3aTeNeil IpH XpaHeHHH C
y4eToM 0cOOEHHOCTel TeXHOIOruY Ioydenus. Vcrnons3oBaHue yCKOPEHHOTO METO/[a H3MEPEHNUs! OTIONICHNSI KHCIOPO/a O3BOIHIO OIPEeIUTh
AKTUBHOCTh KapHO3HHA B CHHEPIH3MeE C (-TOKO(EpOIOM KaK CyMMapHOT'0 aHTHOKCHIAHTA JJIS 3aIUTHI KaK )KUPOBOH HAUMHKH, TaK U KapOTHHA.
KiroueBble ci10Ba: KapHO3HH, TOKO(EPOII, aHTHOKUCIUTENbHAS] aKTHBHOCTD, KyMOJIbHASI MOJIE)Ib, aHTHOKCUIAHTBI, CPOK XPaHEHHUSL.

The article presents technologies of shelf life extension and biological value heightening of foods, containing carotenoids and oil products
respectively. The authors have been tasked to study antioxidants effect on the oxidation dynamics and stabilization ability of investigated carotenoid
lipid product by means of selection of the most available and effective AO to support high stability of physical and chemical parameters during
storage, taking into account peculiarities of production technology. Using accelerated method of measurement oxygen uptake allowes to determine
activity of carnosine in synergism with []-tocopherol as total antioxidant for protecting both fat filling and carotene. The introduction of definite
quantity of biologically active substances: B-carotene, a-tocopherol, carnosine in the composition of oils and fats allowes to increase the biological
value of products, protecting them from oxidation increasing terms of safety, as well as actively influence antiradical processes in human body. The
introduction of such additives in foodstuffs will allow influence purposefully on the increasing of the body resistance to hostility.
[leywords: carnosine, tocopherol, antioxidative activity, cuamenic model, antioxidants, shelf life.

HpI/IMeHeHI/Ie AHTUOKCHUIAHTOB U OHOJIOrMYECKU
AKTHUBHBIX I[06aBOK MO3BOJIAAICT YBCIIMYUTH CPOKHU

BBenenme. B Hacrosmiee BpeMsi  MOXHO
YTBEPKIATh, 4qTOo €IUHCTBEHHOM, oo1eit

0COOCHHOCTBIO JIII BCEX KApOTHHOWJOB, KOTOpPEIC
OTHOCSTCS K JIMIAIOPACTBOPUMBIM  BEIECTBAM,
SIBJISTEOTCSI YHHKAJTHHBIC (hU3UKO-XUMUYCCKUE
CBOICTBA OCHOBHOM 4YacTH HX MOJIEKYJISIPHOI
CTPYKTYPHI - IIETTOYKH CONPSKCHHBIX HEHACHIIICHHBIX
cBs3eil.  VIMeHHO OHa  ompelenser — XOpOIIUe
ANIEKTPOHOAKIIENTOPHBIE U JJIEKTPOHOIOHOPHEIC
CBOWCTBA KAPOTUHOHUJIOB, MX CITOCOOHOCTH MOTJIONIATh
cBeT W  o0ecrmeymBaTh  B3aWMOCBSI3b  MEKIY
MIOTJIONIEHNEM CBETa, W3MCHEHHEM 3JCKTPOHHBIX
XapaKTepUCTHK W XUMHYCCKAMH  PEAKIUIMHU
coeauHeHui [1]. bomee Toro, MOXHO ToJjaraTh, 4TO
OCHOBHBEIM  (DYHKI[MOHAJIEHBIM ~ DJIEMCHTOM  3TOH
[IEMIOYKH HEHACHITICHHBIX TBOWHBIX CBS3CH SIBISICTCS
cucreMa ee 0000IIECTBICHHBIX TT-JICKTPOHOB.

