OUBHUOJIOTHA PACTEHHMU, 2023, mom 70, Ne 7
JTONOJIHUTEJIBHBIE MATEPHUAJIBI

VIIK 615.322:581.192:543.544:58.085
PEJIKOE PACTEHHME LIEHTPAJIbHOM SIKYTHM Polygala sibirica L.: ®UTOXUMHWYECKHWN MPOD®UJIb Y TIOJTYUEHUE
MOP®OT'EHHOM KYJIbTYPhI
in vitro.
© 2023 r. K. M. Oxaonkosa® *, M. I1. Pasronosa”°, E. B. Kyuaposa®,
I1. C. Eroposa’, K. C. FotoxBact™ ® '
4Deoepanvroe 2ocyoapcmeennoe asmonommoe obpaszoeamenvoe yupexcoeHue evicuie2o obpasoeanus Cesepo-Bocmounviii hedepanvibiii
yuugepcumem umenu M. K. Ammocosa,
Axymck, Poccus
b(De()epaﬂbnoe 2ocyoapcmeenHoe 010dcemHoe HayuHoe yupedicoenue Dedepanvhblil ucciedosamenvcekuti yenmp Beepoccutickuti uncmumym
eenemuyeckux pecypcog pacmenuti um. H. ° U. Basunosa (BUP), Cankm-Ilemep6ype, Poccus
‘@edepanvroe 2ocydapcmeentoe agmoHoMHOe 06PA306amenbHOE YupedcOeHue 6blcuie2o 06pasoeanus JJanbneocmounblii hedepanvublil
yHusepcumem, Ilepedosas undicenepnasn wikona Mncmumym duomexuono2utl, OuoundiceHepuu u nuujegvlx cucmem, Braousocmoxk, Poccus
dHHcmumym ouonocuyeckux npobdiem kpuoaumoszonwvt Cubupckozo omoenenus Poccuiickoti akademuu nayk, Axymck, Poccus
*Dedepanvroe 2ocyoapcmesennoe 6100xcemuoe nayuroe yupescoenue Cubupckuii edepanvuuiii HayuHblil yenmp azpobuomexrono2uti Poccuiickoi
axademuu Hayk, Kpacrnoobck, Poccus
f@eéepaﬂbuoe 20cyoapcmeenHoe asmoHoMHoOe 00pazoeamebHoe yupexicoenue svicuieco oopazosanus Hayuonanvuwiii uccneoosamenvckuil Tomckui
eocyoapcmeenHulil ynusepcumem, Hayuonanvno-obpazosamenvnuiti yenmp Ilepedosas unoiceneprasn wikona Aepoouomex,
Tomck, Poccus

*e-mail: zhm.okhlopkova@s-vfu.ru


mailto:zhm.okhlopkova@s-vfu.ru

Ta6muna 1. Xumuueckue coOeAMHEHUS, WIACHTU(UIIMPOBAHHBIE METOJIOM TaHJAEMHON MacC-CIEKTPOMETPHH U3 DKCTPAKTOB HAJA3EMHOU (PUTOMACCHI

Polygala sibirica, npouspacraroriero B LlenrpansHoii SkyTun

®parmen ([ @parmen [ D®parmen
Kaace NnentnduuupoBannoe | XuMuveckas Wow- Wow- Tafms Tafms Tanms
Ne XHMHYECKOI0 CORTMHEHHE bopmy.1a AqAYKT agnykr | MC/MC |MC/MC |MC/MC Hcrounuku
coeIMHEeHH [M-H]- | [M+H]+ 2 3 4
NMOpsiIKa |MOpsiAKA |MOPsiAKa
MomdeHonbHa" rpynmna
Chinese herbal
decoction Jian-Pi-
Yi-Shen:
Astragali Radix,
Atractylodis
Macrocephalae
Rhizoma,
Dioscoreae
251: 224 Rhizoma,
1 | ®naeon Isoformononetin* C16H1204 269 | 210; 188; 21(;1311% Cistanches Herba,
169: 136 1 Amomi Fructus

