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Annoramus. Ha coBpeMeHHOM STane 3agadaMu TOCyIapCTBEHHOH IOJIMTHKH SIBISIETCS COXpaHEHHe (QYHKIUH >KU3HeoOecedeH s
JUIL YCTOMYMBOTO DPa3BUTHS OONIECTBA, YIyYIICHHUS 3M0POBbsI HACENEHMs, 3aJ0T DKOJIOTMYECKOil Oe30macHOCTH CTpPaHEL
AHTHOKCHIAaHTHAsE aKTHBHOCTH IPOSIBISIETCS B CIOCOOHOCTH BEIIECTB OCTAHABIMBATh PAa3BUTHE OKUCICHHS OPraHUYECKHX H
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUH, U TEM CaMbIM CHIDKATh BBIXOJ CIIHPTOB, THJIPOIEPEKHCEH, )KUPHBIX KUCIOT, ajbJEeTHI0B U
KeTOHOB. IIeKTHHOBBIE BEIIECTBAa COAEPKATHCS BO BCEX PACTEHMSAX U HEKOTOPHIX BOJOPOCIHSIX M CIOCOOHBI IPOSIBIATH
AQHTHOKCHUAAHTHYIO aKTUBHOCTb. B cTaThe MpHUBEIEHBI HCCIIENOBAaHNE aHTHOKCUAAHTHOH aKTHBHOCTH MEKTHHOB PAa3HON IPHPOJBI.
Jlnst onipeneneHnsl aHTUOKCHJAHTHOX aKTHBHOCTHM TOTOBIJIM BOJHBIE PAcTBOPHI MEKTHHOBBIE BEIMIECTB SIONIOYHOTO, LUTPYCOBOTO,
CBEKJIOBUYHOTO IEKTHHOB, MX KOMOMHAIM{i B OAMHAKOBOM COOTHOLIEHHM C KOHIeHTpauueir 1%. Ilo momyueHHBIM IaHHBIM,
paccumTaHa BeIHMIMHA COJEP>KaHUS aHTHOKCHIAHTOB I BOZHBIX PACTBOPOB MEKTHHOBEIX BEIIECTB M MX KoMOMHarui. ITo maHHbIM
MOCTPOCHA JMarpaMMa aHTHOKCHIAHTHON aKTHMBHOCTH BOJHBIX PAacTBOPOB NMEKTHHOBBIX BEIIECTB W MX KOMOWHAIM. YCTaHOBIEHO
YBEJIMYCHHE AaHTHOKCHIAAHTHON AaKTHBHOCTU IIPU KOMOWHHMPOBAHUM IEKTHHOB SOJOYHOTO W LUTPYCOBOTO CO CBEKJIOBUYHBIM, UTO
OOBSICHSCTCS BIMSHUEM CBEKJIIOBHUYHOTO MEKTHHA Ha CBOMCTBAa KOMOWHHMPYEMBIX C HUM BeIlecTB. SIOJIOYHBIH MEKTHH HE MOBBIIAET
AQHTHOKCHAAHTHYIO aKTUBHOCTH IIPH KOMOHHALIUY C IIUTPYCOBBIM IIEKTUHOM, 32 CUET CBOCH XMMHIECKOH M (DH3HOIOTUIECKOH (HOPMBI.
Jloka3aHa CIIOCOOHOCTH TEKTHHOB IPOSBIATh AHTHOKCHAAHTHYIO AKTUBHOCTh B 3aBHCHMOCTH OT KOMOMHHPOBAaHHS IEKTHHOB.
YcTaHOBIEHO, YTO HaWOOJBIICH aHTHOKCHAAHTHON aKTHBHOCTBHIO 00JagaeT BOAHBIA pacTBOP CBEKJIOBHYHOTO MeKTHHA. [Ipudem,
MPOUCXOAUT YBEIHYCHHE AHTHOKCHAAHTHOW aKTHBHOCTH IPM KOMOWHHMPOBAHHM IIEKTHHOB SI0JOYHOTO M IUTPYCOBOTO
CO CBEKJIOBUYHBIM, UTO OOBACHAETCS IPEUMYIIECTBEHHBIM BIUSHAEM CBEKIIOBHYHOTO MEKTHHA HA 3TOT ITOKA3aTEeb.
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Abstract. At the present stage, the tasks of state policy is to preserve the functions of life support for the stable development of society,
improving the health of the population, ensuring environmental safety of the country. Antioxidant activity is manifested in the ability
of substances to delay the radical oxidation of organic and high-molecular compounds, and thereby reduce the yield of alcohols,
hydroperoxides, fatty acids, aldehydes and ketones. Pectin substances are contained in all plants and some algae and are able to exhibit
antioxidant activity. The article presents the study of antioxidant activity of pectin-containing solutions. To determine the antioxidant
activity, aqueous solutions of pectin substances of Apple, citrus, beet pectin, their combinations with a concentration of 1% were
prepared. According to the obtained data, the value of antioxidants for aqueous solutions of pectin substances and their combinations
was calculated. According to the diagram of antioxidant activity of aqueous solutions of pectin substances and their combinations. An
increase in antioxidant activity in the combination of Apple and citrus pectins with beet, which is explained by the influence of beet
pectin on the properties of substances combined with it. Apple pectin does not increase antioxidant activity in combination with citrus
pectin, due to its chemical and physiological form. The ability of pectins to show antioxidant activity depending on the combination
of pectins is proved. It was found that the most antioxidant activity has an aqueous solution of beet pectin. Moreover, there is an
increase in antioxidant activity when combining Apple and citrus pectins with beet, which is explained by the predominant effect of
beet pectin on this indicator.
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BBeaenne

