At hard environmental conditions honey becomes a valuable factor in enhancing human health. Proposed innovative
method of producing environmentally valuable honey expands the possibilities for organic nutrition and increase the
human body’s resistance to changing environmental conditions, because it has a balanced carbohydrate-protein-vitamin-
mineral composition and good organoleptic properties.
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BeIsiBiieHrE aHTHOKCH/IAHTHOM aKTUBHOCTH TIPHPOIHBIX BEIIECTB M OIleHKa MX 3P (EKTUBHOCTH SBISIETCS BaXK-
Helniel 3aa4eil 1uist pa3pabOTKH HOBBIX aHTHOKCHIAHTHBIX CUCTEM Ha MX OCHOBE. VccienoBanue aHTUpaIUKaib-
HBIX BO3MOXKHOCTEHN MPUPOTHBIX COSTUHEHHH KaK O/THOTO U3 KOMIIOHEHTOB aHTUOKCHIaHTHOM aKTUBHOCTH SIBJISIETCS
OJIHUM U3 METOJI0JIOTMYECKHUX ITOJIX0/I0B, UCIIOJIb3yEeMbIX B 9TOH pabore. B nanHoil pabore n3ydeHa aHTUpaIUKaiIb-
Hast akTUBHOCTH (APA) no oTHomreHuto k cBobogHOMy pajukany 2,2-mudenui- 1 -mukpuwiruapasuwty (JPII) nse
NONMMU(EHOIBHBIX COSTMHEHUH cyMMa | U cymMa 2, BBIJICJICHHBIX M3 PACTCHUH. YCTaHOBIICHBI KOJIMUECTBEHHBIC Xa-
pakrepucTikH peakuny Bocctanosinenus JPIIT ncenenosannbvu nonudeHonamu.

Identifying the antioxidant activity of natural substances and assessing their effectiveness is the most important
task for the development of new antioxidant systems based on them. The study of the anti-radical possibilities
of natural compounds as one of the components of antioxidant activity is one of the methodological approaches
used in this work. Identifying the antioxidant activity of natural substances and assessing their effectiveness is the
most important task for the development of new antioxidant systems based on them. The study of the anti-radical
possibilities of natural compounds as one of the components of antioxidant activity is one of the methodological
approaches used in this work. In this work, the antiradical activity (ARA) with respect to the free radical 2,2-diphenyl-
1-picrylhydrazyl (DPPH) of two polyphenolic compounds (summa 1 and summa 2) isolated from plants was studied.
The quantitative characteristics of the reduction reaction of DPPH by the studied polyphenols were established.

Kntoueswvie cnosa: ceodbonubie pagukansl, DI, monnpeHoIbHBIX COeqMHEHNH, aHTHpaAnKal, cymma 1 n cymma 2.
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[TpupozHbie coeMHEHHs SBISIOTCS HEHCUEPIIaeMbIM HCTOYHUKOM JIEKAPCTBEHHBIX MPENaparoB pa3jiMyHOro Tepa-
MEBTHYECKOTO0 JIeHCTBUS. M3yueHne MOJIeKyISIPHBIX MEXaHH3MOB MaTOreHe3a IpPOMaIHOTO psiia 3a00J1eBaHUil pacTeHHH,
KMBOTHBIX M UEJIOBEKA [10KA3aJI0, YTO BCE OHM B TOH MIJIM MHOIM Mepe CBSI3aHbI C aKTUBALIEH UITH I10/IaBIIEHHEM CBOOOIHO-
paJKaIbHBIX MPOLEccoB. [103TOMy aKTyaabHBIM OCTAETCsI TIOMCK U U3yUEHHUE PETYISTOPOB TAKKX MPOLECCOB HA OCHOBE
MIPUPOAHOTO U CHHTETUYECKOTO CHIPHS.

