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Silene tatarica (L.) Pers. — MHOTOJIETHEE TPABAHUCTOE PACTEHU, KOTOPOe BK/IOUeHO B KpacHyio
kaury KanuaumHrpazckoir ob6sacrtu. biarogapsa mnpucyTcTBUI0O  (PUTOIKIUCTEPOUZOB U JIPYTHUX
OMOJIOTHYECKN AaKTHUBHBIX COEIMHEHUH, JKCTPAaKThl S. tatarica o6y1amaroT MeMOpaHOTPOIHBIM,
MeMOpaHOCTaOWIN3UPYIOIINM, 00€300JIMBAIOIIUM, IPOTUBOOTEUHBIM, IPOTUBOBOCIAINTEBHBIM U
reMOpeoJIOTHYECKUM JieiicTBueM. HecMoTps Ha 3To puTOXMMHUYECKUH cOCTaB pacTeHus S. tatarica u ero
KaJUTyCHBIX KYyJIBTYp OcCTaeTcs MayionsyueH. llespio paboOThI cTasio ucciefioBaHue (GUTOXUMUYECKOTO
npodussd U aHTUOKCUIAHTHON aKTUBHOCTU SKCTPAKTOB KAJUTyCHBIX KYJIBTYp U HAaTHBHOTO pacTeHUs S.
tatarica.

KayurycHas Tkaup S. tatarica KynpruBupoBasiach Ha cpezne Mypacure—Ckyra, cojieprkaieit
ceayoone KoMouHaum peryssitopos pocta: 0,5 mr/n T3 + 2 mr/in UMK, 0,5 mr/n TI[3 + 2 mr/n HYK,
0,5 mr/n 2iP + 2 mr/n1 HYK, 0,5 mr/s BAII + 2 mr/;n HYK. 9kcTpakThl ObLIH HOJIyUYeHBI IyTeM Mallepaiiu
BBICYILLICHHOTO PACTUTEJIBHOTO MaTepuasia B 70%-HOM 3TaHOJIE B TE€UCHUE

24 qacoB. Cojzep:kanue QeHOJbHBIX COeIMHEHUH, (hJIaBOHOU/IOB, THAPOKCUKOPUYHBIX KHCJIOT
(TK) omeHmBasoCch CIEKTPODOTOMETPUUECKUM METO/IOM. MeToAbl BhICOKOI(MDGMEKTUBHON KUIKOCTHOU
xpomatorpaduu (BOKX) u toHkocsmonHoM xpomatorpadpuu (TCX) mnpumeHsINUCh A1 CKPUHHUHTA
WHAUBUAYATbHBIX (PEHOJIBHBIX COEIMHEHWH U [-3KAu30HA. AHTHOKCHIAAHTHAsA aKTUBHOCTH (AOA)
DKCTPAKTOB ompexensyiach merogamu ABTS, FRAP u DPPH. PesynbraThl ObLIM BBIPAKEHBI B MI—
SKBUBAJIEHTAX CTAH/IAPTHOTO COEAMHEHUS WJIU MKT HAa IPaMM CyXOH Macchl oOpasma.