OpHoil M3 BaKHEHUIIMX 3a1ad HPOU3BOJI-
CTBEHHOH nporpammsl PD sBisieTcst poct npous-
BOJICTBA MUIIIEBBIX MPOAYKTOB BEICOKOTO Ka4eCTBa
1 ux accoptumMenTa. HeoOxommo BHEAPSITH Iporpec-
CUBHBIC TEXHOJIOTMM KCITOJIb30BAHUS CEIbCKOXO03SM-
CTBEHHOTO CBIPbsl, BTOPUYHBIX CHIPHEBBIX PECYPCOB.
[Ipow3BOACTBO W WCIIOIB30BAaHUE TIEKTHUHOBBIX
BEIIIECTB OTPAXKAET TOCTABIICHHYIO 3aady.

Jlnst muTHpOBaHUS

ITeKTHHOBBIE BEIIECTBA COAEPMKATCS BO BCEX
PacTEHHSIX M HEKOTOPBHIX BOJOPOCISX. B mpombiii-
JIEHHOCTH Yallle BCEro BCTPEYAIOTCSl IEKTHHBI,
HOJ'Iy‘-IeHHI)Ie n3 $I6J]O‘IHLIX BBDKHMOK, HI/ITPYCOBBIX
TUTOZIOB, CBEKJIOBHYHOTO XOMa, KOP3MHOK ITOJCOI-
HEYHHKA, Ha mepepaboTKe KOTOPhIX OCHOBaHA
mIeBas HpOMI)IHIJ'IeHHOCTI). HOqueHI/Ie U UCIIOJIb-
30BAHUC IICKTHMHOBBIX BCIICCTB H3 paCTI/ITeHI)HBIX
OTXOJIOB OCHOBHOTO TPOU3BOJICTBA  SIBIISICTCS
0€30TX0IHOHN TEXHOIOTHEH.
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OcHOBHOI1 331auel roCyJapCTBEHHON MOJIH-
THKH SBJISETCS cCOXpaHeHue QpyHKImA xu3Heobec-
MEYEeHHs ISl CTAOMIIBHOTO Pa3BUTHS OOIIECTBa,
YIyYIICHUS. 3J0POBbS HACEICHUS, O0CCIICUCHUSI
JKOJIOTHYECKOW OE301IaCHOCTH CTPaHbI.

AHTHOKCHIAHTHAsI aKTHBHOCTh MPOSIBIISICTCS
B CITIOCOOHOCTH BEIIECTB 3a/ICPKUBATh TECUCHUE
PaJMKAILHOTO OKUCJICHUS! OPTaHUYEeCKUX M BBICO-
KOMOJIIEKYJIIPHBIX COSTMHEHNH, U TEM CaMbIM CHU-
XKaTh BBIXO[ [3, 6, 7] MPOIYKTOB 3TOTO OKUCIICHMSL:
CITUPTOB, THUIIPOIICPEKUCEH, HKUPHBIX KUCIIOT, ATbJIc-
TWAOB, KETOHOB. AHTHOKCHIAHT COEIUHSIETCS
CO CBOOOZIHBIM PAIMKAIOM W CTABUT 3aCIIOH Pa3py-
LIUTENBHOMY JCHCTBUIO TUIITHETO nekTpoHa [4,10].