OO6prunO B cucreme [10J] anTHOKCHAAHTHI pabOTAOT IO PUHIIUITY COATAaHCUPOBAHHOCTH M 00paTHOH cBsi3u. [ToBbIme-
HHE aKTUBHOCTH aHTHOKCH/IAHTOB IIPUBOJIUT K CHIDKEHUIO CBOOOTHOPA/IMKAIBHBIX PEAKIMIA, YTO B CBOIO OUEPElb U3MEHSIET
CBOICTBA JIMITUIOB, 00pa3yroIHX 00JIee JIerkOOKUCIsIEMbIC (DPaKIIUHK, B pe3y/IbTaTe yero mpoucxoaut yckopenwre [TOJI [1].

AHTHOKCHJJAHTHOE COCTOSIHUE OpPTraHM3Ma SIBIISICTCS] OHUM M3 YHHBEPCAJIbHBIX IIOKA3aTeNel, XapaKTepU3yIOIIHX
COCTOSIHHE 37I0pOBbsI uesioBeKa. IIpakTHUeCKH BCe MaToIOrHIeCcKHe POIECCh B OPraHU3Me, B YACTHOCTH 3a00JIeBaHM,
CBSI3aHBI C Pa3BUTHEM HIIEMHUYECKON OOJIE3HH Cep/la, aTepoCKiIepo3a, KIamaHHOH MaToJIOrUH U IPYTUX Cep/IedHO-CO-
CYMCTBIX 3a00JICBaHUH C OKCHIATHBHBIM CTPECCOM M 00pa30BaHNUEM CBOOOIHBIX pajuKaiioB [2].

AxtuBHBIE (hopMmbl Kucinoposa (ADK) nHIynupyroT B KileTkax pasHooOpa3Hble PeakiMu CBOOOTHOPAINKAIHLHOTO
OKHCJICHHSI, HAlICJICHHBIE Ha JIMITH/IbI KJIETOUHBIX MeMOpaH, HyKJIEHHOBBIE KHCIIOTHI, OeNKH, pepMeHThl, Mosiekyibl JIHK,
YTO MOXKET IPHBOAUTH K LIMPOKOMY CHEKTpY HaToreHeTH4ecKux 3¢dexroB. Hanbonpiee Gnomornyeckoe 3Ha4YeHUE
nmerot cuenytonte ADK: cHHIIETHBIN KUCIOpoa, cymepoKCHIHbIi aHnoH-paaukai (O,), mepekncs Bogopona (H,0,),
ruapokcwibHEIN paaukan (OH), mepokcnnbaeiii paaukan (RRCOO)), okenp azora (NO), mepokcuauTput (ONOO) [3].

Bce pactuTenbHble COeIMHEHNS IO OTHOIICHHUIO K )KHBOTHBIM OPraHN3MaM B TOI MJIM HHOI cTerieHn o0JaiaroT 61o-
JIOTMYECKOM aKTUBHOCTBIO YPE3BbIYaiiHO IIMPOKOTO CIIEKTPA, 32 CYET Pa3HOOOPa3nsi X XUMHYECKOTO CTPOSHHUS, U B Ha-
CTOAIICEC BPEMS HAXOAATCA B HICHTPE HAYYHOT'O BHUMAaHMA. B cBsi3u ¢ HN3JI0)KCHHBIM, ITOUCK aHTUOKCHUJIAHTOB U U3YYCHHUE
UX MHTHOMPYIOLIEro JEHCTBUS Ha MIPOLIECCHl CBOOOJHOPAINKAIBHOTO OKUCIIEHHS, HEKOHTPOIUPYEMOIl TUIONEepOKCH -
1M, IPEACTABIISIETCS BIIOJIHE CBOEBPEMEHHBIM M BOCTPEOOBaHHBIM. B CBSA3M C 3TMM BechbMa MEPCIICKTUBHBI TPENapaThl
Ha OCHOBE JIEKAPCTBEHHOTO PACTUTEIBHOTO ChIPhsI, KOTOPBIE COMIEPKAT KOMITIEKC BELIECTB, 00JIa/IA0IINX aHTHOKCHIAHT-
HBIM sieiicTBreM. [1o nanHbM uTeparypsl [4], GpeHoIbHbIe COeANHEHNS UTPAIOT BEAYILYIO POJIb CPEIH TPUPOIHBIX aHTH-
OKCHJIAaHTOB, COUETAIOIINX B ce0e criocoOHOCTh 3P ()EKTHBHO HHIMOMPOBATh POLIECCHI CBOOOAHOPAINKAILHOTO OKHCIIe-
HUS B )KMBBIX OpraHu3Max ¢ HU3KOM TOKCHYHOCTBIO.