Rotundus, Salviae
Miltiorrhizae
Radix et
Rhizoma, Rhei
Radix et
Rhizoma, and
Glycyrrhizae
Radix et Rhizoma
Praeparatacum




Melle [19]

dnason

Homoeriodictyol

C16H1406

303

285

257

257; 183

Artemisia
absinthium [20];
Polygala
tenuifolia [21]

dnason

Dihydroxy-trimethoxy
dihydroxyisoflavone

C17H1606

317

288

260; 206;
167; 150

Hiolisu Oral
Liquid:
Reynoutria
multiflora,
Epimedium
brevicornu,
Polygonatum
sibiricum, Lycium
chinense,
Astragalus
mongholicus,
Salvia
miltiorrhiza [22]

dnaBson

Dimethoxy-
trihydroxy(iso)flavone

C17H1407

331

303; 185

203

157

Propolis [23];
Jatropha curcas,
Jatropha
gossypiifolia [24]

dnaBon

Jaceosidin [5,7,4'-
trihydroxy-6',5'-
dimetoxyflavone]*

C17H1407

331

316

288; 167

259; 167

Menthae
haplocalyx [25]

daason

Dihydroxy-
dimethoxyflavone

C17H1407

331

303; 185

203; 167

185

Artemisia
absinthium [20]




draason

Syringetin*

C17H140¢

347

332

286

271

Carpobrotus

edulis [26]
Apigenin-7-0O-glucoside Grataegi fructus
8 daaBon [Apigetrin; Cosmosiin]* 021H20010 433 311 184 [27]
Polygalin A [3,5-
dihydroxy-7,4'- Polygala japonica
9 | ®naBoH dimethoxy-flavone-3-O- C23H24011 477 458; 335 | 243; 155 [28]; Polygala
beta-D- sibirica [29]
galactopyranoside]
10 JumeToxcudi Ombume-3-O_-beta—D- CsHaiOrs 493 331 316: 153 | 288: 167 Polygala sibirica
aBOH glycopyranoside [29]
Polygalin B [3,5-
dihydroxy-7,4'-
dimethoxyflavone-3-O- ) , Polygala japonica
11 | ®naBon beta-D-ariofranosyl(1-2)- CasH32015 609 591; 531 531 487; 252 [28]
beta-D-galacto-
pyranoside
12 | Msodnason | Polygalin E CorHaO16 611 355 285 269 ong']y gala sibirica
Polygalin C [3,5,3'-
o e
13 | ®naBoH Y CogH32016 625 331 316; 167 | 288; 167 | [28]; Polygala
beta-D-apiofranosyl(1- sibirica [29]
2)-beta-D-
galactopyranoside]
14 | ®nason Polygalin | CsoH36016 653 | 966;523; | 479 447

457; 283;

Polygala sibirica




235 [30]
15 | dnason Polygalin H CaoH35017 669 | 311:475 | 257 163 E%']yga'a sibirica
Apigenin 2"-O-feruloyl, Triticum aestivum
16 | ®naBon O-hexosyl, C-hexosyl, C- | Ca2H602 903 607; 547 547 501 [31]
pentosyl*
s -
17 | ®nasonon ydroxy y C1sH1006 287 | 241;187 | 205:169 | 187 | [32]: Brassica
xyphenyl)-4H-chromen-
napus [33]
4-one]
Bougainvillea
. ) ) 245; 175; | “Scarlet O'Hara”
18 | ®dnaBoHOI Quercetin CisH1007 303 275; 203 | 245; 175 127 [34]: Propolis
[23]
Herbacetin [3,5,7,8-
Tetrahydroxy-2-(4- ) Rhodiola rosea
19 | dnasoHon hydro- xyphenyl)-4H- C15H1007 303 203; 275 157 [35]
chromen-4-one]*
Rhamnetin | [beta- Polygala sibirica
20 | ®naBoHON Rhamnocitrin; Quercetin C16H1207 317 271; 179 243 215 [29]; Rhus
7-Methyl ether] coriaria [32]
999: 243 Polygala sibirica
21 | ®naBoHON Rhamnetin Il Ci16H1207 317 1’79 ’ 215 213 [29]; Rhus
coriaria [32]
22 | dnaBonon Isorhamnetin C1sH1,0- 317 999- 271 | 271: 244: | 243; 216 Brassica napus