Bricokoe conepkanue I'K BbIABIEHO B KAJUTyCHBIX KyabTypax (2,80—3,17 Mr—3KB. XJIOpDOT€HOBOM
KUCJIOTHI/T) U couBeTusax pacrenus (2,55 +* 0,43 Mr-skB. XJIOpOreHOBOM KucaoTsl/T). Hambosbinee
HakomieHue (JIaBOHOUJOB OTMEUYEHO B JIUCTHAX PACTEHUA U cocTaBwiIo 28,19 + 1,75 Mr—sks. pyTuHa/T.
B kasuTycHBIX KyJIbTypaxX KOHIIEHTpaIus (IaBOHOUAOB ObLIa HUXKe, BAphUPYACH OT 1,29 10 1,87 Mr—aKB.
pyruHa/r. B cemeHax pacreHus 3apuKCcHpOBaHO HamOOJIbIIEe co/iep:kaHue (PeHOJIBHBIX COEeIMHEHUN —
12,17 = 1,93 Mr—5KB. TUIOBOU KHUCJIOTHL/T. B KayUIyCHBIX KyJbTypax OTMe4YeHO O0ojiee HHU3KOe
HakoIUleHHe (eHOJIbHBIX BeIeCTB, KOTOpoe BapbupoBasiock OT 1,57 g0 3,00 Mr-skB. TajuioBoU
KUCJIOTBL/T. DKCTPAKT COIBETHH IIOKAa3aJl BBICOKYI0 WHTHOUDYIONIYI0O AKTUBHOCTH B OTHOIIEHUU
cB0oOO/IHBIX pazukanoB ABTS u DPPH — 183,12 + 3,77 u 16,82 = 0,17 Mr—aKB. acCKOpOMHOBOM KUCJIOTHI
(AK)/r cootBercTBeHHO. IIpm orenHke MetoaoMm FRAP, 5KCTpPakT JIMCThEB IPOSABUI HAUOOJIBIIYIO
BOCCTAaHABJIMBAIOIIYI0 aKTUBHOCTh — 34,83 + 2,04 mr—skB. AK/r. B cBOl0O o4Yepesp 3KCTPaKThI
KaJUTyCHBIX ~ KYJBTYD XapaKTepu3oBaIuch HU3KOH AOA II0 CpaBHEHUIO C JKCTPAKTaMU HATUBHOTO
pacrenus ripu ouenku metogamu DPPH (0,59—0,79 mr—skB. AK/T), ABTS (30,22—54,17 mr—skB. AK/T)
u FRAP (1,68—6,79 mr—skB. AK/r). Ilo pesyspraTaM INEepBHYHOTO CKPHUHHHTA 5KCTPAKTOB METO/IOM
TCX 6bUT0 OOHApPYKEHO MPUCYTCTBUE [—3KAM30HA B pacreHuu S. tatarica. BOXKX—aHanu3 nmo3Bosmn
WUJIEHTUDUITUPOBATh B HATUBHOM pacteHuu P—akau3oH (351—11000 MKr/T), 3,4—AUruApOKCUOEH30MHY IO
kuciory (5,00—23,60 wmkr/r), daaBonouapl anureHuH—/—O—rmioko3us (9,00—45,00 wMkr/r) u
JoTeouH—/—raoko3un (876 + 40 wmkr/r). B kautycHBIX  KyJbTypax oOOHapy:keHbl 3,4—
nuruspokcubensorinas (1,70—4,50 mkr/t), p—kymaposas (1,30—11,60 mkr/r) u depysnosas (5,00 £ 0,23
MKT/T) KUCJIOTHL.

Takum 00pa3oM, CyIIECTBYIOT pasjudus B (UTOXMMUYECKOM COCTaBe€ M AHTHOKCHIAHTHOMN
aKTUBHOCTH KaJUIyCHBIX KyJIBTYp M pacTeHus S. tatarica. PacreHme xapakrepusoBajioch 0oJiee
BBICOKMM BBIXO/IOM (EHOJIbHBIX COeAWHEHUU U aHTUOKCHIAHTHBIM MOTeHIMajioM. BMmecre c Tew,
KaJUTyCHBbIe KYyJIBTYpHI S. tatarica MOryT craThb MCTOUYHUKOM IOJIy4YeHUA (PEHOJTbHBIX BEIEeCTB.

