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AHHOTanM.

AHTHOKCHIAHTBI, 3aIIHUIIAIONIME OPraHU3M OT BPEIHOT0 BO3ACHCTBUS CBOOOJHBIX PAJMKAIOB U IPEAOTBPAILAIOLINE Pa3pyLICHUE
JIMIKOB U APYTHX MUTATEIBHbIX BEIIECTB, IPUOOPETAIOT BCe OOJIBIIYIO IOMYIAPHOCTh. POCT Clipoca Ha PUPOIHBIC aHATIOTH CHHTE-
THYECKUX aHTHOKCH/IAHTOB, CIIOCOGHBIX MPOJUTUTH CPOK XPaHEHHUS IIPOYKTOB U YIIY4IIHTh 3J0POBbE OTpebuTENeH, 00yClaBiuBaeT
aKTYaJIbHOCTh M3y4JaeMoi TeMbl. 1lenb mccnenoBanns — H3yYUTh aHTHOKCHIAaHTHBIE CBOMCTBA HKCTPAKTOB IUIOJOBBIX pacTEHHH
ceMeiicTBa Rosaceae IJsl OLIEHKU MX MOTEHIMANA KaK HATypalbHBIX CTA0MIM3aTOPOB IHILEBBIX IPOAYKTOB, YIUTHIBAs BIMSIHUE
PEruoHa Ha aKTUBHOCTb AaHTHUOKCUIAHTOB.

OOBEKTHI HCCIIEIOBAHUS — ATUIIAIIETATHBIE SKCTPAKTHI IUI0A0B PAOUHBI OOBIKHOBEHHOM (Sorbus aucuparia L.), 60spbIIIHIKA KPOBABO-
kpacHoro (Crataegus sanguinea Nutt.) u Gosipbimianka yepHoro (Crataegus nigra Waldst. & Kit.), coOpanHbIe B 10)kHOM pernone Pec-
yOIMKKH ApMEHUS B IEPUO/T OJHOM CIIETOCTH. AHTHOKCHIAHTHAS aKTHBHOCTB OIPEACIISIIACh KHHETHYECKMM METOZI0OM Ha puMepe
MOJIETTFHOH peaKIM HHAIIMAPOBAHHOTO OKUCIICHHS KyMoJa Ipu Temreparype 348 K ¢ ucnons3oBaHHeM MaHOMETPHIECKOH yCTa-
HOBKH C aBTOMAaTHYECKUM PETyJIHPOBAHUEM JABJICHHS Ul TOYHOH periCTpalyy HOIIOMEHHUS KUCIOPO/a PeaKIMOHHON CMECHIO.
HaunbornbIneli aHTHOKCHIAHTHON aKTHBHOCTBIO 00J1a/1aJT SKCTPAKT IIOI0B OOSIPBIIIHEKA KpOBaBO-KpacHoro (k, = 5,5%107 1/Moib-¢),
4TO B 2,5 pasa BBILIE TOKa3aresiel pAOUHBI 00bIKHOBEHHOM (k, = 2,3x107> n1/Monb-c). IIpu 3ToM 3¢ deKTHBHAS KOHIEHTpaI|s
AQHTHOKCHJIAHTOB B 9KCTPAKTaX PSAOHHBI OOBIKHOBEHHOH COCTaBMIIA 3,8 MOJIB/J, YTO HECKOJIBKO BBILIE 110 CPABHEHHIO C UX KOHIICH-
Tpauueil B O0sphIITHAKE KPOBaBO-KpacHOM (3,5-3,8 Moub/11). DKCTpaKT OOSPBIMIHIKA YEPHOTO XapakTepu3yercs 0ojiee HU3KIMHU
TOKa3aTeISIMH KaK 110 COJIepyKaHmI0 aHTHOKCHIAHTOB (0,66 MOJIB/IT), TaK ¥ IO aHTHOKCUIAHTHON akKTUBHOCTH (2,4%107* 1/MOIBC).
OpHAaKO MPOJYKTHI OKHCIEHHS AaHTHOKCUAAHTOB OOSPHIIIHAKA YEPHOTO MPOSIBIIUIN 3HAYUTEIILHYIO aHTHOKCHIAHTHYIO AKTUBHOCTh
(k,, = 6,48%10% 1/MOJIL"C), UTO TMOYTH B TPU Pa3a BHINIE AHAIOTHYHOTO TMOKA3ATEN IS OOSPBIIHUKA KPOBABO-KPACHOTO.

Ha ocHOBaHMY NOJyYEHHBIX PEe3YJIbTATOB 3THJIALIETATHBIE SKCTPAKTHI IUIOZ0B OOSPBIIIHIKA KPOBABO-KPACHOTO M PSOUHBI OOBIK-
HOBEHHOH MOT'YT ObITh PEKOMEH/IOBaHBI B KauecTBE 3()(EKTUBHBIX IIPUPOIHBIX AHTHOKCUJIAHTOB UL MCIIONB30BAHMS B ITHILEBOH
HPOMBIIIICHHOCTH € LE/IbI0 3aMEHBI CHHTETHYECKHMX aHAJIOrOB M YBEJIMUYEHHS CPOKOB XpaHEHHs MPOAYKTOB. biaroaps BhICOKOH
AHTHOKCH/IAaHTHOM aKTUBHOCTH BTOPHYHBIX IIPOAYKTOB OKMCICHHS KCTPAKT OOSAPBIIIHIKA YEPHOTO, HECMOTPS Ha HU3KYIO HCXOHYIO
AQHTHOKCHIAHTHYIO aKTHBHOCTb, [IEPCIIEKTUBEH IS CICHHU()HYESCKHUX TUILEBBIX CUCTEM, T/I¢ Ba)KECH MPOJOHTHPOBAHHBIH 3alIUTHBIH

3 deKT.

KuroueBble ci10Ba. AHTHOKCHAQHTBI, CTA0MIIM3aTOPbI, PACTUTEIbHBIC IKCTPaKThI, Sorbus aucuparia, Crataegus sanguinea, Crataegus
nigra, OKMCJIEHUE KyMOJia, Ka4eCTBO, CPOK XPaHEHHS

®dunancupoBanue. Pabora huHAHCHPOBAIACh 32 CUET CPeACTB OrokeTa ['0prucCcKoro rocy1apcTBEHHOTO YHHBEPCHTETA. J|OTIOTHUTENh-
HBIX TPAaHTOB Ha TPOBEJICHUE MIIH PyKOBOACTBO JAHHBIM HCCIIEJOBAaHUEM ITOIYIEHO He OBLIO.
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Abstract.

Antioxidants protect living organisms from free radicals, as well as prevent the destruction of lipids and other nutrients. Natural
alternatives to synthetic antioxidants can extend the shelf-life of food products and improve consumers’ health. Extracts of Rosaceae
berries are known for their antioxidant properties and have a good potential as food stabilizers; however, their efficiency may
depend on the region.

The research featured ethyl acetate extracts from mountain ash berries (Sorbus aucuparia L.), blood-red hawthorn (Crataegus
sanguinea Nutt.), and black hawthorn (Crataegus nigra Waldst. & Kit.), harvested ripe in the south of the Republic of Armenia.
The kinetic modeling of cumene oxidation (348 K) made it possible to determine the antioxidant activity. The experiment involved
a manometric installation with automatically regulated pressure that recorded oxygen absorption in the reaction mix.

The blood-red hawthorn extract demonstrated the highest antioxidant activity (k, = 5.5x10° L/mol-s), exceeding the mountain
ash indicators (k, = 2.3x107 L/mol-s) by 2.5 times. The effective concentration of antioxidants in the mountain ash extracts was
slightly higher (3.8 mol/L) than in the blood-red hawthorn extract (3.5-3.8 mol/L). The black hawthorn extract showed much
lower indicators in both antioxidant content (0.66 mol/L) and activity (2.4x10* L/mol-s). However, the oxidation products
of black hawthorn antioxidants exhibited a strong antioxidant activity (k,, = 6.48x10> L/mol-s), almost three times higher than
the corresponding indicator for the blood-red hawthorn sample.

The ethyl acetate extracts of blood-red hawthorn (Crataegus sanguinea Nutt.) and mountain ash (Sorbus aucuparia L.) proved
to be effective natural antioxidants that could replace synthetic food stabilizers and extend shelf-life. Despite its low initial
antioxidant activity, the black hawthorn extract (Crataegus nigra Waldst. & Kit.) might be recommended for specific food systems
with prolonged protective effects.

Key words. Antioxidants, stabilizers, plant extracts, Sorbus aucuparia, Crataegus sanguinea, Crataegus nigra, cumene oxidation,
quality, shelf life
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BBenenne Kpome Toro, X MpOM3BOIAT CHHTETHIECKHIM ITyTEM, HaIIpH-

AHTHOKCHIAHTHI OOBIYHO UCIIONB3YIOTCSA B KAYeCTBE Mep Oy THIIOKCHAHHU30J1, Oy THITHIPOKCUTONYOJ U TAJLIATHL.
J00aBOK K muiie. VX Taxoke HCCIEAYIOT Ha IpeAMET MHI'H- B mociesHee BpeMsl MOMyISIPHOCTh HPHOOPETAIOT aHTH-
OWpOBaHUS pa3IMYHBIX 3a00IeBaHHHN, TAKHX KaK OOJIC3HU OKCHJIAaHTBI, CO3/J[aHHbIC CIICLUATBHO JAJIs 3al[UThl Opra-
ceplia U pak. DK30r¢HHBIC TUTIBI AHTUOKCHIAHTOB (BUTa-  HH3Ma OT BPEHOTO BO3ICHCTBHUSI CBOOOIHBIX PAIUKAIOB
MHUHBI, ()JIAaBOHOUIbI, AaHTOLIMAHBI M HEKOTOPBIC MUHEpallb- M NPEAOTBPALICHHS ACTPaIalliK JUIHIOB U JPYTUX IHTA-
HbBIC COCTUHEHHST) TIONYYAIOT U3 TPUPOIHBIX HCTOYHMKOB.  TENbHBIX BeecTs [1].
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OKyJIBTypeHHBIE SITOIBI — MAIMHA, KITYOHHKA, YepHast
CMOpOJIMHA, YEePHHKa, a TAKXKe psiJ PPYKTOB (Harpumep,
BUILIHST) SIBJISIOTCSI HCTOYHUKAMH aHTHOKCH/IAHTOB, BATAMH-
HOB, MUHEPAJIOB M IPYTUX TTOJIE3HBIX IS 37I0POBBS U OJ1a-
TOTIOTYYHS YeIOBEeKa BemecTB. OJJHAKO CYIIECTBYIOT TAKKE
JIMKOPACTYIIUE SITOABI U (PPYKTHI, KOTOPBIE SBISIOTCS
[EHHBIMU POAYKTAMHU MUTaHUsS Ojaromaps Je4eOHBIM
cBoiictBam. OHH coziepkat (eHOIBHBIC COSANHCHUS, aHTH-
OKCHJIaHTbI ¥ BATAMUHBI, YTO JIEAET UX IEePCIEKTHBHBIMU
JUISL KCTIOJIb30BaHMUs B MIPOU3BOJCTBE (DYHKIIMOHAIBHBIX
MPOAYKTOB MUTaHUsA. JlaHHAS CTaThs MOCBAIICHA M3yYe-
HHIO aHTHOKCHIAHTHOM aKTHBHOCTH TIJIO/IOB IIPE/ICTABHUTE-
neit cemeiictBa Po3zonBeTHbIX (Rosaceae): AUKopacTymen
PpsAOUHBI OOBIKHOBEHHOM (Sorbus aucuparia L.), 6osipbIm-
HUKa KpoBaBo-KpacHoro (Crataegus sanguinea Nutt.)
u OosipeitiHuKa uepHoro (Crataegus nigra Waldst. & Kit.).

