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U3 6aznanansHoro chIpbs Ganoderma lucidum BBIAENEHBI pa3BETBICHHBIE MTOJIMCAaXapUAbl. YCTAHOBJIEHO, YTO
BBIJICJICHHbIE (paKIMK CONEpPIKAT pa3BETBICHHbBIE MOJIMCaXapuabl B BUJIE KOMIUIEKCOB ¢ MenaHuHOM. [locne
OYHCTKH TIOJMCAXapUIOB METOJOM HMOHOOOMEHHOH xpomarorpaduu n3 0a3suINaIbHOTO CHIPbS MOIYYHIH IBE
¢pakiyn: HelTpaabHbIe nonucaxapuasl GW-1 ¢ Beixogom 25.71% u aHrnoHHbIE onucaxapuasl GW-2 ¢ BEIX0IOM
5.26%. V3y4ensl (HU3NKO-XMMHUYECKHE CBOMCTBA TTOMy4eHHBIX 00pasioB Metogamu MK- u YO-cnekrpockonuu.
YcTaHOBIIEHA CTETNIEHb YUCTOTHI MOJIYYCHHBIX (Dpakiiii pa3BETBICHHBIX MMOJIMCAaXapHIOB. MeTogaMu ra3oBOi
xpomarorpadum, onHomepuoii (*C-SIMP, 'H-SIMP) u asymepnoii (COSY, TOCSY, HSQC, HMBC, NOESY)
SIMP-CIieKTpOCKOITMH yCTAHOBJICHBI COCTaB U MOJIEKYJISIpPHAs CTPYKTypa IOJYYEeHHBIX 00pa3loB MoJIHcaxapy-
J0B. BeIeneHHbple ¥ OYHMIEHHBIE MONIHCAXapUAbl IPEICTABISIOT cO00H pa3BETBICHHBIC NIIOKaHBI ¢ 1,4,6- u
1,3,6-cBs3IMU MeX Ty [IIOKONMPAHO3HBIMU 3B€HbSIMU. DapMaKOTOKCHKOIOTMYECKHE UCCIIEI0BAHMSI IPOBOAMIM HA
0ebIX OECIIOPOHBIX MBIIIAX. YCTAHOBJIEHO, YTO ITOTyYESHHBIE MTOIMCAaXapu/Ibl OTHOCSTCS K V Kitaccy (MPpaKTH4eCKH
HeTOKCHYHBIe coenuHenust, LD50 > 2000 mr/kr).

Brinenennsie nmonucaxapuasl (GW) — mepcrieKTHBHBIE OMOJIOTHYECKN aKTHBHBIE KOMITOHEHTHI, HA OCHOBE
KOTOPBIX BO3MOYKHO CO3/JaHUE JIEKAPCTBEHHBIX CPEJICTB, 00JIA/IAIOIIMX FeNaTONPOTEKTOPHON U IIPOTUBOOITYXOJICBOI
aKTHBHOCTBIO.

Krouesvie cnosa: f-enokan, bazuouanbHole 2pubbl, Ni100080e Meio, QU3UKO-XUMUYECKUEe XAPAKMEPUCUKU

DOI: 10.31857/S0132342324010041, EDN: OWQAJR

BBEJIEHUE a TaKk)Ke OTPEICTICHHUIO UX CTPYKTYPhI M OMOJIOTHYECKOU

. aKTUBHOCTH. bazuanoMuIieTsl, mith 0a3uauaabHbIE TPHOBT
Ha ceronnsunuii 1eHb B MUPE NPOBOASATCA HAYyUHbIE

HCCIeOBANMS 10 TTOHCKY MPHPOIHBIX MCTOUHHKOB, (Basidiomycota), B oceTHUE TOBI CTAHOBSATCS IIPEIME-
OoraThlXx OMOJIIOTMYECKH AKTUBHBEIMHM COCAUHEHUSIMK,  TOMULAT. JTyGOKOTO MCCIIE/IOBAHMSI C TOUKH 3PEHHUSI IOUCKA

BBIJICJICHUIO U3 HUX OMOJIOTHYCCKU aKTUBHBIX BCIICCTB, HOBBIX ITPOTHUBOOITYXOJICBBIX U PA3JIMYHBIX OMOJIOrHYeCKU

Coxkpamienus: GW — BogopacTBopuMble onucaxapuasl u3 Ganoderma lucidum; GW-1 — HelitpanbHbie ionucaxapuasl, GW-2 — aHHOHHEIE
MOUCAXAPUBL.
# ABTop ju1s1 cBsi3u: (901, mouTa: xsb75@mail.ru).
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38 XAWUTMETOBA u nip.

aKTUBHBIX BeniecTB. Ocoboe BHUMaHHE YICISCTCS pa3-
paboTKe METO/IOB BBIICIICHUS] OMOIOTHYECKH aKTHBHBIX
BEIIECTB U3 OasuauaibHbIX rpuboB (Ganoderma luci-
dum (Curt Fr.), co3nanunto JeKapCTBEHHBIX CPEICTB Ha
WX OCHOBE, 00JIaJIal0IINX UMMYHOMOAYJIMPYIOIIEH H

IIPOTUBOOITYXOJIEBOM aKTUBHOCTBIO.

[Tocne momydeHust JaHHBIX O COCTaBE KIETOYHBIX
CTCHOK 0a3uIualIbHBIX TPHOOB y HCclenoBaTeneil mo-
SIBUJICSI OOJIBIION MHTEpPEeC K MMEIOMIMMCS B HX COC-
TaBe nonucaxapuaam. [lonucaxapuapl — OUH U3 BaX-
HEHIIUX KOMIIOHEHTOB OPTraHMYECKUX COCIUHEHHI,
yYacTBYIOIIMX BO MHOTHX OHOJIOTHYECKHX IpOIeccax.
MHOro4ucIeHHbIE HCCIEA0BAaHUS OKA3alIH, YTO COe-
JUHEHUS, TPOSIBIISIONINE TPOTUBOOITYXOJIEBbIE CBOII-

CTBa, UMEIOT Pa3BETBJICHHYIO CTPYKTYpy [1—4].

BonpmmHCTBO MoONMcaxapua0B, BBIICICHHBIX W3
rpu0OoB, 001aIaIOIIMX MPOTUBOOITYXO0JIEBBHIMH CBOM-
CTBaMH, MPECTABISIOT COO0H MTtoKaHbI [S]. [JrokaHbI
AMEIOT JTU00 JUHEHHYI0, THOO Pa3BETBICHHYIO CTPYK-
TYpY, COCTOSIIIYIO U3 MOJIEKYJI TIIOKO3bl. bokoBas 11enb
COJIEPKUT OCTAaTKH Pa3TMYHBIX MOHOcaxapoB. [loka-
3aHO, YTO TOJIMCAaXapuAbl, coJAepKamuecs B 0a3u-
JIUabHBIX TpHOaX, HAKAIUIMBAIOTCS B IUIOOBBIX Telax,
criopax. HambGonpias KOHIEHTpAHs TMOJINUCaXapUaI0B
HaOJfojaeTCs B MULEIUU. DTH MOJIHCAXapubl, KaKk
CKa3aHO BHINIE, PA3TMYAOTCS 10 CBOCH XMMHYECKOU
CTPYKTYpe, HO Bce uMeroT 3-(1,3)-IrokaHOBBIE TPYIITIBI
B OCHOBHOM 1lenu U B-(1,6)-III0KaHOBBIE TPYMIBI B
pPa3BETBIEHHBIX ydacTkaX. [lo-BuamMomMy, UMEHHO
MoJIucaxapu/ibl, UMEIONNe TaKhue OTBETBICHUS, U

MIPOSIBIISFOT OMOJIOTHYECKYF0 aKTUBHOCTH (pHc. 1).

HccnenoBanue CTpyKTYpHBIX XapaKTEPUCTUK TOJIH-
caxapuJoB MpPeACTaBIseT cOOOW CIOXKHYIO 3aAady C
TOYKH 3peHUsT (PU3UKO-XUMHUYECKHUX U CTPYKTYPHBIX I10-
kazateneit [6]. [enb-npoHukaromas xpomarorpadus —
OIIH U3 OCHOBHBIX METOJOB aHAJIM3a, COUETAIOLINICS C

JIETEeKTOPOM MHOTOYIIOBOTO JIa3epHOro paccesiHus. [Ipu

BMOOPIAHUYECKA ST XMW
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Puc. 1. Ctpykrypa B-TiItOKaHOB 0a3uAHANEHBIX TPHOOB.

