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HccaenoBanne aHTHOKCUAAHTHOU AaKTUBHOCTH
U e¢ U3MEHCHUS NPU XPAHCHUHU IJI0A0BO-ITOJHOTO ChIPbA
CBepajioBCKoOIi 001acTH
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Annomauyusa. 111010BO-STOTHOE CHIPhE — IIEHHBIN MCTOYHHK TIOJNIE3HBIX BEIIECTB M AHTHOKCHIAHTOB B PAallOHE MUTAHUS
HaceneHus CBepmiioBckoit oomactr. Llesibio ueesiefoBaHu SBISLIIOCH ONpeesiCHIe 00IIel aHTHOKCHJaHTHONW aKTHBHOCTH
1 ee U3MEHECHHE TP XPaHCHHUH IIJI0I0BO-ITOJHOTO CBHIPhS B 3aMOPO’KEHHOM BHE. MaTepHuasioM ISl HCCIe0BAHUS SB-
JIAJUCH SKEBUKA, BUIIHS, 00JIeTIIXa, MaJIMHA, YepHasi CMOPOINHA, YSPHOILIOHAS PSIOMHA U MpTa, MPEICTaBIISIONIAE COO0MH
MIJIOAOBO-ATOIHOE ChIpbe, Ipou3pacTaromee B cagax CepmroBckoil obimactn. MeToa mpoBedeHUs] HCCIAeJOBAHUIT — WH-
BepcuoHHas moTeHIuoMeTpus. [lo pe3ybTaTam MpoBeIeHHBIX UCCIEIOBAHNI YCTAHOBICHO, UTO 00IIas aHTHOKCHAAHTHAS
aKTHBHOCTH OOJIEMUXH aJITalicKoi coctaBuaa 2,204 MMOJIb-3KB/I; MaJIMHBI OOBIKHOBEHHOH — 1,976 MMOJIB-OKB/1I; €5KEBUKHU
cuzoif — 0,513 MMOIB-9KB/IT; YepHOW CMOPOIUHEI — 8,227 MMOIB-9KB/JI; BUITHN OOBIKHOBEHHOH — 4,971 MMOIB-3KB/1T; apo-
HUAW 9epHOIUTONHON — 8,026 MMOIB-9KB/I; UPTH KPYTIOIHUCTON — 1,261 MMONB-3KB/J; TIpH XpPaHEHUH IIIOJOBO-SITOTHOTO
CBIPBS B COCTOSIHAH 3aMOPO3KH B TeUCHHE 9 MecsIeB HAOIIOIEHNH aHTHOKCH/IaHTHASI aKTHBHOCTh COKPATHIIACh Y O0JICTUX M
anrafickot 10 0,416 MMOITB-KB/IT; y MaTWHBI OOBIKHOBEHHOH — 110 0,225 MMONB-3KB/T; ¥ ekeBUKHU cu3oi — 1o 0,113 Mmoms-
9KB/JI; y YEPHOH CMOPOAWHBI — 10 4,173 MMOIB-3KB/JT; Y BUITHNA OOBIKHOBEHHOH — /10 3,197 MMOJB-3KB/; y apOHUH YEPHO-
TIIOAHOM — 110 2,754 MMONB-3KB/IT; Y HPTH KPyTIOTUCTOH — 110 0,229 MMomb-9kB/1. Jloka3aHo, 9TO MpoU3pacTaromiee B caiax,
HaXONSIIUXCS Ha Tepputopun CBEPIIIOBCKOW OOJIACTH, TUIONOBO-ATOIHOE CHIPEE MOXKET SBIATHCS BaKHBIM HCTOYHHUKOM
AHTHOKCHJIAHTOB JIJISl TIOTPEOUTENCH, a 3aMOpa’KUBaHIE TTO3BOJSACT COXPAHUTH ITOJIE3HBIC aHTHOKCHIAHTHEIC CBOMCTBA SATOJ
Ha CPOK 110 6 MecsIIeB.
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HocranoBka npod.emsl (Introduction)

COanaHCHpPOBaHHOE W TIOJIE3HOE MMHUTAHHE HEBO3MOXKHO
MPENCTABUTh 0e3 MOTPEOICHHUS ILIOO0B U SITOJ — IICHHBIX KC-
TOYHUKOB BUTAMHWHOB, aHTHOKCUJAHTOB, MaKpO- nu MI/IKpO-
9JIEMEHTOB, a TAaK)Ke JAPYTHX IOJIE3HBIX BemecTB. [Ipu aTomM
moTpeOiieHne MIIOA0B M ATOI Ha TYIIY HACEICHHS COCTaB-
JAeT TUMb 53 KT (IIpM MHHUMAJBHOW HOPME MOTPEOJICHUS
91 Kr), M3 KOTOPBIX JIUIIb 14,8 KT 0TE4eCTBEHHOT0 IIPOU3BO/-
ctBa [1, c. 3]. OCHOBHBIM HCTOYHUKOM ILJIOJIOB U SITOJ SIBJISI-
©TCsl CaJI0BOJICTBO — OHA M3 HAanOOJIee 3HAYUMBIX OTpaciiecit
arporpoMBbIIIIJIEHHOT0 KoMIliekca Poccuiickoit @enepanum.

