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Pesiome

BBepeHue. ApoHunsa MuuypwuHa (Aronia x mitschurinii A.K. Skvortsov & Maitul) — Bug, nonyyeHHbIn NyTem CKpeLwmBaHUA apoOHN YEPHOMIOLHOW
(Aronia melanocarpa (Michx.) Elliott) n pabuHbl 06bIKHOBeHHOW (Sorbus aucuparia L.). laHHOe pacTeHue 6onee WNPOKO U3BECTHO B NUTepaType
KaK pAbuHa yepHonnogHaa. ApoHua MuuypriHa aKTUBHO KynbTUBMpPYeTCA Ha TeppuTtopumn Poccuiickon Qepepaumm (PO) n ctpaH 6nnxHero
3apybexbsA AA NonyyYeHWs OCHOBHOTO Cbipbs — MNOAOB. He cnepyeT nyTaTh pAGVHY YEPHOMIOAHYIO C apOHWel YepHOMIOLHONW, KoTopas
He npou3pacTaeT B ANKOM BUAE U NPAKTUYECKN He KynbTuBmpyeTcsi B PO BBMAY HeCbeAo6HOCTY NNOLOB 1 Manoro AeKOpaTyBHOIO 3HaYeHus
pacteHus. JIncTba, B 0TAMYME OT NMIOAOB, PAGMHBI YePHOMIOAHONM MOKa He UCMOJNb3YIOTCA B KayecTBe NEKapCTBEHHOTO PacTUTENIbHOTO CbipbA
(JTIPC). OpHako, No nNpeaBapuUTeNbHbIM MCCNIELOBAHUAM, ABAAIOTCA NEPCNEKTUBHBIM UCTOYHUKOM BAB (pybunbHble BelwecTBa, ¢prnaBoHOUAbI,
NenKoaHTOLUMaHbl, BATAMUHbI, KOMMIEKC MUKPO3IEMEHTOB U fpP.), MPOABNAIOWMX BAXKYLLYIO, aHTVUOKNCINTENbHYIO U MPOTUBOBOCNANUTENbHYIO
AaKTUBHOCTb. [103TOMy aKTyasibHOW 3aflauel fABnseTcA pa3paboTka NokasaTtenieil MOANTMHHOCTM Cbipbs MO MNPUCYTCTBMIO OCHOBHbIX rpynn BAB, a
TaKXXe MeToAUK 1 HOPMATMBOB UX KONIMYECTBEHHOIO coflepKaHus Ana GopmMmnpoBaHMA NPOeKTa HOPMATNBHON JOKYMEHTALUMMN Ha IMCTbA apOHN
MwnuypuHa.

Liennb. Llenbto nccnepgoBaHna ABAANOCh U3yyeHne npoduns 6MONorMyeckn akTUBHbIX BELECTB NCTbEB apoHM MuuypuHa, npomspacratoLliei
Ha Tepputopuun LleHTpanbHoro YepHosemba PO, gna onpefeneHna Lenesbix rpynn, onpeaensaowmx Gapmakonornyeckyto akTMBHOCTb AaHHOMO
CbIpbA.

Matepuanbl n metoAbl. JINCTbA apoHUM MuuypriHa fna nccnefoBaHNA 3aroTaBnvBanyl B Nepuog TeXHUYECKOoW 3penocTy NNoAoB (aBrycT — CeHTAOPb
2023 r.) OT pacTeHus, KyNbTMBUPYEMOrO Ha Tepputopun r. MuuypurHcka (Tamb6oBcKol 06nacTu), u BbicylumBanu. MpoBoannv NepBUYHbIA CKPUHWHE
Ha npucyTcTBMe oThenbHbiX rpynn BAB B nuctbax apoHun MuuypriHa, NpUMeHAA U3BeCTHble KayecTBeHHble peakuumn. CoctaB ¢pnaBoHOMAOB
onpegenany MeToOM TOHKOC/IONHOW xpomaTorpadun. KonmuectseHHoe onpefeneHne 0CHOBHbIX rpynn BAB nposoannm no n3sectHbIM MeToANKamM
C NPVYIMEHeHMEM COBPEMEHHbIX GU3NKO-XMMUYECKNX METOAOB CNEKTPOdOTOMETPUM 1 KanuiiasapHOro snekTpodopesa.

PesynbTraTbl 1 o6cyxpaeHmne. B nuctbax apoHnn MuuyprHa o6Hapy»eHbl Ay6unbHble BellecTsa, GnaBoHOWAbI, CNMPTOPACTBOPUMbIE CaNOHUHbI,
NenKoaHToLMaHbl, aMMHOKMCIOTbI, aCKOPOUHOBAs KNCOTa U Nonrcaxapuabl B popme cnuzein. Ankanonabl 06Hapy»keHbl He 6binn. Mpu TCX-aHann3e
¢dnaBoHoMAOB 06HapPYXKMBanocb He MeHee 4 30H aacopbuum C pnyopecLeHUmeNn XenTo-3efeHoro LBeTa, OfHa U3 KOTOpPbIX UAEeHTUGMLMPOBaHa
Kak pyTuH. CopepKaHune TMaMnHa B NUCTbsAX cocTaBuno 0,99 + 0,084 mr/kr; pubodnaBnHa — 0,43 + 0,025 mr/kr; xonuHa - 44,4 +3,9 mr/kr;
3KCTPAKTUBHbBIX BewwecTB — 31,52 + 0,22 %; cymmbl GfiaBOHOMAOB B nepecyeTe Ha pyTuH — 3,48 + 0,21 %; cymMbl AyOUNbHBIX BELECTB B nepecyeTe
Ha KaTexuH — 8,63 + 0,32 %; cymMbl aHTOLMaHOB B nepecyeTe Ha UWaHWAWH-3-O-rnioko3mpg - 11,62 + 0,69 %. B nuctbAx apoHun MudypuHa
BbIfIBIEHO 17 aMVMHOKMCIIOT (CyMMapHoe copepaHue 5,88 %), 7 U3 HUX ABNAIOTCA He3aMeHUMbIMU (2,71 %). Npeobnagaowymy aMMHOKUCIOTaMu
ABNAIOTCA NENUUH 1 rnyTaMuHoBas Kucnota — 18,37 n 10,88 % OT CymMMapHOro copepkaHuAa aMmMHOKNCIOT COOTBETCTBEHHO. OnpefeneHo Takxe
KOJIMYECTBEHHOE COfEepPXXaHMe BOCbMW CBOOOAHbIX OPraHMYecKkMx KUCNoT (cymmapHoe copepkaHue 0,49 %). Mpeobnapaowmmy Kucnotamu
ABNAOTCA NMMOHHanA, AGNOYHasA 1 copbrHoBasn.