FeJ'IL—XpOMaTOFpa(i)I/II/I nojaucaxapuabl pasaciIIrOTCA 110

MOJICKYJISIpHO# Macce [7].

[ CTpyKTYpHOIO aHanu3a MOJIMCAXapuloB IpU-
MEHSIOT METOMbI THIPOIN3a ¢ MOCIEAYIOUUM aHaIH-
30M NIPOAYKTOB THAPOIN3a METOAOM XpOMAaTO-Macc-
criektpoMerpuu. IIpuMeHeHne 3Toro Meroaa Mmo3Bo-
JIA€T MOJIYYUTh U3 OJHOIO aHAJIU3a CMECHU CBEICHUS
0 BpEMEHaXx yAep>KUBaHHUs €€ KOMIIOHEHTOB, 00 HX
OTHOCHTEIBHOM COAEPKAaHUHM B CMECH H MOIYyYHUTh

MaccC-CIIeKTPHI KaXK/I0T0 KOMITIOHEHTa cMecH [8].

AHanu3 coctaBa MOHOCAXapH10B UIMEET pelIaroliee
3HAYEHUE JUISl U3YUYEHHS CTPYKTYpPBI MOIHCAXapUIOB.
Monocaxapuasl, BEICBOOOXKIAIONINECS B PE3yIbTare
THJIPOJIN3a, MOTYT OBITh WIACHTU(PHUIIMPOBAHBI U KOJIHU-
YECTBEHHO OIPEJENICHBI C IOMOIIBIO PA3IIMYHBIX METO-
JI0B, TAKUX KaK aHHOHOOOMEHHas, ra3oBas XpoMaTo-

rpadwus, obpamienno-dpazosas BOXKX [9].

XapakTepucTuKa pa3BETBICHUS MOIUCAXAPUIOB —
OJIMH U3 BaXHBIX MOJIEKYJISIPHBIX IAPAMETPOB, OIpese-
JISIOMAX Pa3InIHbIe (PU3UKO-XUMHICCKHE CBOMCTBA
ToJICaxapuioB. Pa3BeTBIEHHBIC MONMCAXAPHUIBI MOTYT
HMETh PA3INYHYIO CTPYKTYPY, HOJI0KEHUE PAa3BETBICHUS
MOXET OBITh CITyYaifHbIM WIJIM PABHOMEPHO PACIIPENIEIIEHO
110 OCHOBHOM TIeny WX Iienu pa3setsieHus [10]. s
OTIPEICIICHHS CTPYKTYPHI MOTHCAXapUIOB MPUMEHSIOT
UK-, AMP-cnexrpockonuto. IMP-cniekTpockonus moj-
TBEPKIACT HAIMYME INIMKO3UIHBIX CBSI3E€U B CTPYKTYpE
rnojMcaxapuia ¥ KoJIM4ecTBa MOHOCaxXapuJioB B ITOBTO-

PSIIOILEHCS CTPYKTYPE, BKIIFOUast HICHTH(PHUKAIIMIO MOHO-

TOM 50 Ne 1 2024



BOJIOPACTBOPUMBII ITOJIMCAXAPUT U3 Ganoderma lucidum 39

caxapuja, o- WJIn B-CBHSI/I, THUII TJIMKO3UJHON CBSI3U U
MOBTOPAOIIUECA CAMHUYHBIC MMOCICA0BATCIBHOCTH

nonucaxapuanou nenu [11].

Mouekymnbl TIOJIMCaXapu0B MOTYT 00pPa30BHIBATH
TPEXMEPHBIE CETYaThIe CTPYKTYPhI Y€pPEe3 BOJOPOJHBIC
CBsi3M, cwibl BaH-nep-Banbca, KOBaJleHTHBIE CBSI3U U
T.1. bBonee Toro, monucaxapugHasi 1eTb UMEET OOJIBIITYIO
CTETEeHb CBOOOIBI M THOKOCTH. ITH 0COOEHHOCTH JICIaI0T
MIPOCTPAHCTBECHHYIO KOH(POPMAIIHIO TOIHNCaXaphIOB
OUYCHb CIIOXKHOM. VcciaemnoBaHus Bce dYallle IMOKa3bIBa-
IOT, 4TO OMOJIOTHYECKasT aKTHBHOCTh IMOJINCAXaPHUJIOB
HE TOJBKO CBsI3aHA C IEPBUYHBIMH CTPYKTypaMH, HO
TaK)Ke 3aBUCUT OT CTPYKTYpHI U pa3BeTBieHus [12, 13].
[TosTomMy OosbIliOe 3HAYECHUE MMEET aHaju3 CTPYK-
TypBI TIOJINCaXapua0B. B KauecTBe AOMONHHUTEIbHBIX
METO/IOB M3Y4CHUS CTPYKTYPBI MOJIUCAXAPHUIOB UCTIOTh-
3yIOT aTOMHO-CHJIOBYIO MUKPOCKOIIHIO, CKAHUPYIOIIYIO
ANIEKTPOHHYI0 MHUKPOCKOIHIO, XpoMaTorpaduio ¢ Kpy-

TOBBIM JUXPOU3MOM, PCHTTCHOBCKYHO ,I[I/I(i)paKL[I/HO u ap.

Lenp naHHOTO MCCIEIOBAaHHS — BBIICICHUE Pa3BET-
BJICHHBIX MTOJIMCAXAPUIOB U3 IPUPOTHOTO OA3MTUATTLHOTO
rpuba Ganoderma lucidum, onpenenenue ux CTPyKTYpbl
1 (PUBUKO-XUMHYECKHX CBOWCTB, MAaKPOMOJICKYISAPHOH

CTPYKTYPbI U OCTPOl TOKCUYHOCTH.

PE3VIIBTATBI 1 OBCYXIEHUNE

s mpenBapuTeNbHON OYMCTKH MCXOJHOTO CBIPbS
H3MEJIBYCHHOE TIOJ0BOE TeJNO 0azuanaibHOro rpuda
G. lucidum skcTparupoBaiu 00€3KUPUBUBAIOIIUM
pearenTom B anmapate CokcieTa — CMechio Xopodopm/
9TUIOBBIA cnupT 95% (2 : 1) npu cooTHoLIeHUH CyO-
crpat/pactBopurens 1 : 10 B Teuenue 24 4, 4To MpuBoO-
JUJIO K YAAJCHUIO JINMHUI0B, YACTUYHO NMPOTECHHOB,
MOHO- U OJIMTOCAaXapu0B, KPacslIUX BEILECTB U HEOpP-
raHWYEeCKUX HPUMECEH, MPU 3TOM BBIXOJ IPUMECEH y
OasuaunanpHoro rpubda cocraBun 3.6%. Ilocie obec-
CMOJIMBaHHS CBIPbsI JUIS BBIICICHUS M3 HEro BOAOpAC-

TBOPUMBIX ITOJIMCAXapUa0B IMPOBEINU IMOCICAOBATEIb-

BUOOPTAHUYECKA S XUMUA Tom 50 Ne 1

HYIO 3KCTPAaKIHUIO CbIPpbA BOI[Oﬁ u JII/IO(I)I/IHI/ISI/IpOBaJ'II/I.
BLIXO,Z[ BOAOPACTBOPUMBIX ITOJIMCAXAPUIOB U3 6aSI/I,Z[I/IaJ'II:—

Horo rpuba G. lucidum (GW) coctasui 15.16%.

W3 nuTtepaTypbl H3BECTHO, YTO OCHOBHOM KOMITOHEHT
BOJHBIX M3BJICUCHUN W3 0a3UAMOMULETOB — MEJIAHUH,
cocrasmstonmii 50-60% ot ux cyxoro ocrarka [ 14], mpu
9TOM Pa3BeTBIICHHBIE MOJHCAXapU/bl B 023U THOMUIIET-
HBIX TpUOax HaXOIATCs B BUJE MEIaHWH-IIIIOKAHOBOTO
komIuiekca [ 15]. MenaHuHBI B OCHOBHOM PacTBOPEHBI B
DTIOKaHOBOM MaTpukce. ConepxaHne MeTaHnHa B BUJIE
KOMILJIEKCa C MoJucaxapuiamMu noarsepxaaercs YO-

CIICKTPOCKOIMMYCCKUM HUCCICAOBAHUAM.