XWMHYECKHHA COCTaB IIIOOBO-ATOJHOTO CHIPhS OoraT
Pa3IMYHBIMU OMOJIOTHYECKHA aKTUBHBIMHU BEIIECCTBAMU (BH-
TaMHHBI, TTONMH(EHONBI, OPraHNYECKHE KHUCIOTHI, IMHINCBBIC
BOJIOKHA, a TaKXKE MaKpO- U MHUKPOIJICMCHTHI), HEOOXOIH-
MBIMHU OJIs OCyHleCTBJ'IeHI/ISI MeTa6OHI/I‘IeCKI/IX HpOHeCCOB B
YEeJI0OBEUECKOM OpPTraHM3Me, a TaK)Ke psAna IAPYTUX (YHKIUH,
B TOM YHCIIe CHHTE3a U TMOCTPOCHUs KIeTOK. OCOOCHHOCTH
XUMHUYECKOTO COCTaBa MO3BOJISIOT (POPMUPOBATE U H3MEHSITh
OpPTraHOJICTITHYCCKUE XAPAKTEPUCTUKHU  ILIOJOBO-STOTHOTO
CBIPbS PU U3TOTOBJICHUH IIPOTYKTOB MTUTAHUS TOCPEIACTBOM
onpez[eneHHHx TCXHOJIOTUYCCKUX onepaunﬁ.

CoBpeMEHHBIE METOABl M TEXHOJIOTHH, HAIpaBJICHHEIC
Ha CO3JaHHUE CHENHAIBHBIX YCIOBHH W TOXOOp PEKHMMOB,
CHOCOOCTBYIOT MHHHMAJIBHOMY W3MEHEHHIO XHMHYECKOTO
COCTaBa, 9TO MO3BOJISACT MAKCUMAIBHO COXPAHUTH COZIEPIKa-
IIuecs B MII0A0BO-ATOJHOM ChIPbe OMOJOTMYEeCKH aKTHBHBIC
BemecTBa U 00yCIaBIMBaeT MPUMEHEHUE JAHHOTO BUJA CHI-
pPBSL B Pa3IUYHBIX OTPACHAX MHUIIEBOW IMPOMBINIJICHHOCTH, B
TOM YHCJI€ KOHCEPBHOU, KOHIUTEPCKOW U BUHOJIEIbYECKOM.

Taxum 00pa3om, U3MEHEHHE CoAepKaHus (PU3nOoIOTHYe-
CKM aKTHBHBIX BEIIECTB, a TAKKE ITHIIEBOH 1 ONOTOTHIECKOI
LEHHOCTH TIJI0I0BO-ATOHOT'O CHIPhS B 3HAYUTEIBHON CcTere-
HU 3aBHCUT OT palioHa IPOU3pACTaHUS U COPTA, a HE TOJIBKO
OT BUJIA ¥ TEXHOJIOTHH 00pabOTKH.

PesynbraToM arpapHbIX MpeoOpa3oBaHuil, IPOTEKAIOITIX
B CTpaHe 3a nocyieanue 28 yiet, IBIsIeTCs 3HAUNTEITbHOS CHU-
JKEHHE TUIOMIAAN TUIOMOBO-SITOAHBIX HacaxkaeHuii ¢ 901 mo
512 ThIC. T2, B IIIOJOHOCSIIIEM Bo3pacTe — ¢ 683 1o 411 Thic. Ta
[2, c. 94]. Ilpu 3TOM ypO’KalHOCTBH MIOAOBO-ATOTHBIX HACAXK-
JIEHWH 3a TOT K€ MepHuoj HaOIroaeHu Bo3pocia ¢ 35,2 10
75,7 1 ¢ 1 ra. IIpu BBICOKMX TE€MITaX COKPAIICHUS TUIOIIAIH
canoB B mepuon ¢ 1996 mo 2005 rr. B mocienHee roapl Ha-
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OJIFOJICHU I MOXXHO OTMETHUTB 3aMEIJICHIE TEMIIOB COKpallle-
HUSI TP COXPAHCHUU HETaTUBHOU TeHaeHIUMU. CTpyKTypa
IJIOIIAIA BO3JICIIBIBAHUSI TIJIOIOBO-TOJHBIX HACAXICHUH B
Poccuiickoit denepannu npeacrapieHa Ha puc. 1.

Habmromaembie B OTpaciu BbICOKAs TPYJOEMKOCTh, CBs-
3aHHAs C OCOOCHHOCTSIMHU IPOW3BOACTBA, M HHU3Kas MHBC-
CTUIIMOHHASI MPHUBJICKATCIBHOCTh CaJIOBOJICTBA, CBs3aHHAS
C JIOJTHM BO3BPATOM BJIOKEHHBIX CPEJICTB, TPYIAHOCTSAMHU CO
CcOBITOM (DPYKTOB, a TAKIKE HEBBICOKHM YPOBHEM PEHTA0ECIb-
HOCTH, SIBJISIFOTCS. OCHOBHBIMH IMPUYUHAMU CIaJ1a TIJIO0IIa e
Y TIPOU3BOJICTBA ILJIOJIOBO-ITOAHON MPOAYKIIMU HA CEIbCKO-
XO3SMCTBCHHBIX MPEATNPUSITHSIX.