[Isorhamnetol; Quercetin

[33]; Propolis




3'-Methyl ether; 3- 219; 179 | 199; 165 [23]
Methylquercetin]
N 291, 219; 243; 215; | Taraxacum
* ’ 1 . 1 ]
23 daaBoHON Myrlcetln C15H1003 319 173 261, 191 161 officinale [36]
Kaempferol-3-O- Actinidia
24 | ®maBoHON galactoside C21H20011 447 284 255 chinensis [37]
Quercetin-3-O- Artemisia
25 daaBoHOI hexoside* C21H20012 463 301 179 151 absinthium [20]
Rhamnetin 3-O-beta- ) Polygala sibirica
26 | diaBoHOM galactopyranoside C2H2,012 479 317 243; 179 215 [29: 38]
Kaempferol-3-O-(3",6"- ) Parkinsonea
21 | ®nasorox dicoumaroyl glucosideyx | M0 a1 2871287165 1 183 o cileata [39]
28 | Onasonon | 2uereetin pentosyl Ca2H30 750 | 303;229 | 257: 165 | 229; 145 | | crocactus
hexoside hexoside* 32182 ’ ’ ’ glaucescens [26]
29 | dnasan-3-o1 | Afzelechin* CisH1Os 275 | 245,175 | 157 ;%Te"'a kucha
Cassia granidis
[41]; Cassia
abbreviata [42];
Epiafzelechin Aptenia
30 | ®naBan-3-on pia . C15H1405 275 245; 175 | 175; 127 157 cordifolia;
[(epi)Afzelechin]*
Ferocactus
glaucescens;
Ferocactus

herrerae [26]




Grataegi Fructus

[27]; Radix
polygoni
) ) . _ | multiflori [43];
31 | ®nasan-3-om | (epi)catechin* C15H1406 291 261; 243, 173; 143 161; 143; Cassia abbreviata
157 125 .
[42]; Cassia
granidis [41];
Camellia kucha
[40]
32 | dnasan-3-on | Epiafzelechin derivative* | CigH1sO10 393 | 275:247 | 245175 | 215; 175 [ij]tera marina
. . 202; 185; Rhinacanthus
* ) 1 .
33 | ®dnaBaHOH Hesperitin [Hesperetin] C16H1406 303 157 175; 157 nasutus [45]
s - Glottiphyllum
Eriocitrin [Eriodictoyl-7- ) ) , e )
34 | dnasanon O-rutinoside; CorH3:015 597 | 579; 327 | 5271 283; 1 22L; 177 | linguiforme;
T 221; 177 133 Ferocactus pottsii
Eriodictioside]*
[26]
S Ellagic acid [Benzoaric Rhus coriaria
35 | VIPORCHDCIS o 0id: Elagostasine; C14HeOs 303 | 257;203| 157
OliHasl KUCJIOTa . _ o [32]
Lagistase; Eleagic acid]
Rhus coriaria
[32];
denonpHAS Chlorogenic acid [3-O- 337; 283; Bougainvillea
36| cnora Caffeoylquinic acid] C1eHie0s 355 162 134 “Scarlet O"Hara”

[34]; Brassica
napus [33];
Camellia kucha




[40]

37

denonpHan
KHCJIOTa

Caffeic acid derivative

C16H1309Na

377

341; 215

179

Bougainvillea
“Scarlet O'Hara”
[34]