3aknioueHue. B kauectBe ueneBbix rpynn BAB, oTBeuamowuyx 3a PpapmMakoNnorMyeckylo akTMBHOCTb apoHUM MuuypurHa NnvcTbeB, Haubonee
paLMoHanbHO paccmaTpuBaTb KOMMieKC nonvdeHonos ($naBoHoMAbl, aHTOLMAHOBble COeAVHEHUA U JyOunbHble BellecTBa), COAep)KaHune
KOTOPbIX [OCTaTOYHO BbICOKO. COrnacHoO CrekTpasbHbIM XapakTepucTukam AoMuHupylowmymn BAB B cymme ¢naBoHOMAOB, AyOWMbHbBIX
BelecTB U aHTOLMAHOB ABMAIOTCA PYTUH, KaTexvH W umaHnpgnH-3-O-rnioko3una CoOTBeTCTBEHHO. [laHHbIN BN CbipbA MOXET paccmaTpuBaeTca
KaK MepcnekTUBHbIA UCTOYHMK BAB C uenbio fanbHenwero nonyyeHUAs neKapCTBEHHbIX PAaCTUTENIbHbIX MPenapaToB C aHTUOKCUMAAHTHBIM,
KanuanaponpoTeKTOPHbIM, BAXKYLLMM 1 MPOTMBOBOCMNANUTENbHbBIM AeACTBUEM.

KnioueBble cnoBa: nicTbs, apoHnsa MuuypuHa, Aronia x mitschurinii A.K. Skvortsov & Maitul, pabuHa yepHonnogHas, 6uoNOrMYeckn akTBHbIE
BeljecTsa

KoH$pnuKT nHTepecoB. ABTOpbI AeKNaprpyoT OTCYTCTBME ABHBIX U NOTEHLMANbHBIX KOHIMKTOB MHTEPECOB, CBA3aHHbIX C Mybnukaumeil HacToALleln
cTatbu.

Bknap aBTopoB. O.B. [yraueBa ocyllecTsiAna 3aroToBKy 1 CyliKy 0o6pa3LioB Cbipba, MPOBOAMIA NPO6ONOAroTOBKY K NPOBeAeHNI0 aHann3a
U nccnefoBaHre XumMmyeckoro coctasa nuctobes. O. B. TpyHeeBa KOHCYNbTUPOBana no noslyYeHHbIM pesynbTaTaM, OCyLeCcTBAANa HanucaHne
TeKcTa cTaTby, pasfenos «3aknoueHre» n «O6cyKaeHne pe3ynbTaTosy.
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Abstract

Introduction. Aronia Mitschurinii (Aronia x mitschurinii A.K. Skvortsov & Maitul) is a species obtained by crossing chokeberry (Aronia
melanocarpa (Michx.) Elliott) and mountain ash (Sorbus aucuparia L.). This plant is more widely known in the literature as chokeberry. Mitschurin
chokeberry is actively cultivated in the Russian Federation (RF) and neighboring countries to obtain the main raw material - fruits. Aronia should
not be confused with chokeberry, which does not grow wild and is practically not cultivated in the Russian Federation due to the inedibility of
the fruit and the low decorative value of the plant. The leaves, unlike the fruits, of Mitschurin chokeberry are not yet used as medicinal plant
raw materials (MPR). However, according to preliminary studies, they are a promising source of biologically active substances (tannins,
flavonoids, leukoanthocyanins, vitamins, a complex of microelements, etc.), exhibiting astringent, antioxidant and anti-inflammatory activities.
Therefore, an urgent task is to develop indicators of the authenticity of raw materials based on the presence of the main groups of biologically
active substances, as well as methods and standards for their quantitative content for the formation of draft regulatory documentation for Michurin
chokeberry leaves.

Aim. The purpose of the study was to study the profile of biologically active substances of Michurin chokeberry leaves, growing in the territory
of the Central Black Earth Region of the Russian Federation, to determine the target groups that determine the pharmacological activity of this
raw material.

Materials and methods. Leaves of Michurin chokeberry for research were harvested during the period of technical maturity of the fruit (August —
September 2023) from a plant cultivated in the city of Michurinsk (Tambov region) and dried. Primary screening was carried out for the presence
of individual groups of biologically active substances in the leaves of Michurin chokeberry, using known qualitative reactions. The composition
of flavonoids was determined by thin layer chromatography. Quantitative determination of the main groups of biologically active substances
was carried out according to known methods using modern physicochemical methods of spectrophotometry and capillary electrophoresis.

Results and discussion. Tannins, flavonoids, alcohol-soluble saponins, leukoanthocyanins, amino acids, ascorbic acid and polysaccharides in the
form of mucilage were found in the leaves of Aronia mitschurinii. No alkaloids were found. TLC analysis of flavonoids revealed at least 4 adsorption
zones with yellow-green fluorescence, one of which was identified as rutin. The thiamine content in the leaves was 0.99 + 0.084 mg/kg;
riboflavin - 0.43 + 0.025 mg/kg; choline - 44.4 + 3.9 mg/kg; extractives — 31.52 + 0.22 %; the amount of flavonoids in terms of rutin — 3.48 £ 0.21 %;
the amount of tannins in terms of catechin - 8.63 + 0.32 %; the amount of anthocyanins in terms of cyanidin-3-O-glucoside - 11.62 + 0.69 %.
In the leaves of Aronia mitschurinii, 17 amino acids were identified (total content 5.88 %), 7 of them are essential (2.71 %). The predominant
amino acids are leucine and glutamic acid - 18.37 and 10.88 % of the total amino acid content, respectively. The quantitative content of eight
free organic acids was also determined (total content 0.49 %). The predominant acids are citric, malic and sorbic.