CBoOOHbIEe paguKaIbl M PEaKTHBHBIE BUIBI KUCIOPOIA SIBIAIOTCS ASCTPYKTUBHBIMU (paKTOpaMH B KauyecTBE Mec-
CEHIKEPOB, YUACTBYIOIIMX BO BHYTPHUKIETOYHONW M MEXKIETOUHON mepenade curHanoB. OOIIHe METOIbI ONPEACICHNS
AQHTHOKCH/IAHTHOW aKTUBHOCTH 00OOIIEHBI BO MHOTHX 0030pax, B ToM uucie (3,4,5). Hexotopele u3 MeTonoB omnpee-
JIeHus o0IIe aHTHOKCHIAHTHON aKTUBHOCTH OTHCHIBAIOT CIIOCOOHOCTH TECTUPYEMOTO COSMHEHUSI MIIH MPOAYKTa yia-
JSITH CBOOO/THBIE PaIKaJIbl M KOMIUIEKCHBIE HOHBI METAJLIOB, 3aIlyCcKarolue nporecc okucienus. CortacHo ByprakoBoit
u xoyuteram (1975), antupamukaibHas akTUBHOCTh OMHCHIBAET CIIOCOOHOCTh COSIMHEHUI pearupoBaTh CO CBOOOAHBIMU
paJvKaiaMu, a aHTUOKCHAAHTHAsI aKTUBHOCTB IIPEJICTaBIAET cOO0H CIOCOOHOCTh MHIMOMPOBATh MpoIiecc OKUcaeHus. Ta-
KM 00pa3oM, BCE TECT CHUCTEMBI, B KOTOPBIX MCIIOIB3YIOTCS CTA0MIIBHBIE CBOOOAHBIE paaukansl (Hanpuvep, DPPH, ABTS
U T. 1), IPEIOCTABISIOT NH(pOpMannio 00 KIMpEeHCe PaanKaloB WM aHTHPaIUKAIBHOM akTWBHOCTH. 1,l-mudenm-2-
rukprruapason (DI — crabuinbHbI cBoOOAHBIH pagukai. [1pu moxydeHnr Bogopoaa OT COOTBETCTBYIOLIETO JIOHOPA
€ro pacTBOPHI MOIVIOLIAIOT XapaKTEPHYI0 TEMHO-(PHOJIETOBYIO OKpacKy (Amax 515-517 nm) JIPIII" — oyeHb nomyssipHbIit
METO/J] U3yUYEHUS IPUPOTHBIX AHTHOKCUAAHTOB [6]. AHTHpaauKalIbHas aKTUBHOCTh UCTIBITYEMbIX COSTUHEHUN BBIpakaeT-
¢sl B OTHOCUTENBHOM cHIbkeHuH KoHteHTparwu DI wim EC50 (koHIeHTpays CoeMHEH s, CHIYKaroIast abcopOimio
pactsopa JI@III" Ha 50 %). CkopocCTh, C KOTOPO pa3INYHbIE AHTHOKCHAAHTHI pearupyrot ¢ DPPH, pazinaaercs.

B cBs131 ¢ 9TUM aKTyaJIbHBIM SIBIISCTCS U3YUCHHE BIMSHUS MOMM(EHOIBHBIX SKCTpakToB helmar 1 n helmar 2, BbI-
neneHHbIX u3 pacterus Helichrysum maracandicum, Ha aHTHpauKaIbHAS AaKTUBHOCTB.