38

[epuBaTus
raJjyIoBO1
KHUCIIOTHI

1,2,6-Tri-O-galloyl-beta-
D-glucoside*

C27H2401s

637

483; 309

402; 310;
177

342; 177

Bougainvillea
“Scarlet O'Hara”
[34]

39

AHTonMaH

Delphinidin 3-O-
glucoside*

C21H21012+

465

303

257; 165

229

Berberis ilicifolia;
Berberis
empetrifolia;
Ribes
maellanicum;
Ribes cucullatum;
Myrteola
nummalaria [46];
Brassica napus
[33]

40

Anronnan

Malvidin 3-O-glucoside*

Ca3H25012

493

331

316

288; 167

Gaultheria
mucronata;
Gaultheria
antarctica [46]

41

AHTonuaun

Delphinidin 3-O-beta-D-
sambubioside*

C26H20016

597

303

257; 165

229

Berberis
microphylla [47]

42

AHTONMAaH

Petunidin 3-(4"-p-
coumaroyl-rutinoside)*

C37H3901s

772

317

271, 243;
179

170

Solanum
tuberosum [48]

43

AHTonuan

Peonidin-3-(6"-feruloyl

Ca4H51024

963

757

300; 463;

271

Purple sweet




sophoroside)-5- 595 potato [49]
glucoside*
XuMHYecKHe coeJMHEeHHs APYTruX rpymnmn
A ;’_;gisme [(25)-2-Amino- Euphorbia hirta
44 | AMHHORHCIOT .| CoH11NO; 182 | 165;136 | 147;123 | 119 | [50]; Hylocereus
a Hydroxyphnyl)Propanoic .
. polyrhizus [51]
acid]*
Terparuapokc | 1,3,4,5-Tetrahydroxy- Actinidia
45 | uxapOoHOBas 2,4-cyclohexadiene-1- C7Hg0Os 188 170; 142 124 124 . .
. chinensis [37]
KHCJIOTa carboxylic acid*
AMUHOKHCIIOT L-Tryptophan ::1?:2?:2::[52]
46 TOT | [Tryptophan; (S)- C1uH12N;0, 205 188 146 | 144: 118 ) ’
a Tryptophan]* Camellia kucha
yptop [40]
Owmera-5 . .. .
Myristoleic acid [Cis-9- Ferocactus
A7 | xupHas Tetradecanoic acid]* C1aH260; 2471 209 139 glaucescens [26]
KHUCJIOTa
1,7-dihydroxy-4- ) Polygala
48 | Kcanransl methoxy-xanthone C14H100s5 258 176 167; 122 130 nyikensis [53]
Owmera-3 Linolenic acid (Alpha- Pinus svlvestris
49 | xmpHas Linolenic acid; C1gH300, 279 219 161; 135 135 y
. [54]
KHCTIOTa Linolenate)*
1,8-dimethoxy-2,3- Polygala
S0 | Keanraset methylenedioxyxanthone C16H1206 301 203 175 nyikensis [53]
o1 | Monunenacem | 11, 14-Eicosadienoic Ca0Hs602 309 165; 147 119 Carpobrotus




CHHas KupHast | acid* edulis [26]
KHCJI0Ta
AHTHIPOMOHO Rhus coriaria
52 Levoglucosan gallate* C13H1409 315 153 137
caxapuj [32]
9,10-Dihydroxy-8-
oxooctadec-12-enoic acid Bituminaria
53 | OkcununuH [oxo-DHODE; oxo- C18H3205 327 329 165; 129 129 I
. . bituminosa [55]
Dihydroxy-octadecenoic
acid]*
Merabosnt Trihydrox Ferocactus
54 | nunoxkcurenas . y y . . CoH3,05 353 335; 261 | 243; 149 187
o eicosatetraenoic acid* glaucescens [26]
®dennnnpomnan | 1-O-Caffeoylquininc acid i
S . methyl ether* C17H2009 369 207 | 175147 | 147 | Pyrus spp. [56]
Unsaturated e 298; 239; | 274, 222; Ferocactus
56 fatty acid Pentacosenoic acid CasHag0; 381 206; 167 171 glaucescens [26]
57 ydroxypropanoic. C13H24013 387 341 179 143 | (PubChem release
acid;2-oxopropanoic 2021.10.14)
acid;propane-1,2,3-triol "
. L Vaccinium
- * .
58 | Upunoun 7,8-Dihydroiridoid C18H16010 391 229; 361 151 myrtillus [57]
Lancerin [4-C-Glycosyl- o
59 | Keanransr 13,7 Ci19H18010 407 389; 209 341 257 Polygala sibirica