JlokazaHo u4TO, BO BpeMs OKCHIAHTHOTO
cTpecca TPOUCXOAWUT W3MEHEHHE KJIIETOYHBIX
CTPYKTYp B opranmsme uenoBeka [8, 9]. Iloctym-
JICHUEC AHTHOKCHUIAHTOB C MPOJYKTAMHU MHTaHUS,
JIEKapCTBaMH aHTHOKCUIAHTHOTO JEWUCTBUS, OMO-
JIOTUYECKH aKTUBHBIMU JOOABKaMU MOXKET CBECTH
K MUHUMYMY OKCHUIATHBHBINA CTPECC U 3HAYUTEIIHLHO
CHU3WTH CTEIeHb €ro TMpPOSBICHUS B OPTaHU3ME,
KOTOpBIE TIPOHCXOJISIT B PE3YIIbTaTe OTPHUIIATENIHHOTO
NeHCTBHS CBOOOIHBIX PaIUuKaioB [2].

HccnenoBanus MOATBEPXkKAAIOT, YTO AHTH-
OKCHJIaHTBI TIOMOTAIOT YCKOPUTH BBI3ZOPOBICHHE,
YMEHBIIAIOT YPOBEHb MOBPEIKIACHUS KIETOK U
TKaHEH, MPEeAOTBPAIIAlOT OKUCIUTEIBHBIE peak-
MU, AHTHOKCUIAHTHI A3PHEKTUBHO MTPOTUBOCTOST
MHQEKIUAM, CepICYHOCOCYIUCTBIM 3a00JICBAaHHSIM,
pPAAY PAKOBBIX OIYXOJCH U MHOTUM JPYTHUM
00J1e3HsIM. AHTHOKCHJIAHTHI HE TOJBKO YBEINYH-
BalOT TMPOJOJDKUTENBHOCTh JKU3HW 4YeJIOBEKa,
HO ¥ TOBBIIIAIOT €€ Ka4eCTBO.

BogHble pacTBOpPHI NEKTHHOBBIX BEIIECTB
TPaBSHUCTBIX PACTEHUI OO0NAMAIOT BBIPAXKEHHON
AHTHOKCHJIAHTHOM aKTHBHOCTBIO, KOTOpAsi 3aBUCHT
OT COJICP)KAaHUSI B HUX COCIUMHEHHUM (HEHOJILHOM
npuponsl [4, 5.

UccnenmoBana aHTHOKCUAAHTHAS  aKTHB-
HOCTh BOJHBIX pAacTBOPOB CBEKJIIOBUYHOTO MU
sI0JI0YHOTO TEKTHUHA, BBISABJICHO, YTO AHTHOKCHU-
JAaHTHas aKTUBHOCTH B BOJHOW CpeJlle BBIIIE
Y BBICOKOOYHIIICHHOI'O CBEKJIOBUYHOI'O IEKTHHA,
4yeM y sioaouHoro [3].

[IpoBeneH cpaBHHUTEIBHBIN aHAIH3 AHTHOK-
CUIaHTHOW aKTUBHOCTH SOJOYHOTO W BUHOTPAJ-
HOTO IMEKTHHA, BBISBJICHO, YTO aHTHOKCHIAHTHAS
aKTHBHOCTD S0JIOYHOTO MEKTHHA Ooiblie [4], yeM
y BuHOrpagnoro Ha 10% [2].

B cBsi3u ¢ 3THM MpeaCTaBisIeT HHTEPEC UC-
CJIeIOBAaHHE AHTHOKCUIAHTHBIX CBOWCTB Pa3HbBIX
MEKTUHOBBIX  BEIIECTB M MX  KOMOWHAIUi
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IIE OOOCHOBAHUS HCIOJB30BAHUS TEKTHHOBBIX
BEIIECTB B pa3pabOTKe IUICHOYHBIX CTPYKTYP
HapOIHO-XO03HCTBEHHOT'O Ha3HAYCHUS.
[lexTHHOBBIE BEIIECTBA IIUPOKO PACIIPOCTpa-
HeHBI B ipupoae. OHM BCTPEUArOTCs B IUIOAAX, CO-
KaX, KOPHSIX, CTeOIIX OOJBITUHCTBA pacTeHUH [ 1].
CtpoeHue MOJEKYNl TEKTUHOB, MOIYYCHHBIX W3
Pa3HBIX PACTUTENIBHBIX MCTOYHHKOB, UMEET CBOU
OTITUYHTENbHBIE TPU3HAKU, XapaKTEPH3YIOITHECs
BEJIMUYMHOW MOJEKYJSIPHOH MAacChl, CTEIECHbIO
3Tepu(UKALNN, HATHINEM alleTUINPOBAHHBIX TH/I-
POKCHIIGHBIX TPyMH W T. A. OTINYHAA B XUMITYECKHX
1 (PU3UIECKUX CBOMCTBAX MIEKTUHOB, BBIICICHHBIX
13 Pa3HBIX UCTOYHUKOB CBIPhs, OyIyT OTpaxarbCs
Ha MPOSBISIEMON IMU aHTHOKCHIAHTHON aKTUBHOCTH.
ean padoThl — aHAMH3 aHTHOKCHIAHTHON
AKTHUBHOCTH BOJHBIX paCTBOpOB IICKTUHOB H UX
KoMOuHanui. [1py aHanu3e UCIONb30BAIU TIEKTH-
HOCOZEpKAIIUil pacTBOpP W3 Pa3HBIX 00pa3IoB
TIEKTHUHA IS OTIPe/IeNIeHIs] HAWTydIIIero oopasia.