[Iposenen Y®-criekTpaibHbI aHAIU3 COJIEPIKAHUS
MEJIaHWHA B BOJIOPACTBOPUMBIX (DPAKIIUSIX ITOJIMCAXAPH-
noB (GW), BBIIEICHHBIX U3 0a3UAMOMHIIETHOTO ChIPbSI
(puc. 2). Ilokazano, uto B obmactu 320-360 HM HAOITIO-
JTAIOTCS TIOJI0CHI MOTJIOLIEHHSI, COOTBETCTBYIOIIHE ITOJIO-

cam morionieHus MenanuHa [16].

s uccnenoBanns CTPYKTYpPBI HEOOXOUMO HCITOIh-
30BaTh 4KCcThe (Pppaknuu nonucaxapuaos. [TosTomy
MOJTYYECHHBIE BOJOPACTBOPUMBIE MOJIHCAXAPHUIbI OBLIH
JTOTIOJTHUTENIHHO OYWIIICHBI METOaMH HOHOOOMEHHOH |

reNb-XpoMaTorpadum.
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Puc. 2. YO-criekTp BOAOPACTBOPUMBIX (Dpakifuii mosuca-
XapUI0B, BBIICICHHBIX W3 0a3UIHATBLHOTO ChIpbs Ganoderma
lucidum.
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M nanpHeimed ounctku Gpakuuo GW xpomaro-
rpacdupoBanu Ha kononke ¢ DEAE-niemtono3oii meto-
JaMH{ HOHHOTO OOMeHa. DIIoMpoBaHKE MPOBOAMIIH MO~
CJIe/IOBaTEeNbHBIM J00ABICHHEM BOJIBI, DIIONPOBATIACH
¢paxuns GW-1, 3arem 0.1 M pactBopom NaCl amtoupo-
Bamu ¢pakuuio GW-2. Co BpeMeHEM KOHLEHTpPAIHsI
pactBopa NaCl Bo3pactana mo 1.0 M. Heirpanpabie
nojucaxapubl ObUIM pa3aesiCHbl MPH AIIIOUPOBAHUH
JUCTUUINPOBAHHON BOJOW, & AaHUOHHBIE — IPAJUEHTOM
NaCl. Ilpu 3ToM BBIXOI HEUTPATBHBIX MOIHUCAXAPUIOB
¢pakuuy nmoarMcaxapuaoB U3 O0azuIHMaIbHOTO rpuda
G. lucidum GW-1 cocraBun 25.71%, aHHOHHBIX TIOJIH-
caxapugoB GW-2 —5.26%.

Ha puc. 3. npencraBineHa xpomMarorpamMma pasjere-
HUS TIOJYYCHHBIX U3 0a3UJMOMMIIETHOTO ChIPhs (h)paK-
rnit monucaxapuaoB Ha DEAE-nemmrono3nom copOenTe,
C TIOMOIII0 KOTOPOTO OBLIU pa3JelIeHbl HEUTPabHbIC

(GW-1) u aunonnsie (GW-2) nonrcaxapuibl.

s ompeneneHuss TOMOTEHHOCTH (DpaKIuii Ucxo-
HBIX [OJIUCAXapUI0B, a TAKXKE OYUCTKU UX OT COILYyTCTBY-
IOIMX MPUMECEN C LIEJIbIO JTaJbHEUILEr0 U3YyUYEHUs UX
COCTaBa U CTPOEHUS YITIEBOJHBIX 1I€TIeH TIPOBE/ICHA Teilb-

xpomarorpadus Ha cedanexce G-75. B mponecce pazae-
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Puc. 3. Xpomarorpamma pazzaenenus noiaucaxapugos GW-1
n GW-2 Ha nonooOMeHHoit kostorke ¢ DEAE-52-nemntono3oii
(omoent 0—1 M rpapuent NaCl, ckopocTb 2IOMpOBaHUS
1 Mmut/muH).

BMOOPIAHUYECKA ST XMW

JIeHns1 OBUTO OTPeNIeNIeHO, YTO KaXK/blil 0Opaserr moca-

Xapuaa COCTOsUT U3 OAHOPOAHBIX MMOJINCAXapUua0B.

[Mocne oyncTkM monucaxapuaoB (EeHOI-CepHO-
KHCJIOTHBIM METOJIOM OIPENIENTVIIN KOJIMYECTBO YITIEBOJOB
B 00pa3uax, pe3yiasraTsl npeacTasieHsl B Taon. 1. Komu-
YECTBO YIJIEBOAOB B HEUTPANbHBIX (pakIusix ObLIO

Oosiblile, YeM B aHMOHHBIX Qpakuusx (tadm. 1).

JU1s1 TasIbHEMIIEro aHaIN3a CTPYKTYPhl IOJIMCAaXapui0B
ObpuTH TIpoBeaeHBl MK-crekTpockommueckne uecieno-
BaHMs BbIneneHHbIX ¢pakuuii. B UK-cnekrpax uccie-
JTyeMBIX 00pa3IoB 00OHAPYKEHBI BCE MTOJI0CHI TTOTJIOMICHUS,
XapaKTepHBIC /LIS B-TTFOKAHOB M MEJIAHWHOB — JIJIS CBsI-
3eit O—H monmcaxapunos u cBsazeit N—H MenaHuHOB B
o6mactu 2900 cm~! [17]. Ilonoca nornomieHus B HHTEP-
Basie 2850-2900 cM~!' cOOTBETCTBYET BalEHTHBIM KOJIE-
Oanusam aroma yrinepona C—H-cszeir C6 monmcaxapu-
noB. B untepsane 1460-1650 cM ™' HaxomsTCS TIONOCKH!
MTOTJIOMICHHSI, COOTBETCTBYIOIINE BAJICHTHBIM KoJieha-
HusM cBsi3u C=C apoMaTuyecKoro KoJblla MEJIaHUHA U
cBs3u C=0 kapOOKCWIBHBIX Tpynn. B obmactu 1170—
1350 cm! HaGrOMAIOTCS TOIOCHI HOIIOLICHHS, COOT-
BETCTBYIOIHE Tonncaxapugam u cBsizu C—O kapOok-
CWIBHBIX IPYIIL. B criekTpax 0TMEUEHBI MON0CH MOMJIO-
menus B unTepsaie 1050-1150 cm~!, coorBeTcTBY!IO-
mue BaJeHTHBIM KosieOanusMm cBsizeii C—O—C miroko-
MUPAHO3HOTO KOJbI[a Mojucaxapuaos. B oOmactu
500-650 cM—! mpHCYTCTBYIOT HONOCHI MOMIOIIEHHS,

XapaKTEPHBIC I PA3JIMYHBIX THIIOB KOJICOAHUM CBS3H

Taoaumna 1. Coneprkanue yrieBoa0B, BbIJIEIEHHBIX 13 0a31T1-
anpHOTO rpubda Ganoderma lucidum, mocie ppaKIMOHHUPOBAHUS

PactBopurens Ungp Kommaecrso o, | Ipumecu,%
HoIMcaxapua | monucaxapuios, %
Bona GW-1 99.41 0.60
0.1 M NaCl GW-2 65.01 69.99

TOM 50 Ne 1 2024



BOJIOPACTBOPUMBII ITOJIMCAXAPUT U3 Ganoderma lucidum 41

C-H (B cootBerctBum ¢ puc. 4). Kak BugHo u3 puc. 4,
B ouniieHHBIX Ppaknusx GW-1 u GW-2 HabmonaroTcs
MEHee MHTCHCHBHBIC IOJIOCHI MOIVIONICHHUSI B 001acTH
1660 cM~!, 4To rOBOpPUT 06 OTCYTCTBMH MEJaHWHA B

obpasmax.

Hanee OblIM OmpeesieHbl MOJICKYISIPHO-MAcCCO-
BbI€ XapaKTEPUCTUKH MOIYYEHHBIX (ppakumii MeTo-
JIOM Tenb-prnbTpanuu. PesynbsraTel aHamm3a MOJIEKY-
JSIPHO-MACCOBOTO PACIIPEIEIICHUSI METOIOM T'elIb-XpOMa-
torpaduu (Tabn. 2) mokaszaiau, YTO MOJIEKYJspHAs
Macca o0pasnoB BogHOU ppakmuu (GW, GW-1, GW-2)

Haxoautcs B npenenax 10.5-17.7 x/a, monekynspHo-

GW

GW-1
GW-2 f \\ \i/

4000 3400 2800 2200 1600 1000 400
1

CM

Puc. 4. UK-cnextpsl o6pa3noB HeounnieHHbIX (GW) 1
ounieHHbix (GW-1 u GW2) ¢paxuuii nmonucaxapuaos u3
Ganoderma lucidum.