Conclusion. As the target groups of biologically active substances responsible for the pharmacological activity of Aronia mitschurinii leaves, it is
most rational to consider a complex of polyphenols (flavonoids, anthocyanin compounds and tannins), the content of which is quite high.
According to the spectral characteristics, the dominant biologically active substances in the sum of flavonoids, tannins and anthocyanins are
rutin, catechin and cyanidin-3-O-glucoside, respectively. This type of raw material can be considered as a promising source of biologically active
substances for the purpose of further obtaining herbal plants preparations with antioxidant, capillary-protective, astringent and anti-inflammatory
effects.
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BBEAEHUE

ApoHus MuuypuHa (Aronia x mitschurinii A.K. Skvort-
sov & Maitul), 6onee wunpoko M3BecTHaa Kak pAbGuHa
yepHoMNogHas, NpeacTaBiAeT cobo MHOrONeTHNI Kyc-
TapHUK CeMeNCTBA Po30LBeTHble (Rosdcede), pocTaTou-

BUZ, MOMYYEHHbI NYTEM CKPELMBaHNA apOHNM YepHO-
nnogHon (Aronia melanocarpa (Michx.) Elliott) n pabuHbi
0b6bIkHOBEHHOW (Sorbus aucuparia L.). laHHOe pacTeHue
6onee M3BECTHO B NMTepaType Kak psAbUHa yepHOnIoa-
HaA. He cnepyeT nyTatb pAGUHY YepHOMIOAHYO C apo-

HO PaCMpPOCTPAHEHHbIN U aKTUBHO KyNbTVBUPYEMbIN Ha
TeppuTopun Poccum u ctpaH 6nmxHero 3apybexba ans
nosly4yeHMA OCHOBHOMO CbipbA — nnogoB. ApoHua Mu-
yypuHa (Aronia x mitschurinii A.K. Skvortsov & Maitul) -

HUEeN YepHOMSIO[HOW, KOTOopasa He npou3pactaeT B Au-
KOM BUAE N NPaKTUYeCKn He KynbTueupyetca B PO BBu-
Ly HecbefOOGHOCTM MMIOAOB M Manoro AekopaTvBHOro
3HayveHuA pacteHus [1, 2].
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Mnopbl JaHHOrO pacTeHuA JAaBHO MCMOAb3YTCA B
HapOAHOM W TPagMUMOHHON MeguLMHe, B CBA3N C YeM
aKTUBHO U3yYanncb Ha npeameT XMMWYECKOro cocTa-
Ba [3-13]. JIucTbA e pAbUHbI YePHOMNOAHOW, NoKa He
ncnonb3yemble B KayecCTBe JIeKapCTBEHHOro pacTuTesib-
Horo cbipba (JIPC), AsnAoWwmMecs NOOOYHBIM MPOAYKTOM
npu 3aroToBKe MIOAOB, TaKXe C/y»aT YHUKaNnbHbIM, NO
npegBapuTenbHbiIM MUccinegoBaHnam [14-19], nepcnek-
TMBHbIM UCTOYHUKOM BAB. HopmaTnBHaa gokymeHTauus
Ha NUCTbA apoHUM MuuypuHa B HacTosLllee BpemMsa OT-
cyTcTByeT. B nutepatype vMmeeTcA pa3po3HEHHasA WH-
dopmauma o Tom, UTO NUCTbA cofepkaT AybunbHble Be-
wectea, ¢naBoHouAbl, JieKOaHTOLUMaHbl, BUTaMMHbI,
KOMMJIEKC MUKPO3/IEMEHTOB U Ap., YTO NOATBEpP)KAaeT
NepcnekTUBHOCTb AanbHeENLWero u3syyeHua [aHHOIo
CbipbA ANA MOJIYyYEHUA JIeKAapPCTBEHHbIX PacTUTENbHbIX
npenapatoB (JIPM), cnekTp pencTBuA KoTopbix Oygpet
OCHOBbIBATbCA HA BAXKYLUEN, aHTUOKUCIUTENIbHOW U1 NpPOo-
TMBOBOCMANUTENbHON aKTMBHOCTM. OCHOBHaa Macca
nccnegoBaHuin papMakonormMyecknx CBONCTB IKCTPaK-
TOB MJIOAOB 1 NINCTbEB [AHHOIO pacTeHuA B HacTosLllee
Bpema ocylecTBnseTca 3a pybexom [20-43]. YacTo B
ony6/IKOBaHHbIX UCCNE[OBAHUAX PsibUHa yepHoMIoa-
HaA OWWOOYHO Ha3blBaeTCA aBTOPAMU apOHMEN 4vep-
HonnogHow (Aronia melanocarpa (Michx.) Elliott). Mo-
3TOMYy aKTyaNlbHOW 3ajavelt fABnseTca pa3paboTka
nokasartenen NoANMHHOCTM CbipbA NO NPUCYTCTBUIO OC-
HOBHbIX rpynn BAB, a TakXe mMeTOAMK onpegeneHns u
HOPMaTUBOB WX KONMYECTBEHHOrO cofeprkaHuA ana
dbopmMupoBaHMA NpoeKTa HOPMATUBHOWM [OKYMeHTaLun
Ha NMCTbA apoHUM MrnuypuHa.

Lienblo mnccnepoBaHuA ABNANOCL M3YyYeHMe Mpo-
duns 6MoNOrMYecky akTUBHBIX BELLECTB JINCTbEB apo-
HUM MuuypurHa, npouspacTaiolen Ha TeppuTtopun LieHT-
panbHoro YepHosemba PO, ana onpepeneHnsa Lenesbix
rpynn, onpegensowmx bapmakonormyeckyro akTMBHOCTb
JaHHOrO CbIpbA.