Knaruesnte cnosa: Silene tatarica, kayurycHble KyJIbTypbl, (bJIaBOHOU/IBI, DEHOJIbHBIE COeJUHEHUH,
duTo3KIUCTEPOUIBI, AHTUOKCUAHTHASA AKTUBHOCTD
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Silene tatarica (L.) Pers. is a perennial herbaceous plant, which is included in the Red Book of the
Kaliningrad region. Due to the presence of phytoecdysteroids and other biologically active compounds,
extracts of S. tatarica exhibit membranotropic, membrane-stabilizing, analgesic, anti-edematous, anti-
inflammatory, and hemorheological properties. Nevertheless, the phytochemical composition of the S.
tatarica plant and its callus cultures remains poorly studied. The aim of this research was to investigate
the phytochemical composition and antioxidant activity of extracts from callus cultures and the native
plant S. tatarica.

Callus tissue of S. tatarica was cultured on Murashige-Skoog medium supplemented with the
following combinations of growth regulators: 0.5 mg/L TDZ+2 mg/L IBA, 0.5 mg/L TDZ+2 mg/ L NAA,
0.5 mg/L 2iP+2 mg/L NAA, 0.5 mg/L BAP+2 mg/L NAA. The extracts were obtained by macerating dried
plant material in 70% ethanol for 24 hours. The total content of phenolic compounds, flavonoids,
hydroxycinnamic acids were determined by spectrophotometric method. High-performance liquid
chromatography (HPLC) and thin-layer chromatography (TLC) methods were used for the screening of
individual phenolic compounds and f—ecdysone. Antioxidant activity of extracts was determined by ABTS,
FRAP and DPPH methods. The results were expressed in mg equivalents of standard or pg per gram of
dry weight (mg/ug g* DW).

The highest concentration of hydroxycinnamic acids was observed in callus cultures (2.80—-3.17 mg
chlorogenic acid gt DW) and inflorescences of the plant (2.55 = 0.43 mg chlorogenic acid g DW). The
highest accumulation of flavonoids was detected in the leaves of the plant, with a concentration of 28.19 +
1.75 mg rutin g* DW. The flavonoid content in the callus cultures was found to be relatively lower, with
values ranging from 1.29 to 1.87 mg rutin g~ DW. The seeds of the plant exhibited the highest concentration
of phenolic compounds, with a value of 12.17 + 1.93 mg gallic acid g-* DW. The accumulation of phenolic
compounds was lower in callus cultures, ranging from 1.57 to 3.00 mg gallic acid g DW. The inflorescence
extract exhibited high inhibitory activity against ABTS and DPPH free radicals, with values of 183.12 +
3.77 and 16.82 + 0.17 mg of ascorbic acid per gram of dry weight (mg AA g! DW), respectively. The
leaf extract demonstrated the highest reducing activity (34.83 + 2.04 mg AA g DW) when evaluated using
the FRAP method. The antioxidant activity of callus extracts was found to be lower compared to that of
plant extracts, as assessed using the DPPH (0.59—0.79 AA g' DW), ABTS (30.22-54.17 AA g DW) and
FRAP (1.68—6.79 mg AA g DW) methods. The primary screening of the extracts using TLC revealed
the presence of f—ecdysone in S. tatarica plant. HPLC analysis demonstrated the presence of f-ecdysone
(351-11000 pg g* DW), 3,4—dihydroxybenzoic acid (5.00-23.60 pg g DW), and flavonoids apigenin—7—
O—glucoside (9.00—45.00 pg g* DW) and luteolin—7—glucoside (876+40 pg g* DW) in the native plant.
The presence of 3,4—dihydroxybenzoic acid (1.70—4.50 pg g DW), p—coumaric acid (1.30—11.60 pg g*!
DW) and ferulic acid (5.00 + 0.23 pg g* DW) was identified in callus cultures.

The phytochemical composition and antioxidant activity differed between callus cultures and the
S. tatarica plant. The plant showed a higher yield of phenolic compounds and greater antioxidant capacity.
At the same time, S.tatarica callus cultures can be used as a source of phenolic compounds.

Keywords: Silene tatarica, callus cultures, flavonoids, phenolic compounds, phytoecdysteroids,
antioxidant activity.
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