Tab6auna 2. MonexkynsapHO-MacCOBBIE MapaMeTpsl MoIuca-
XapHJIOB, BBIJIEJICHHBIX 13 0a3uauanbHoro rpubda Ganoderma

lucidum
v | i penpescrome (iw i)
e
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MaccoBoe pacupeneinenue (Mw/Mn) — B mpenenax
1.4—1.5. O6pasusl XapakTepU3yIOTCS OTHOCHUTEIBHO
HEOOBIINM 3HAYEHHEM TMOMUANCIIEPCHOCTH, YTO yKa-

3bIBACT HA TOMOTCHHOCTD MOJIMCAXaprua0B (Ta6J'I. 2)

Jns ananmza CTPyKTYpBI CBS3€H MOJIMCAXapHI0B
IIMPOKO HCIMOJIB3yeTCAd METOJ METHJIMPOBAHUS C HC-
MOJIb30BAHUEM METHUJIMOAMNAA sl MpeoOpa3oBaHUs
BCEX CBOOOJHBIX THAPOKCUIBHBIX TPYMI MOJEKYI
noJincaxapujia B METOKCUTPYNIbl. MeTuinpoBaHHBIN
MoJIMCaxapu TUIPONIH3YIOT JO MOHOCAXapUIOB U BOC-
CTaHaBIMBAIOT C MCHOJb30BaHUEM OopoaenTepuaa
Harpusi. BoccraHOBIIEHHBIE MOHOCAXAPH/IBI ALETHIHPYIOT
YKCYCHBIM aHTHAPHUIOM C 00pa3zoBaHHEM JIETYUHX
MPOAYKTOB — YaCTMYHO METHJIHMPOBAHHBIX all€TaTOB
anbaAuTOB. s MOCHTU(PUKALIUKY U KOJIMYECTBEHHOIO
ONpe/eNIeHUs] YaCTUYHO METHUIIMPOBAHHBIX all€TaTOB
aJbJAUTOB UX aHAIN3HPYIOT METONOM T'a30BOH XpoMma-
torpaduu u macc-cnekrpomerpuu (I'’X-MC) [9, 18, 19].

Tunsl cBA3BIBAaHUSA MOHOCAXapUIHBIX €JUHUI B
noyicaxapuiax OblITM UICHTU(UIUPOBAHBI TTOCPE]-
CTBOM METHJIMpPOBaHUA. VIHAMBUIYyaIbHOCTh U Xapak-
Tep (parMeHTaluy NMEPMETHIMPOBAHHBIX AJIbAUTOJI-
areranei NeTeKTUPOBAIU C MOMOIIBI0 0a3bl TaHHBIX
macc-cektpoB (NIST-2017). IlpoueHT MeTUnMpoBaH-
HBIX CaxapoB OIIEHWBAJIHM METOJOM BHYTPEHHEW HOpMa-
muzanun. ['’X-MC-ananu3 nepMeTHINpOBaHHbIX aJlbIu-

ToJIareTajel npeacTasicH B Tab. 3.

Ananusz I'’X-MC nokasai, 4To nepMeTUINpPOBAHHBIE
aJpIUTONIANeTaTH, TToydeHHble 3 gpakunn GW-1,
cogepxar 1,5-mu-O-anerun-2,3,4,6-tetpa-O-MeTHII-
rmouutod, 1,3,5-tpu-0O-auerun-2,4,6-tpu-O-MeTui-
omroruton, 1,4,5-tpu-0-anetun-2,3,6-tpu-O-MeTHII-
rnonuton, 1,5,6-tpu-0O-aunetun-2,3,4-tpu-0-
MeTtuaraouuroi, 1,4,5,6-rerpa-0O-anerun-2,3-au-0-
MetuiarmonuTon u 1,3,5,6-terpa-0O-anetun-2,4-nu-0-
METHI-IIOUTOI. [lomyueHHbIe pe3ynbTaThl JOKa3bIBAIOT,

gto monucaxapua GW-1 coctout m3 xoHmeBwX (1,3)-,
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Tadmumna 3. Pesynprarsl ' X-MC metunupoBanHbix nosnucaxapuoB GW-1, BeiieneHHbIX 13 OaszunuanbHoro rpuda Ganoderma

MOJ'[ﬂpHBIC COOTHOIICHUA

OCHOBHBIE MAaCCOBBIEC ()parMeHTHI, 71/z

lucidum

MetunupoBaHHblil caxap| [7Hko3uaHbIE CBS3H
2,3,4,6-Me,-Glep 1-Casizannsiii Glep 3.0
2.,4,6-Mes-Glep 1,3-Caszannsblii Glep 1.0
2,3,6-Me;-Glep 1,4-Cesizannsiit Glep 1.0
2,3,4-Me;-Glep 1,6-Casizannsriii Glep 1.0
2,3-Me,-Glep 1,4,6-Cesizannbiit Glep 1.0
2,4-Me,-Glcp 1,3,6-Cesi3annsiit Glep 2.0

43,45,71,87,102, 118, 129, 145, 161, 162, 205
43,45,71, 87,101, 118, 129, 161, 174, 217, 234, 277
43,45,71,87,102, 113, 118, 129, 162, 173, 233, 277

43,59, 71, 87,99, 102, 118, 129, 162, 189, 233

43, 85,102, 118, 127, 162, 201, 261, 305
43, 87,102, 118, 129, 189, 234, 305

(1,4)-, (1,6)-, (1,4,6)- u (1,3,6)-cBsI3aHHBIX TIIIOKOTHPA-
HO3WJIBHBIX OCTaTKOB.

Ha puc. 5 npencraBieHbl IepMETUIUPOBAHHBIE
anpauTonanerany u3 ppakmuu GW-1.

ITokazaHo, 4TO OCTaTKH caxapoB B IMOJUCAaXapuIax
paxkmmm GW-1 HaXoaATCS B MOJSIPHOM COOTHOIICHHH
3:1:1:

MOJIMCaxapubl TPEACTABISIOT co00il pa3BeTBICHHBIC

1 :1: 2. BeigeaeHHble U OUYHUIIEHHEIE

nojucaxapuabl B—I‘HIOK&HOBOFO tuna. OcHoBHas OCIIb

OCH; OAc

AcO

g AcO Y
OCH;  OCH;  OCH, OCH; OCH; OCH,
U] (m
OCH; OAc
= OCH; OAc
AcO v :
H AcO’ ’y
OCH; OAc  OCH, g
OCH; OCH; OAc
() ()
OCH;  OAc OAc  OAc
AcO v AcO ;
OCH; OAc  OAc OCH; OCH; OAc
(v) (v

Puc. 5. IlepmerunupoBannsle anpauronaneranu: 1,5-qu-0-
anetmi-2,3,4,6-rerpa-O-metwi-rmonuton (I); 1,3,5-tpu-
O-auernn-2,4,6-tpu-O-metun-rmormron (II); 1,4,5-tpu-O-
anetmi-2,3,6-tpu-O-metun-rimonuton (III); 1,5,6-tpu-0-
anetuin-2,3,4-tpu-O-metwirmonuron (IV); 1,4,5,6-terpa-
O-anerwi-2,3-mu-O-merunmmonuron (V); 1,3,5,6-terpa-O-
anetmi-2,4-nmu-O-metun-rimoruton (VI).

BMOOPIAHUYECKA ST XMW

COCTOWT U3 TITIOKOTIMPAHO3HBIX 3BEHBEB, CBA3AHHBIX 1,4- 1
1,3-CBSI3b10 C OTBETBICHUSIMH C 1,6-ITTIOKONMPAHO3HBIMU

CBA3sAMMU.