B skcniepuMeHTax MccIeaoBaid aHTUPAIUKalIbHy0 akTHBHOCTH (APA) npenaparos. J{ist 5TOro Mbl HCHOJIB30BAIIN
METOJI, OCHOBAaHHBII Ha 00pPaTUMOM CBOMCTBE MOJIEKYJIbI aHTHOKcHaaHTa 2,2-nudenmt-1-mukpuiruapasuia (JDIIT).
[Ipu moGaBiICHUN HUCCIENYEMBIX COCAUHEHUH B criupToBOi pactBop JAPII mpoHCXOIUT Mepexos CBOOOIHO-PaINKATb-
HBIX MOJIEKYNT B HEPaIUKaJIbHYIO (HhOpMY, IIPH 3TOM HMHTEHCHBHO (uoneToBslii pactBop DIl obecrpeunBaeTcs. Ha
(puc. 1) mpezacTaBneHa KMHETHKA N3MEHEHNS ONTHYECKOH tutotHOCTH pacTtBopa DI npu nodaBneHnn necaeayeMbIx
HaMH JIByX SKCTPAKTOB.

[t cpaBaeHust APA uccrenyeMbix (riaBOHOHMIOB BEIOpAITH KOHIICHTPAIIMO [Tl KKIOTO coemHeHus 50 MKJI U3 IpH-
TOTOBJIEHHOTO pacTBopa 1 Mr BemecTBa (9kcTpakt) B 1 mi cimpra. Konnenrpanus DI 0.1 MM. M3amepenus mpoBOIUIUCE
mipu 20 °C cpazy mnociie 100aBIeHHsT UCCIIEAyEMbIX MpernaparoB. KoHIICHTpaIis HCCIIeMyeMbIX COSTHHCHIMI 1 MI/MIL.

AHanmm3upys MOTy9eHHBIE Pe3yNbTaThl MOYKHO 3aKIIOUNTH, YTO TPH 100aBlIeHNH B cupTOoBOi pactBop ADIIL nc-
CJIE/yeMbIX 3KCTPAKTOB HAOIIONACTCS CHIDKEHHE ONTHYECKOH mioTHOCTH pactBopa JAPIIT, uto cBuaeTenseTByeT 00 NX
AHTUPAUKAIIBHON CITIOCOOHOCTH.

W3 npesicTaBieHHBIX SKCIIEPUMEHTAIIBHBIX JJAHHBIX CIIE/IYET, YTO H3y4aeMble COSAMHEHHUS 00J1a1al0T CIOCOOHOCTHIO
K TYHICHHIO CBOOOJTHBIX PaJMKalIoB. AHAIN3 KHHETHUECKUX KPUBBIX MOKA3bIBACT, YTO OOJbIIast YyacTh Mosekyn DI
BOCCTAHABIIMBACTCS B IIEPBBIC 3 MUHYTHI PEAKIUH, B JaJbHEHIIIEM PeaKIysl BOCCTAHOBIECHHS IIPOXOAUT O0JIee MEUICHHO.
[TomyueHHBIE TaHHbBIE COMIACYIOTCS C IUTEPATYPHBIMH [5].
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Pucynox 1 — Hzmenenue onmuueckoti niomuocmu cnupmogozo pacmeopa DI
1O OMHOWEHUIO K KOHMPOIO NPpU 000A6IEHUU UCCTIEYeMbIX IKCMPAKMOE 8 3A6UCUMOCU 0N BPEMEH
(cnnownas aunus NOCMpPoena Ha 0CHOBAHUU HeTUHEUHOU peepeccil)

J171st KomudecTBeHHOW OIEHKH aHTHPAIHKAIHHON aKTHBHOCTH MCIIONB30BAIN 3HAYCHHUS KOHIICHTPAIINH YKCTPAKTOB,
nHruoupyromux Ha 50 % (IC50), a Takxe mapamerp t50 — Bpemsi, HEOOXOMMOE H3y4daeMbIM Iperaparam sl CHIKCHUS
HCXOJHOW KoHIeHTpauuu pajaukaia Ha 50 %. B peakiun APIII ¢ sxcrpakramu t50 pu 20 °C cocrasisier st helmar 1 —
12545,2 cexynn, st helmar 2 — 132 + 4,5 cekyH, clieoBaTeIbHO, IO PEAKIIMOHHOW CIIOCOOHOCTH, MO JJAHHOMY IOKa-
3aTenio, 00Iaaal0T OIMHAKOBON aKTUBHOCTBIO.