NmeHHO (PHU3HKO-XUMUYECKUE CBOMCTBAa 3TOM
CHCTEMBI JICTIOKATN30BAHHBIX T-DJICKTPOHOB U JICXKAT B
OCHOBE  OHMOJOTMYECKOH  MOMH(PYHKIMOHATEHOCTH
KapOTHHOHMIOB. [Ipexae BCero Takas CHUCTEMa MOXKET
CIIY)KUTh OTJIUYHBIM IIPOBOJHUKOM OJIIEKTPOHOB. B
MPHUPOAE  CYIIECTBYEeT  OONBIIOE  pasHOooOpasue
KapOTHHOHWIOB [2], P-m30Mep SBISETCS OCHOBHBIM,
HauOoJiee IMUPOKO PACIPOCTPAHCHHBIM KapOTHHOM,
Ha ero JONI0 TNpHUXOoAWUTCS OKoino 85 % or Bcero
CoNlepKaHUs KapOTHHOWIIOM, KOTOPBIA SBIISICTCS B
OHMOJIOTMYECKOM acrieKTe Hambosnee akTHBHBEIM. OH
BIIBOC aKTUBHEE, UEM (- U Y-U30MEPEIL.

Kpome o-, B- u y- ycraHOBieHBI eme /Ba
n3oMepa KapOTHHA:  O-KapOTHH CO  CIEKTPOM
moromeHus (B cepoyriepone) — 520, 490, 457 am u
COJICPKUTCS OH B TOMATAaX; U €-KapOTHH.

XpaHEHUs W TIOBBINAECT OHOJIOTHYECKYIO LIEHHOCTD
MacJI0KHPOBBIX MIPOAYKTOB u IPOAYKTOB,
cojepxamux KapoTMHOWIbl. OpHako Bce OHHU
MTOJBEPKEHBI OKUCIHUTENBHON AecTpykuuu [3, 4], uto
HE BCErJa COOTBETCTBYET TPEOOBAHMSIM K KauecTBY
JTHX NPOAYKTOB.

AHaau3 OCHOBHBIX HCCJIeI0BAaHUH "
Juteparypbl.  PaboTbl  Takmx  y4eHBIX  Kak
TiotronnukoB B.H. [5], T'ymsesa H.B., BypnaxoBa
E.b.,, Xpanosa H.I'., DOmanysns H.M., JIsckoBckas
I0O.H. Cropoxxok H.M. Pszanues D2.I'., banaBunues
EI. ApucrapxoBa C.A. Jlackosckas IO.H.,
IMuyneckass B.M. w 1gp. DOCBAIIEHBI  XKHUpaM,
OKHCIICHHIO JKHPOB, aHTHOKCHAAHTaM B JKUpaX,
KapoTHHY. AHaJIN3 JaHHBIX pabdOT  IO3BOJISET
BBIJICTINTE HECKOJIBKO OOBEKTOB €ro HM3y4eHHs:
WUCTOpHSL ~ M3YYEHHS,  HCTOYHHKH  IIOJIyd4eHUS,
TEXHOJIOTHH IIONy4EeHHUs, POJb B JKUBOM OpraHH3Me,
XMMHU3M CTPOCHHS M YydJacTHe B OHMOXMMHUYECKHX
Iporeccax.

Hens uccaexoBanus. Llenpro nanHOW pPabOTHI
SIBJII€TCSA UCCIIEA0BaHNE JEWCTBUS AHTUOKCHJAHTOB —
a-ToKo(eporya 1 KapHO3MHA Ha JKUPBI, UCTIOIb3yeMbIe
JUIS TIDUTOTOBJICHHUS TAaKWX KOHAWTEPCKHUX W3JEIHN
kak Baduu M nedense. [lepeuncinennsie BAB npu
n00aBJICHNM B JKUP  JOIDKHBI  BIUSTH  HA

OKUCIUTCIIbHYIO JACCTPYKIUIO JKUPOB u
KapOTHHOUIOB.