MATEPUAJIbl U METOADI

JInctba apoHun MwuuypuHa ana mcciefoBaHUA 3a-
rotaBnMBann B Cyxylo MOrogy B nepuop TeXHUYeCcKomn
3penoct nnofoB (aBryct — ceHTsoOpb 2023 r.) oT pac-
TEHUN, KynbTUBMpPYeMbIx Ha Tepputopun OIBHY «OHL|
uMm. W.B. MuuypuHa» (r. MuuypuHck, TamboBckasa 06-
nacTb), U BbICYLUIMBANM Ha OTKPbITOM BO3Ayxe B TE€HW A0
OCTaTOYHOW BRaHocTn He 6onee 10 %. MNepurop cbopa
CblpbA 00YCNOBJIEH, MO NPeABapPUTENbHbIM, paHee Mony-
YEeHHbIM Hamu AaHHbIM [14-19], MakCcMManbHbIM HaKonM-
neHnem BAB B nuctbax B BblOpaHHbI nepuog. Mpu-
HagnexHocTb obpasua K pogy Aronia, Bugy Aronia X
mitschurinii A.K. Skvortsov & Maitul noateepxgeHa
COTPYAHMKaMM Hay4yHoro ueHTpa nmexun W. B. Mnuypunra.

Ona onpepeneHnsa KauectBeHHOro cocrasa bAB ro-
TOBUNN BOAHblE N BOAHO-CMUPTOBbIE K3BJIeYEHUA U3
nccnegyemoro Cbipbs MO TUMY HAcTOA B COOTBETCTBUM
¢ O®C.1.4.1.0018.15 «Hacton u oTBapbl» ANA CbipbA,
copepxalyero aybunbHble Belectsa [44]. BogopacTBo-
pumble rpynnbl BAB (aMMHOKMCNOTBI, Monucaxapugbl,
BOAOPACTBOPMMbIE CAaNOHWUHBI, afnKanouabl, AyounbHble

BellecTBa M OpraHMyeckue KUCIOTbl) onpepenann B
BOAHbIX U3BNeyeHnax. CnmpTopacTBopuMble ($pnaBoHO-
nabl, aHTOLMaHbl U CNMPTOPACTBOPUMbIE CAaNOHMWHbI) —
B CMUPTOBbIX W3BEYEHMAX, MPUrOTOBMEHHbIX MNyTem
KcTpakumn 70%-m 3TaHonom. [poBoauan nepeBuYHbIN
CKPWHWHI Ha NpuUCYyTCTBME oTAeNbHbIX rpynn BAB B nu-
CTbAX apoHUM MuuyypuHa, NPUMEHAA W3BECTHble Ka-
YyeCcTBEHHble peakuum [45].

CoctaB ¢naBoHOMAOB oOnpefenAann MeToAOM TOH-
KOCNoMHOM Xxpomatorpadum B cucTeme pacTBopuTe-
nen «3TUnaueTaT:K1UCoTa MypaBbuHaA:Boga» (10:2:3)
Ha aHaNUTUYECKUX XpoMaTorpaduueckmx nnacTUHKax
Sorbfil MTCX-A®-A-Y® co cnoem cunukarensa c ¢nyo-
pecueHTHbIM NHANKATOPOM Ha aftoMUHMNEBOW MOANIOXK-
Ke pa3mepom 10X 15 cm (06bem npobbl CAMPTOBO-
ro m3ssneyeHma - 20 mkn (MLWU-10, Poccua), obbem
0,1%-ro CNMPTOBOro pacTBOpa CTaHAAPTHOro obpasua
(CO) pytnHa (AO «BEKTOH», Poccusa, cteneHb unctoThbl
He MeHee 99,5%) — 5 MKn). Bce peakTuBbl U pacTBo-
putenu, MCNosb3oBaHHble B paboTe, MapKM «X.4.» W
«y.g.a» (AO «<BEKTOH», Poccus).

KonuyectseHHOe onpegeneHne OCHOBHbIX Fpymnn
NpPOBOAUAN MO M3BECTHbIM MeToauKam (Tabnuua 1). On-
TMYECKYl0 MNOTHOCTb PAacTBOPOB M3MEPANM Ha CheKT-
podoTtomeTpe CP-2001 (OO0 «OKb CnekTtp», Poccus) B
Anana3oHe anuH BonH 180-600 HM B KioBeTe C TonWmn-
Hon cnoAa 10 MM OTHOCUTENbHO pacTBOpuUTENnen wnu
pacTBOpOB cpaBHeHuA. Pa3geneHve n onpepeneHue
BAB meTogom KanunnApHoOro snekTpodopesa MpPoBO-
annun Ha npubope mapku «KAMEJTb®-105» (TK «JTloM3aKcy,
Poccus).

PE3VJIbTATbI U UX OBCYXXAEHUE

Pe3ynbTaTbl KauecTBEHHOro onpefeneHna OCHOBHbIX
rpynn BAB B nuctbax apoHun MuuypuHa npepcraBsne-
Hbl B Tabnuue 2.

Takum 06pa3om, B NCTbAX apoHUn MunuypurHa ycra-
HOBNEHO npucyTcTBre GnaBoHOULOB, aMUHOKNCIIOT, Ay-
OGUNbHBIX BELEeCTB, MOJIMCAXapuaoB B Gopme Cm3eln,
NenKOaHTOLUMAHOB, CNNPTOPACTBOPUMbIX CANOHUHOB W
ackopbuHoBOW KmMcnoTbl. Ankanouibl OOHapyXeHbl He
6biK.