AKTyanpHO# 3aadeiil MUIIEeBOH MPOMBIIUIICHHOCTH
SIBIIICTCSI TIOMCK Oe30macHBIX 1 3()()EKTUBHBIX CITIOCOOOB
CTaOMIIM3alMY Ka4eCTBa MPOJAYKTOB MUTAHHSI C IIOMO-
IIbI0 AHTHOKCHIAHTHBIX J00aBOK. HaxoxaeHne Takux
CTaOMIIN3aTOPOB SABJISICTCS BaXKHEHIICH 3a1aueii, KoTopast
CTOHUT TaKKe nepes hapMareBTHIeCKOH 1 KOCMETHYECKOH
uanayctpusmMu [1, 2]. OcoOblit HHTEpEC MPEACTABISIOT
HaTypaJbHBIEC CTAOMIN3aTOPHI PACTUTEIEHOTO TPOUCXOXK-
JieHus1, o0anaone aHTHOKCHAAHTHON aKTHBHOCTBIO
(AOA) [3]. AOA pacTUTENBHOTO CHIPHS CIIOCOOCTBYET
ero 3(h()eKTHBHOMY TTPUMEHEHHIO B MHUIICBON ITPOMBIIII-
JIeHHOCTH. M cIoIp30BaHne pacTUTENBHOTO CHIPHS B Kade-
CTBE MCTOYHHKA MPUPOJIHBIX aHTHOKCHIAHTOB MO3BOJISIET
HE TOJBKO YBEIWIUTH CPOK XPAHEHHS TUIIEBBIX IPOITYKTOB,
HO U TOBBICUTH UX MUIIEBYIO [IEHHOCTH [4]. Bo3pacraromuii
MHTEpeC K aHTHOKCHUAaHTaM U3 HATYPaIbHbIX HCTOUHHKOB
TaKXKe 00YCIIOBIICH COIYTCTBYIOIIUMHE IIPEHMYIIECTBAMHU
JUTIS1 YEJIOBEYECKOTO 3/J0POBBS [5]. AHTHOKCUIAHTHI SIBJISI-
I0TCSl B&KHBIMU BEIIECTBAMH, KOTOPBIE IOMOT'AIOT Ipe-
IOTBPATUTH MpoIecc OKUCIeHNs. OKUCICHNE OTHOCHTCS
K XUMHUYECKOH peaKIuy, criocoOHON MPOU3BOIUTH CBO-
0O0/IHBIE paIMKaIIb, B PE3yJIbTaTe Yero MOTYT BOSHUKHYTh
[ENHBIE PEAKINH, IIOTCHINATFHO BHI3BIBAIOIINE CEPhE3-
HbIE [TOBPEKICHUS KIETOK Opranusma [6].

HccnenoBanus NOKa3bIBalOT, YTO PACTUTENBHOE CHIPhE
COZIEPIKUT IIMPOKHUH CIIEKTP ONOTOTHIECKH AKTUBHBIX COe-
IUHCHWH, BKITIOYas TOTU(PEHONBI, (PIaBOHOMIBI, aCKOp-
OMHOBYIO KHCJIOTY M TOKO(EPOJIbI, KOTOPBIE MPOSIBIISIOT
BBIpa)XCHHBIC aHTHOKCHIAHTHBIE CBOHCTBA [7]. AHTH-
OKCHJIaHTHAsI aKTUBHOCTH PACTUTEIHHOTO CHIPBSI UTPAET
B)XHYIO POJIb B Pa3pabOTKe HATYpAIbHBIX CTaOMIM3aTO-
POB IUIsl MUILIEBBIX MPOAYKTOB. DTH COEJIMHEHUS CIIO-
coOHBI 3(pPeKTHBHO HHTUOMPOBATH MPOIECCHl OKHCIIE-
HUSI B ITUILEBBIX CUCTEMax, IPEe0TBPALlas HAKOIIIEHUE
CBOOOJTHBIX PaInKalIOB U MPOIYKTOB IMEPEKUCHOTO OKHUC-
neHus TMnuIoB [8]. 9To 0cOOEHHO Ba)KHO IS COXpaHe-
HUST MACO-MOJIOYHBIX IPOJYKTOB U Pa3iIMYHBIX Macell,
MOJIBEP)KEHHBIX OBICTPOMY OKHCIIUTEIBHOMY ITOBpPEXIE-
Huto. Takue BemecTBa CrIOCOOCTBYIOT CHHKEHHIO MPO-
TOPKJIOCTH Macel u XHupoB. [ToMrMo yBenmn4eHus cpoka
XpaHeHHs MUIIEBBIX TPOJYKTOB, aHTHOKCHJIAHTBI TaKKe
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MOTYT IIPUHOCUTH MOJIB3Y OPraHW3MYy 4YeloBeKa. bomnee
TOT0, AHTHOKCHJIAHTHI IIPOJUICBAIOT CPOK TOAHOCTH YiKE 3a-
TOTOBJICHHBIX NPOAYKTOB NUTAHWA, HAIPUMEDP YHUIICOB
1 OPEXOB, U COXPAHSIOT CBEKECTh M BKYCOBBIC Ka4ECTBA
MOJIOYHBIX IPOJYKTOB.

3amMeHa CHHTETHYECKUX aHTHOKCH/IAHTOB Ha HAaTypallb-
HBIE KOMIIOHEHTBI COOTBETCTBYET COBPEMEHHBIM TCH/ICH-
UM CO3/1aHMs OE30MaCHBIX MHUIIEBHIX MTPOTYKTOB U OTBE-
YaeT pacTylieMy MOTPEOUTENECKOMY CIIPOCY Ha «YHUCTYIO
atukeTky» [9]. OqHako 3¢ (HEeKTUBHOCTh IPUMEHEHUS
PacTUTEJIFHBIX AaHTHOKCHIAHTOB B Pa3JIMYHBIX MHIIEBBIX
cucTeMax TpeOyeT NeTalbHOr0 H3yUeHHSI.

B c¢Bs13u ¢ 3TUM 0cOOBIil HAYYHBIN HHTEPEC MPEICTAB-
JISIFOT IMKOpacTyLIMeE IUI0I0BbIE pacTeHUs ceMeiicTBa Po3o-
uBeTHbIE (Rosaceae), IIUPOKO PacIpOCTPaHEHHBIE B yMe-
PEHHBIX IIUPOTAX U TPAAUIIUOHHO UCTIOJIB3YEMBIC B HAPO/I-
Holt MenunuHe. Cpey IePCIICKTUBHBIX IPEICTaBUTEINCH
ceMeHCTBa MOXKHO BBIACIUTH PSOMHY OOBIKHOBEHHYIO
(S. aucuparia), 60ApbIIIHUK KpoBaBO-KpacHslii (C. sangui-
nea) u 60speITHAK YepHbId (C. nigra), KOTOPHIE XapaKTe-
pH3YIOTCS OOTaThIM XMMHYECKHM COCTAaBOM M BBICOKHM CO-
Jiep’)KaHHEM BEIECTB C aHTUOKCHIAHTHBIMUA CBOWCTBAMH.

Psbuna obpikHOBEeHHAS (S. aucuparia) — IpeBECHOE
pacreHue cemelictsa PozouBeTHbIX (Rosaceae), IIAPOKO
pacnpocTpaHeHHOE KaK B AUKOM BHZE, TaK U B KYJIBTYp-
HBIX HacaXIeHUsX. BcTpeuaetcs B popme nepeBa uiu
KPYIHOTO KyCTapHHKA.

[Tnonp! pssOMHBI OOBIKHOBEHHOW, HECMOTPSI HA OTCYT-
CTBHUE cTaTyca OQUINATIBHOTO JIEKAPCTBEHHOTO PACTHUTEIb-
HOTO CBIPbSI, aKTHBHO HCTIOJIB3YIOTCSI B COCTaBE BUTAMUH-
HBIX cOOpoB Onarosgaps OoraroMy KOMIUIEKCY OHOJIOTH-
YECKU aKTUBHBIX BellecTB. ODUTOXUMUYECKUI aHaIn3
MOKa3bIBACT HATMYHE Pa3HOOOPA3HBIX IPYIIT COSTMHEHNUH,
Bkirovast Buramussl (C, B, E), kapotunonzpl, heHonbHbIE
coenuHeHust ((pIaBOHOUIBI, B TOM YHCJIC aHTOIUAHBI,
(heHONBbHBIE KUCIOTHI, NyOMIBHBIE BEIIECTBA), OJICcaxa-
pup! (TEKTHHOBBIE BEIIECTBA M CBOOOIHBIE caxapa), Iiua-
HOTI'€HHBIC COCAMHCHUS, OPTaHUYCCKUEC KUCIIOTHI, 4 TAKKE
ITUPOKUN CIIEKTP MHUKPO- U Makpo3nemeHToB [10, 11].

Oco0bl1ii nHTEpeC MPENCTABISIOT (PEHOIBHBIE COeH-
HEHUsI TUIOJIOB PsIOMHBI (IIpeXk/ie BCEro MPOaHTOIMaHU-
JIUHBI), 00yCIaBIMBAIOIINE OCHOBHBIC (hapMaKOJIOrHIeC-
kne 3¢ exTol. MccnenoBanust AEMOHCTPUPYIOT, YTO OHH
00J1a1atoT aHTHOKCHIAHTHOM, IMMYHOTPOITHOH, IPOTHBO-
BOCHAIIMTEIbHON U KaIMUISIPOYKPEIUIAONIEH aKTHBHOC-
Tamu [12, 13], a Taxke MOTYT BEICTYyNaTh B KA4ECTBE
reponpoTrekTusa [ 14].

B ornnume ot psiOMHBI 0OBIKHOBEHHOM, IIObI 0051~
prIIIHIKA KpoBaBo-kpacHoro (C. sanguinea) sBIAIOTCS
oQHIMaTIbHBIM JIEKAPCTBEHHBIM PAaCTUTEIBHBIM CHIPhEM
u BKIItoUeHbI B ['ocynapcTBenHyto dapmakonero Poccuii-
ckoit @enepanuu [15]. [lupokoe nmpuMeHEeHHE B MEIU-
IIUHCKOM IPaKTHKE 00yCIIOBIEHO O0TaThIM XUMUYECKUM
COCTAaBOM €ro I10/10B. DUTOXMMHUUECKHE HCCIIEA0BAHNUS
MIOKA3bIBAIOT HAJTWYINE PA3INIHBIX TPy OHOIOTHYECKH
AKTUBHBIX BEIIECTB: (MJIaBOHOMOB (TUIEPO3H, KBEPLETHH,
BUTEKCHH), IPOAHTOIMAHUANHOB, TPUTEPIICHOBBIX CAlIOHU-
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HOB (KpaTerycoBasi ¥ ypCoJIOBasi KUCJIOTHI), OPraHHIECKHX
KHUCJIOT (TUMOHHAsA, s101mounast), BuramuHoB (C, K, E),
KapOTHHOMJIOB, IEKTHHOBBIX BEIIECTB U caxapos [16, 17].