K kJr0YeBBIM IEJISIM arporpPOMBIIIICHHOTO KOMITJICKCA
Poccuiickoit denepanuu oTHOCUTCST POPMUPOBAHUE PHIHKA
IJIOZIOBO-STOTHOW MPOJYKIIMKA HA OCHOBE BHYTPEHHETO TIPO-
M3BOJICTBA, OOYCIIOBJICHHOC H3MCHEHUSIMU CTPYKTYPBI H JTH-
HAMUKHU 00bEMOB UMIIOPTHOMU MPOTYKIIMH CaI0BOACTBA. [
JIOCTHDKCHU ST TAKOM MacIITaOHOM 1e/TA B KpaTYalIlnue CpoKU
HEOOXOMMO 3HAYUTEIBHOC HApAN[UBAHUC OOBEMOB IPOM3-
BOJICTBA B CaJIOBOJICTBE, UTO MPEACTABIISICT COOOU CIOKHYIO
U MHOTOYPOBHEBYIO 3a/1a4y, KOHCUHOU IICJIbI0 KOTOPOH SIB-
JISIETCSl Pa3BUTHE CAJIOBOACTBA KaK KOHKYPEHTHOW OTpaciu
peiHka Poccuiickoit @enepaninyl B yCIOBUSAX MUMIIOPTO3aMe-
menus [3, c. 135; 4, c. 137].

-apﬂbn‘/i BeCTHMK Ypama Ne 11 (190), 2019 1.

B03MOXXHOCTD HMCIONIB30BAHMS IJIOI0BO-SITOTHOTO  ChI-
Pbsl, IPOU3PACTAIONIETO B PA3IMYHBIX pernonax Poccuiickoit
®denepanuy, B KAaUECTBE MEPCICKTUBHOIO UCTOYHHUKA (DYHK-
[MOHAJILHBIX W OWOJOTMYECKH aKTUBHBIX BCIICCTB SIBJISCT-
Cs TPEIMETOM COBPEMCHHBIX HCCICIOBAHHUI psila YUCHBIX
[12, c. 53; 13, c. 85; 14, c. 85; 15, ¢. 66] u TpeOyet Ooee rry-
0OOKO M3YUCHHMSI B CBSI3U C TEM, UTO KaXKIBIH PETHOH 00J1aaer
CBOCH crie(UKON U PsIZIOM reorpapuuecKux U KiIuMaTHue-
CKHX OCOOCHHOCTEH.

[IpobGyieMbl pa3BuUTHS CcaJoBOACTBA B YpayibckoM u Cu-
OupckoMm deepanbHbIX OKpyrax MpH BCEX CYIIECTBYONINX
YCIIOBUSIX JUISl pa3BUTHS IIPOMBIIIIIIEHHOTO CaJI0BOJICTBA CBSI-
3aHBI C MOAOOPOM COPTHUMEHTA ILIOJOBBIX KYJIBTYDP BBHIY
HU3KUX TOBAPHBIX XAPAKTEPUCTUK MECTHBIX M HEMPHUCIIO-
COOJICHHOCTH K YCIIOBUSIM IPOU3PACTaHUsI B ATHX pErnoHax
OOJIBIIMHCTBA UMIIOPTHBIX COPTOB. [ TABHBIM JOCTOMHCTBOM
BBIPAINMBAEMOM ILJIOJIOBO-SITOHON MPOIYKIIMH B ITUX pe-
THOHAX SIBIISIETCS €€ DKOJIOTMYECKash YHCTOTa, CBS3aHHAs
IJIABHBIM 00pa30M C MPUPOAHBIMH YCIOBUSMH PETHOHOB,
TIO3BOJISIFOIIUMH COKPATUTh KOJIMYECTBO 00pabOTOK sIIOXH-
MHUKaTaMH IPOTHB BpeauTeaeH n Oosesneil B 2-3 pasa, npu
9TOM TJIaBHBIM HEIOCTATKOM MECTHBIX COPTOB SIBJISICTCS 3HA-
YUTEIBHOC CHI)KCHUE TOBAPHBIX CBOMCTB U KOPOTKUU TIEpHU-
0J1 TOTPEOJICHNUS TIOCIIE UX XPAHEHHUSL.

B [{enTpansHblil henepanbublii okpyT (32,5 %)

N
'J

B IOxubI1it penepanpublii okpyT (17,2 %)

B ITpuBomxckuii ¢penepansHbiii okpyT (17,3 %)

[ CesepokaBka3sckuii penepanbabiii okpyT (10,0 %)
B Cubupckuii henepanbubiii okpyr (9,3 %)

B Vpanbckuii penepanbHblil okpyr (6,2 %)

Cesepo-3ananubiii penepanbHbiii okpyr (5,4 %)

JansHeBoCcTOUHBIN (henepanbHblii OKpyT (2,1 %)

Puc. 1. Cmpyxmypa o6useii nnousadu 6030eno18aHUS N10008bIX U S200HbIX HACANOEHUTI
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M Central Federal District (32.5 %)

m Southern Federal District (17.2 %)

W Volga Federal District (17.3 %)

B North Caucasian Federal District (10.0 %)
M Siberian Federal District (9.3 %)

B Ural Federal District (6.2 %)

W Northwestern Federal District (5.4 %)

W Far Eastern Federal District (2.1 %)