MNpn unccnepoBaHMM CreKTpasnbHbIX XapaKTepUCTUK
komnnekca BAB cbipba ycTaHOBNEHO, YTO CMEKTP Norio-
WeHWA BOAHOrO W3BJleYeHMA B AManasoHe AAUH BOJIH
250-350 HM MMmeeT MakcMMym norfnoweHnsa npu 278 £
2 HM (pucyHOK 1), UTO XapakTepHO AnA HekoTopbix BAB,
B TOM uncne 1 JybunbHbIX BelwecTs, npuyem npeobna-
JaloWyM KOMMOHEHTOM B UX CYMMe ABAAETCA KaTeXWH.
CnekTp nornoweHna CnUpPTOBOrO MOJKUCIEHHOIO W3-
BfeYeHnA B Awana3oHe AnuH BonH 500-600 HM xapak-
TepusyeTca Makcumymom npu 540+ 2 HM, 4TO CBUde-
TENbCTBYET O HaNIMUYMM aHTOLMAHOBbIX CoOeAHEeHN (pu-
CYHOK 2). A Bua auddepeHumanbHoro cnekrpa norno-
WeHnAa Komnnekca GnaBoHOUAOB NUCTbEB apoHun Mu-
YypuHa C anioMWHWA XJI0PUAOM C MaKCMMyMOM Npu
410+ 2 HM (pucyHOK 3) noaTBep»KAaeT NPUCYTCTBME CyM-
Mbl $pnaBoHOMA0B (PYTUH) B Cbipbe.
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Ta6nuua 1. Ucnonb3oBaHHble B paboTe meToAbl onpegeneHus BAB B nucTbax apoHun MuuypuHa

Table 1. Methods used in the work for determining biologically active substances in the leaves of Aronia mitschurinii

Ne n/n Fpynna BAB MeTop Jintepatypa
No. Groups of biologically active substances Method References
1 DKCTPaKTMBHbIE BellecTBa lpaBumeTpua (vetog 1) [44]
Extractives substances Gravimetry (method 1)
5 Cymma dnaBoHomnpoB LnddepeHumanbHaa cnekTpodoTomeTpus (9]
Total flavonoids Differential spectrophotometry
3 Cymma flyO6nnbHbIX BELeCcTB (4]
Total tannins Mpsamas cnekTpodoTomeTpus
2 Cymma aHToLMaHoB Direct spectrophotometry (8]

Sum of anthocyanins

AMWHOKNCNOTHbBIN COCTaB
5 ; ) - [46]
Amino acid composition

CocTaB opraH1yYecKux KMcnoT KanunnapHbin snektpodopes

Composition of organic acids Capillary electrophoresis 471

BuTamuHbl rpynmnbl B

B vitamins (48]

Ta6nuua 2. PesynbTaTbl KAaUeCTBEHHOr0 onpefesnieHNA OCHOBHbIX rpynn BAB B nncTbax apoHun Muuypuxa

Table 2. Results of qualitative determination of the main groups of biologically active substances in the leaves of Aronia mitschurinii

F'pynnbi BAB
Ne n/n py' . . PeareHnT PesynbTaTt peakuymnmn
Groups of biologically active .
No. Reagent Reaction result
substances
Habnioganocb obecupeunBaHue pactBopa Kanus
AcKkopbMHOBas KnUcoTa Kanuna nepmaHraHart u xenesa cynbdart (Il)
1 S . . nepmaHraHaTta
Ascorbic acid Potassium permanganate and iron sulfate (Il) ) . . .
Discoloration of potassium permanganate solution
OcaxgeHune Cn3n 3TaHONOM;
pacTBOp aMMUaKa;
5 Monucaxapwugpl XNOPUCTOBOAOPOAHAA KACNOTa Habniofanoch BbinageHvie ocagka (cnmnsm)
Polysaccharides Precipitation of mucus by ethanol; Sedimentation was observed (slime)
ammonia solution;
hydrochloric acid
Conwv ankanovaos;
Kanus 6rxpomar;
ene3oamMOHINHbIE KBaCLbl;
aueTaT CBMHLA B YKCYCHOKWCIION cpeae;
HUTPUT HaTpWUA;
Habniofanocb nosiBneHve XxapakTepHbIX OCAKOB
pacTBOp BaHWINHA;
3 [ybunbHble BewwecTsa eaKkuyA CTvacHm WU NOABMIEHNE OKPALLUBaHWSA
Tannins P ) Observed the appearance of characteristic precipita-
Salts of alkaloids; . .
. . tion or the appearance of coloring
potassium bichromate;
ferricammonium alum;
lead acetate in acetic acid solution;
sodium nitrite; vanillin solution;
Stiasni’s reaction
LinaHngmHosas npoba;
Xnopua antoMuHNs;
xnopwug xene3a (Ill);
MoABNANOCH XapaKTePHOe OKpallvBaHMe (MannHO-
pacTBOp aMMMaKa,
BOE, e/TO-OPaHXeBOe, 3e/IeHOBaTO-Oypoe, enToe)
®naBoHouAbl auerar CBMHUA
4 ) L NN 0cagok
Flavonoids Cyanidin test; - )
. . A characteristic color (crimson, yellow-orange, gree-
aluminum chloride; nish-brown, yellow) or sediment appeared
iron(lll) chloride; 24 PP
ammonia solution,
lead acetate
Peakums neHoobpa3oBaHus;
aueTaT CBMHLa 1 bapua xnopug; Habniofanocb neHoo6pa3oBaHue; BbiNageHve ocag-
5 CanoHWHbI KOHLEHTpPOBaHHas cepHas Kuciota KOB (CMUPTOPACTBOPVIMbIE CarNOHWHbI)
Saponins Foaming reaction; Foaming was observed; precipitation (alcohol-so-
lead acetate and barium chloride; luble saponins)
concentrated sulfuric acid

PA3PABOTKA U PETUCTPALNA JIEKAPCTBEHHbIX CPEACTB. 2024. T. 13, N2 2
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OkoHYyaHue mabauuwl 2