Crextpsl *C-SIMP coziepskar HeHHYI0 HHPOPMALITIO
0 (YHKIMOHAJIBHOM COCTaBE IOJIMCAXAPUIOB, HOJIO-
KEHUSAX CBSI3€H MEXIy 3BEHBSIMH, pa3Mepax LUKIIOB
MOHOCaXapHIHBIX OCTaTKOB, KOH(UTYpALUIX TIHKO-
3UAHBIX CBSI3€M MEXIY 3BEHBSIMH U IOCIENOBATEIIb-
HOCTH MOHOCAaXapuIoB B Lenu. M3 crnekrpos BC-gaMmP
MOKHO OMNpPEIeNUTh a0COTIOTHBIE KOH(UTypauu OT-
JENTbHBIX MOHOCAXapHIHBIX OCTATKOB (E€CITH M3BECTHBI
KOH(UTypaly COCeIHUX 3BEHBEB), a TAKXKE MOIYUUTh
JTaHHbIE O PEryJIsipHOM CTPOEHHUHU MOJHCAXapHUIO0B.
Ecnu u3BecTeH MOHOCaxapuJHbIH COCTaB JIMHEHHOTO
PETYISIPHOTO MOJINCAaXapHuia, IOCTPOEHHOIO U3 MOBTO-
PAIOLIMXCS OTMTOCaXapHIHBIX 3BEHbEB, TO 33/1a4a yCTa-
HOBJIEHHUS €ro IOJHOI0 CTpOeHud 1o crnekrpy AMP
YCIIEIIHO pemaeTcsi ¢ MOMOILBI COOTBETCTBYIOIIUX
KOMITbIOTEpHBIX Iporpamm [20]. ITosTomy nanbHeliiee
M3y4YeHHE MOHOCAaXapHIHBIX MOCJIEI0BAaTeIbHOCTEN U
CTPYKTYypHI nonucaxapugoB GW-1 Obutr M3ydeHHI ¢
ucnosb3oBanueM onHomepHoit (13C-SIMP, 'H-SIMP) u
nsymepnoit (COSY, TOCSY, HSQC, HMBC, NOESY)

SAMP-cnekTpoCKONUH.

XuUMUYecKHe CJIBUTH IIPOTOHOB Ha criekTpax 'H-SIMP
¥ yrieposioB Ha criektpax *C-SIMP nns ppaximu GW-1
npuesensl B Ta01. 4. Cnexrpst 'H-SIMP dpaximu GW-1

TOM 50 Ne 1 2024
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Taéauna 4. Xumuueckue casuru 'H-SIMP u 3C-SIMP nns nonucaxapuna GW-1, BbIEIEHHOTO U3 6a3uauaIbHOTO Tpuba

Ganoderma lucidum

OCTaToK INMKO3HMIHOM CBS3H H1/Cl H2/C2 H3/C3 H4/C4 H5/C5 H6/C6
1,3-Glep (A) 4.81/102.30 3.92/80.07 3.73/83.51 3.69/66.68 3.70/77.22 3.75/60.66
1,3,6-Glep (B) 4.78/102.41 3.68/79,07 3.78/84.06 3.94/66.73 3.67/74.32 3.91/69.30
1,4-Glep (C) 5.01/97.84 3.33/72.97 3.52/75.68 3.68/79.07 3.49/75.73 3.73/60.64
1,4,6-Glep (D) 5.09/101.50 3.55/72.56 3.42/75.71 3.83/78.04 3.38/74.35 4.04/69.27
Tepmunan-Glep (E) 4.55/102.45 3.86/72.15 3.64/74.75 3.71/71.57 3.86/76.32 4.01/60.16
1,6-Glep (F) 4.88/100.27 3.80/72.50 3.52/74.68 3.69/69.67 3.51/75.31 3.87/68.26

MOoKa3aliu, 4TO noJimcaxapua UMECT ECTb aHOMCPHBIX
CUTHAJO0B, HaOmwonaemMbix npu 4.42—5.09 Mm.xa., 4to
YKa3bIBa€T Ha TO, YTO ITIIOKOIIMPAHO3UJIbHBIC 3BCHbS

royicaxapunoB obmanarT B-koHdurypanmei [21].

OTH pe3yibTaThl COMIACYIOTCA C pe3ylbTaTaMy aHa-
nm3a metogoM MK-cnekrpockormu. Kpome toro, B-koH-
¢urypanus MOHOCaXapUAHBIX OCTATKOB IOJIHCAXapH-
0B noaTBepKaacTcs cnekrpamu SC-SIMP, B KOTOpBIX
XapaKTepHbIe CUTHAJIBI /1151 aHOMEPHBIX aTOMOB yIiIepoJa
C1 nosBnstores npu 97.84-102.75 m.a. [22].

XUMHUYIECKUE CIBUTH aHOMEPHBIX IIPOTOHOB OCTATKOB
1,3-Glep (ocratok A) GW-1 Obutn 0OHaApyKEHBI MIPH
4.81 m 4.42 m.a.. OTO yKa3plBaeT Ha TO, YTO OCTa-
ToK B-cBsizanmbiif. Ha cnektpax '3C-SIMP u 'H-SIMP
nonucaxapuga GW-1 BUAHBI XapakTepHble ISl TpyI-
MUPOBOK aTOMOB CHUTHAJIBI POTOHOB M YTIEPOJOB C
uentpamu npu 1,3-Glep H2/C2, C3/H3, H4/C4, H5/CS,
H6/C6 nabmoparorcest mpu 3.92/80.07, 3.73/83.51,
3.69/66.68,3.70/77.22 1 3.75/60.66 M.ZI. COOTBETCTBEHHO
(puc. 6). Uccnenoanuss HMBC u NOESY mnoxa3zanu,
gto octatok 1,3-Glcp GW-1 cBsazan ¢ 1,3,6-Glep

rocpenctBoM PB-(1,3)-TTHKO3UIHON CBSI3H.

B crrektpax ocrarkos 1,3,6-Glep (ocratok B) dpakmmm
GW-1 criennduueckue CUTHAIB aHOMEPHOTO TIPOTOHA
nposBisiuck npu 4.78 u 4.64 M.1., yka3piBas Ha To,
YTO OCTaTKH MMEIOT PB-koHpurypamnuio. Ha cnextpax
13C-SIMP, 'H-SIMP nonucaxapuna GW-1 xapakTepHbie

JJIA TPYOIIUPOBOK aTOMOB CUTHAJIBI ITIPOTOHOB U YIJICPO-

BUOOPTAHUYECKA S XUMUA Tom 50 Ne 1

noB ¢ nieaTpamu mipu 1,3,6-Glep H2/C2, C3/H3, H4/C4,
H5/C5, H6/C6 nosiBnsirorest ipu 3.68/79.07, 3.78/84.06,
3.94/66.73,3.67/74.32,3.91/69.30 M.J1. COOTBETCTBEHHO.
OxcnepuMmentel HMBC nu NOESY nokasanu, 4to ocTat-
ku 1,3,6-Glcp B GW-1 cBsi3aHbI IpyT € IPYTOM U C OCTAT-
koM 1,3-Glcp nmocpenctsom B-(1,3)-mmMko3ugHOM CBsI3H,
1,4,6-Glcp-octarku cBsizansl ¢ 1,4-Glep-, 1,6-Glep-
nocpeacteoM B-(1,6)-, B-(1,6)- u B-(1,4)-rHKO3UAHBIX
CBSI3EH.

CIIeKTpOCKONMMYECKHE UCCIIeJOBAHHS OCTATKOB 1,4-
Glcp (ocrarox C) B monmmcaxapume GW-1 mokaszanm,
YTO OCTaTKH MPUCYTCTBYIOT B B-KOHpuUrypauuu. B
crektpax GW-1 cnernududeckue curransl mais 1,3,6-
Glep H1/C1, H2/C2, C3/H3, H4/C4, H5/C5, H6/C6
nposiBisitoTes nipu 5.01/97.84, 3.33/72.97, 3.52/75.68,
3.68/79.07,3.49/75.73, 3.73/60.64 M.11. COOTBETCTBEHHO.
Hccnenoanusgs HMBC 1 NOESY noxkasaiu, 4To 0CTaTok
1,4-Glcp B oopasze GW-1 cszan ¢ 1-Glep- u 1,4,6-Glep-
ocrarkamu rocpeactBoM P-(1,4)- u B-(1,6)-mMKo3UAHBIX

CBSI3€Hl COOTBETCTBEHHO.