HN3znoxenue OCHOBHOI'O MaTrepuaJia
HCCJIeA0BAHUA. BOHpOCﬁM HUCCICAOBAaHUA

CTaOUILHOCTH JIMMTU AOPACTBOPUMBIX OMOJIOrHYECKU
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aktuBHBIX BemlecTB (BAB) B muteparype ynensercs
3HauMUTENbHOE BHHMMaHue [6, 7, 8], MOCKOIbKY
CHIDKEHHE KadecTBa, TIOTeps (U3HOIOrHUECKOM
aKTHUBHOCTH IIPENapaToB HAa MX OCHOBE OOYCIOBJICHA
BBICOKOMU CKIIOHHOCTBIO K OKHUCIIUTEIBHON
mectpykumu  [9].  BcenmemcTBue 9TOro  IMMEIHBIC
mpenaparsl  OTJIMYAIOTCS  HEOONBIIUM  CPOKOM
XPaHEHHsI M IOCTOSHHBIM HAKOIUIEHUEM IPOAYKTOB
OKHCIICHUSL: MIEPOKCHUJIOB, THIPONEPOKCHIIOB,
KETOHOB, JIBJETUNOB U JAp., KOTOPbIE MPHUBOAAT K
VXyIOIICHHI0O WX KadecTBa (3amaxa W BKYyca),
CHIDKEHUIO WM IOJHOM IMOTepe HUX AaKTHBHOCTU.
BonpmmHCTBO  MCcnenoBaHME O CTaOMIIBHOCTH
IIPOBEAEHBI C TUMUIAMU )KUBOTHOI'O U PACTUTEIBHOIO
npoucxoxnaeHus.  JlureparypHele — jaHHBIE 00
OCOOCHHOCTSIX ~ OKHCIIEHHSI W CTaOWIBHOCTH
JIMITUA0PACTBOPUMBIX BAB, IIOJIy4EHHBIX
MHUKPOOHOJIOTHYECKUM CHHTE30M, HEMHOTOUHCIICHHBI
[10], u, B o0cHOBHOM, OHH KacaloTcsl YaCTHBIX CIIydacB
crabmwipHocT ITHXXK w wmx »dmpos [11, 12].
VkazaHue Ha TO, UYTO NPUCYTCTBHE anb(a-
TOKO(epoa B MHKYOAlIMOHHOW cpelie ¢ KapOTHHOM
TOPMO3HT MOCIENHUN oT OKHCIIUTEIBHON
JIECTPYKLIMY, YBEIMUYUBAs CPOK €ro COXPAaHHOCTH ,
nooyxaaer YAEIUTh ux B3aMMOJAEHCTBHIO
MPUCTAIbHOE BHUMAHHE.

CoBpeMeHHbIE CIOCO0bI MOJTy4EeHUs
CTaOWIBHBIX JIMIMAHBIX MPENapaToB BKIIOYAIOT Kak
XMMHYECKHE, TaK ¥ (PU3NYECKUE CPEACTBA 3aIUTHI NX
OT OKHCIHTENbHOro paspyuieHus [13]. ®usnueckue
METOIBl CTAOWIN3AIMM OCHOBBIBAIOTCS Ha momdope
YCIIOBUI XpaHEHUs! IUMUAHBIX ITpenapaToB ((hIakoHbI
U3 TEMHOrO CTEKNIa, IOHWKEHHas TeMIeparypa Hu

T.,H.) . XUMHYEeCKHe METOAbI CTa6I/IJ'H/13aIII/II/I
OCHOBBIBAKOTCA Ha  [IPUMCHCHUU 3(1)(1)6KTI/IBHI>IX
AHTHUOKCHJIAHTOB. B ,HOCTyHHOﬁ JiuTeparype

MIPUBEICHO HECKOJBKO COCTaBOB ISl CTaOMIM3AINN
a¢upos [THXKK [6], ogHako 3TH cocTaBBI coaepiKat
AQHTHOKCHJIaHTHI, HE pa3pellieHHbIe K IPUMEHEHHIO B
MEIUIMHCKOM MTPaKTHKE.