Fig. 1. Structure of total area of cultivation of fruit and berry plantings
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Pentennem npo0OieM u TpymHOCTEH cagoBoacTBa Crepa-
JIOBCKOW O0JIACTH SIBIISICTCS UCIIOJIB30BaHHE TIOCIIEIHUX WH-
HOBAaIlMi M HAy4YHBIX pa3pabOTOK POCCHHCKUX yUYEHBIX B 00-
JIACTH CEJICKI[UU IJI0I0BO-SITOJHBIX KYJIBTYpP, TEXHOJOTHH
MIPOU3BOJICTBA, XPAaHEHUS M INepepabOTKU IUIOJOB U SITOJ,
a TaK)ke BBIBEJCHUE M BbIpAIlMBaHUE aJalTHPOBAHHOIO K
CJIO)KHBIM MECTHBIM TPUPOIHO-KJINMATHYECKUM YCIOBUSIM
MOCaJ0YHOTO MaTepraia. ITO MOKET 00ECIeUnTh HHTCHCH-
(UKo CaJI0BOJICTBA, PE3yJITATOM YEro CTaHET TOBBIIIe-
HUE MPOM3BOAUTEIBLHOCTH ¥ CHI)KEHHE H3/ICPIKEK TPOU3BO/I-
CTBA, a TAK)KE MMOBBIIICHUE KAauecTBa U yBEJINYCHUE BBIXO/A
C eIMHUIIBI TUIOIIA/IN TUIOJOBO-ITOAHON npoayKuun. Celex-
[MOHHAsI CTAHIUs canoBojacTBa B CBEPJIOBCKON 00JacTH
YCIEIIHO 3aHUMAeTCsi MHOTOJICTHUM COPTOM3YUYCHHEM, pe-
3yJIBTATOM KOTOPOT'O SIBJISIETCSI COXPAHEHHE M TIOIOJIHEHHE
reHo(OoH/1a TUIOJIOBBIX U SITOAHBIX KYJIBTYD, BBIICICHHUE MEp-
CHEKTHBHBIX M AJIUTHBIX UCTOYHHUKOB JUJISI CEJICKIIMH, a TaK-
)K€ YCIEUTHOE BBIBEJICHHE HOBBIX COPTOB ILIOJOBO-STOHBIX
KyasTyp [16, c. 107]. B HacTosIIee BpeMs CeeKIIOHHAas pa-
60Ta Ha CBEp/JIOBCKOI CEIEKIIMOHHOW CTAHIIMK Ca/I0BO/ICTBA
BEZIETCS O IJIOIOBBIM U SITOJHBIM KYJIBTYpam, B TOM YHCIIe
si0JI0He, TpylIe, CIIMBE, BHUIIHE, CMOPOAMHE, KPHIKOBHHUKE,
MaJIMHE, 3eMJISTHUKE ¥ )KMMOJIOCTH, YTO HANPSIMYIO CII0OCO0-
CTBYET Pa3BUTHIO caJJ0BOJICTBA B CBEPAJIOBCKON 00JIACTH.

MeToaoJiorusi u MeToabl uccienopanusi (Methods)

BoszeiicTBue BHEHIHUX (DaKTOPOB OKpY’KaIOIIEH Cpe/bl
CHOCOOCTBYET Pa3BUTHIO OKHCIUTEILHOTO CTpecca y Hacee-
HUsI, POKUBAKOIIETO Ha TeppuTopru CBEpIIOBCKOM 00Jia-
ctu. OKHCIUTENBHBIN CTpEcC MpeAcTaBiIsieT co0oil cMmere-
HUE OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHOIO OaiaHca B CTOPOHY
OKHCIICHHSI, CBSI3aHHOT'O C 00pa30BaHUEM U HAKOIIJICHUEM aK-
THUBHBIX ()OPM KHUCIIOPOJA, B TOM YHUCIIE CBOOOJHBIX paJuKa-
JIOB ¥ NIEPEKHUCHBIX COCIMHEHUH, MPUBOIAIIUX K Pa3BUTHIO
3a00JIeBaHUN CEPIEYHO-COCYIUCTON CHCTEMBI (aTepoCKJe-
P03, THIEPTOHNYECKasi OO0JIe3Hb, WIIEMUs, apUTMHS U WH-
(dapkT MHOKap/a), LIEHTPAIbHOW HEPBHOH cHcTeMBbI (00JIe3HB
[MapkuHcoHa, O0Jie3Hb ATbIreiiMepa, HHCYIBT U Mmu30dpe-
HUs1); TIOBPEXACHUI OpraHoB 3peHHs (KaTapakTa M JiereHe-
paTHBHBIC TIOBPEXACHUS); MYJIBTHOPTaHHBIX TTOBPEXKICHHH
(mmemusi-periepdy3usi, nuadeT, MHUTOXOHJpUATBHBIE 00-
JIe3HH, ayTOMMMYHHBIC MOBPEXKACHUS U TPEXKJIECBPEMEHHOE
cTapeHHe opraHu3Ma). [ JTaBHBIM CpeacTBOM OOPBOBI ¢ OKHC-
JIUTEIBHBIM CTPECCOM SIBJISIIOTCS aHTHOKCHUIAHTHI B 3HAUU-
TEJIBHBIX KOJMYECTBAX, COACPKALIUXCS B TUIOJAX M STO/aX.