Bosipeimank gepnsiii (C. nigra) — KyCTapHHUK HIIH He-
6oupioe iepeBo n3 Bocrounoit Cubupu n ansrero Bo-
croka Poccun. Ero TeMHOOKpaleHHbIE 10161 OOTaThI
AHTOIMAaHAMM, IPEUMYILECTBEHHO IPOU3BOJHBIMH LIUAHH-
JvHa (IIMaHUIMH-3-TAIaKTO3W T U IINAHUINH-3-TTIIOKO3H ),
YTO MOJTBEPIKAEHO XpOMaTorpaduuecKuMH NCCIIeI0BaHU-
smi [ 18]. Biaromapst BBICOKOMY COJiepyKaHUIO aHTOI[AHOB
1 Ipyrux (PEHOJIBHBIX COCIMHEHUH MII0bl 00IaxaroT
BBIpR)KEHHBIMH aHTHOKCHJIAHTHBIMH, TPOTHBOBOCIIANIN-
TEJIBHBIMU M KapAXONPOTEKTOPHBIME cBoMcTBamH [19].

Boratsrit XumMr4eckuii COCTaB IIIOAOB PSOUHBI OOBIKHO-
BEHHOM (S. aucuparia), OOSpHIIIHIKA KPOBABO-KPACHOTO
(C. sanguinea) u 6osipeiiHIKa uepHOTro (C. nigra) nenaet
MX HEPCIEKTUBHBIM CBIPHEM JUIS TIMILIEBON MPOMBILITIEHHO-
cti. OHM MOTYT OBITh HCIIOJTb30BAHBI B IIPOU3BOJICTBE (PyHK-
LUOHAJBHBIX MPOAYKTOB NMUTAaHUS, O0OTalIeHHbIX HATY-
paIbHBIMU AHTHOKCHUAAHTAMH U IPYTUMH OHOIOTHYECKH
AKTHBHBIMH BEIIECTBAMH, a TAKXKE B KAUECTBE HATypaslb-
HBIX KpacuTeneil. Kpome Toro, oHM MOTYT IPUMEHATHCA
B MOJIOWHOH, KOHAUTEPCKOM, MaCIIOKUPOBOMA, TMBOOE3AIIKO-
TOJIHOW M APYTHX OTPACIISAX MHUIIEBOH IPOMBIIIIIEHHOCTH.

AHTHOKCHAAHTHI CYLIECTBYIOT B Pa3IM4HBIX (OopMax,
Ka)kasi U3 KOTOPBIX BBITOJHAET YHHKAIBHYIO (QDYHKIIHIO
B OpPraHMU3ME U JEHCTBYET MO CBOEMY MeXaHu3My [1, 5].
BajkHO OTMETHTB, UTO €CTh CYILIECTBEHHOE PA3INIUe MEXTY
OoTpeOJIeHNEM aHTHOKCHIAHTOB B COCTAaBE HATYPaJIbHBIX
MIPOIYKTOB MUTaHMUS ¥ IPHEMOM H30JIMPOBAHHBIX AaHTHOK-
CHJIAaHTHBIX KOMIIOHEHTOB B BHJI€ IIMIIEBBIX 100aBOK [5].
OO01mMii aHTHOKCHUAHTHBIM MOTCHIIMAI HIIEBBIX MMPO-
TYKTOB OIIPEAEIISETCS] HE IPOCTO CyMMOMW OTAENBHBIX
KOMIIOHEHTOB, a UX CUHEPIe€TUYECKUMH U OKHCIUTENBHO-
BOCCTaHOBHUTEIBHBIMU B3aMMOACHCTBUSAMHU MEXIy MHO-
TOYMCIICHHBIMU THIIAMU OMOJIOTMYECKH aKTUBHBIX MOJIE-
Ky [20]. ITpu orieHKe aHTHOKCHAaHTHOH 3 heKTHBHOCTH
PacTUTEIHHOTO CBIPbA CIIeIyeT MPUHIUMATh BO BHUMAaHUeE,
YTO COZIEpKaHHIE U AKTUBHOCTH AHTHOKCHUAAHTOB B OJJHUX
1 TeX ke ppyKTax WM OBOIIAX MOXKET CyIIECTBEHHO Bapbu-
pOBaThCs B 3aBUCHMOCTH OT I'eorpaduueckoro mojoxe-
HUSI, KITMMATHYEeCKUX YCJIOBHH, COCTaBa MOYBBI, BHICOTHI
HaJl ypOBHEM MOpS M IPYTUX 9KOJOTHIECKUX (HaKTOPOB
TEepPUTOPUU UX Tpouspactanus [21].

HeobxonuMo Takke yYUThIBaTh, YTO MHOTHE OMOAK-
THBHBIC BEIIECTBA, JEMOHCTPHUPYIOIIHE BEICOKYIO S peK-
THUBHOCTB B YCJIOBHSIX JJAOOPATOPHBIX (hapMaKoJIOTHYECKHX
OKCIEPUMEHTOB 71 Vitro, MOT'YT NPOSABIIATh 3HAYUTEIBHO
MEHBIIYI0 aKTUBHOCTH WJIM BOBCE OTIMYATHCS MO MEXa-
HU3MY AEWCTBUSI IPU BBEAECHUU B OPTaHU3M YEJIOBEKa
BCIIE/ICTBHE 0COOCHHOCTEH MeTa00IM3Ma, ONOIOCTYITHOCTH
u papmakokuHeTnku [22]. lannbiii penomeH o0ycaaBiu-
BaeT HEOOXOMMOCTh KOMIUICKCHOTO TTOJIX0/1a K OLICHKE
AQHTHOKCUIAHTHON aKTUBHOCTH, BKJIIOYAIOIIET0 HE TOJIBKO
UCCIIEIOBAHMS (N Vitro, HO Y KIMHUYECKHE UCIIBITAHNUS.

B nayunoit nurepatype [3, 4, 7] nperMy11ecTBEHHO
MIPEACTABIICHBI JTaHHBIE O COJEP’KaHUU aHTHOKCUAAHT-

488

HBIX BEUIECTB B 3()UPHBIX MacllaX 1 3KCTPAKTaX U3 COTCH
JIEKapCTBEHHBIX PacTEHUH, Aroj, GPyKTOB U OBOILEH,
ONpEACIICHHBIC pa3JIMYHBIMN (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IMI/I METO-
JTaMH aHATUTHYECKOI XuMuH [9] — BOJITaMIIepoMETpHEH,
JKHJIKOCTHOW 1 I'a30BOM Xpomarorpadueii, Macc-CeKTpo-
MeTpHel, XeMIIIoMUHecIieHel u ap. OnHako B 00J1b-
MIMHCTBE UCCIIEIOBAHUH MPUBOAUTCS JIMIIb CYMMapHOE
cojiep’kaHre aHTHOKCH/IAHTOB (XOTS B 3arojoBKax padoT
YaCTO YKa3bIBaeTCsl « AHTHOKCHIAHTHAsA aKTHBHOCTb...»),
HO HE M3YYaeTcsl UX MHrHOupylollee IeHCTBUE Ha KOH-
KPETHBIX MOJICNISX OKHCINTEIBHBIX ITPOIIECCOB.

PacturenbHbIe SKCTpaKTHI, 0cOOCHHO ApUpPHBIE Maca,
NOMHMO aHTHOKCHIAHTOB, COJIepiKaT OoJiee CTa pa3inyuHbIX
OPTaHWIECKUX COEANHEHUH, KOTOPBIE MOTYT MO-Pa3HOMY
BJIMSTH Ha MHTMOUPYIONIYIO CIIOCOOHOCTH M Ha MPOLECC
OKHCJICHHS B LIEJIOM. B CBsI3M ¢ 3TUM, Npexke YeM peKo-
MEHI0BATh ONPEIENCHHBII 3KCTPAKT WU 3(PUPHOE MACIIO
B KQUeCTBE MCTOYHNKA aHTHOKCH/IAaHTOB, HEOOXOIUMbIM
1 00513aTeNIbHBIM YCJIIOBUEM ABJIACTCA SKCIICPUMEHTAJIbHOC
M3ydeHUE UX MHTMONPYIOLIETO JEHCTBUS HA KOHKPETHBIX
MOJIETIBHBIX PEaKIMAX OKUCICHHUS. DTO OCOOCHHO BaXKHO,
MOCKOJIbKY KOMIIOHEHTBI PACTUTENBHBIX 9KCTPAKTOB MOTYT
B3aMMO/ICHCTBOBATH MEXKIY COOO0M, BEI3BIBast 3(phexTr cH-
HeprusMa (B3aMMHOTO YCHIICHHUS) I aHTaroHu3Ma (B3auM-
Horo ocnadnenus) [10], 4To cyniecTBEHHO MOAUDHUIUPYET
CYMMapHY0 aHTHOKCH/IaHTHYIO aKTUBHOCTb PaCTHTEILHOTO
CBIPBS TI0 CPABHEHHUIO C TEOPETUIECKUMHU PacUETaAMH.

Lenp rccnenoBaHus — KOMIUIEKCHOE U3yYEHUE aHTH-
OKCHIAHTHBIX CBOUCTB 3KCTPAKTOB IJIO0B PIOMHBI OOBIK-
HOBEHHOH, OOSPHIITHIKA KPOBABO-KPACHOTO U OOSIPHITII-
HMKa YEePHOT'0 U3 I0)KHOTO perroHa PecyOnuku ApmeHus
JJI0 OLICHKHW MEPCIIEKTUB UX HCIIOJIB30BaHUA B KAYECTBE
HaTypaJIbHBIX CTA0MIN3aTOPOB MHUIIEBBIX MPOIYKTOB.
HccnenoBanust TAKOro pojia yYUTHIBAIOT (akT BapbUPO-
BaHUS OMOJIOTHYECKON aKTUBHOCTH NMPUPOTHBIX aHTHOK-
CHIIaHTOB B 3aBHCHMOCTH OT Ieorpa)udaecKkoro pernoHa
UX TIPOU3PACTAHUSL.