B cBmBm ¢ ObicTpOil  OKHCIISIEMOCTBHIO
KapoOTHHOHMJIOB BCTaecT 3ajada W3y4uTh BIHMSIHUC
AQHTHOKCH/IAHTOB Ha JWHAMHUKY OKHcieHus [14] u
BO3MOXXHOCTb CTa0MIM3anuH HCCIIeyeMOro
KapOTHHCO/IEPIKAIIEr0 JIUIHAIHOTO MIPOIYKTa
crocoboM moxmbopa  Hawbonee  JOCTYNHBIX |
sppextuBHEIX AO s oOecriedeHWsS  BBICOKOM
CTaOMIBHOCTH (PU3UKO-XMMUYECKUX TTOKa3aTeNle Ipu
XpaHEHHMH C Yy4YeTOM OCOOCHHOCTEH TEXHOJIOTHH
nomydeHus. s crabunm3anmy  KapoOTHHOWIOB B
JIUMU/IAX, BBIACIEHHBIX N3 OMOMAacChl MUIEIHAIBHOTO
rpuba [15], ObUIH HCCIIENOBAHEI IUPOKO U3BECTHEIC U
JIOCTYIHBIE AaHTHOKCHAAHTBI — o-ToKodepon [16],
Oyrminokcutonyon (2,6-nurperOyTui-4-MeTHIQEeHOom)
W KapHO3WH, a TaK)Xe HOBBIC AHTHOKCHUAAHTHI —
tokomuke ([ommaHmus) W OOWMH W3 HM30MEPOB
Tokodepona — Tokodepon-E-306 (Dpanms) a Takxe
cMech TIoCIeIHUX B cooTHomenuu 1:1 [17, 18].

Baxnelmum CBOWCTBOM KapHO3UHa,
BBIJICIISIOIIIM ero u3 psna N3BECTHBIX
AQHTHOKCHJIQaHTOB,  SIBIISIETCSI  €r0  CIOCOOHOCTD

HENOCPEACTBEHHO B3aUMOJICICTBOBATH C MEPBUYHBIMU
npoaykramu [1OJI [19, 20], npuBoAS K CHIKEHUIO UX
CTallMOHAPHOT'O YPOBHSI.

Hamu kapHO3uH mpemiaraercs B KadyecTBE
MUIIEBOW JTO0OaBKM M KaK JOIMONHUTEIBHBINA OCIOK,

CHOCO6CTByIOHII/Iﬁ agarnranuu OopraHnmsma K
BO3I[CfICTBHIO CTPCCCOBLIX (baKTOpOB, B 4YaCTHOCTH OH
MOXET MPUMCHATBHCA B CUTYyalUsIX,

COIPOBOXKIAIONINXCSl HEOIArOpUSITHBIM BO3JICHCTBHEM
Ha OpraHW3M 4YeloBeKa (XOJOZ, >Kapa, paJauausi).
Kpome Toro, oH nposiBuiI ce0st Kak aHTHOKCHJIAHT TIPH
BBEJICHUM B XKHUPOBBIE CMECH, YTO IO3BOJIMIO €ro
peKOMEHIIOBaTh B COYETAaHWH C  JPYTUMH
AQHTHOKCH/IAHTAMH ISl 3aIIUTHI XKUPOB OT OBICTPOTO
nporopkanus [21, 22].

Kak mnpumep mnpuMmMeHeHHMS KapHO3WHA B
COBOKYITHOCTH C KapOTHHOM, HAMH Ha OCHOBaHUU
MOJIYYEHHBIX B JKCIIEPUMEHTE JAaHHBIX COBMECTHO C
XapbKoBcKOW OHMCKBUTHOW (haOpukoil pazpaborana
TEXHOJIOTUYECKAs HHCTPYKLIUS IO HPOU3BOACTIBY
Baelb C  WCIIOIB30BAaHMEM  KOHCEPBAaHTOB M3
HaTYpaJIbHOT'O CHIPBSI C IIEIBI0 HE TOIBKO MOBBIIICHUS
OMOJIOTMYECKONH  IIEHHOCTH, HO ¥  IIOBBIIICHHSA
CTOMKOCTH K OKHCJICHHIO >KMPOBOW HAYMHKH |
KapoTHHa B BaQJIsiX U NEYCHBE.