Llenbto nccnenoBaHui sSBISIIOCH ONpe/esieHne o0Ieit aH-
THOKCUJAHTHOW aKTUBHOCTH M €€ U3MEHEHHE TIPU XPaHCHUH
TIJI0/I0BO-STOJTHOTO CHIPbs, ITpou3pacTatomero B CBepaoB-
CKOM 00J1aCTH, B 3aMOPOXKEHHOM BHJIE.

Marepuainom Jist uccae0BaH s SBIISIIIOCH T0/I0BO-ST0I-
HOE ChIpbe, pou3pacTaroniee B cajax CBepanoBckol 00ia-
CTH, B TOM YHCJI€ SITOJbl YEPHOI cMOpOAMHBI copTa «I 100yc»
(mat. Ribes nigrum), obnenuxu copta «IIpeBocxomHas (Jart.
Hippophae altaica), manunsl copta «bapxarnas» (nar. Rubus
idaeus), exeBuKu copTa «Amapa» (at. Rubus caesius), npru
copra «Tuccen» (mar. Amelanchier rotundifolia), BuniHNA
copra «Cranmapt Ypanay (natr. Cerasus vulgaris) u 4epHO-
IJIOAHON aponuu (nat. Aronia melanocarpa (Michx.) Elliot)

OO0masi aHTHOKCHJAHTHAs aKTHUBHOCTH HCCIIEyeMOr0
TIJI0/I0BO-STOJTHOTO CBIPbSl OCYIIECTBIISIIIACH METOJOM HH-
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BEPCHOHHON TIOTEHIIMOMETPHUH, B OCHOBE KOTOPOT'O JIC)KHUT
XMMHUYECKOE B3aMMOJICHCTBHE aHTHOKCHJIAHTOB C Meaua-
TopHoii cuctemoit K [Fe(CN,)I/K,[Fe(CN,)], koTopoe mpwu-
BOJWJIO K M3MEHEHHMIO €€ OKHCIMTEIbHO-BOCCTAHOBHUTEIb-
HOTO MOTeHIUata. MeTol ”HBEpCHOHHOW TOTEHIIMOMETPHUU
yo0eH B UCIOIHEHNH, HE TpeOyeT 3HAUYUTEIbHBIX BPEMEH-
HBIX U (DMHAHCOBBIX 3aTpar Ha HeoOXoIuMoe 000pyaoBaHHE
[6, c. 5673].

CTouT OTMETHUTH TOT (DAKT, YTO IIPU BCEM MHOT000pa3nu
JIOCTYITHBIX METOAMK ONPEACICHUs CYMMapHOTO 3HAYCHHUS
AQHTUOKCHJIAHTHOM aKTMBHOCTH OOJIbIIAs 4acTh M3 HHUX HE
CTaHJapTH3UPOBaHA, a Pe3yJbTaThl M3MEPEHHMH, IMOyYeH-
HBIE C TOMOIIBIO PA3HBIX METOJUK HE KOPPEITUPYIOT MEKIY
coboii. Ilpu 3TOM HCHONB30BaHHUE TMOMYYEHHBIX 3HAYCHHN
CyMMapHOW aHTHOKCHUIAHTHOW aKTHBHOCTH C TIOMOIIBIO Ka-
KOM-TMOO0 OJTHOM METOIMKH JIJISl COTIOCTABIICHUS U PAaH)XKHPO-
BaHUsl OTHOCUTEJILHOM IIEHHOCTH OJHOTHITHBIX MPOIYKTOB
SIBJISIETCSI OTIPaB/IaHHBIM, TaK KaK B JJAHHOM CJydae 3HAUYCHHUSI
QHTUOKCHJIAHTHOM aKTHMBHOCTH BBICTYMAIOT B POJH MOKa3a-
TeJsl Ka4yecTBa POy KIIUH.

B kadecTBe cpeacTB M3MEPEHUs MCIOIb30BAJICSI MHOTO-
(YHKIIMOHAIBHBIH  ITOTCHIMOMETPUYECKHHA  aHaJIN3aTop
MITA-1 (HIIBIT «MBa», Poccus). Pabounm snexTpomom
CITY KWJI TIJIATUHOBBIH nianapHblil saexktpon (HIIBIT «MBay,
Poccusi), aiekTpos cpaBHEHHSI — CTaHAAPTHBIN XJIopcepedpsi-
HBIH [6, c. 5675].

W3mepenue oOmieil aHTHOKCHJAHTHOW aKTUBHOCTH HC-
CJIEZIyeMOTr0 TUIOJIOBO-SITOJHOTO CHIPbsl OCYIIECTBISJIOCH B
crenyroleM nopsinke [6, c. 5675]:

1. 3anonHEeHNE CTEKISHHOMN 2JIEKTPOXUMHUYECKOH aueiiku
10 M K—Na ¢ochatabim OyhepHbIM pacTBOpOM, couepiKa-
M meanaropuyto cucteMy K [Fe(CN))/K,[Fe(CN,)] B co-
otnomenuu 0,01/0,0001 MOIB-3KB/71.

2. TorpyxxeHue paboOYero IUIATHHOBOI'O IUIAHAPHOTO
2MEKTPO/Ia U AJEKTPOAA CPAaBHEHUS CTaHIaPTHOT O XJopcepe-
OpsTHOTO B STYCHKY.