O6beKTHI U METO/IBI HCCJIEI0BAHUS

B mporiecce ucciie[oBaHks aHTHOKCHIAHTHBIX CBOUCTB
PacCTUTENBHOTO CHIPbsl 0C000€ BHUMaHUE YCSIIOCH TOY-
HOCTH OIPEIENICHHUS] KOJINYECTBEHHBIX [1apaMETPOB, Xapak-
TEPHU3YIONIHX KaK COJICPIKAaHNE AaHTHOKCH/IAHTOB, TAK U UX
aKTHBHOCTb. 151 iccienoBanust ObIIM BEIOpaHbI: psiOrHa
obbIkHOBeHHAs (Sorbus aucuparia L.), GOSPBIIIHAK KPO-
BaBO-KpacHbIH (Crataegus sanguinea Nutt.) n OOSIPBIIITHIK
uepHsblii (Crataegus nigra Waldst. & Kit.). Beidop maHHBIX
BUJIOB PacTeHHI 00yCJIOBJIEH UX LIMPOKUM PacrpocTpa-
HEHUEM, TPAIUIIMOHHBIM HCIOIb30BAaHUEM B HAPOIHOM
MEIUIMHE U MPEIBapUTEIbHBIMU JaHHBIMH O BHICOKOM
COJICp)KaHUU B HUX OMOJIOTMYECKU aKTHBHBIX BEIICCTB
C QaHTHOKCH/IAHTHBIMH CBOMcTBaMH. [ 1110161 HCCIIEyeMBIX
pacTeHnit coOMpay B IIEPHOJ] UX ITOJTHOH CIICNIOCTH (CeH-
T0pb-0KTAOpS 2024 1.) B yTpennue dacsl (¢ 8 mo 10 1)
MOCJIE BBICBIXaHHUSI POCHI B 9KOJIOTHYECKH YUCTHIX Paiio-
Hax I0KHOTO peruoHa Pecry0Onukn ApMeHus Ha BBICOTE
1200-1500 m Hax ypoBHEM MODSL.
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IIpoGomoaroToBKa pacTUTEIbHOI0 ChIPbsi. CBEXE-
coOpaHHBIE TUI0/bl OBUIN MOJBEPTHY THI IEPBUYHOI 00pa-
60TKe: TIIATENHHO IPOMBIBAII JUCTHILIMPOBAHHOM BOJOM
JUTS yJaleHNs] TOBEPXHOCTHBIX 3arpsI3HEHUH M BBICYIIIH-
BaJIM ITpH KOMHATHOH Temnepatype (22-25 °C) B 3aTeHEH-
HOM, XOPOIIIO TPOBETPUBAEMOM NToMelIeHun. KoHTpons
BJIQKHOCTH CBHIPbSI OCYIIECTBIISIIIN I'PAaBUMETPUICCKIM
MeTOJ0M. BricymieHHoe chipbe u3Menbyaiu B jJadopa-
TOPHOH MEJBbHHIIE A0 MOPOLIKOOOPA3HOTO COCTOSTHUS
Y TIPOCEUBAJIM Y€pe3 CTAaHAAPTU3UPOBAHHOE CUTO C pas-
MepoM siueeK | MM JIJIs MOJTydeHHs OTHOPOAHOM (paKiuy,
4TO 00€CIIEeYNBAIO BOCIIPOU3BOANMOCTD PE3YyIbTaTOB
IIPY TIOCTIe Y IOIIEeH AKCTPAKIINH.

Mony4yenne 3KCTPAKTOB. DKCTPAKIINIO H3MEIBYCH-
HOTO CBIPbS IPOBOJMIN IIPU KOMHAaTHON TeMIepaType
C HCITOJIb30BaHUEM OYMINEHHOTO dTHIanerara (> 99,5 %,
Sigma-Aldrich) B cootHomennu 20 M1 pacTBOpHTENS
Ha | T chIphs. BeiOoOp aTHIAIIeTaTa B KAUeCTBE SKCTpareHTa
ObUT 000CHOBAH MPEABAPUTEIBHBIMU CPABHUTEIHHBIMHA
uccien0BaHuAME () (HEKTHBHOCTH Pa3INuHbIX PACTBOPH-
Tesei (Xa0podhopM, TUITHIOBEIH 3P, 3TaHOI, OEH30II,
aIleTOH) B M3BJICYCHUH aHTHOKCHAAHTHBIX COCTUHEHUH
U3 PaCTUTEIBHOT0 MaTepuaa. IKCTPAKIUIO IPOBOAMIH
B TeueHue 24 4 B IUIOCKOJAOHHOM KOJIOE ¢ IMeprHOauYec-
KHM TIepeMEIINBaHAEM Ha MArHUTHON MEIIAJIKe IS MH-
TeHcu(uKalMy porecca Macconeperoca. [locie 3aBep-
IIEHHS SKCTPAKIINH CMECh QIIBTPOBAIM Yepe3 OyMaskKHBIH
(GUIBTp cpenHel HOPUCTOCTH, a HOITY4YEHHBIH (QHIbTpaT
yIapuBaJIM JI0 IOCTOSHHOM Macchl B BaKyyMe IpU TeM-
nepatype 313 K (40 °C).

Mertoauka onpeejieHusi AHTHOKCUAAHTHON AKTHB-
HOCTH. VccnenoBaHre aHTHOKCH/IAHTHONH aKTHMBHOCTH
TMOJYYCHHBIX OKCTPAKTOB ITPOBOANTIN KHHETUYECCKUM MC-
TOJIOM Ha MPUMEPE MOAETBHON PEaKINU WHUIIMHPOBAH-
HOTO OKHCJIeHHs Kymouia. JlanHBIH MeToz ObUT BEIOpaH
Kak Hanbosiee THHOPMATUBHBIH, O3BOJISIOLINIT HE TOJIBKO
KOJIMYECTBEHHO OTIPENeNUTE dPPEKTHBHOE COICpKaHUE
AHTHOKCHJAHTOB, HO U OLEHUTHh UX CIHOCOOHOCTH IIpe-
pbIBaTh HETIN OKHUCJIICHUSA B YCJIOBHAX, HpI/I6J'II/I)KeHHLIX
K peanbHBIM MPOIeccaM, MPOTEKAIOUINM B Pa3IHIHBIX
MHIIEBBIX CUCTEMAX.

Jis mpoBe/ICHUsT KHHETHUECKUX UCCIIC0BAHMI ObLiIa
WCTIOIb30BaHAa MAaHOMETPHYECKasl YCTAHOBKA C aBTOMa-
TUYECKUM PETYJIMPOBAHNUEM JIaBIICHHUSI, TIO3BOJISIONIAs
C BBICOKOW TOYHOCTBIO PETUCTPUPOBATH KOJIUYECTBO MOTJI0-
LIEHHOI'0 KMCJIOPOAA PEAKLIMOHHOW CMECHIO. Y CTaHOBKA
COCTOMT M3 peakTopa oosemom 10 mu1, TepmocTara ¢ To4-
HOCTBIO nojaepskanust Temnepatypsl £ 0,1 °C, cucteMsr
MaHOMETPHUYECKHUX TPYOOK, TPaTyHpOBaHHOI OIOpETHI
n anexTposmsepa. [IpuHINT paGoOTH YyCTAHOBKH OCHO-
BaH Ha KOMIICHCAlIlU YMCHbUICHUS IaBJICHUS B CUCTEME,
BBI3BAHHOTO MOTJIOMIEHHEM KHUCJIOPOA B MPOLIECCE OKHUC-
JICHUS1, IIyTEM 3JIEKTPOJIMTHIECKOTO BBIICICHHS 3KBHBa-
JIEHTHOT'O KOJIMYecTBa rasa.

IIpu ananm3e aHTHOKCHUJIAHTHOTO JCHCTBUSA SKCTpaK-
TOB MIPUHUMAJIM BO BHUMAHHE, YTO PACTHTEIBHbIE HKC-
TPAKTHI MPEJCTABIISIOT CO00If MHOTOKOMITOHEHTHBIE CHC-
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TEMBI, COAEPIKAIINE KOMIUICKC OMOIOTMYECKN aKTUBHBIX
BEILIECTB C PA3IMYHBIMU aHTHOKCHIAHTHBIMH CBOHCTBAMH.
B Takux cucremMax MOTyT NPOSIBJIATHCS KaK CHHEPTreTHIeC-
KHe, TaK U aHTarOHUCTHIECKUE 3P PEKTh MeX Ty pasnud-
HBIMH KOMITOHEHTaMH, YTO OKa3bIBA€T BIMSHUE HA CyM-
MapHYyH0 aHTHOKCHAAHTHYIO aKTMBHOCTh. Tak Kak KOJH-
YECTBEHHAs OLIEHKA BKJIAJa OT/EIbHBIX KOMIIOHEHTOB
1 WX B3aMMHOTO BIMSTHHS TPECTABIISCT 3HAUYUTEIBHYIO
METOI0JIOTMYECKYIO CII0KHOCTb, B JAHHOM HCCIIEA0BAHUH
omnpeaesuy 3pPEeKTHBHYIO (CyMMapHYyI0) aHTHOKCHIAHT-
HYIO aKTHBHOCTH 3KCTPAKTOB, KOTOpasi OTpa)kaeT UHTE-
TPaJIbHBIA pe3ybTaT ACHCTBUS BCEX aHTHOKCHIAHTHBIX
KOMIIOHEHTOB C YYETOM UX BO3MOXHBIX B3aUMOJICICTBUH.

IoaroroBka u ouncrka peakTuBos. [lepen mpose-
JICHHEM M3MEPEHHUH BCE HCIIOIb3YEeMbIE PEaKTHBBI ITOIBEP-
rajid TiateabHoi ounctke. Kymon (M30mponuiOeH3on,
X.4.) OYHIIAIA MHOTOKPATHOH ITPOMBIBKOM KOHIICHTPH-
poBaHHOM cepHOM kucnoroit (96 %) B cooTHomenuu 1:7
10 00beMy JI0 MTpeKpaIleHus] OKpaIIuBaHUs KHCIOTHOTO
ciost. ITocie 4ero TpexkpaTHO MPOMBIBANTH JUCTHILIPOBAH-
HOW Bozoi, 3ateM 5 % pactBopoM NaOH. OxoHuaTensHO
MIPOMBIBAIM AUCTHUIMPOBAHHOM BOIOH 0 HEHTpanbHOU
peaxuuu (pH = 7). OunIeHHBII KyMOJI BRICYIINBAIIN HaJT
0€3BOTHBIM XJIOPHAOM KAJBIHS U IEPETOHSIIN HA/l MeTall-
JIMYECKUM HaTpueM B aTMocdepe azora. YUCTOTY nosrydeH-
HOT0 KyMOJI1a KOHTPOJIMPOBAJIX [0 OTCYTCTBHIO IEPHUOI0B
WHIYKIMH HA KHHETHYECKUX KPHUBBIX €r0 OKHCIICHUS,
a TakXKe 10 COBIAJICHUIO TeMneparypsl kunenus (419 K
mpu 85 xIla) u mokasaremns npenomiuenus 1,4918 c nute-
paTypHBIMU TaHHBIMH.