Trihydroxyxanthone]

[58; 59]




4,4'-Dihydroxyl-

Actinidia

60 | Upunoun dihydrochalcone-2 O C21H2409 421 337; 162 | 215; 133 chinensis [37]
beta-D-glucopyranoside*
. Polygala
Spip Polygalaten05|d§: A [6-O- tenuifolia [60]:
61 benzoyl polygolitosyl-(2- | Ci9H26011 431 216 159 o
caxapuja Polygala sibirica
1)-alpha-galactose] [38]
62 | Kcanrtamm Mangiferin* C1oH10m1 423 | 2053571 557573 | 299: 971 | Mangiferaindica
327 [61]
e Taraxacum
* .
63 | Kcanransl Isomangiferin Ci9H18011 421 301; 331 273 officinale [36]
Polygalatenoside D [3'-
64 | DPHP O-p- CaoH2gO13 478 | 460;337 | 263 | 245189 | "oheala
caxapuia tenuifolia [60]
methoxybenzoylsucrose]
HH?{ZJ:T’HI’? " Rhus coriaria
65 | CCCRPHTEPICH | gocnendole CasHasNO, 521 184 | 124: 166 [32]; Hylosereus
OBBI polyrhizus [51]
AJIKAJIOM ]
Cryptoxanthin [Beta- ) Smilax aspera
66 | KaporuHoum cryptoxanthin]* CaoHs560 553 535 491: 283 265 [62]
67 | Canonmn Sibiricasaponin A CasHs3:01 678 515 | 353:185 ong;]y gala sibirica
e 333; 273; | 315; 273; | Polygala sibirica
68 | Tpurepnen Tenuifolin C3sH56012 681 503 103 211 [59]
69 Camonun Sibiricasaponin B C3sH55011S 684 474 446; 236; 144 144 Polygala sibirica




325; 236 [29]
[uknoapranon | Cyclopassifloic acid ) Passiflora
70 (crepoubl) glucoside CarHeOrz 699 537 | 375,259 incarnata [52]
Glomeratose C [3-O-
[(E)-314a5-
trimethoxycinnamoyl]- ) )
71 ?:Hm“p"“aﬂ beta-D- CasHagO17 709 5307%’- ‘;i% 236; 144 | 177 Ploolr)T/]%arlﬁa 63]
A fructofuranosyl(2-1)-[6- ' g
O-(E)-p-coumaroyl]-
alpha-D-glucopyranoside
®ennnmnpomnan | Sibiricose A4 [3',4-0O- 547; 367; Polygala sibirica
72 OHL disinapoy! sucrose] CaHa2010 753 223 223 208 [58]
Glomeratose D [3-O-
[(E)-3,4.,5-
trimethoxycinnamoyl]-
®denunmnpornan | beta-D- 723; 599; ) Polygala
8 omn fructofuranosyl(2-1)-[33- CaeHasOro 783 | 4g0; 350 | 298467 glomerata [63]
O-(E)-3,4,5-
trimethoxycinnamoyl]-
alpha-D-glucopyranoside
) 1219;
74 | Camonun Sibiricasaponin E CosHi04023 | 1412 1382 | g89. 567: Polygala sibirica
425 495 [29]

*XUMHUYECKUE COeTMHEHNS, BIIEPBhIe OOHApyKEHHBIE [T IpeacTaBuTeneii poaa Polygala L.