OpHako, KOHIICHTPALHUS 3KCTPAKTOB, HHTHOMpYIommas ctadmisHbl pagukan JPII #a 50 % (IC50) (Tabmuma 1)
Y KMHETHKa BOCCTAHOBJICHHUS paJfKalia CBUICTEIBCTBYIOT, 4To helmar 1 obmamaer Gomee BEIpa)keHHOW aHTHPAINKAIb-
HOW aKTHBHOCTBIO IO cpaBHEHMIO helmar 2, BoccTaHaBIUBast KOJHYECTBO paaukana Ha 79 %, a B cimydae helmar 2 nan-
HBIH Mokaszaresb cocTaBiser 63 %.

Tabnuya 1 — 3nauenus xonyenmpayuu, uneubupyrowas na 50 % (IC50) u epems nHeobxooumoe
o cHudicenust konyenmpayuu J{@IIT na 50 % (150) npu peaxyuu ¢ uccieoyemvimu sxcmpaxmamu (P<0,05; n=6)

1C50, Mt t50, cex
mpu 50 MKJI BeectBa
Helmar 1 Helmar 2 Helmar 1 Helmar 2
32+3,1 46 +4,2 125+ 5,2 132+4,5

W3BecTHO, 9TO MONMQEHOIBI, B OTINYNE OT HU3KOMOJIEKYJISIPHBIX COSIMHEHNH (TOKO(epoI1, ackopOMHOBAs KUCIIOTA,
HU3KOMOJIEKYJISIpHBIE (DEHOJIBI U JIp.), 00JIa/latoT KaK OBICTPBIMH, TaK U MEJUICHHBIMH aHTUOKCHIAHTHBIMHU CBOWCTBAMH,
BEPOSATHO, TO3TOMY KHHETHYECKHE KPUBbIC PACIIOIOAKEHBI HEITPABUIIBHO. 3a/JaHHbIC KOOPIUHATHI JUIs peakiun. Bo3mox-
HO, 9TO B 3TOM CJIydae Tpernapar BCTyrnaeT B IpsMyIo peakiuto ¢ mojekyinamu JIDII u o6pa3yeT HeaKTUBHBIN TPOTYKT
(KMHETHKa TIepBOTO MOPSZIKA), B KOTOPOM TposBisieTcs: crocoOHocTs Mosekyn JIDIIIT 06pa3oBEIBaTh MPOMEKYTOUHBIE
JIOHOPHO-AKLETITOPHBIE KOMITIIEKCHI ¢ HOBBIMU Mojiekyinamu JPIII" (BTopo- mopsiiok KHHETHKA).

Takum o0pazom, ObUTa M3ydeHa aHTHPAANKaAIbHAsI aKTHBHOCTh PACTUTENBFHBIX KCTPAKTOB. B mureparype mMeercst
JIOCTaTOYHO CBEJICHNI 00 aHTHPaAMKAILHOM aKTMBHOCTH DKCTPAKTOB JIEKAPCTBEHHBIX PACTEHHH, MaKCUMaJIbHOE JIeH-
CTBHE KOTOPBIX OOHAPYKMUBACTCSI Y SKCTPAKTOB, COACPIKALIMX HANOOJIbIIEE KOJTMIECTBO MOJTU(PEHOIOB U (PJIaBOHOUJIOB.