F'pynnbi BAB
N2 n/n Py PeareHnT PesynbTaTt peakuymnmn
PeaktuBbl ipareHgopda n Mapme;
6 Ankanowvabl NMKPVHOBaA K1cnoTa BbinageHne ocafikos He Habnofganocb
. . | Habnioganocb BUWHEBOe OKpallnBaHue (neiko-
AHTOLMaHBDI HarpeBaHue ¢ KNCNOTOW XIOPUCTOBOAOPOAHON
7 dopmbl)
8 AMUHOKMNCNOTbI HuHrngpuHosas npoba Habniopanock crHe-puroneTosoe okpaluviBaHme
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—— W3BneyeHune ns nuctbes apoHun MunuypmHa
Extraction from chokeberry leaves Michurina

N3BneueHune us nuctbeB (C fo6aBKOM CTaH-
fAapTHoro obpa3ua KaTtexuHa) apoHun Muuy-
puHa

Extraction from leaves (with the addition
standard sample catechin) chokeberry Mi-
churina

PucyHok 1. Bug cnekTpa nornoujeHus, xapakrepusyiowmin npm-
CYyTCTBME AiyGUIbHDBIX BELeCTB

Figure 1. Type of absorption spectrum characterizing the presence
of tannins

Mpu TCX-aHanu3e ¢naBOHOWMAOB HA XpPOMATOrpam-
Me 20 MKN MCMbITYeMOro u3BneyvyeHuAa nocsie npossre-
HMA 5%-M CAUPTOBBLIM PACTBOPOM aNiOMUHUA XNTOpPU-
[la NosABNANOCb He MeHee 4 30H agcopbunn Ha Genom
¢doHe u npu npocmoTpe B YO-cBeTe Npu AJfIMHE BOJSHbI
365 HM o6HapyxmBanacb 30Ha agcopbuumn c dnyopec-
LeHUMen »enTto-3efeHoro useta Ha ypoBHe nAtHa CO
pyTUHa (PNCYHOK 4).

Pe3ynbTaTbl KOANYECTBEHHOrO OMNpegeneHna OCHOB-
HbIX MAaeHTUdMUMpoBaHHbIX rpynn BAB B nuctbax apo-
HUM MuuypuHa npuseaeHbl B Tabnuue 3.

PucyHok 2. Bup cnekTpa nornoieHnsA U3Bfie4eHnA U3 BbiCyLIEH-
HbIX INCTbEB apoHUN MuyypurHa, NOlyYeHHOro ¢ NPUMeHeHnem
NOAKNCNEHHOro 3TaHoNa

Figure 2. Type of absorption spectrum of extract from dried leaves
of Aronia mitschurinii, obtained using acidified ethanol

CornacHo AaHHbIM Tabnuubl 3 cofep’kaHue Komm-
nekca nonudeHosnbHbIX BAB (aybunbHbIX BellecTs, ¢pna-
BOHOMAOB M aHTOLUWMAHOB) B NINCTbAX PAGUHBI YepHO-
NNOAHOWN 4OCTAaTOYHO BbICOKO.

BuTammHbl CNOCOGHbI HaKamIMBaTbCA BO BCEX pac-
TEHUAX B TeX WAWN UHbIX KonunyecTBax. Kak npaswmno, co-
JepXaHue BMTaMUHOB rpynnbl B B pacTuTenbHoOM cblpbe
HeBenMKo. B nuctbax apoHun MuuypurHa copepkaHue
BuTamnHoB B1, B2, B4 takxe mano. B cpaBHeHun ¢ cyTou-
HOW NOTPEeOHOCTbIO Hanbosee BbICOKMM MOXHO Ha3BaTb
copep)aHue TMamunHa (Tabnvua 3).

B nuctbAax apoHum MwuuypuHa onpefeneH Takke
coctaB 17 cBOGOAHBIX 1 CBA3AHHbIX aMUHOKUCNOT. Bbl-
ABNEHO 7 He3aMeHUMbIX aMUHOKWCNOT: N30NeNUuH, nu-
31H, NevuunH, deHunanaHwH, BafiuH, TPEOHWH, MEeTMO-
HUH. CyMMapHoe copeprkaHne aMUHOKUCIOT COCTaBU-
no 5,88 %, n3 Kotopbix HezameHuUMbIX — 2,71 % (puncy-
HOK 5), uTo cocTtaBnseT 46 % oOT ob6Llero coaep>kaHus
(cm. Tabnnuy 3).

MpeobnagaoWwyMmM aMUHOKNCIOTaMN ABAAIOTCA Nlei-
UWH 1 rnyTammHoBasa kucnota — 18,37 n 10,88 % ot cym-
MapHOro cofepaHnA aMMHOKNCIOT COOTBETCTBEHHO.



12

OnTuyeckas NNOTHOCTb
Optical density

350 370 390 410

Mouck u pazpabomka Ho8biX JleKapCcmeeHHbIX cpedcms
Research and development of new drug products

430 450 470 490

[AnvHa BONHbI, HM
Wavelength, nm

PucyHok 3. Bupg anddpepeHumnanbHoro cneKkrpa nornoueHna Komnnekca ¢p1aBoHOMAOB NNCTbeB apoHUN MuyypuHa c anloMmmHuA xnopm-

AOM B BUAUMOI 0651acTn cnekTpa

Figure 3. View of the differential absorption spectrum of the complex of flavonoids from Aronia mitschurinii leaves with aluminum

chloride in the visible region of the spectrum
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PucyHok 4. Cxema XpoMaTorpammbl pasgesieHus 30H ¢pnaBoHOM-
AOB NncTbeB apoHun MuuypuHa:

1 -unssneyenne ns nucrbes; 2 - CO pytnHa

Figure 4. Chromatogram diagram of the separation of zones of
flavonoids from the leaves of Aronia mitschurinii:

1 - extract from leaves; 2 - standard sample of rutin

0,04
1,08
0,64
0,49
0,38
B LnctuH MponuH
Cystine Proline
B MeTVNOHUH B MMuuyvH
Methionine Glycine
B [uctngnH B AnaHuvH
Histidine Alanin
= TuposuH | APrMHuUH
Tyrosine Arginine
® BanuH U3oneniunH
Valin Isoleucine
u CepuH AcnaparnHoBas Kucnora
Serin Aspartic acid
B TpeoHuH MyTtamnHoBas Kucnota
Threonine Glutamic acid
Jnsun JNeriumH
Lysine Leucine
QeHnnanaHuH