3. M3mepenue Ha4yaIbHOro OTEHIIMAJa MEMaTOPHOM CH-
cremsl (E).

4. lo6aBnenue 0,5 M uccieryemMoro oopasua.

5. 3MepeHne KOHEUHOT0 NMOTEeHIINAala MEIUATOPHOM CH-
crembl (E).

6. PacueT xonnentpanuu AOA, HCTIONB3YS BRIPaKEHUE:
aC,,—C

1+
rea = 1008788 ¢ sc. b= 23RTInF,

E, E, — moreHuuanpl, yCTaHABJIMBAIOLIUECS B CUCTEME J10
U T0CJIe BBEJCHMsS aHAJIN3UPYEMOro MCTOYHUKA aHTHUOKCH-
JaHToB, MB;

C,, — KOHIEHTpaUMsi OKHCIEHHOH (hopMbl MeauaTopa,
MOJIB/JI;

C,,,~ KOHLEHTpalLKs BOCCTAHOBIEHHOH (OPMbI MeIHaTO-
pa, MOJIB/I;

X — 0011ast aHTHOKCHAAHTHAS] aKTUBHOCTb, MOJIb-3KB/II.

PesyabTaThl (Results)

Jluist cocTaBiieHus peuentyp 010l U HAITUTKOB (DYHKIIH-
OHAJILHOM HAaIpaBJICHHOCTH HEOOXOIMMO MPOBECTH aHAIU3
oO1ieit aHTHOKCHITAHTHOM aKTUBHOCTH M €€ U3MEHEHUS IpU
XPaHEHHUH Y TUI0JI0BO-ATOHOTO ChIPBS, IPOU3PACTAIOLIETO B
cagax CBepasIOBCKOM 00J1acTH.
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Fig. 2. General antioxidant activity of the studied raw materials, mmol/l

[lo pe3ynbraTam UcCIIeIOBAaHUS O0IAst AHTHOKCHTaHTHAS
aKTHBHOCTHL OOJIENUXH alTaickoi cocraBuia 2,204 MMOIb-
9KB/II; MATMHBI OOBIKHOBEHHOM — 1,976 MMOJIb-9KB/T; €3KEBHU-
ku cu3oit — 0,513 MMOJIB-9KB/JT; YepHOH CMOPOAUHBI — §,227
MMOJIb-3KB/JI; BUIIHH OOLIKHOBEHHOH — 4,971 MMOJIL-9KB/T;
apOHUU YEPHOIIOMHOU — 8,026 MMOJIB-9KB/J; UPTH KPYTIO-
nuctoi — 1,261 Mmoinb-okB/1 (pHc. 2).

TakuM 00pa3oM, MOKHO TOBOPUTH O TOM, YTO ILJIOAOBO-
SITOITHOE CBIPhE, Mpou3pacTaroiiee B CBEpIIOBCKOM 00macTH,
SIBJISICTCS] XOPOIIUM MCTOYHUKOM aHTHOKCHJIAHTOB B PAIlHO-
He TuTaHus HaceneHus CBepmiioBckoi obmactu. [Ipu 3Tom
0c000 MOJKHO BBIJICTUTH TAKHE SITOMBI U IO/, KaK YepHast
CMOPO/IHA, YEPHOILIOAHAS apOHUs U BUIlIHA. Mcxons u3 aTo-
ro, MO)KHO PEKOMCHJIOBATh AHHBIC STOJBI U TUIOMBI, & TaK-
JK€ MPONYKTHl HA UX OCHOBE, K HCIIOJIB30BAHUIO B PAIlMOHE
C IIEeJIBbI0 €ro 00oralieH!s aHTHOKCHAaHTAMHU, YTO MO3BOJTUT
CHU3UTH HETaTUBHOE BJIHMSIHUE OKUCIUTEIBLHOTO CTpecca.

[Ipu 3TOM M3MeHEHHE OOIICH aHTHOKCUIAHTHON aKTHB-
HOCTH IIPU XPAHEHUH ILIOJIOBO-STOHOTO CHIPhS B COCTOSTHUU
3aMOpPO3KH B TEYCHUE 9 MecsleB HAOMIOACHUN COCTaBUIIO:
y obnenuxu antaiickoi — ¢ 2,204 mo 0,416 MMOJIB-3KB/T; Y
MaJuHBl OOBIKHOBEHHOH — ¢ 1,976 no 0,225 MMOIL-9KB/T;
y exeBuku cuzor — ¢ 0,513 mo 0,113 mMMonb-3KB/I; y 4ep-
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HOW cMopoauHbl — ¢ 8,227 no 4,173 MMOIB-3KB/IT; y BUITHU
00bIkHOBeHHOM — ¢ 4,971 110 3,197 MMOITB-9KB/J; y OpyCHUKH
00bIKHOBeHHOI — ¢ 0,748 mo 0,142 MMOIB-3KB/II; y KITFOKBEI
yeThIpexJienecTHoi — ¢ 1,018 mo 0,186 MMOIB-3KB/IT; y 4Yep-
HUKU 00BIKHOBeHHOH — ¢ 1,102 10 0,192 MMOIB-3KB/IT; Y apo-
HUU YePHOIUIONHOH — ¢ 8,026 10 2,754 MMOIB-IKB/IT; Y HPTU
kpyrinonuctoit — ¢ 1,261 no 0,229 mmoinb-okB/1. M3Menenue
00IIell aHTHOKCHIAHTHOW aKTUBHOCTH IPU XPAHCHUU TLIO-
JIOBO-SITOZTHOT'O CBIPBSI B COCTOSIHMM 3aMOPO3KH MPEICTaBIIE-
HO B TabIuIe.