MarepuaJibl M METOABI

Jns ompeneneHuss aHTHOKCHJIAHTHOM ak-
TUBHOCTH TOTOBWJIM BOJHBIE PAaCTBOPHI MEKTHHO-
BbIe BemiecTB: siomouHoro (), murpycosoro (L),
ceexiioBryHoro (C), nx komounanmii (S1L1, SIC, LIC)
¢ KoHUeHTpauuei 1%.

Pe3yabTathl n 00cy:x1eHue

[To momyueHHbIM ganHbIM (Tabnuua 1) pac-
CUMTAEeM BEJIMUMHY COAEPKAHMS aHTUOKCHUAAHTOB
U BOOHBIX PAacTBOPOB IIEKTHHOBBIX BEIECTB
1 X KOMOMHAITWIA:

CATp@isnounsiny = 1266,5360-0,0013 — 0,1484 = 1,4980,
CATppycossiny = 1050,4159-0,0013 — 0,1484 = 1,2171,

CATP(esexronmamiy = 1775,0968-0,0013 — 0,1484 =
2,1592,

CArp(ﬂﬁnov-mLIﬁ + LUTPYCOBBIH) — 1006,8572 . 0,00 13-
0,1484 = 1,1605,

CArp(x(inqublﬁ + CBEKJIOBHUHBIH) — 1454,74 14- 0,00 13 -
0,1484 =1,7427,

CArp(unprcoamﬁ + CBEKJIOBMUHBIH) — 1427,7045 : 0,00 1 3 —
0,1484 = 1,7076.

[TosTy4eHHbIE BEMYMHBI COAEPKAHMS AHTH-
OKCHJIAHTOB B MT/cM>:

CA s6m0umminy = 1,4980-10 = 14,98,
C A urpyeomiy = 1,2171-1 = 1,22,
CAescnommamiiy = 2,1592-10 = 21,59,
C A s6noummiii + wnrpycossity = 1,1605-2 = 2,32,
C Ao + cnexommamsaiy = 1,7427-10 = 17,42,
CA (unrpycossiii + caexnosmanmii) = 1,7076°10 = 17,08.
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Tabnuma 1.
P C3YyJIbTAThI IMOJTYUYCHHBIX TaHHBIX
Table 1.
Results of the data obtained
HaumenoBanue obpasia Pa3basnenue [Tnomane Bpems Cpennsis mionaap
BOJTHOTO PacTBOpa aHAITM3UpyeMoro oopasia, N | mHKoB, S, HA.C. | aHalu3a, t, C. MHUKOB, S, HA.C.
Name of aqueous Dilution of the analyzed Area peak, Time analysis, | Average area peak, S,
solution sample sample, N S, HA.C. t, C. HA.C.
1313,14969 18,20768
P o —— 1269,89734 47,79516
Apple pectin 10 1248,58729 75,46230 1266,5360
1261,10048 102,56046
1239,94522 134,35277
1025,33366 23,32859
TTrpycoBbiii meKTiH 1080,79913 73,47084
Citrus pectin 1 1048,54384 123,25747 1050,4159
1045,65007 176,10242
1051,75298 235,27738
1842,68490 116,21622
CROKIIOBHIHb [IeKTHE 1801,90596 150,92461
Beetroot pectin 10 1764,18528 185,98862 1775,0968
1730,04006 217,21195
1736,66782 253,76956
1004,43089 208,39260
KomMOuHarms s6109H0r0 1 1011,83652 287,48222
LUTPYCOBOIO NEKTHHA 2 1020,88434 352,91607 1006,8572
Combination apple and citrus pectin 999,75864 428,59175
997,37579 516,35846
KomMOuHarms s6109H0r0 1 1473,76670 67,06970
CBEKJIOBUYHOI'O IICKTHHA 1413,09716 107,89474
Combination apple and beetroot 10 1412,79829 147,36842 1454,7414
pectin 1539,62791 186,27312
1434,41673 229,08962
KomOuHaims uurpycoBoro 1459,39451 99,00427
1 CBCICIOBITTHOTO MEKTHHA 10 }iﬁg’géﬁgi 38%252 1427,7045
Combination pc;g;ls and beetroot 142601848 204.90754
1392,65128 237,83784

[lo maHHBIM TaOMUIIEI 2 CTPOUM IHUATPAMMY
AHTUOKCUJAHTHOW aKTUBHOCTH BOJIHBIX PACTBOPOB
NIEKTUHOBBIX BEIIECTB U UX KOMOMHAIWA.