AHTHOKHCIINTENbHAS AKTUBHOCTh KapHO3WMHA C
OHMOJIOTUYECKU aKTUBHBIME JT00aBKaMH (o-TOKODepoIt
+ KapoTHH MHKpPOOHOJIOIMYECKHil) UCTIBITHIBAIN Ha 2
MoJersix okucieHus. IlepBast Monmenb: KyMoJbHAsS —
IpegycMaTpuBala COOKUCIEHHE JIMIMHUIOB C KyMOJIOM
mpu 37°C u 70°C npu MaHOMETPUYECKOU
perucTpanuu  odbeMa  KUCIOpoJa B CHCTEME.
IIpoBenenue skcnepuMenta npu 37 °C uMUTHPYET
MIEPEKHCHOE OKHCIICHHE B JIMMHUIAX MeMOpaH KJIETOK.
B mpobax coxepxanocs 0,1 % kapHosuHa, 0,05 % —
a-Tokoepona m P-kaporuH. Bropas momens — B
ruapoduinbHOi  ¢aze — paspaboTaHa Ha OCHOBE
Metopa omnpeneneHuss TBK-akTHBHBIX NPOAYKTOB
MEPEKUCHOrO OKHCJIEHUS JIMIMUAOB, B KOTOPOH B
Ka4yecTBe OKHCISIEMOro CcyOcTpaTa HCHOJIB3YETCs
rOMOreHar Mo3ra Kpbic [23]. AHTHOKUCIUTEIbHAS
aKTUBHOCTb  ONpEAENsAiIach MO WHTUOMPOBAHUIO
pasButus okpacku B TBK B IpucyTcTBHM KapHO3UHA U
JIECTPYKTUBHOMY pa3pyIIEHUIO KapOTHHA.

UccnenoBanu xupbl: KyauHapHbsii, "IIpuma",
(GpUTIOPHBIA, KOHAWTEPCKHH, NpPUMEHSIEMBbIE Ha
TIEpHOJT WCCIIEOBAHMS NIPU M3TOTOBJICHUH Badelb U
medeHbsl Ha XapbKOBCKOW OeckBUTHOW (pabpuke.
Ilepen  3akmagkoif  JKMPOB Ha  XpaHEHHE C
AaKTHOKCHIAHTAMU  TIPOBOIMIN OIpeeNIeHUe
CKOPOCTH MOIJIOMIEHHS KHCIOPOAA B JAHHOM KHPE
YCKOPEHHBIM METOJOM [24]. KomnuuecTBo
MOMJIOIEHHOI0 JKAPOM KHUCIOpOJa ONPEAEsuIoch MO
M3MEHEHHIO JABIICHUSI KHCIOPO/a B CUCTEME.

[Tomyuennsie 00pa3sibl XKMpa C KapOTHHOM H
AQHTHOKCH/IQaHTAMH  TIOABEPraJiICh  XPAaHCHHIO B
Te4eHUU 4 MecALeB, C MOMECSYHOM perucTpanuei
CKOPOCTH MOTJIONIEHUs Kuciaopoaa [25, 26].