Ha ocHOBaHNHU MOITyYEHHBIX PE3YJIBTaTOB MOXKHO CAETATh BBIBOJ, YTO MCCIEIOBAaHHBIC MpenapaTsl 00IagaioT BbI-
paKeHHOH aHTHPAANKAIBHOM aKTHBHOCTBIO 110 CPABHEHUIO C N3BECTHBIMH aHTHOKCHIAHTAMH, MEXaHU3M JEHCTBUS KO-
TOPBIX 3aKIIFOYAETCS B OTJa4e IOJBIKHOTO BOIOPOJA CBOOOIHOMY paJyKaily, BbI3bIBasi pa3peiB nenu peakuuu [TOJI.
CKopoCTh pEaKTUBHOCTH IIPENapaToB, UccaeJ0BaHHbIX ¢ nomouisio DPPH, Bapeupyercs.
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OF URBAN ECOLOGICAL PROBLEMS IN GUANGXI, CHINA
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The article presents a brief analysis of the characteristics of urban environmental problems in the process of
urbanization of Guangxi. The problem and the current situation with urban waste were especially noted. Based on
this, the technology of industrial waste management was analyzed using the example of an automobile production
enterprise. The advantages and significance of urban ecological construction are summarized. An example is the
production of automobiles. Enterprises and national measures for energy saving and emission reduction are proposed,
as well as proposals for macro energy saving and emission reduction.

B crarbe nmpezcTaBieH KpaTKuid aHAJIN3 XapaKTePUCTHKN TOPOACKNX 3KOJIOTHYECKHUX po0biieM B mpolecce yp-
Oanmsaruu ['yancu. Ocobo oTmedeHa nmpoOiaeMa 1 TEKyIasi CUTyalysi ¢ TOPOJIICKMMH OTXoxamHu. Mcxons nu3 ato-
ro MpoaHaIU3UPOBaHa TEXHOJIOTHUs OOpalleHHs] C MPOMBIIUICHHBIMH OTXOJaMH Ha MPUMEpE MPEINPUATHS aBTO-
MOOMIIBHOTO Tpou3BoACcTBa. OO0OIIECHBI TPEUMYIIIECTBA U 3HAYEHHE FOPOJICKOTO IKOJIOTMYECKOTO CTPOUTEIBCTBA.
[TpumepoM MocCITy»K1IT0 TPOU3BOICTBO aBTOMOOMIIEH. [IpeasoskeHbl peAnprsATHS 1 HAIIMOHAJIBHBIE MEpPHI IO SHEP-
TOCOEpPEKEHHUIO U COKPAIICHUIO BEIOPOCOB, a TaKKe MPEUIOKEHHS TI0 MAKPOCOEPEKEHHIO SIHEPTUHU 1 COKPAILICHUIO
BBIOPOCOB.

Keywords: urban ecology, industrial waste, Automobile manufacturers problem solving strategy.
Knioueswvie cosa: 3xonorus ropojia, MPOMBIIIIEHHbIE OTXOIbI, CTPATETUs PEIICHHs TPOOJIEM aBTOIPOU3BOAUTEIEH.
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Guangxi city process introduction. China’s urbanization process has accelerated. According to the National
Bureau of Statistics, the urbanization rate of permanent residents at the end of 2021 was 64.72 percent and increased by
0.83 percentage points from the end of the last year.

In 2020, the permanent urban population of our district was 27.171 million, and the urbanization rate of the permanent
residents was 54.20 %. Compared with 2010, the urban population increased by 8.752.3 million, increasing the proportion
of 14.18 percentage points. The permanent rural resident population was 22,955,800, with a decrease of 4,652,100 people
compared with 2010.Nanning, Liuzhou, Beihai, Fangchenggang and other cities have obvious population aggregation
effect and a net population inflow. Among them, Nanning, as the best district in Guangxi, has a permanent population of
8.7416 million, accounting for 14.48 % 10 years ago to 17.44 %, increasing by nearly 3 percentage points, and the population
growth rate ranked first in the region at 31.22 %. In addition to Nanning, the top five cities with permanent resident population
are 5,796,7 million in Yulin, 4,931,1 million in Guilin, 4,316,200 in Guigang, and 4.157,9 million in Liuzhou.
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