W3 M3JI0KEHHBIX BBINIC NAHHBIX CIEAYET, YTO XPaHUTH
IIJIOAOBO-ATOJTHOE ChIPbE B 3aMOPOKEHHOM BHUJE IIENIECO0-
OpasHo B cpok 10 6 Mecsues. JlanpHelinee XpaHeHHE TIPUBO-
JIUT K PE3KOMY CHUKCHHIO 00IIeii aHTHOKCUIAHTHON aKTHB-
HOoCcTH. CTOUT OTMETUTH TOT (PAKT, YTO Y OTACIHHBIX BHJIOB
SITOJT, TAKMX KaK YepHAasi CMOPOJIMHA, BUIITHS OOBIKHOBECHHAS
U apOHHMS YCPHOILIOAHAS, HECMOTPSI Ha CHIDKCHUC MIPH Xpa-
HCHUH, TOKa3aTellb OOIICH aHTHOKCUIAHTHONH aKTHBHOCTHU
OCTaEeTCs JOBOJIBHO BHICOKUM.

Ob6cy:xnenue u BbiBoAbI (Discussion and Conclusion)

PasButne canoBoncTBa B CBepUIOBCKOI o0sacTu 00y-
CJIaBIUBACTCS HEOOXOMMOCTBIO 000TanaTh paluoH Hacese-
HUSI, TPOYKUBAOIICTO B TSIKCIIBIX IKOJIOTUUCCKUX YCIOBUSAX,
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Tabnuna

smeHeHMe 001I€lT aHTMOKCHAAHTHOI AKTMBHOCTY IIPU XPaHEHNUY ITIOTOBO-ATOHOTO ChIPhs

B COCTOAHUN 3AaMOPO3KHN

HauMeHoBaHHe MJIOT0BO- HN3meneHue 001Ieii aHTHOKCUIAHTHONH AKTUBHOCTH NPU XPAHEHHH, MMOJIb-3KB/JI

SITOJAHOT'0 ChIPbsL 0 mecsiueB 1 mecsing 3 mecsina 6 MecsineB 9 MecsilieB
Oo6uennxa anranckas 2,204 2,108 1,922 1,101 0,416
MaisnHa 0ObIKHOBEHHAS 1,976 1,845 1,658 0,958 0,225
E>xeBuka cuzas 0,513 0,505 0,412 0,271 0,113
UepHas cMOponrHa 8,227 8,102 7,764 6,718 4,173
Bumins oObIKHOBEHHAS 4971 4,768 4,131 3,652 3,197
ApOHUS YepHOIITIOTHAS 8,026 7,993 5,582 3,624 2,754
Wpra kpyrnonucras 1,261 1,109 0,828 0,513 0,229

Table

Change of the general antioxidant activity at storage of fruit and berry raw materials in a condition of freezing

Name of fruit and berry Change of the general antioxidant activity at storage, mmol/L
raw materials 0 months 1 months 3 months 6 months 9 months
Altai sea-buckthorn 2.204 2.108 1922 1.101 0.416
Raspberry ordinary 1.976 1.845 1.658 0.958 0.225
Blackberry gray 0.513 0.505 0.412 0.271 0.113
Blackcurrant 8.227 8.102 7.764 6.718 4.173
Cherry ordinary 4.971 4.768 4.131 3.652 3.197
Chokeberry black-fruited 8.026 7.993 5.582 3.624 2.754
Shadberry roundleaf 1.261 1.109 0.828 0.513 0.229

OKa3bIBAIOLIUX CUJIBHOE HETaTUBHOE BIIMSHHE HA 37J0POBBE,
Pa3JIMUHBIMHU TOJE3HBIMU BEIECTBAMHU, BKIIIOUas BUTAMMU-
HBI, MaKpO- ¥ MHMKPOIJIEMEHTHI, a TaKKe aHTHOKCHUAAHTBHI,
cojJieprKaliyecs B IJI0AAX U SIT0/1aX, BEIPALIUBAEMBIX B cajax.
Takum oOpaszoMm, 1Mo pe3ysibTaTaM MPOBEACHHBIX HCCIe-
JIOBaHUI MOXKHO CZ€JaTh BBIBOA O TOM, YTO MPOU3PACTAIO-
ee B cajiax, HaXoAsIUXcsl Ha Tepputopun CBepanoBCKOR
o01acTy, MII0JI0BO-ATOHOE ChIPhE MOXKET SIBJISTHCS BAYKHBIM
HCTOYHMKOM aHTHOKCHUJAHTOB JyIst noTpeduTeneil. [Ipu atom
Oslarozapsi 3aMOpPa)KMBAHUIO IOJIE3HbIE AHTHOKCHIAHTHBIE
CBOMCTBa AT0 MOXKHO COXPaHUTh Ha JUTUTENbHBIHN Cpok. Taxk,
IIPU XpaHEHUU B TE€UEHHUE 3 MecsALEeB MOCe 3aMOPaKUBAHUS
AHTUOKCHJIAHTHAs XapaKTePUCTHKA IJIOM0BO-ATOJHOTO Chl-
pbsl IpeTepreBaeT He3HAUUTENIbHbIE U3MEHEHUs, IPaKTHye-
CKHU MOJIHOCTBIO COXPaHsIs OJIE3HbIE CBOMCTBA. XpaHEHHE JKe
3aMOPOXEHHBIX T0J] 0ojiee 6 MecslLEeB CTOUT IPU3HATH He-
1esiecoo0pasHbIM BBUy 3HAUUTENIBHOIO CHUIKEHHUs 00LIen
AQHTUOKCHJIAHTHOW aKTUBHOCTH, IIPU ITOM OT/IEJIbHBIE BUBI,
TaKHe KaK YepHasi CMOPO/IMHA, BULITHS OOBIKHOBEHHAs M apo-
HUSl YEPHOIUIOAHASI, MOT'YT SIBJISITHCS LIEHHBIM UCTOYHUKOM
AHTHOKCHJIAHTOB B IUTAaHUU B TEUEHUE BCETO TOAA.