JlanpHelme ucciae0BaHus MoKa3aiu, YTO OCTATKU
1,4,6-Glcp (ocratok D) mommcaxapuga GW-1 nmeror
B-kouduryparuro. B cnekrpax GW-1 pezonance! 1,4,6-
Glep H1/C1, H2/C2, C3/H3, C4/H4, H5/CS5, H6/C6
obnapyxens! mpu 5.09/101.50, 3.55/72.56, 3.42/75.71,
3.83/78.04,3.38/74.35,4.04/69.27 M.Ji. COOTBETCTBEHHO.
Anam3z HMBC u NOESY mnoxasan, uro ocratku 1,4,6-
Glcp B GW-1 cBsizansl ¢ ocrarkamu 1,3,6-Glep-, 1,4-
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Puc. 6. Criexrpsl *C-SIMP (@), 'H-SIMP (6), HSQC (¢) 1 HMBC (2) nonucaxapuga GW-1.

Glep- u 1,3-Glep mo B-(1.,4)-, B-(1,6)- u B-(1,3)-rmmmko-
3UIHBIM CBS3SM COOTBETCTBEHHO.

B crekTpax GW-1 0b11u 00HapyKEeHBI KOHIIEBBIC
octarku 1-Glcp (ocrarok E), umeromue B-xondurypa-
nuto. B cnexkrpax GW-1 xapakTtepHble CHTHAIBI A
1-Glep H1/C1, H2/C2, C3/H3, C4/H4, H5/CS5, H6/C6
oOHapyxeHnsl tipu 4.55/102.45, 3.86/72.15, 3.64/74.75,
3.71/71.57,3.86/76.32,4.01/60.16 M.11. COOTBETCTBEHHO.
Oxcniepumentsl HMBC 1 NOESY sicHO mokaszanu, 4To
KoHI1eBbIe ocTarku B GW-1 cBsi3aHbl ¢ ocTaTtkamu 1,3,6-
Glcp-, 1,6-Glep- u 1,4-Glep nocpencrsom B-(1,6)-,
B-(1,6)- 1 B-(1,4)-TTUKO3UAHBIX CBSI3€H COOTBETCTBEHHO.

CIeKTpOCKOTMYECKHE UCCIISIOBAHMSI ITOKA3alH, YTO

nonucaxapuasl comepskar ocrarku 1,6-Glep (ocrartok F),

BMOOPIAHUYECKA ST XMW

nMmeromue B-koHpurypamnuto. B cnexrpax GW-1 crieru-
¢uaeckue curaanst 1 1,6-Glep H1/C1, H2/C2, C3/H3,
C4/H4, H5/C5, H6/C6 obnapysxensr npu 4.88/100.27,
3.80/72.50, 3.52/74.68, 3.69/69.67, 3.51/75.31,
3.87/68.26 m.1. cootBeTcTBeHHO. B nccnenosannsx HMBC
1 NOESY kpocc-nuku mokasanu, uro octatku 1,6-Glep
B oopasmax GW-1, ceszansl ¢ 1,3,6-Glcp- 1 koHIIEBEIMH
1-Glcp-ocrarkamu ocpenctBoM f-(1,6)-TITHKO3UITHBIX

CBsI3€EH.

Ha ocHOBaHMM pe3yibTaToB aHaIM3a METUIIUPOBAHHS,
1D u 2D SIMP-criekTpoB OB BBISICHEHBI TIOPSIIOK U
MOCIIE/IOBATEILHOCTD CBSI3bIBAHHS, & TAKIKE BO3MOYKHBIC
CTPYKTYPBI MOHOCaXapH/THBIX OCTATKOB B ITOJIMCaXapHIax

GW-1. Ha puc. 7 mokazaH MOpsIOK CBSI3BIBAHUS, TIO-

TOM 50 Ne 1 2024
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Puc. 7. Ilopsaok CBSA3BIBaHHS, TOCIEIOBATEIBHOCTh MOHOCAXaPUIOB I BO3MOXKHBIE CTPYKTYPHI moiucaxapuaoB GW-1.

CJIEIOBATEIbHOCTh M BO3MOXKHBIE CTPYKTYpHI TOJIHCA-
xapunoB GW-1. BeisicHeHHasI CTPYKTypa MOKa3bIBaeT,
gT0 nonucaxapua GW-1 — pa3BeTBICHHBIN MOTUCAXaPHUT
B-mmtokaHoBOro THMNA. B monmcaxapuaHbIX LEHsX pas-
BETBJICHHE MPOMCXOAUT 3a cueT ocTtarkoB 1,3,6-Glep
u 1,4,6-Glcp. Crenenp pa3BeTBieHUs MoJMcaxapuia

GW-1 oxkazanoce pauoii 0.75.

Panee Obuta M3y4eHa MPOTHBOOITYXOJIEBAst U TEaTo-
MPOTEKTOPHAS. AKTUBHOCTH BOJIOPACTBOPUMOIO ITOJIH-
caxapuna (GW) in vivo [23, 24]. YcTaHOBIIEHO, YTO MO
BIUSHHUEM TIONHcaxapuia (25 MI/Kr B CyTKU B TCUCHHE
10 cyT nepapaibHO) HaOIIOJAeTCsd UHTHOUPOBAHUE
pOCTa CONMIHON OMYyXOJW aJ€HOKApPIMHOMBI Dpinxa
y mbimei Ha 59.34% mo o6wvemy u 60.21% 1o macce.
Ha Momenn ocTporo TOKCHYECKOTO TenaTruTa, BhI3BaH-
Horo BBeneHUeM 50%-HOTO pacTBOpa YeThIpEX-
XJIOPUCTOTO YTIIEPOAa, OLCHEHA renaTonpoTeKTOpHas
akTHBHOCTB. [1o pe3ymbraram HcclielloBaHHS BOJIO-
pactBopuMbIil monucaxapun (GW) 6asuanaabHOTO
rpuba Ganoderma lucidum B no3e 25 mr/xr obna-
JlaeT BBICOKOUM remaTonpOTeKTOPHOW aKTUBHOCTHIO.
[Toka3zaHO CHUXEHUE aKTUBHOCTU (PEPMEHTOB TicUe-
Hu (anmannHaMuHOTpaHc(hepasa (AJIT), acmapraramuno-
tpachepaza (ACT) u menounas ¢ocdaraza (D))
B ONBITHBIX rpynnax. [lomy4eHHbIE JaHHBIE CBUJE-
TEIBCTBYIOT O TOM, YTO BBIJICJICHHBIC IMOJTHCAXAPHUIIBI
(GW) npenctaBistoT co00# MepCreKTUBHBIE OUOJIOTH-

YCCKH aKTUBHBIC KOMIIOHCHTEI, HA OCHOBE KOTOPEBIX BO3-

BUOOPTAHUYECKA S XUMUA Tom 50 Ne 1

MOXKHO CO3JaHHUC JICKAPCTBCHHBIX CPCACTB C Ireraro-

IIPOTEKTOPHOM U MPOTUBOOITYXOJEBOI AKTUBHOCTBIO.

Bce dapmakonormveckue mccienoBaHUsS OCTPOU
TOKCHYHOCTH NPETapaToB IIPOBOANIN Ha 3J0POBBIX I10JI0-
BO3PEITBIX )KUBOTHBIX (MBIIIAX ), TPOIIEAIINX KapaHTHH

He MeHee 14 cyT.

B konre sxcnepuMeHTa BRIUUCISIN CPeIHEe-CMep-
TenbHy10 103y (LDsg) 1 onpenesnsiim Kiace TOKCHYHOC-
™ [25, 26].

Jluisi u3ydeHuss OCTpPOW TOKCMYHOCTHU Ha MbIIIax
npenapat GW BBOIWIN OTHOKPATHO BHYTPUKEITYJOUHO
B mo3ax 500, 1200, 1600 u 2000 mr/kr. Uepe3 510 mun
MocJe BBEACHUS IMpernapara BO BCEX M3y4aeMbIX J03aX
Y KUBOTHBIX Ha6monanom> YMEBIBAHHUE, CYXCHUEC IT1as,
Ky4YKOBaHHE U MOYEHUCITyCKaHUs. MBIIIH BO BCEX IPyIIax
BO3BpalIadnCch K HOpMe B TeueHue 2—-3 4. ['mbenn
JKUBOTHBIX BO BCEX MCIOJIB30BAHHBIX JI03aX Ipemnapara

He Obu10 oT™MeueHo (0/5).