B kadecTBe pacTBOpHTEINS HCTIOIB30BAIH XJIOPOCH30,
KOTOPBIN IIOABEPraiyu aHAIOTHYHOM ITPOLIEYPE OUUCTKHU.
WHAmaTopoM paauKaibHBIX IPOIIECCOB CITYKHJT a30-1H-
m30-0yTuponutpuia (98 %, Sigma-Aldrich), monomau-
TEJIbHO OYMIIECHHBII MHOTOKPATHOH IIEPEKPUCTAIUIN3ALIUEH
13 3TaHOJIFHOTO PacTBOPA.

IIpouenypa uzmepennii u 00padorka nanHbIx. Onpe-
JieJIeHNe aHTHOKCHIaHTHOM aKTUBHOCTH ITPOBOJIUIIN ClIe-
IYIOIIUM 00pazoM: peakTop 00beMOM 5 MII 3aIOTHSIN
PEaKIIMOHHON CMECHI0, CoJleprKaIeit KyMot (2,87 MoIb/),
HWHUIMATOP a30-IU-H30-OyTUPOHUTPHUIIA B XJIOPOEH30JIe
1 UCCIIEyEeMBIil 9KCTPAKT B Pa3IUUHBIX KOHIICHTPAUSIX.
Peaxtop oxnaxnamu no 273 K, nocie yero u3 peakiuoH-
HOM CMECH U CHCTEMBI OTKAYMBAJIU BO3YX C MOMOIIBIO
(hopBaKyyMHOTO Hacoca W 3aMOHSIIN KHCIOPOAOM. DTy
OTIEPALIHIO TIOBTOPSUIN TPYOKIBI AJIS IOJTHOTO 3aMETICHNUS
BO3/yXa KUCIOPOJOM. 3aTeM peakTop MOMeEIlalnu B Tep-
MocCTaT C 3aaHHON Temmeparypoit (348 K) u Bkimtouamn
MeXaHH4IecKoe epeMelnBanme ¢ 9acTotoit 8—10 xomeda-
HUH B CEKYHJy, YTO 00ECIIeUMBaJIO TPOTEKAHUE PEAKIIUH
B KHHETHUYECKOM PEXKHME.

3a X0q0M peaKIuu CIEeANIIA, PETHCTPUPYS 00BEeM
TIOTJIONIEHHOTO KHCJIOPOZa B 3aBUCHMOCTH OT BPEMEHH.
Ckopocts norjiomeHus kuciaopoaa (V, Moss/i-c) ompe-
JIeNsiTd 1o hopmyTie:

A
V=] —|xtea
T g
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rae T — temneparypa Otopetsl, K; tga — Tanrenc yria
HaKJIOHA KHHETHYECKOH KPUBOH MOTJIOIIEHHUS KUCIIOPO/Ia,
MM/MUH; A — IOCTOSTHHAS KCIIOJIb3yEeMO MAaHOMETPHYEC-
KOif ycraHoBkH (2,65%107), onpenensemas Kax:

B Prd?
4x60xRTV

rne P —atmocdeproe napnenue, [1a; R = 8,31 x/moms K;
d — nuametp Oropetsl (3,1 MM); V' — 00BbEM peakIMOH-
HO# cMecH, MII.

KomuectBenHOE OTpeieieHre aHTHOKCHIAHTOB B OKC-
TpaKTax MPOBOJUIOCH HA OCHOBE HAOJFOIACMBIX TIEPHO-
JO0B MHAYKIIMU Ha KUHETUYCCKUX KPUBBIX MOTJIOHICHUA
KHCJIOpOJa ¢ IpuMeHeHneM ypaBHeHus (1)

m _ f [[l’lH] o
A7
rue [InH]0 — coJepKaHUe aHTUOKCUAAHTOB B JJAHHOU
HaBECKE DKCTPAKTA; /11 — COJEPKAHME DKCTPAKTa, MTI; V, —
CKOpPOCTh MHUITMUPOBAHHUS f — CTEXHOMETPHIECKUH K03 (-
¢unmenT MHrHONpoBaHMs (YMCIIO pajuKajIoB, OOpHIBA-
IOLIMXCSl HA OJJHOM Mouiekyiie uHruouropa). Ilockonbky
B XMMHUYECKOM COCTABE HCCIICIOBAaHHBIC SKCTPAKTHI HMe-
IOT HECKOJIFKO aHTHOKCHJIAHTOB, TO MapaMeTPhI / HEBO3-
MOKHO orpeienuTh. [1o 3Toi npuyrHe B HAIIMX pacyeTax
MPUBEICHBI HEe a0COIOTHBIC, a 3()()EKTUBHBIE COAepKa-
HUSI aHTHOKCHIIAHTOB.

Kpurepun oneHKN aHTHOKCHIAHTHBIX CBOMCTB.
AHTHOKCUIAHTHOE JIEHCTBHE DKCTPAKTOB PACTEHUH Olle-
HUBAJIM TI0 TPEM KITFOUCBBIM ITapaMeTpaM:

1. Comepxxanue aHTUOKCUIAHTOB — JIaHHBIN MOKa3a-
Tellb UIMEET NEPBOCTENIEHHOE 3HAUSHHUE, TOCKOJIbKY OoJiee
BBICOKOE COZECp)KaHHEe aHTHOKCHIIAHTOB B MICCIICTyEMOM
9KCTpaKTe odecrednBaeT 0osee IPOAOIKUTELHOE BpeMs
TOPMOJKEHUS PaJMKaIbHOTO Npoliecca okucieHus. Komu-
YEeCTBEHHOE COJCPKaHIE aHTHOKCHIAHTOB HATIPSIMYTO BITHSI-
€T Ha JUTMTENBHOCTD 3amuTHOTO 3¢ dekra u onpenenser
MOTEHIUAIBbHYI0 BO3MOXKHOCTh MCIIOJIb30BaHMs IKCTPAKTa
B Ka4eCTBE MUIIEBOTO CTA0MIN3aTOpA.

2. EMKOCTh aHTHOKCHIAHTOB XapaKTEPHU3yeT YHCIO
paJKaiIoB, OOPHIBAIOIINXCS HAa OTHON MOJIEKYJIe aHTHOK-
cunanTa. st CIOKHBIX SKCTPAKTOB OIpeIeNICHNE TaHHOTO
mapameTpa MpeACTaBIseT 3HAUUTEIHHYIO METOI0IOTHYIEC-
KYIO CJIO)KHOCTB, HOCKOJIBKY 3KCTPaKThl, KaK MPaBUJIO,
coaepKaT B CBOEM XHMHUYECKOM COCTaBe J1Ba U Ooiee
AHTHOKCHIAHTHBIX BEIIECTBA, MEXKTy KOTOPHIMH MOTYT BO3-
HUKATh CIIOKHBIC B3aUMOICHCTBUS, IIPUBOJIAIINE KaK K CH-
HEPreTHYeCKOMY yCHUJICHUIO (CHHEpru3My), TaK U K B3a-
WMHOMY ocia0ieHuto neiicteus (anraronusmy) [ 10]. Io-
ATOMY JIJISl PACTUTEIBHBIX SKCTPAKTOB JAHHBIN ITApaMeTp
HE ONpeesIi.

3. AHTHOKCHIaHTHAs akTUBHOCTL (AOA) — Konmude-
CTBEHHO XapaKTepU3yeTCsi KOHCTAHTON CKOPOCTH PEaKIin
k., oTpaxcarolneii clocoOHOCTh BEILECTBA B3aMMOIEHCTBO-
BaTh CO CBOOOJHBIMHU pagnKajlaMd M MPEPHIBATh LEIb
OKHCIIeHHS. JIJI1 paCTUTENBHBIX SKCTPAKTOB OMpeessieMast
QHTHOKCHJIAHTHAs! aKTUBHOCTh SIBJISIETCS] A (HEKTHBHOM
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BEJINYMHOM, ITOCKOJBKY B PEAKLUU Yy4aCTBYET HE OJHO
WHAWBHUTyalIbHOE COCAMHCHUC-HHTHONUTOP, 8 KOMITJICKC
AHTUOKCHU/IAHTHBIX COEIMHEHUH Pa3IM4YHON IPUPOJIbI.

B pabote nmpuBeneHs! TakkKe pe3ysbTaThl PacueTOB
AHTHOKCUJAHTHBIX aKTHBHOCTEH. AOA MHTHOUTOPOB
B PEaKIUsAX OKUCIICHUS XapaKTePU3yeTCsl KOHCTAaHTON
CKOPOCTH pEaKIMU JHHEHHOTO 00pHhIBa IIETIH:

kg
I. RO, + InH—-ROOH + In

IIpm pacuerax k., mob30BaNTHCE ypaBHERHEM (2) [16]:

k [RH]ln(l—gj

2
rac k2 — KOHCTaHTa CKOPOCTH PCAKIUH ITPOAOJLKCHU S LCTIN

[0.]=- @

7

ks
II. RO, + RH— ROOH + R

rae [RH] — koHIeHTpanus OKUCHIAIOmEerocs BellecTBa-
Kymona, [O,] — KOIMIECTBO IOrTIOMIEHHOTO KUCIOPOaa
3a BpeMs meproaa uHaykn 1 < 7. [lepuoa nHAYKIUN
omnpezensieTcs: rpaguuecKn Ha KHHETHYECKUX KPUBBIX
MOTJIONICHUS KUCIIOPOIa IO KOOPAMHATE TOYKH Iepe-
CEYeHHs IBYX IPSAMBIX, JUIl KOTOPBIX tgo, = 2tga, Win
Voo =2V. Voo — CKOpOCTh MOTJIOIIEHUS KHCIOPOa Mocie
BBIXOJIa M3 MHIYKIIMOHHOTO Tiepuoaa, f[/nH]; B npucyt-
CTBUH WHTHOHTOpA.

[1pu aHanm3e aHTHOKCHIAHTHOTO JACHCTBUS SKCTPAKTOB
YYUTBIBAJIU BO3MOXHOCTb IIPOSABJICHHUA KaK CHHEPT€THYCC-
KHX, TaK ¥ aHTarOHUCTHIECKUX 3(P(HEKTOB MEXK Iy pa3imd-
HBIMH KOMITOHEHTaMH, YTO OTpakaeTcst Ha 3 EKTUBHOM
KOHCTAaHTE CKOPOCTH PEaKLK 0OpbIBA LIeTel OKUCIICHHMSI.

Pe3ynbTaThl 1 uX 00cy:x1eHHe

[TomyueHHBIE SKCTPAKTHI MPEACTABIISIIIN COOOU BSI3-
KHE€ CyOCTaHIIMH OT CBETIIO-)KEITOTO JI0 TEMHO-KOPHY-
HEBOTO IIBETA C XapaKTepHBIM apomaTroM. BeIxon skc-
TPaKTHBHBIX BEILIECTB COCTABHIL: JUIsl PSIOMHBI OOBIKHOBEH-
HoO — 7,8 £ 0,3 %, 11151 GOSIPHIIIHIKA KPOBABO-KPACHOTO —
6,5 £ 0,2 %, nns GospeimiHUKa YepHoro — 5,9 £ 0,3 %
OT MAaccChl BO3IYIIHO-CYXOTO CBHIpbsl. DTUJIALETaTHBIE
9KCTPAKTHI U30MPATENLHO U3BIEKAIOT CPEIHEIIOSIPHBIC
COEIMHEHUs, BKIIIOYasi (peHOJIbHBIEC BEIIeCTBa, (haBo-
HOMJIBI U HEKOTOpbIe (OPMBI BUTAMHHOB, YTO JIEJIAET
UX TIEPCIEKTUBHBIMU OOBEKTAMHU ISl U3yUCHUS aHTH-
OKCHJAHTHOHM aKTHBHOCTH.