JLis yCTeHOro HMIIOPTO3aMELICH S IIII0J0BO-SITOTHOTO
CBIPbsl HEOOXOIUMO OCYLICCTBIIATH HHTEHCU(PUKALIUIO CaTI0-
BOJICTBA 3a CYET OoJiee PAL[IOHAIFHOIO UCIIOJIL30BAHMUS, a He
TOJIBKO KOJMUYECTBEHHOIO HApAIUBaHUS PECYPCOB, YTO MO-
3BOJUT 00ECHEYUTh POCT 00HEMOB MPOM3BOACTBA TIOAOB H
STOJ BBUIY 0OJiee HAMPSHKEHHOTO U MPOMYKTHBHOIO (pyHK-
[UOHUPOBAHUS MATEPUANBHBIX, TPYJOBBIX U 3EMEIbHBIX
pecypcoB. CHHKEHHE TPYJOSMKOCTH U MaTepHaIOEeMKOCTH
OPOAYKIMH, @ TAK)Ke MOJTyYCHHEe MAKCHMAallbHOTO BBIXOIA
OPOAYKIMKU W NpUOBLTH B pe3ynbrare 3(G(EKTHBHOTO HC-
MOJIb30BAHUSL BCEX IPOU3BOACTBEHHBIX PECYPCOB MOXKET
OBITH TIOCTUTHYTO MTyTEM IPUMEHEHHUSI COBPEMEHHBIX PECyp-
cocOeperaomux TexHoJorui. Ilpym 3TOM mpuMeHeHHe OT-
€UECTBEHHBIX TEXHOJOTHI MPOM3BOICTBA TJIO0BO-ATOMHOI
MPOAYKIIMH, & TAKIKE COBPEMEHHBIX HAYYHBIX HCCIICA0BAHUIT
SBIsieTCsl OOJiee ONMpaBIAaHHBIM B CPABHEHHUH C MMIIOPTHBI-
MU TEXHOJIOTHSIMH, HE aalTHPOBAHHBIMHU K PErHOHAIBHBIM
ocobeHHOCTSIM cyOBbekToB Poccuiickoit ®enepanuu.
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The research of antioxidant activity and its changes during
storage of fruit and berry raw materials of the Sverdlovsk region

O. V. Chugunova', N. V. Zavorokhina', A. V. Vyatkin'®
! Ural State University of Economic, Ekaterinburg, Russia
B E-mail: 3dognight2009@mail.ru

Abstract. Fruit and berry raw materials — a valuable source of the useful substances and antioxidants in a food allowance of
the population of Sverdlovsk region. The purpose of researches was determination of the general antioxidant activity and
its change at storage in the frozen type of fruit and berry raw materials. Material for a research were the fruit and berry raw
materials growing in gardens of Sverdlovsk region including: sea-buckthorn, raspberry, blackberry, blackcurrant, cherry,
black-fruited chokeberry and shadberry. Method of research is inversion potentiometry. By results of the conducted re-
searches it is established that the general antioxidant activity of a sea-buckthorn was 2.204 mmol/l; ordinary raspberries —
1.976 mmol/l; gray blackberries — 0.513 mmol/l; blackcurrant — 8. 227 mmol/l; cherry ordinary — 4.971 mmol/l; black-fruited
chokeberry — 8.026 mmol/l; shadberry roundleaf — 1.261 mmol/l. At storage of fruit and berry raw materials in a condition of
freezing within 9 months of observations, made: at a sea-buckthorn to 0.416 mmol/l; at raspberry ordinary — to 0.225 mmol/l;
at blackberry gray — to 0.113 mmol/l; at blackcurrant — to 4.173 mmol/l; at cherry ordinary — to 3.197 mmol/l; at an chokeberry
black-fruited — to 2.754 mmol/l; at a shadberry roundleaf — to 0.229 mmol/l. It is proved that the growing in the gardens which
are in the territory of Sverdlovsk region, fruit and berry raw materials can be an important source of antioxidants for consumers,
and freezing allows to keep the useful antioxidant properties of berries for a period of up to 6 months.

Keywords: gardening, fruit and berry raw materials, antioxidant activity.
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