Conmepxanue  (-KapOTHHA  ONPENENAIH B
JMHAMHMKE XPaHEHHS JXHpa CHEKPO(hOTOMETPHUYECKU
npu A=450 HM.
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AHanu3 NONy4EHHBIX B OKCIEPUMEHTE JaHHBIX B
KYMOJIBHOM MOZAEIH YW NPU OKHUCIEHUU I'OMOIEHATOB
MO3ra IO3BOJSIET CHENaTh OJHO3HAUYHBIA BBIBOJ O
3aIUTe KapOTUHA U U3YYEHHBIX )KUPOB OT OKUCIECHUS
IIPA COBMECTHOM TIPHCYTCTBHH (-TOKO(epona U
KapHO3MHAa B JAMHaMHKEe XpaHeHus. OkxucieHue
(pPUTIOPHOTO KMpa B PUCYTCTBUH KyMOJIa U BIHMSHUC
o-Tokoepora B cOYETaHMHM C KapHO3WHOM Ha
TopMokeHHne o0pa3oBaHus THK-akTHBHBIX POAYKTOB
Ha MOJENU OKHCJIEHUS TOMOI€HaTa Mo3ra FOBOPUT O
3aIIUTHOM JEHCTBHM 00OMX aHTHOKCHJAHTOB Ha YXHP
U KapOTHH.

IToxoxue pe3ynbTaThl MONYyYEHBl HAMH H IIPU
N3Y4EHUH JEHCTBUS ITHUX OHMOJOIMYECKH aKTHBHBIX
BELIECTB HA 3alllUTy OT OKHCIEHHS KOHAUTEPCKOro
XKHpa, UCIOIB3YEMOro JUIsl HauMHKU B Baduax. Yepes
1 u 2 Meciua XpaHEHHs >XHpa KOHIAUTEPCKOIO B
u3enMu B obOpasmax ¢ mpucyrctBueM  AO
AHTHOKCUIAaHTHAS aKTUBHOCTh IpeBbIIIaa
KOHTPOJBHBIE 3HaueHUs B 2,3 pa3a B KyMOJIBHOU
Mozenu u 6,6 paza Ha Mmonenu onpeaenenus THK-
aKTHUBHBIX IIPOAYKTOB B IEPBBIM Mecsl XpaHeHus, 1,8
u 2,7 pa3za Ha BTOpPOH MecsAll XpaHEHHs NpoayKuuu. B
Taby. | IpUBeICHBI NOIYYCHHBIE PE3YyIIbTaThL.

Heobxomnmo  OTMETHTB, YTO TNPHUCYTCTBHE
TOIBKO KAapHO3MHA B OJKUPE OKAa3bIBAaJO MEHBIIIEE
MPOTUBOOKHUCIUTENBHOE ACUCTBHE, YEM CYMMAapHOE
BBEJICHNE B JKHPOBYIO HAuMHKY o-TOKOodepona u
KapHO3MHAa. JTa 3aKOHOMEpPHOCTH HAOJIIOaeTcsi U B
ONbITaX C KYIMHapHbBIM JKAPOM ,  KOTOPBII
TIPUMEHSUICS B TIPOU3BOJICTBE Ba(eib.

3amuTa xupa "IIpuma", Taxke IPUMEHABIIETOCA
B IPOU3BOACTBE Badenlb, TPH  BHECCHUH
Oouonornueckn akTuBHBIX AO g-Tokodepona u
KapHO3MHa, ObUIa ajJeKBaTHa 3TOMY IIpoLeccy NpH
OKHCJIEHHMH KYJIMHAapHOTO W (PUTIOPHOTO >KHPOB.
AHTHOKHCINTENBHAS aKTUBHOCTh o-TOKO(epona ¢
KapHO3uHOM B xupe "IIpuma" B KyMOJIBHOH MoAaenu
BO3pacTaia B MEpBBIA Mecsl xpaHeHus B 1,8 pas, Ha
MoJIeTTM TOpMOXeHUst oOpazoBanust TBK-akTHBHBIX
npogyktoB — B 4,5 pasa. VYuurteBas cnadyro
AHTHOKHUCIUTENbHYI0 aKTUBHOCTb  [3-KapoTHHAa B
KHpax IO JINTePaTypHbIM JaHHBIM, MBI IIpeHeOperaemM
€ro pOJNbI0 B MPOLECCAX OKUCIEHUs; [3-KapOTHH
MIPUCYTCTBYET B HAYMHKE KaK IICHHAas OWOJIOTMYECKH
aKTHBHAs J100aBKa.