I[I/Ial"paMMa aHTHOKCHZ{aHTHOfI AKTUBHOCTH

MEKTUHOBBIX BEIIECTB M UX KOMOWHAIMI Tpen-
CTaBJIeHAa Ha pUCyHKe 1.

Tabnuna 2.
ConepmaHHe AHTHOKCHUAAHTOB UCCJICAYCMbIX IICKTUHOBBIX BCHICCTB U UX KOM6I/IH3.LII/Iﬁ
Table 2.
Antioxidant content of the studied pectin substances and their combinations
ConepxaHusi aHTHOKCHIAHTOB, | CpeqHss Iiomais AHTHOKCHIAHTHAS
HaunmenoBanue BogHOTO pactBopa CArp, mr/mm? MMKOB, S, HA.C. aKkTUBHOCTB, CA, Mr/cm?
Name of aqueous solution sample Antioxidant content, Average area peak, | Antioxidant activity,
Sagr, mg/dm’ S,HA.C. SA, mg/sm’
SI6mounbIil ekTrd | Apple pectin 1,4980 1266,5360 14,98
Iurpycosslii mektuH | Citrus pectin 1,2171 1050,4159 1,22
CreIoBIYHBIN ekTHH | Beetroot pectin 2,1592 1775,0968 21,59
KOM6I/IHaHI/I$I. 5[6J'.10‘IH01“0 1 LIATPYCOBOTO. 11605 10068572 232
nektuHa Combination apple and citrus pectin
KOM6I/IHaHI/I$[. 5{6J.10qur0 1 CBEKJIOBHYHOTO. 17427 1454.7414 17.43
nektrHa Combination apple and beetroot pectin
Komb6uHaims nurpycoBoro
Y CBEKJIOBUYHOTO MEKTHHA | 1,7076 1427,7045 17,08
Combination citrus and beetroot pectin
Jlnst cBsi3u ¢ penakuueit: post@vestnik-vsuet.ru 201
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Lutpycossrii+Cpekin
nunkblii, Citrus+Beet
S16mounsbIi+CBeKIoBH
4HbIH, Apple+Beet
S6nounsii-+Lurpycos
biit, Apple+Citrus

CaexsioBHYHBIN, Beet

Hurpycossrii, Citrus

Slonounsii, Apple

0 5 10 15 20 25

PI/ICYHOK 1. L[I/[arpaMMa AHTUOKCUIAHTHOM aKTHUBHOCTH
NEKTUHOBBIX BEIICCTB U NX KOM6I/IHaL[I/H71

Figure 1. Diagram of antioxidant activity of pectin
substances and their combinations
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W3 pucynka | BUAHO, YTO HAWOOJIBIICH
AHTHOKCHJIAHTHOM aKTHMBHOCTBIO 00JIaJaeT BOIHBIN
PacTBOpP CBEKJIOBHUYHOI'O MEKTHHA.

3akiaouenue

1. YcTaHOBIEHO yBENMYEHHE AHTHOKCUIAHT-
HOW aKTUBHOCTU TPU KOMOWHHPOBAHWH IICKTHHOB
SIOJIOYHOTO M IIUTPYCOBOTO CO CBEKJIOBUYHBIM, UTO
OOBSCHSCTCS BIUSHHUEM CBEKIOBHUHOIO IICKTHHA
Ha CBOWCTBAa KOMOWHUPYEMBIX C HUM BEILIECTB.

2. SI60OYHBIA MEKTUH HE IMOBHIIAECT AHTH-
OKCUJAHTHYI) aKTUBHOCTh TP KOMOWHAIUH
C LUTPYCOBbIM TIEKTUHOM H3-3a CBOCH XUMHYECKOH
1 (U3HNOIOTUIECKON (hOPMBI.

3. YcTaHOBIEHO, YTO HAaHOOJIbIIEH aHTHOKCH-
JTAHTHOM aKTHBHOCTBIO OOJIQIaCT BOAHBIA PacTBOP
CBEKIIOBHYHOT'O ITIEKTHHA.
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