[pyrue m3ydeHHbIe TTOKA3aTeNN: COCTOSTHUE BOJIO-
CSIHOTO U KOXKHOTO MOKPOBA, MOJIOKEHUE XBOCTA, KOJIH-
YECTBO M KOHCUCTEHITHS (DeKABHBIX Macc, N3MCHCHHUS
Macchl Tejda — BO BCEX HCIHOJb30BAaHHBIX J03aX Ha
MPOTSHDKEHUU BCETO cpoka uccienoanus (14 cyr) e

OTKJIOHAJIMCH OT HOPMBI.

N3yuenue octpoil TokcuuHoCTH npenapara GW
(tabm. 5) mpu mepopaJLHOM BBEICHHHU IMOKa3aio,
YTO Ipenapar Npu BHYTPHKEIYIOYHOM BBEJECHUH

Mblam cooTBeTcTByeT LDsy > 2000 mr/kr. CorayicHo
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Taoauma 5. OcTpas TOKCHYHOCTh MPH MIEPOPATBHOM BBEICHUH BogopacTBopuMoro monucaxapuaa (GW) u3 0a3uanaabHOTo

rpuda Ganoderma lucidum

Yucno norudummx/ 4nucio
IIpenapar Bup )KUBOTHBIX, ITyTh BBefeHust | Jlo3a, MI/kr KUBOTHBIX LDs, Mr/xr
500 0/5
BonopactBopuMBIii onucaxapus Mpimu, 1200 0/5 ~2000
(GW) u3 Ganoderma lucidum MepOPaAILHO 1600 0/5 -
2000 0/5

MonuduimpoBanHoil knaccudpukanun OECD (Opra-
HH3aIHs 5)KOHOMUYECKOTO COICHCTBHS M Pa3BUTHS), TaH-
HBI{ TIpenapar npu NepopasbHOM BBEJCHUN OTHOCHUTCS

KV KJIaCCy MPAKTUICCKU HETOKCUIHBIX COGI[HHGHHP'I.

OKCIIEPUMEHTAJIBHA S YACTb

BbigesieHue BOAOPACTBOPUMBIX IOJIHCAXAPH/IOB.
B kauecTBe MPUPOJHOTO CHIPHS JIJIsl U3BJICUECHUS BOJO-
pacTBOPUMBIX ITOJIMCaXapuI0B HaMH ObIJT BEIOpaH 0a3u-
JIUabHBIA TPYTOBOW TPUO TPYTOBHK JIAKUPOBAHHBIN
(Takxe BO3MOXHBI Ha3BaHWs JInHwkK nnn Pedmn)
(mar. Ganoderma lucidum) — rpub poma Ganoderma,
B HacTofIee BpeMs BKIIIOYaeMbIii B cemeiicTBo Poly-
poraceae. Ganoderma lucidum cobGpan B mMecTax
€CTECTBEHHOT'O MPOU3pAcTaHusl Ha TeppuUTOpuH Y30e-

KuCTaHa B ByCTaHHLIKCKOM paﬁOHe.

[l BBIZICTICHUS] BOAOPACTBOPUMBIX MOJTHCAXAPUIOB
U3 MPUPOJHOTO CHIPhSl MCIOJB30BAIU BBICYIICHHBIC,
U3MeINBICHHBIE, 00e3)KUPEHHBIE TPYTOBbIC Teia. Bricy-
meHHoe ceiphe B3BemuBanu (100 1) u SkcTparupoBan
TPUKIBI TOPSTUCH BOJOW HA KHUIISIICH BOISHON OaHe
00paTHBIM XOJIOMUILHUKOM (TIPH CYMMapHOM COOTHO-
IIEHUH CBIPhs | dKcTpareHTa 1 : 20, 1 : 15, 1 : 10).
CyMMmapHast ITpoJIoJKUTEIBHOCTD TPEX AKCTParHpOBAHUN
cocragisuia 6 4. [TomydeHHbIe BOTHBIE SKCTPAKThI 00bE -
HSUTH, (PUITETPOBAIIU U yTIAPUBAIIM HA POTOPHOM HCIIAPUTEIC
npu Temneparype 50°C no 1/5 nepBoHayansHoro oobema
u nuoduin3oBanu. BeiJeneHHbIe BOIOPACTBOPUMBIE
noymcaxapuasl (GW) mpeacTaBisitoT co00i MOPOIIOK

KPEMOBOTO I[BETa, KOTOPBII XOPOIIO PACTBOPSIETCS B BOJIC,

BMOOPIAHUYECKA ST XMW

IIPY HU3KOM KOHLEHTPALUK 00pa3yeT olayieCLUPY 0Nt
pacTBOp, @ NpU BBICOKOM KOHIEHTpALMU — BI3KHI

pacTBop.

HonoodMmennasi xpomarorpadus. O6paser Bogo-
pactBopumMoro nonucaxapuaa (GW) (100 mr) pactso-
P B 5 MIT TUCTHJUTMPOBAHHOW BOJBI I HAHOCHJIM Ha
koJoHKY (14 x 3 cm) ¢ DEAE-nemmtono3oit 52 (Sigma-
Aldrich Chemie GmbH, I'epmanus). DaoupoBaHue
MOJMCaxapuIoB MPoBOAMIIM TTocienoBarebHo 0—1 M
rpaaueHTHBIM pacTBopoM NaCl co ckopocTthio 60 Min/y.
OtOupaim dpakuuu oobemom o 10 mir. Beixos momu-
caxapuIOB U3 KOJIOHKH KOHTPOJIHPOBAIN (EHOI-CEPHO-

KHUCJIOTHBIM METOA0M [27].

Opaknny 00beTHSITH, KOHIICHTPUPOBAIH, THATH30-

BaJiln U J'H/IO(l)I/IJ'H:HO BbICYIIMBAJIH.

®eHoJI-CepHOKHCJIOTHBI MeToA. OnpeneneHue
00IIIero cojieprKaHusI caxapa MPOBOIMIH (PEHOJI-CEPHO-
KHCTIOTHBIM MeTomioM. K pactBopy mommcaxapuza (0.5 mi)
no6aBisu 5%-Hbl pacTBOp deHona u 2.5 M1 KOHIIEH-
TPUPOBAHHOM CEpHOW KHCIOTHI, MOMELIAT CMECh Ha
BOMsiHYHO OaHiO Ha 10 MuH. CTpowIn KaiuOpOBOYHYIO
KPHUBYIO Il pacTBOPOB IMtoK03bl (10—120 mMKr/mit).
HccnenoBanus mpoBOAUIIHM Ha CHEKTPO(OTOMETpE
Shimadzu UV-VIS 1280 (Shimadzu Europa GmbH,

I'epmanwst) npu anmuHe BoHbI 490 HM [28)].

IKCKJIIO3MOHHO-KMIKOCTHAsI XpoMaTorpadusi.
MonekyIspHO-MacCOBbIE XapaKTePUCTHKN BOJIOPACTBO-
PUMBIX TONHCAXapUAOB ONPEACISUIM Ha KUAKOCTHOM
xpomarorpade 1260 Infinity (Agilent, CLLIA) ¢ ucrions30-

BaHHEM Xpomarorpadudeckoit komonku PL aquagel-OH

TOM 50 Ne 1 2024
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MIXED (Aunrnus) nnuaoi 300 MM 1 BHYTPEHHUM JUa-

METpPOM 8 MM.

HNK-cnekTpockonus. MK-cekTpsl ucciaeayeMbix
o0pasoB peructpupoBaiu Ha UK-Dypbe-criektpomerpe
IRTracer-100 (Shimadzu Corp., Slnonus) B auana3zoHe
gactor 4004000 cm~! [29].

HccnenoBanue CTPYKTYPhI NOJHCAXAPH/I0B METO-
aoM MeTuiaupoBanus. Hasecky momucaxapuna (5 mr)
pactBopsuid B 1 M1 auMeTHIICYAb(QOKCH A, JOOABISITH
30—40 Mr TOHKOM3MEIBIEHHOTO THJIPOKCHAA HATpUs U
Janee npu nepememmnsanny npunuBann 0.5 ma CH;lL
Peakuunonnyto cmech BblAEpKUBaAIU | 4, MPUIUBAIU
5 M xsopohopma, TPOMBIBAINA HECKOJIBKO pa3 BOAOH,
Mocjie 4ero XJOopopOopMHBIH pacTBOp yHapHuBaiu,
OCTaTOK TUJPOJU30Bajd HarpeBanuem ¢ 1 ma 2 M
pactBopa TpupTopykcycHoi kucinorsl npu 100°C B
teuerne 8 4 [17]. Kucnory oTronsum ymapuBaHueM c
STaHOIIOM, TIOJTyYeHHbBIE METHIIUPOBAHHBIC TTPOM3BOIHBIC
MOHOCAaXapHuJI0B MMEPEBOJUIN B all€TATHl IMOJHUOJIOB
U UACHTU(GHUIUPOBATIU C MOMOIIBIO XpOMaTO-Macc-

cnextpomerpui [30].