Tabmuma 1. AHTHOKCHAaHTHAs akTHBHOCTE BAB B
KOHJJUTEPCKOM XXHPE Ha Pa3HbIX Mofiesix (Badmn)

Hccnenyemsle AOA B xymonsHoOH | O6pazoBanne THK-
00pas3Ibt MozenH, % MIPOAYKTOB, Yo

1 mecsny |2 mecsma| 1 mecsan| 2 mecsana

Kup konauTepckuit

ORI oo, 100 100 | 100 100
0
HK +0,05 % 2003 | 1735 | 180 | 267
a-Tokodepora
0
KK +0,1% 1698 | 1354 | 401 | 581
KapHO3WHA
KK + 0,05 %

a-Tokodepor + 2345 184,8 15,1 26,9
0,1 % xapHO3UH

Oxucnenve (-KapoTHHA B H3YYa€MBIX XKHPaX B
MPOLIECCe XPAHEHUS NMPOXOAWIO HE3HAUUTENIBHO, NPHU
CHEKTPOGOTOMETPUIECKOM OIpENEIeHHH B 00pasiax
¢ xoMmmulekcoM AQO KapoTHH ONpenessuicss BO BCE
CPOKU XpaHEHUs

Hcnonb3oBanue YCKOPEHHOTO MeToAa
U3MEpPEHNsT MOIJOIIEHUST KUCIOopoJa  IO3BOJIWIO
ONPENENINUTh AKTUBHOCTh KAPHO3MHA B CHHEPTU3ME C
0-TOKO(eposIoM Kak CyMMapHOTO aHTHOKCHIaHTa JUIs
3alIUTBl KaK JXMPOBOW HAYMHKH, TaK W KapOTHHA.
Pe3ynbTaTbl U3MEHEHUS CKOPOCTH  HONNIOIIEHUS
KHCIIOpOAa B 00pasiax >KUPOB MPH JJIUTEIHLHOM
XpaHEHHH NPUBEICHBI B Ta0IMIIE 2.

Tabmura 2. CkopocTh MOTIOMICHHUS KUCIOpOoaa B 00pasnax
JKUPOB NPH JUTUTEITHHOM XPaHEHUH

Cxopocts noromeHus Or, MOJIB/T ¢
YcnoBus %K a N Kup & .
ombITa WP KyTHHAPHBIT up PPHUTIOPHBIIA
1 mecsx 4 mecsa 1 mecsr; | 4 mecsia
Kontpons| 0,4510° | 4,5210° | 0,5010° | 3,23:10
AO 0,23:10° | 0,2510° | 0,2510° | 0,50.10°
W3menenne TEMIIEPATYPHOr O pexnma
NPOBENCHUS DKCIIEpUMEHTA HE U3MEHSIO0

HanpaBieHHOCTH 1poriecca (pu 37 °C u 60 °C).
Takum oOpazom, Obuta paspaboraHa perenTypa
KOHJUTEPCKUX M31enui (Bagenb) ¢ MCIOIb30BAaHUEM
OUONIOTMYECKH  AKTUBHBIX  AHTHOKCHIAHTOB (-
TOKO()EpOIa ¢ KAPHOZHHOM U [3-KAPOTHHOM.
Bronornueckass 1eHHOCTh q-ToKodeponma ¢
KapHO3MHOM HE BBI3BIBACT COMHCHHS, TaK KaK eCIH
9KCTPANOJIMPOBaTh  JaHHbIC,  MONy4YCHHbIE B
JKCIIEPUMEHTE Ha OKHCJICHHH TOMOreHara Mo3ra,
CTaHeT SCHO, YTO OHHU CIOCOOCTBYIOT yMEHBIICHHUIO
peaknuil MepeKrCHOro OKMCICHUSI B OpTaHM3Me, YTO
UMeeT OrpoMHOE 3Ha4yeHWe Uil 4YeloBeka. B
OMOXMMHYECKMX OKCIEPUMEHTaX HaMH II0Ka3aHO
AQHTHCTPECCOBOE ACHCTBHE KapHO3WHA, YTO SIBIISETCS
OCOOCHHO aKTyaJbHbIM, MPUHUMAsh BO BHUMaHHE
JKOJIOTMYECKYI0 OOCTaHOBKY B Hameld CTpaHe.
Beezenue o-Tokoepona ¢ KapHO3HMHOM, a TaKxke [3-
KapoTHHA B COCTaB PELENTYpPHl Baesb CrIocoOCTBYET