IIpu uccaegoBanuu mpouecca OKUCIEHUS KyMoJia
B IPUCYTCTBUH aHAIN3UPYEMBIX SKCTPAKTOB ObLIN 3aperi-
CTPHPOBAHBI KHHETUYECKIE KPHUBBIE ITOTIIOMECHNUS KHCIIO-
poza ¢ SIPKO BBIPQKEHHBIMU MHAYKIIMOHHBIMH [IEPHOJaAMH
(puc. 1). IlpucyTcTBHE TaKUX WHAYKIIHOHHBIX IEPHOIOB
YKa3bIBa€T Ha aHTHOKCHIAHTHYIO aKTHBHOCTH KOMITOHEH-
TOB DKCTPAKTOB. MaTeMaTHdeckasi 00padoTKa MOIydeH-
HBIX MHYKIIMOHHBIX EPHUOJIOB COTIACHO ypaBHEHHIO (1)
(puc. 2) mo3BOIMIIA paccUUTATh P PEKTUBHYIO KOHIICHTpA-
IIMIO aHTHOKCHAAHTOB (f.[[nH] ) B M3yIEHHBIX SKCTpaKTax.
[Nony4eHHbIe pe3ynbTaThl MIPUBEACHBI B TaOIHIIE.
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1 — 6e3 noOaBIIeHUs HIKCTPAKTOB;
2 — psibuna o6bikHOBeHHas 0,373 mr;
3 — GOSAPBIIIHHUK YepHBIH 2,692 Mr; 4 — OOSPHIIIHUK KPOBABO-
kpacHbiid 0,789 mr; 5 — GOsIpBIIIHUK KpoBaBO-KpacHbId 1,31 Mr

Pucynox 1. Kunernueckue KpuBble MOTJIOLIEHUS
KHCJIIOPOJa P OKHCIEHHH KyMOJa B OTCYTCTBHE
1 B IPUCYTCTBUH IKCTPAKTOB IIOJOB
(V,=1,25x10" mons/n-c, T = 348 K)

Figure 1. Kinetic curves of oxygen absorption during cumene
oxidation with and without berry extracts
(V,=1.25x107 mol/L-s, T = 348 K)
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PucyHnox 2. 3aBHCUMOCTb IEPUOAOB HHIYKLIUU
MOTJIOIIEHUS KUCIOPOAa MPH OKHUCICHUH KyMoJa:

OT cosiepkanus dSKcTpakToB (V, = 1,25x107 mons/n-c)
13 TUIOAOB OOSPBIIIHIKA KPOBaBO-KpacHOTO (1),
OosphIIIHKKA YepHOTO (2) U psAOuHBI 0OBIKHOBEHHO (3);
0T 0OpaTHO BEIMYMHBI CKOPOCTH MHULIUHUPOBAHHS
(1;2;3 m__=1,29 mr, T =348 K)

9KCTP

Figure 2. Dependence of induction time of oxygen absorption
during cumene oxidation: on the content of extracts
(V,=1.25x107 mol/L-s) of blood-red hawthorn (1), black
hawthorn (2), and mountain ash (3); on the reciprocal value
of the initiation rate (1’; 2°; 3’ m =1.29 mg, T =348 K)

extract

Tabnuua. ComepikaHne ¥ KHHETUYECKUE MTapaMeTPhl OKUCIICHUS] aHTHOKCHIAHTOB KCTPAKTOB IJIOJIOB PsIOMHEI
O0OBIKHOBEHHOM, OOSIPBIIIHAKA KPOBABO-KpacHOTo U OosipbiiiHiKa YepHoro (348 K)

Table. Content and kinetic parameters of oxidation of antioxidants in extracts of mountain ash, blood-red hawthorn,
and black hawthorn (348 K)

ITnoxst V%107, m, M 7, MMH AInH]*x10%, V=108, ke x104, k, %1072,
MOJIB/T"C MOJIB/JT MOJIB/JT'C JI/MOJIb*C JI/MOJTb*C
Ps161Ha 0OBIKHOBEHHAS 1,25 0 0 0 3,00 - -
1,25 0,201 10 3,81 1,94 23,02 -
1,25 0,373 19 3,82 1,78 23,54 -
1,25 0.548 29 3,91 2,56 22,89 -
1,25 0,654 33 3,79 1,84 22,98 -
BosipbIiHIK KpOBaBO-KPaCHBIH 1,25 0,452 21 35 1,81 55,00 2,99
1,25 0,563 26 3,42 2,30 55,03 2,97
1,25 0,789 40 3,8 2,58 54,89 2,96
1,25 1,311 62 3,55 2,79 56,12 2,98
BosipbIlIHUK YepHbIi 1,25 2,692 24 0,67 1,64 241 6,44
1,25 2,255 20 0,66 2,21 2,52 6,48
1,25 1,125 10 0,65 2,23 2,38 6,46

B Tabnurie npuBeneHbl Takke 3HAYSHHUS TapaMeTpoB
k., xapaxrepusyromue AOA macen. 3Hadenus k., onpee-
JISUTH, CTIPSIMITAS SKCTIEPUMEHTAIBHBIC TAHHBIE MTOTJIOICHHS
KHCIIOPO/Ia 33 BpeMsI HHIYKIIMOHHOTO TIEPHO/ia B KOOPIH-
HaTax ypaBHeHu: (2). [Ipu 3TOM yuuTHIBaMHM, 9TO I KY-
mona k, = 4,677x10%xp(—9800/RT) n/mons-c [24].

Ananuz AOA uccienyeMbIX SKCTPaKTOB ToKa3am Cy-
LIECTBEHHBIC PA3IMYUs MEXAYy HU3y4YaeMbIMU BUIAMH
pactutenbHOro celpbs. Hanbomapnryro aHTHOKCHIAHT-
HYI0 aKTUBHOCTh ITPOAEMOHCTPHPOBAJ SIKCTPAKT IJIOJIOB

OOsIpBIITHIKA KPOBABO-KPACHOTO, KOHCTAHTA CKOPOCTH
PEaKuMu JHHERHOTO 00pbIBa HenH (k,) KOTOPOTo cocTa-
BHJIA OKOJIO 5,5% 107 j1/MoITB-C, UTO B 2,5 pasa mpeBsIIacT
TOKa3aTeny psiOMHBI 00BIKHOBEHHOM (2,3% 1073 1/MOITB - C).
[Ipu sTom > pexTuBHAST KOHIIEHTPAIHUI aHTHOKCUIAH-
TOB B DKCTpaKTaxX pssOWHBI OOBIKHOBEHHOH OKa3alach
HECKOJIBKO BbIIIIE (3,8 MOJIB/IT) IO CPaBHEHUIO C OOSIPBIIII-
HUKOM KpoBaBo-KpacHbIM (3,5-3,8 Moub/1).

DKCTPAaKT TUI0J0B OOSPHIIIHUKA YEPHOTO XapaKTe-
pHU3yeTcsl 3HAYUTEIBHO 0oJiee HU3KMMH MOKa3aTesIMH
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KaK TI0 COJIEPKAHNI0 aHTHOKCUAAaHTOB (0,66 MOIB/1T), TaK
1 TI0 aHTHOKCUAAHTHON akTHBHOCTH (2,410—4 n/MONB-C).
DT0 MOXKET OBITh CBS3aHO C 0COOCHHOCTSIMUA XUMHUYECKOTO
COCTaBa pacCMaTPUBAEMOTO PACTEHHUSI, a TAKXKE C BO3MOX-
HBIM BITUSTHEEM YCIIOBHH IIPOU3pACTaHUS Ha HAKOIUICHUE
OMOJIOTMYECKN aKTUBHBIX BELICCTB.

HccnenoBanne BIUSHUS KOHIICHTPAIIUK 3KCTPAKTOB
HA WX aHTHOKCHIAHTHYIO aKTHBHOCTD ITOKA3aJI0 HATHIHE
HEJIMHEHHON 3aBHCHMOCTH JUIsl OOSIPBIIIHUKA KPOBAaBO-
KpPacHOTO NpH KOHIIEHTpalusx Bbimie 1,5 Mr/mi. Dto
MOXeET OBITH CBS3aHO C MpOsiBICHUEM 3¢ (eKTa HaChI-
IIEHUS] CUCTEMBl aHTHOKCHIAHTaMH WJIM C BOSHUKHOBE-
HHUEM arperaluy KOMIIOHEHTOB 3KCTPAKTa MPH BBICOKHX
KOHIIEHTpanusax. [lanHoe HaOIIOAeHIE HMEET BaKHOE
MIPaKTUYECKOe 3HaYEHHE JJIsl ONpeIeTICHHS ONTHMAIIBHBIX
JIO3UPOBOK IKCTPAKTOB IPH MX MPUMEHEHHHU B MHUIIEBBIX
cucremax. i pssOMHBI OOBIKHOBEHHOH 3aBHCHUMOCTH
AQHTHOKCHJAHTHOW aKTHBHOCTHU OT KOHIICHTPAIMH HOCHIIa
JIMHEVHBIN XapaKTep BO BCEM UCCIICOBAHHOM JAMAIIa30He
koHnenTparwii (0,2—1,0 Mr/mMi), 9To yKa3bIBaeT Ha OTCYT-
CTBHE B3aUMOJICHCTBUI MEX Ty KOMIIOHCHTaMH 3KCTPAKTa,
CHOCOOHBIX MOBJIUATH HA AHTHOKCHJIAHTHBIE CBOICTBA.

[NoyueHHbIe pe3yabTaThI 10 AHTHOKCHAAHTHOM aKTHB-
HOCTH 3TIJIAICTATHBIX 3KCTPAKTOB COTIIACYIOTCSI C OOIIIIMI
TEHJCHIIUSAMU, ONMMCAHHBIMHU B HCClieoBaHusIX [7, 8],
OJTHaKO a0COJFOTHBIE 3HAYSHNUS] KOHCTAHT CKOPOCTH peak-
WU JTUHEWHOTO OOpHIBA LIEITH (k7) IUTS DKCTPAKTOB 00sI-
PBILIHUKA KPOBaBO-KPAaCHOT'O OKa3aJINCh 3HAYNUTEIBHO
BBIILIE CPEHUX IMOKa3aTese, XapaKTEePHBIX Ul PacTH-
TEJNBHBIX SKCTPAKTOB. DTO MOATBEP)KIaeT BEICOKUH IOTEH-
LMaJl N3yYSHHBIX YKCTPAKTOB B KaU€CTBE HATYPaIbHBIX
aHTHoKcuAaHToB. OCcoObIl MHTEPEC MPECTaBIISET CPaB-
HUTEJNHHO BBICOKAs aHTHOKCHIAHTHAsI aKTHBHOCTH JKC-
TPaKTOB PIOMHBI OOBIKHOBEHHOI1, KOTOpasi, COrJIacHO JAaH-
HbIM [12, 13], MOXeT BapbUpOBaThCA B 3aBUCHUMOCTHU
OT yCIIOBHH MPOU3PACTaHUSI H METOIOB SKCTPAKIIHH.