SAMP-cnextpockonusi. Criekrpsi 'H-SIMP u '3C-SIMP
peructpupoBanu Ha crnekrpomerpe JNM-ECZ600R
(JEOL, Snonwms) npu paboueit yacrore 600 MI'w, ams
'H B pactBopax D,0. B kauecTBe BHYTPEHHEIrO CTaH-
napra B criekrpax 'H-SIMP ncrons30Baiu curaai BoJbl
(4.8 m.1.). Criextpsl '3C-SIMP peructpupoBajiu 1o

CTaHAAPTHBIM MCTOAUKAM.

OcTpas TOKCUYHOCTD. /(11 ompenenenus mapa-
METPOB OCTPOH TOKCHYHOCTH HCIIOJIB30BAIN METOJ
JIutudunna u Yunkokcona [31]. OcTpyro TOKCHUYHOCTh
npenapara u3y4ajind Ha OellbIX OeCHOPOAHBIX MBIIIAX
00ownx mosnoB Maccoit 20.0 + 2.0 T u3 nuromunka “LlenTp
TOCYJapPCTBEHHOTO CaHUTAPHO-3MUIEMHOIOTHIECKOTO
Haa3opa” . TamkenTa (Y30ekucTaH), B KaXI0H rpymre
OBIJIO MO MIECTh JKMBOTHBIX. OMBITH MPOBOAMIN Ha

3A0POBBIX ITOJOBO3PCIIBIX XMWUBOTHBIX, IMPOMICAIINX

BUOOPTAHUYECKA S XUMUA Tom 50 Ne 1

kapadnTuH He MeHee 14 cyT. IIpemapar GW BBOmmIH
MbIIIIaM OJIHOKPATHO BHYTPMXKENIYI04HO B go3ax 500,
1200, 1600 m 2000 MT/KT, MBITITaM KOHTPOJIGHOH TPYIITIBI
TeM ke crmocoooM BBommH 0.5 MIT THCTHIUTHPOBAHHOM

BOJIBI.

3a )KUBOTHBIMHU OCYIICCTBIISIA HAOJIIO/ICHUE €)KeUac-
HO B TCUCHHUC NECPBOI0 JHA SKCIICPUMCEHTA B YCIIOBUAX
J1a00paTOpHH, MPU FTOM B Ka4eCTBE IOKaszareinel (yH-
KIIMOHAIILHOTO COCTOSIHUSI )KMBOTHBIX (DPUKCHPOBAIH
00111ee COCTOSTHHE, BOSMOKHBIC CYZIOPOTH, BLDKHBAEMOCTh
u rubenb. [lanee exxeJHEBHO, B TEUCHHE JIBYX HEJICIb B
YCIIOBUSX BUBAPHS Y )KUBOTHBIX BCEX TPYIIIT HAOIIOIAITN
32 OOIIIM COCTOSTHEM M aKTHBHOCTBIO, 0COOCHHOCTSIMH
MOBE/ICHUS], YAaCTOTOW W TIIyOWMHOM JbIXaTelbHBIX J[BU-
’KEHUH, COCTOSTHUEM BOJIOCSIHOTO M KOXKHOTO TIOKPOBA,
MOJIO’KEHUEM XBOCTA, KOJIMUECTBOM U KOHCUCTEHIHEH (e-
KaJbHBIX MAacC, YaCTOTON MOYCHUCITYCKAHUSI, U3MEHEHUEM
Macchl Telia ¥ IPYTUMH TTOKa3arelsiMi. Beex moionbITHIX
’KHBOTHBIX COJICPKAIM B OJIMHAKOBBIX YCIIOBHSX U Ha
00IIeM parmoHe MUTaHUS CO CBOOOMHBIM TOCTYIIOM K
Boze u muiie [32]. B koHIIe SKCTIepUMEHTa BBIYHCIISITH
cpenHe-cMeprenbHyto 103y (LDs,) 1 onpenensinu kiace

TOKcU4HOCTH [33].
3AKJIKOYEHUME

N3 6asuamomurieTHoro coipbst Ganoderma lucidum
BBIJICJICHBI PA3BETBIICHHBIC MOJIMCAXapUIbl PB-TITHOKa-
HOBOT'O THIIA. YCTAHOBJICHO, YTO BBIJCICHHBIC (hPAKIIUU
CoJIepIKaT Pa3BETBICHHBIC MOJIMCAXAPHUIbI B BUIC KOM-

IJIICKCOB C MCJIAHWUHOM.

N3ydeHs! GU3HKO-XMMHUYECKHE CBOHCTBA, CTPYKTYPHBIE
XapaKTePUCTHUKH BBIICTICHHBIX B-D-TimrokaHoB. YcTaHOB-
JICHO, 9TO MaKPOMOJIEKYJISIPHBIE CTPYKTYPHI B-TTFOKaHOB
COCTOAT U3 AaHTUIPOITTIOKONMPAHO3HOIO 3BEHA, CBSA3aH-
HOTO mmocpencTBoM B-1,3-, gacTuano B3-1,4-TTHKO3UTHBIX
cBsi3eid. Pa3BeTBiIeHHAs YaCTh COCTOUT M3 OCTATKOB P-D-
IJIIOKO3bI, KOTOPBIE CBS3aHbl OAHOW WJIM HECKOIBKUMHU

B-1,6-TnuKO3UAHBIMU CBSA3SIMHU. [loKa3zaHa cTemeHb
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pas3BeTBiieHUs B-D-mirokaHOB /1151 023U IMAILHOTO rpruda

Ganoderma lucidum co 3nauenuem 0.75.

COBJIIOAEHUE OTUYECKUX CTAHZAPTOB

B nacrosmeit pabote Bce mpUMEHUMBIE MEKIyHAPOIHEIE,

HalMOHAJBHBIC U MHCTUTYIIMOHAJIbHBIC MPUHIUIIBI YyXO4a U

HCIIOL30BaHMUS JKUBOTHEIX OLUIH CO6J'IIOZ[GHI>I.
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Isolation, Physico-Chemical Characteristics
and Acute Toxicity Determination of Water-Soluble
Polysaccharide from Basidial Raw Material Ganoderma lucidum
S. B. Khaytmetova* # A. S. Turaev*, G. A. Khalilova*, and B. I. Muhitdinov*
# E-mail: xsb75@mail.ru

* [nstitute of Bioorganic Chemistry named A.S. Sadykov AS RUz, ul. Mirzo Ulugbek 83, Tashkent, 100125 Uzbekistan

As aresult of the study, branched polysaccharides were isolated from the basidiomycete raw materials of Ganoderma
lucidum. It has been established that the isolated fractions contain branched polysaccharides in the form of complexes
with melanin. After purification of polysaccharides by ion-exchange chromatography, two fractions were obtained
from basidial raw materials: neutral polysaccharides GW-1 with a yield of 25.71% and anionic polysaccharides
GW-2, the yield of which was 5.26%, respectively. The physicochemical properties of the obtained samples were
studied by IR and UV spectroscopy. The degree of purity of the obtained fractions of branched polysaccharides
was established. Using gas chromatography, one-dimensional (13C NMR, 1H NMR) and two-dimensional (COSY,
TOCSY, HSQC, HMBC, NOESY) NMR spectroscopy, the composition and molecular structure of the obtained
polysaccharide samples were determined. The results showed that the isolated and purified polysaccharides are
branched glucans with 1,4,6- and 1,3,6-bonds between glucopyranose units. Pharmacotoxicological studies were
carried out on white outbred mice and it was found that the resulting polysaccharides belong to class V, practically
non-toxic compounds (LD50 > 2000 mg/kg). Isolated polysaccharides (GW) are promising biologically active

components, on the basis of which it is possible to create drugs with hepatoprotective and antitumor activity.

Keywords: f-glucan, basidiomycetes, fruit body, physical and chemical characteristics
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