Phenylalanine

PucyHok 5. CopepXaHne aMMHOKUCNOT B apoHun MwuuypuHa
nncTbax, %

Figure 5. Amino acid content in leaves of Aronia mitschurinii, %
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Ta6nuua 3. CopepKaHune ocHOBHbIX rpynn BAB B nucTbax apoHnn MuuypmnHa

Table 3. Content of main groups of biologically active substances in leaves of Aronia mitschurinii

Nen/n Fpynna BAB Pesynbrar CopepxaHue BAB B nnopax [50-52]
No. Group of BAS Result Content of BAS in fruits [50-52]
1 ButamuH B, (Thammh) 0,99 + 0,084 mr/Kkr 0,06 mr/kr
Vitamin B_ (thiamine) 0.99 + 0.084 mg/kg 0.06 mg/kg
) ButamuH B, (pnbodnasuH) 0,43 + 0,025 mr/kr 0,11 mr/kr
Vitamin B, (riboflavin) 0.43 +0.025 mg/kg 0.11 mg/kg
3 Butamuu 84 (xonuH) 44,4 + 3,9 mr/kr 377 mr/kr
Vitamin B, (choline) 44.4+39mg/kg 377 mg/kg
4 3KCTpa.KTI/IBHbIe BellecTBa 31524022 % 20-38 %*
Extractives substances
5 Cymma d)naB(?HOIl/IAOB B nepecq.eTe Ha pyTuH 348+021% 1,5-2.2 %*
Total flavonoids in terms of rutin
6 Cymma ByounbHbIX B.eLLl,'ECTB B nepecque-Ha KaTexuH 8,63+032% 0,98-1,53 9%*
The amount of tannins in terms of catechin
7 Cymma aHTOLl,I/IaHOB B nepecyete Ha Ll,I(Ia.HVI,L]I/IH-3-O-FJ1.IOKO3I/I,D, 11,62 £ 0,69 % 13-37 %*
Total anthocyanins expressed as cyanidin-3-O-glucoside
s Cymma CBOﬁOJJ,H.t:IX OPI’EiHI/IHGCKVIX Kncnot 0,49+ 0,03 % 152-171 %+
Total free organic acids
9 Cymma cBOGOIHBIX 1 CBﬂSaHHbIX ?MVIHOKVICHOT 5,88+0,29% B
Sum of free and bound amino acids

MpumeuaHwme. * B 3aBUCMOCTM OT copTa.

Note. * Depending on the variety of fruit.

Cpenn obHapy»eHHbIX aMWHOKUCIOT MPUCYTCTBYIOT
AMMHOKUC/OTbI, CMOCOOHbIE OKa3blBaTb aHTMOKCUAAHT-
HOe [JeliCTBUEe: apruHWMH, NPOWH, rTMcTUanH, ¢eHnnana-
HWH, METUOHWH, TMPO3WH [49], cnocobHble BHOCUTL BKNa
B 06WMA CcymmapHbIn 3dEKT 3KCTPaKLUMOHHBbIX MNpe-
napaToB Ha OCHOBe JINCTbeB. [JOCTaTOYHO BbICOKOE CO-
Jep)aHre aMUHOKMCIOT B JINCTbAX apoHMM MuuypuHa
noATBEPXKAaeT NepCcneKkTUBHOCTb CbipbA ANIA CO3[aHUA
HOBbIX JIeKapPCTBEHHbIX CPEACTB.

B nuctbax apoHum MuuyprHa onpepeneHo Takke
KONMUYeCTBEHHOE cofepKaHne BOCbMU CBOOOAHbIX opra-
HUYECKMX KUCIOT (pncyHoK 6). CopepaHne MypaBbu-
Hol (MeHee 0,15 %), pymapoBoi (meHee 0,005 %), AHTap-

2% = beH3oMMHaA
Benzoinaya
LLlaBenuBas
Sorrel

= YKcycHasa
Vinegar

= MonouHas
Dairy

= MponunoHoBas
Propionic

= CopbuHoBas
Sorbic acid
A6nouHan
Apple
JlInmoHHasn
Lemon

43%

21%

PucyHok 6. KonuuecTBeHHoe pacnpepeneHne opraHM4yecknx Knc-
not apoHun MuuypuHa nuctbes (% oT o6wweit cymmbi)

Figure 6. Quantitative distribution of organic acids of Aronia
mitschurinii leaves (% of the total)

Hon (meHee 0,05 %) n BMHHON (MeHee 0,005 %) Kucnot
He MpeBbIWaeT HUXKHWX NPeaenoB N3MepeHus.

CymmapHoe cofepaHne BbIAABNEHHbIX OpraHuye-
cKux Kucnot coctasnaeT 0,49 % (cm. Tabnuuy 3). Mpeo6-
najaloWyMn  KUCNoTaMu ABAAITCA NUMOHHasA, Abnou-
HaA 1 copbrHoBasa (pUCyHOK 6), UTO onpefenseTca PoAcT-
BEHHOWN NPUHALNEXHOCTbIO K PAGUHE OObIKHOBEHHO.
B nutepatype nmeloTcA OTAeNbHble CBEAEHUA O Hanu-
ynM aHTUOaKTepuanbHOW AKTUBHOCTA W3BJIEYEHU W3
NNCTbEB [22], YTO TaKXKe MOXET OnpeaenATbcA NPUCYTCT-
BMEM COPOUHOBOI KNCNOTbI.