WzyueHne MeXxaHU3MOB aHTHOKCHIAHTHOTO ICHCTBUS
9KCTPAKTOB [10KA3aJI0, YTO JUIs OOSPHILIHMKA KPOBaBO-Kpac-
HOTO XapaKTepPeH MPEUMYIIECTBEHHO MPSMON MEXaHU3M
B3aMMOJICHCTBHS C MIEPOKCHIBHBIMA PaHKaAIaMH, O YeM
CBUJICTEIILCTBYET BHICOKOE 3HAUY€HHE KOHCTAHTHI CKOPO-
cTH peakuuu k.. B To ke Bpems 11 9KCTPaKTOB pAOHHBL
OOBIKHOBEHHOH Ba)KHYIO POJIb UTPAET HE TOIBKO MPIMOE
B3aMMOJCHCTBUE C paJlKalaMu, HO U XeJIaTUPOBAaHUE
HMOHOB METAJUIOB EPEMEHHOM BAJICHTHOCTH, CIOCOOHBIX
KaTaJIM3UPOBATH MIPOIIECCH OKUCICHHUS. JTO IMOITBEPIKIa-
€Tcsl HAJTMYUEM B COCTaBE SKCTPAKTOB PSOMHBI COCANHE-
HHH C OPTO-MTUAPOKCUIIBHBIMU IpyNIamMu (KaTeXHHOBOM
CTPYKTYpO¥t), 00I1aaloMInuX BRIPAKECHHOW XEeIaTHPYIO-
mei cmocobHocThIO [12].

AHanu3 KMHETUYECKUX KPHUBBIX I0Ka3aj MHTEpec-
HYIO 3aKOHOMEPHOCTH: B IPHUCYTCTBUHU HCCIEIOBAHHBIX
9KCTPAKTOB (32 HCKIIIOYEHNEM IKCTPAKTOB U3 PSOMHBI OOBIK-
HOBEHHOM ) 110CJIE 3aBEPILECHUS] MHIyKIIMOHHBIX TIEPUOIOB
CKOPOCTB HOTJIOMICHHUS KHCIIOPOa OCTABAIACH 3HAYUTEIBHO
HIDKE, 9eM IIpH O€3UHTHONPOBAHHOM OKHCIICHHH KyMOJIa.
OTO HarNIAHO NEMOHCTPUPYIOT pa3iIuyMsl B TaHTEHCAaX
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YIJIOB HAKJIOHA KHHETHYECKNX KPUBBIX Ha PUCYHKe 1, TIe
YToJl HaKJIOHAa KPUBOH HEHHIMOUPOBAHHOTO OKHCIICHHS
(kpuBast 1) cyniecTBeHHO OOJIBIIE YTIIOB HAKIIOHA KPUBBIX,
COOTBETCTBYIOIINX OKUCIICHUIO B IPUCYTCTBHH YKCTPAK-
TOB OOSIPBIITHUKA KPOBABO-KPACHOTO M OOSIPBIIITHAKA Yep-
HOTO MOCJIe BRIXO/a U3 MHAYKIHMOHHBIX IepHo0B. Takoe
SIBJICHHE BU3YAJILHO OYEBUJTHO JlayKe Oe3 IPOBEICHHS KOJIH-
YECTBEHHBIX PACUETOB U CBHJIETEILCTBYET O IIPOAOJIKAIO-
IIeMCsl aHTUOKCHIAHTHOM AEHCTBHU BCIICICTBUE M3pac-
XOJIOBaHUS IEPBUYHBIX aHTHOKCHIAHTOB.

OTOT (haKT 0OBACHIETCS] aHTHOKCHJAHTHBIM CBOHCTBOM
MPOJIYKTOB OKUCIIeHHs (QQ) MCXOMHBIX aHTHOKCHIAHTOB,
HaxoJsAImxcs B 9KkcTpakTax. [IpoaykTel Q o6pa3yroTcs
B pe3yJIbTaTe PeaKLiH:

ks
1. RO, + In— Q + MoneKynsapHbIe NPOTYKTHI

ITpu 5TOM TPOAYKTH! O OTIIMYAOTCS OT HCXOAHBIX aHTH-
OKCHJIAaHTOB T€M, YTO B MX IIPUCYTCTBUH HA KHHETHYECKUX
KPHBBIX HE OOHApYXMBAIOTCS MHAYKIIMOHHBIE TIEPHOJIBI,
T. €. B UX NPHUCYTCTBHH OOPBIB LIEMU OCYIIECTBISETCS
KaK KBa/IpaTHIHO:

kﬁ

IV. RO, + RO, = MonekynspHble IPOTYKThI

TaK U JUHEHHO:
k7|
V. RO, + Q— Q + MONEKyIApHBIE POTYKTHI
k&l

VI. RO, +(Q—>MoneKyIapHbIe IPOIYKThI

B 3THX yCIIOBHSIX CKOPOCTH OKHCIICHHS KyMOJIa TIOcTie

BBIXOJIa U3 UHIYKIIMOHHOTO IIEPHO/Ia OITUCHIBACTCS YPaB-
HenueM (3):

k71 [Q]
ks

k.

K [o]

B 0TCyTCTBHU aHTHOKCHAAHTOB CKOPOCTH OKHCIICHHSI
xymona (V) paHa:

V=k,[RH] 1+

A3)

¥y == [RHY, “
ks
Tak, npeoOpasys ypaBHeHue (3), HOITyUUM:
k
F:E_K— 71[Q] (5)

VoV, kY

e k, u k, — KOHCTaHTBI ckopocTh peakuui (IV) u (V),
V. — CKOpOCTb MHMIIMUPOBAHUS. 31ECh k| XapaKTEpU3yeT
AOA mpoaykroB Q.

Ha pucyHnkax 3 1 4 9KCriepUMEHTaIbHBIE JaHHBIE CIIPSIM-
JISIFOTCSE B KOOpauHartax ypasHenus (5). [Ipeanonarast, 4ro
KOHIIeHTpalys O paBHA HCXOJHOW KOHIIEHTPAIMU aHTHOK-
CHIaHTOB B JaHHOM dKCTpakTte, T. €. [Q] = f[/nH] u3 Tau-
TeHCa yrioB NPpsMBIX (17) v (2), BBIMUCTAIIN 3HAYEHHE k|
(c yuerom, uto kymon k, = 4,74x10°exp(~1800/RT) [11]).
PesynbraTsl mpruBeeHsb! B TaOIHIE.
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Pucynox 3. 3aBHCHUMOCTb KOHLIIEHTPAIIUU HOTIOMEHHOTO
kuciopoza ot nmapametpa /n(1 — T/r) 3a Bpems nepuoaa
WHAYKLIHU IPU OKUCIECHUH KyMOJIa B IPUCYTCTBHU
9KCTPAKTOB U3 II00B (1) GOAPHIIIHNKA YEPHOTO
1 (2) OosIpBIIIHAKA KPOBABO-KPACHOTO
(V,=1,25x107 mons/n-c, T = 348 K)

Figure 3. Effect of /n(1 — I/7) on the concentration of oxygen
absorbed during the induction of cumene oxidation with extracts
of (1) black hawthorn and (2) blood-red hawthorn
(V,=1.25x107mol/L-s, T = 348 K)
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PucyHox 4. 3aBUCUMOCTb CKOPOCTH OKHCIICHHS KyMoJia
MOCJIe BBIX0/1a U3 MEPHOJI0B HHAYKIUU OT KOHIIEHTPALUKT
AHTHUOKCHUJIAHTOB, COAEPKAIIUXCS B SKCTPAKTaX U3 IJIOJOB
OospeIIHKKA YepHOTO (1) U OOSApHIIIHUKA KPOBABO-
KkpacHoro (2) u ux cupsamiuenue (1°, 2’) B KoopaAnHaTax
ypasnenus (3) (V,= 1,25x107 mons/n-c, T'= 348 K)
Figure 4. Correlation between the oxidation rate of cumene
after the induction periods on the concentration of antioxidants
in extracts of black hawthorn (1) and blood-red hawthorn (2),
and their straightening (1°, 2”) in Eq. 3
(V, = 1.25x107 mol/L-s, T = 348 K)

W3 maHHBIX TaOJIMLEI CIIEAYET, YTO U3 IPOLYKTOB OKHC-
JICHUSI CCIIEIOBAaHHBIX dKCTPaKTOB Hanbompnryro AOA
OPOSBIISIFOT SKCTPAKTHI U3 IUIOJJOB OOSPBIIIHUKA YEPHOTO
(k,, = 6,48x10% n1/M0JIb"C), YTO MOYTH B TPH pa3a GobIIe
AOA m1og0B 0OSpHIIIHIKA KPOBAaBO-KPACHOTO.

OOHapy>XeHHOE SIBJICHHE aHTHOKCHAAHTHOH aKTHBHO-
CTH MPOJYKTOB OKHCIICHUSI UCXOIHBIX aHTHOKCHIAHTOB
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MIPEACTABISIET NHTEPEC C TOUKH 3PEHUS MPUKIATHOTO
WCIIONIb30BAaHMS TAaHHBIX SKCTpakToB. Ha ocHOBaHMM aHa-
JIM3a KUHETHUECKUX JNaHHBIX (puC. 3 U 4) MOXKHO Mpeamo-
JIO’KHUTh, YTO BKJIaJl BTOPUYHBIX AaHTHOKCHAAHTOB B OOLIYTO
AQHTHOKCHUJIAHTHYIO aKTHBHOCTH SKCTPAKTa OOSIPBIIIIHIKA
YEepHOT'O MOJKET OBITh 3HAYMTEIBHBIM MPH JTTUTEIEHOM
XpaHEeHHUH! CTAOMIN3UPOBAHHBIX TPOLYKTOB. DTO MPEITIO-
JIO)KEHHE OCHOBAHO HA CPAaBHEHUH KOHCTaHTBI CKOPOCTH
PEaKLUH NPOIYKTOB OKUCIICHHUS aHTHOKCHIAaHTOB OOSIPBILI-
HHKa YepHOro (k, = 6,48x10% 1/MOIb-C) ¢ aHATOTHYHBIM
MOKa3aTesneM A1t OOsIPBIITHUKA KpoBaBO-KpacHoro. Takoe
COOTHOIIICHHE aKTHBHOCTEH TEOPETHIECKH MOXKET obecrie-
YUBaTh KaCKaaHBIA 3()()EKT aHTHOKCHUIAAHTHOM 3aIIHTHI,
KOT/1a TIEPBUYHbIC aHTHOKCHIAHTHI, OKUCIISIACH, 00pa3yIoT
BTOPUYHBIE aHTHOKCUAAHTBI, TPOIOJDKAIOIIHE 3alIUTHOE
neiictBre. OHAKO TOYHAs KOJIMYECTBEHHAS OL[CHKA JIaH-
HOTO 3((eKTa B peabHBIX MUIIEBBIX CUCTEMaX TpeOyeT
JIOTIOJTHUTEIBHBIX SKCIIEPUMEHTAIBHBIX HCCIIEJOBAHUI
C MOJICJIMPOBAHUEM YCIIOBUH JUIUTEIBHOTO XPaHEHUSI.