YBCJIMYCHUTIO CPOKOB COXpPaHHOCTH TOTOBOI
IpoaAYKIIMN u ITOBBIIIACT c€C Ouooruy CCKYIO
OCHHOCTB.

[Tony4deHHBIE B YCTIOBHAX IPOU3BOJCTBA MApTUH
Baderb 1O TMPHUBEICHHON TEXHOJOTHH 3aKIIaJBIBAIIA
Ha XpaHCHUEC W TCPUOMUYCCKU TPOBOAVIN aHAIH3
moKaszaTeleld KadecTBa MPOAYKIWH. Pe3ymbTaThl
aHAIM30B JaHBI B Ta0HIE 3 (MECIIBI — MecC.).

Tabmua 3. 3aBUCHMOCTh 3HAYEHWI MNEPEKUCHBIX HUHCET
npoxyknun ¢ AO 0OT IPONOIKUTEIBHOCTH XpaHeHus (% i2)

[lepekucHbIe Ynca B IMHAMUKE XPaHCHUS
HaunmenoBanmne
Ucxomn.| 1 mec. | 2 mec. |3 mec.| 4 mec.
Kontpons 0,13 0,20 0,61 0,70 1,44
ponykmus c AO| 0,14 0,20 0,58 0,60 0,92
Kontpons 0,14 0,33 0,76 0,79 1,28
ponykmus c AO| 0,15 0,30 0,62 0,70 0,82
KonTtpons 0,20 0,40 0,60 - 1,33
[ponykmus c AO| 0,18 0,38 0,58 - 0,90
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BBenenne CcymMMbl OHOJIOTMYECKH aKTHBHBIX
BelIecTB: [(-KapoTHHa, 0-TOKOo(deposa, KapHO3WHA B
COCTaB Macell M JKHUPOB ITOBBIIIAIOT OMOJIOIMYECKYIO
LEHHOCTh HPOAYKIHUH, 3aIIUIIACT UX OT OKHCICHUS
YBEIMYMBasi CPOKM COXPAHHOCTH, & TaKXKe aKTHBHO
BIIMSCT Ha aHTHPAJUKAIbHBIC IPOLIECCHl B OPraHU3Me.
BBenenne Takux [100aBOK B IIMINEBBIC IPOAYKTHI
TIO3BOJIMT IICJICHANPABICHHO BIUATH HA ITOBBIIICHUE
COIIPOTUBIIIEMOCTH  YEJIOBEYECKOTO OpraHm3Ma K
HEeOIaronpuaATHEIM (haKTopam.

BoiBoabl. BpenmeHne CcyMMBI  OHMOJIOTHYESCKH
aKTHBHBIX BEIIECTB: [-KapoTHHA, o-ToKodepoia,
KapHO3MHa B COCTaB Macell M JKHUPOB IIOBBIIIACT
OMOJIOTMYECKYIO IIEHHOCTD IPOAYKITNH, 3alHIIaeT UX
OT OKHCJICHUS, YBEJINYMBAs CPOKH COXPAaHHOCTH, a
TaKKe AaKTHBHO BIMSET Ha aHTHPaJHUKaJIbHBIC
IIpolecchl B opraHmsMe. BBeaeHune Takux 100aBOK B
MUIIEBbIE NPOAYKTHl IO3BOJIUT LEJICHANIPABICHHO
BIMATH  HAa  TIOBBIIICHWE  CONPOTHBISEMOCTH
YEJOBEYECKOr0 OpraHuMsMa K HeOJaronpusTHBIM
(axTopam.
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