NHTepecHbIM NpeacTaBNANOCb NPOBECTU CPABHEHME
NUCTbeB M niogoB apoHun MwuuypuHa [50-52] no co-
gepXaHuio komnnekca BAB (cm. Tabnuugy 3). OpraHu-
yeckune KUCJIOTbl OXMAAEMO HaKanjuBaloTca Gonblue B
nnogax, NnpuaaBasa UM COBMECTHO C CaxapaMu KUCNOBa-
TO-cnagkum BKyC. B nnctbax cogepxatca nermkoaHTouma-
Hbl, KOHLEHTPUPYIOLMECA K KOHLY aBrycta — Hayany ceH-
TAOPA 1 00yCNoBNMBalOLWME NOKPACHEHWE INCTbEB apo-
HUM MunuypurHa oceHblo. CogeprkaHre cymmbl ¢braBoHOU-
[OB 1 3KCTPaAKTUBHbIX BELLEeCTB NPMMEPHO OfMHAKOBO B
nncTbax M nnogax. [lybunbHble Bellectsa nNpu 3TOM npe-
MMYLLECTBEHHO HaKamnivMBalTcA B NUCTbAX, obycnosnu-
BaA XapaKTepHbI TePMKUN, BAXKYLLNA BKYC CbipbA 1 BOA-
HOro M3BneYeHus.

Takum 06pa3om, nNUCcTbA apoHUM MuuypuHa He Mo-
ryT CAYXWUTb WUCTOYHWKOM BWUTaMMHOB rpynnbl B, opra-
HUYECKMX WU aMUHOKWUCIIOT, HO 3TK BellecTBa Crnocob-
Hbl OKa3blBaTb MOJIOKUTENIbHOE OEeNCTBME Ha OpraHu3m
B Komnnekce ¢ gpyrumu BAB nuctbeB. OgHako AaHHoe
JIPC, o4eBMAHO, ABNAETCA WCTOYHUKOM NONANGEHOSOB,
obnagamowux, Kak W3BECTHO, aHTUOKUCIIMTENbHbBIMK, Ka-



NUANAPONPOTEKTOPHBIMYK, MPOTUBOBOCMANUTENIbHBIMU 1
BAXKYLLMMN CBOWCTBaMW. VIMeHHO AaHHble rpynnbl BAB
cnepyeT cunMTaTb LieneBbiMM AnA pa3paboTKu nokasaTte-
nei Kayectsa nuctbes 1 JIPI Ha nx ocHoBe.

3AKJTIOMEHUE

B pesynbtaTte npoBeAeHHbIX KauyeCTBEHHbIX peak-
LUMA NOATBEPXAEHO Hanuume B NINCTbAX apoHUn Mu-
yypurHa OyOunbHbIX BellecTB, ¢pJIaBOHOWMAOB, CAMPTO-
PacTBOPUMbBIX CanOHUHOB, JIEMKOAHTOLMAHOB, aMUHO-
KMNCNOT, acKOPOMHOBOW KWUCNOTbl U MONUCaxapuaos B
dbopme cnuzenn. B nuctbax apoHum MuuypuHa copep-
XKaHue ButamuHos B, B,, B, HeBenuko, nostomy faH-
Hoe Cbipbe He cfiegyeT paccMmaTpuBaTb B KauvecTBe
NCTOYHMKaA BUTAaMMHOB rpynnbl B, HO nocnegHne moryt
OKa3blBaTb NONOXKUTENbHOE AeNCTBUE Ha OpraHuM3m B
Komnnekce ¢ gpyrummn BAB nuctbeB. B nnctbax apoHumn
MwuuypurHa BbiABNeHO 17 aMUHOKNCAOT, 7 N3 HUX ABNA-
I0TCA He3aMEeHVMbIMU: N3ONENLWNH, NMU3WH, NeruuH, de-
HUNanaHwWH, BaJiNH, TPEOHVH, MeTUOHUH. CymmapHoe
coep)kaHne amMUHOKMCIOT coctaBuio 5,88 %, n3 koto-
pbiXx He3ameHuMbIX — 2,71 %. lNpeobnagalowmmm amu-
HOKMCNOTamMWn ABAAIOTCA NENUUH U MNyTaMUHOBAA KUC-
nota - 18,37 n 10,88 % OT cymmapHOro cogep»aHus
AMMHOKNCNOT COOTBETCTBEHHO.

B kauectBe uenesbix rpynn BbAB, oTBevalowmx 3a
bapmMaKkoNiornMyeckyto akTMBHOCTb apoHurM MuuypuHa
NNCTbeB, Hanbonee pauMoOHaNbHO paccMaTprBaTb KOMM-
nekc nonudeHonoB (dpnaBoHouAbl, aHTOLMAHOBbIE CO-
elHeHUs 1 [yOusbHble BelecTBa), Cofep)KaHue Ko-
TOpbIX AOCTAaTOYHO BblCOKO. COrnacHoO cnekTpanbHbIM
XapakTepucTnkam fomMuHupyowmmmn bAB B cymme dna-
BOHOMAOB, AyOWUNbHbIX BeLeCcTB M aHTOLMAHOB ABMS-
I0TCA PYTUH, KaTexuH n uuaHugnH-3-O-rnokosng co-
otBeTcTBeHHO. MeTogom TCX yCTaHOBNEHO Hanuuue B
cocTtaBe OT 4 10 6 $NaBOHOMAOB, U3 KOTOPbIX MAEHTW-
bMLMPOBaH PYTUH.

Takum 06pa3oM, AaHHbIA BUA CbipbA MOXET pac-
CMATpMBaATbCA KakK MNepCrnekTUBHbIN MUCTOYHMK BAB ¢
Lenbio fanbHenwero nofyYyeHnAa nekapcTBeHHbIX pac-
TUTENbHbIX MPenapaToB C aHTUOKCUAAHTHbLIM, Kanunns-
POMNPOTEKTOPHbIM, BAXYLWNUM M NPOTUBOBOCMHANUTENb-
HbiM pencTenem. imeHHo aaHHble rpynnbl BAB B pamkax
CKBO3HOW CTaHAapTM3auuu cnepyeT cumTaTb LeneBbiMr
[Ansi pa3paboTKM MnokasaTesienn KavectBa nuctbeB 1 JIPM
Ha UX OCHOBe.
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