BreiBOABI

3THﬂaI_leTaTHI>Ie OKCTPAKTBI UCCIICIOBAHHLIX IJIOA0B
cemeiicTBa Po3onBeTHbIe (Rosaceae) MPOSBISIOT BbIpa-
JKEHHYI0 aHTHOKCHIAHTHYIO aKTHBHOCTH B MOJCIBHOM
peaKIMK OKUCIICHUS KyMOJIa, YTO MOITBEPKAACTCS HATTH-
YHeM IEePHOJ0B HHAYKIIMH Ha KUHETHYECKHX KPUBBIX
TIOTTIOMICHHS KHCIopoa. Pa3paboTanHas MeTOIIKA TTO3BO-
JISIeT KOMIUIEKCHO OI[CHUBATh aHTHOKCUIAHTHBIC CBOMCTBA
PAaCTUTCIIBHBIX OKCTPAKTOB U MOXKET 6LITB PEKOMEHOOBAaHA
JUTA CKPHHWHTA TTOTEHIIMATBHBIX TPHUPOJIHBIX CTa0MITH3a-
TOPOB MHIIEBBIX TPOTYyKTOB. [Tocie BrIXx0aa U3 HHAYKIU-
OHHBIX IIEPUOAOB KUHECTUYECKUEC KPUBLIC JIJI1 HCKOTOPBIX
9KCTPAKTOB HE CTPEMSATCS K KPUBBIM OC3MHTHONPOBAHHOTO
OKHCIICHUSI, YTO YKA3bIBACT HA AHTHOKCHIAHTHYIO aKTHB-
HOCTb BTOPHUYHBIX TPOTYKTOB OKUCIICHUS U 00eCTICUUBAET
MIPOJIOHTUPOBAHHOE 3AIIUTHOE JEHCTBHE.

HaunGounbieil aHTHOKCHUIAHTHON aKTUBHOCTBIO 00J1a-
JIaeT HKCTPAKT ILJIOI0B OOSPBIIIHUKA KPOBABO-KPACHOI'O
(k,= 5,5%107 n/moib-c), 4TO mEeNaeT ero Hauboee mep-
CIIEKTHBHBIM UCTOYHUKOM IIPHPOTHBIX aHTHOKCHIAHTOB
JUTSL TIMILEBOH MPOMBIIIUIEHHOCTH. BpICOKOE 3HAaUeHNE KOH-
CTaHTHI CKOPOCTH PEAKIIUH JINHEITHOTO 00phIBA IIeTIH CBU-
JIETEIBCTBYET O CIIOCOOHOCTH KOMITOHEHTOB JaHHOTO IKC-
TpakTa 3PPEKTUBHO HEUTPATN30BaTh CBOOOHEIC PaU-
KaJIbl Ha HAYAJIbHBIX CTAIUAX OKUCIIUTEIIbHBIX IMPOIIECCOB.
AHanM3 XUMHYECKOTO COCTaBa MOKA3hIBACT, YTO BHICOKAS
AHTUOKCUJAHTHAS aKTUBHOCTH OOSIPBIIIHUKA KPOBABO-
KpacHOro oOyCIJIOBJICHA HATMYHEM B HEM (DJIaBOHOHIOB
(Tumepo3un, KBEpIeTHH, BUTEKCHH ), TIPOAHTOIMAHUANHOB
U ApYruX (EHOJBHBIX COSIMHEHHUH, CIIOCOOHBIX OBICTPO
pcarupoBaTth C NICPOKCUIIBHBIMU paIUKaJIaMU.

DKCTPaKT IUIOI0B PSOMHBI OOBIKHOBEHHON XapaKTe-
pHU3yeTcs CTaOMIFHO BRICOKAM COJICPKAHUEM aHTHOKCH-
JaHTOB (3,8 MOJIB/JT) IPU YMEPEHHOU aHTHOKCHUIAHTHOMN
akTMBHOCTH (k.= 2,3x107 ni/monb-¢). JlanHOE coueTanue
MapaMeTpoB 00ECIICYNBACT IPOIOIKUTEIHHBIN MTEPHO
3aIIUTHI OT OKUCIICHUSI, 4YTO OCOOEHHO BayKHO JUTS IIUILEBBIX
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MIPOLYKTOB C JUTUTEIBHBIM CPOKOM XpaHEeHus. boratsrii
cocTaB OMOIOTHUECKH aKTUBHBIX BEIECTB PSIOMHBI OOBIK-
HOBEHHOH, BKitoudatomuii Butamunsl (C, E), kapornHo-
uzapl, GEHONBHBIE COEINHEHNS U IIPOAHTOIMAHUUHEL,
obecnieynBaeT KOMIUIEKCHOE aHTHOKCHIAHTHOE ACHCTBHE,
CrocoOCTBYSI HE TOJIBKO YBEJIMYCHHUIO CPOKA XPaHEHUS
MPOJYKTOB, HO U TIOBBIIICHHIO MX MUILEBON IIEHHOCTH.

OKCTPAKT IIIOJ0B OOSIPHIIITHAKA YEPHOTO CYIIECTBEHHO
yCTyIaeT ApYruM MCCIEAOBaHHBIM BHIaM KaK I10 COJep-
JKaHUI0 aHTHOKcUIaHTOB (0,66 MOJIB/IT), TaK M TIO aHTH-
OKCHIaHTHOM akTuBHOCTH (2,410~ 1/™MOIB-C). OMHAKO
YCTaHOBIIEHO, YTO NMPOYKTHI OKUCICHHS aHTHOKCHAAHTOB
OOSIPBINIHMKA YEPHOTO NPOSBISIOT 3HAYNTEIbHYIO aHTH-
OKCHJIaHTHYIO aKTHBHOCTb (k, = 6,48x10% 1/Monb-¢),
YTO MTOYTH B TPH Pa3a MPEBHIIIAECT aHATOTUYHBIH MTOKa3a-
TeNb st OOSPBINTHAKA KPOBaBO-KPACHOTO. JTO OTKPHI-
BaeT BO3MOXKHOCTH MCIIOJIb30BAHUsI JAHHOTO HKCTPAKTa
B CIIEIMAIN3UPOBAHHBIX MMUILEBBIX CUCTEMAX, IJIe BAKHA
AHTHOKCUAAHTHAsI aKTUBHOCTh BTOPUYHBIX MPOAYKTOB,
(hopMupyIOIIUXCS B TIPOLIECCE XPAHEHUS.

Pe3ynbraThl McciIe0BaHUS IO3BOJISIIOT 0OOCHOBAaHHO
PEKOMEHI0BATh 3THJIAIIETATHBIC SKCTPAKTHI IIIIOA0B 005-
PBIIIHIKA KPOBABO-KPACHOTO M PSOWHBI OOBIKHOBEHHOM
B KadecTBe d((PEKTUBHBIX MPUPOTHBIX AHTHOKCHIAHTOB
JUISL UICTIOJIb30BAHMS B ITUIIEBOH MPOMBIIUIEHHOCTH C 1IEJIbIO
3aMEHbI CHHTETHYECKHIX aHAJIOTOB U YBEIHICHUS CPOKOB
XpaHEHHs IPOYKTOB.

BeIcokast aHTHOKCHJaHTHAsI aKTHBHOCTH OOSIPBIITHUKA
KpOBaBO-KpacHoro (k,= 5,5x107 n/MoNb C) MO3BONAET
PEKOMEH/IOBATh SKCTPAKTHI U3 HErO Ul CTaOMIN3aIiK
IIMIIEBBIX CHCTEM, 0COOEHHO IO/IBEPIKEHHBIX OKNUCIIUTEIb-
Hoit mopye. CTaOHIbHO BBICOKOE COZICpIKaHNe aHTHOKCH/IaH-
TOB B DKCTpaKTax pPIOMHBI OOBIKHOBEHHOI (3,8 MOIIB/1T)
JIETIaeT UX MEPCTICKTUBHBIMY IS JUTUTEIILHON 3aIIUTHI ITH-
IIEBBIX MTPOITYKTOB OT OKHUCIICHHSI.

[Mony4deHHbIC SKCTIEPUMEHTANIbHBIC JaHHBIE CO3/IAI0T
HayYHO-TIPAKTHYECKYIO0 OCHOBY JUIS pa3pabOTKH HOBBIX
TEXHOJIOTHYECKUX PEIIeHUH 10 MCIIOIb30BAHUIO PacTH-
TEJbHBIX SKCTPAKTOB B KAY€CTBE HATYPAJIbHBIX CTA0MIN3a-
TOPOB MHILIEBBIX MPOLYKTOB. JlambpHEeHINe HCcne10BaHNs
MOTYT OBITH HAaIIPaBJICHBI HA M3YYCHNE CHHEPIeTHYECKOTO
JeiCTBUSI KOMOMHALMHI Pa3IMYHBIX PACTUTENBHBIX IKCTPaK-
TOB, a TAKXKE Ha Pa3pabOTKy TEXHOJOT Uil NX IPUMEHEHHS
B KOHKPETHBIX THIIEBBIX CHCTEMAX.

AHTHOKCHIAHTHAS AKTUBHOCTH PACTUTEIFHOTO CHIPHS
CITy)KUT () (PEKTUBHBIM ¥ €CTCCTBCHHBIM CTA0IIIH3aTOPOM
JUJIS MIUIIEBBIX MPOIYKTOB. Mcmonb3yst pacTUTENbHbIE
AQHTHOKCHUIAHTHI, TUIIEBAast IPOMBIIIJICHHOCTh MOXET CO-
KpaTHTb OTPEOHOCTh B CHHTETUIECKUX KOHCEPBaHTAaX,
OJTHOBPEMCHHO YJTy4Ilasi MANIEBOI MPOQUIH IPOTYKTOB.
[Iupokas TOCTYIMHOCTh M pa3HOOOpa3ue OOraThIX aHTH-
OKCHIAaHTaMH PacTeHHUH JeNaeT UX MPHUBICKATEIHHBIM
BapHaHTOM JIJISl YIIYYIIICHUS CPOKA TOJHOCTH U Ka4ecTBa
MPOJIYKTOB MUTAHUS, & TAKXKE MpeiaraeT MoTEeHIUab-
HYIO [TOJIb3Y JUTS 3M0POBbs moTpeduTeneit. [locneayromue
HCCIIEIOBAaHUSI HOBBIX PAaCTUTENBHBIX aHTHOKCHIAHTOB
Y UX IPUMEHEHUS IPOJOJIKAT UTPaTh KIHOUEBYIO POJIb
B IIPOJBMKEHUHA METOIOB KOHCEPBUPOBAHMUSA MPOIYK-
TOB MUTAHHUS.
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