ISSN 2667-9302

2603960L0GHYGHO 3gmIgEo

University Geomedi

3900030boLs s 39bgxgbE oL Msbs3gEMmM3g 3MMd9dgdo
Lsdg3b0ghm -36gdEH03memo 3mbggmgbigools Asbsergdo
0300oL0, 2024 ferols 20 ©9393d9Mo

Modern Issues of Medicine and Management

Materials of the Scientific-Practical Conference
Thilisi, December 20, 2024



ISSN 2667-9302

2603960L0GHYGHO 3gmdgEO
University Geomedi

390003060L5 s 396gx96EHOL 05b50g9MM3gg 3MMd9dgdo
1539360960 -36gdBH03Memo 3mbggmgbgools dsbsergdo
000¢0b0, 2024 ferol 20 ©y39309G0

Modern Issues of Medicine and Management

Materials of the Scientific-Practical Conference
Thilisi, December 20, 2024

Ne 5



doboss®dLlo

1. 93gbotggdols Tagetes erecta L. s Salvia aethiopis L. gmoemgdols agem-
BOWEM30o  JOhmIsGmaMsgoom  domgdMmo  30em3sbo gMmogogdol
3935¢)m30mE g BHMeo 03090930l dglifiagus 0533900l GgEModwrm®mdgmsboo

(CCls) ©05B05bgdmem 3g353Hm30¢gdbY.

356065 GoMEbogsgs, Boembs® g3sbsbos, 90dMsB Mmogbgeody, Js®obs gmymdy,
356053 300593060, MOMMB03) F0BEOSTZOMIO ..vviviniiiiiiiiiiiiiiii 3

2. Influence of extracting solvents on antioxidant and antibacterial activities of Paeonia
daurica subsp. mlokosewitschii and Sempervivum transcaucasicum roots. Valentina
Mittova, Zurab Tsetskhladze, Khatuna Makalatia, Roza Bidzinashvili,

Tornike Mindiashvili!, Mariam Kobiashvili ............cccoeviviiiiiiiiiiiiiiiiiinnin 13

3. ©9YIMaM>RoMOo g3005MBRYBOL 93mbmTozmMo dgdsbobdgdo.
935D MOJOGIBOGY . .uvvvriniiiiiiiiiiii 18

4. ,,3bbbgerol* 3HMBdEMYAs d0MYM0 3oL BfagErgdsdo.
SMBOED 30350507 ..viiniiiiii 24



9396569900l Tagetes erecta L. @s Salvia aethiopis L. 3mogngdols qgem-
BOWGHM30990 JOHMA3E MM 55000 Fogdmero 30em3560 BMsgdiogdol
3935¢™30m@G9dG Mo 03090900l 8glifogers 0533980L GHYGMogrm®Igmsboo
(CCls) ©05B056gdmem 39353Hm30¢gdHg

356065 GBoMEboEsgs!, FsebsD Zsbsbost?, ™godwcMmsd mogbgmodg?, Is®0bs
aMmamdg?, 356059 330533002, >M®Mb03g 3060533002
I Bsbffogerm «60396ML0EH9E0 390390, Md0OLO, LodsGrmzgwm

29439600395 FGHw0 s JerobolzMMo dg03Eobols Lsdgibogm-33wgzomo

0bLEGHOGGH0, Labfogwm MbogzgMlo@ @0 39mIgEO, MBI OLO, LodsGmzgerm
"9ergmb@o: malkhaz.vakhania@geomedi.edu.ge

3LEGHMIJGH0

bGo@G0sdo dm39dme0s 939bstngdool - Tagetes erecta L. o> Salvia aethiopis L-1s
303560 gduBMgdEBJOOL QW -BowBHMIE0WO JOMAsEHMYMOT00L FJOMPOM
©OYMRBOWO GMOJ30900L dmddggds 10% G9B®ogdwm®mdmebom ©sB0sbydme
05339006 39353™30G90BY. 50bodbeo 9396569930l Iglisdg s Fgmmbyg 3039000
B0M356 g3M5J3090L 499Bb0sm LYLEO 39353 M3MMEJIGH M0 M30L90900.

153356dm Lodyggdo: Tagetes erecta L., Salvia aethiopis L., 0996vyemo Bog3dobo,

LoEdOo, (000, FJW-BOWEMIGOVICNO S 0Mb(E3WOO  JOMISEHMAMIR30900,
A9~ Jewm®Igmsbo  CCls, gqw-9gdBHemgmegbo, 3obEHMIMOABMEMYOos,

39353™3039d0.

dglisgsemo

Tagetes 335600 §o6dMToy9bgdoL LoddMdEM 539H030L 3mbEH0696EH 05, olobo
3905 0DMHYdS 59T-ob 56963 0bs3Y. 93MM35L5 s LydoOm3zgermPo 99-16
bo3996900  55T0sbol  Boge  bgrmzbMe©  Pog3MEIXgdYo  3965699d0s.
Lodotmggarmdo 43bggds T. electra L. (Albgowyzsgommgsbo gm®™ads) s T. patula
L. (§3600wyg3s30mm3560  xm®ds). M0z GmMTs  asbobowgds  Mmyme3
LobMbBoTMMO Lobgmdgdo. 35335L05Ls @S GMligmdo obobo 3bmdowos 0dgemwo
Doxmobols Lobgwimgdom (M5 393900 Jds LoJoOMZYMU).

Tagetes 3500L §o6IMToabegdo Fg03s396 Lbgosslbzs domemaom®ms©
5JBHome  BogMomgdl, s  FmMoL,  Bgbmol, ®mMmPIbol,  Bd96DMBIBOL
Do0mgdeqols, AM0GH9M39b9dL, 5N 3OO0, RE53mbModL,
390MmGH0bMogdl s Lbgs. obobo  godmoygbgds bowbym®  dgoEobsls o
390bs605d0.

Lod93bogOH™  WOGHYMHIGHMOOL  dmbszgdgdom Tagetes 23500l  Lobgmdgddo
5OLgdMEo  BsgMmMgdo  25dM0oMBG3006  5@sT0sbol o Lbgs  mGmYsBoBIgd0L
bbgo@olbgs 350mmaqbmo 59963gdol Lofobsswdwgam dmddggdom, dso dmGol
MOOYMBoMNS© 9399396 dogdBHgM0gdol s bmzmgdol BOHsby [1].

T. minuta-b @m0 gd0L 9JuEG®ogdGH0 MOYMBIZL JEISTYSOYMTBOMO dodBHYMH0JdOL
DML, 56 IMgd9g9dL 530560l BAMAseHO J03OMBMOHOL J03OM MEMRBOD-
3909 (Lactobacillus, Zymomonas, Saccharomyces). 3o0>mg961MH0 dod@EHgMogdol

3


mailto:malkhaz.vakhania@geomedi.edu.ge

LoHobosdgaMm© 9JBH0M0s FoLSD Aodmygmgzgomo bsghmo 339039393 )b0b-7-
5500bMBoWYsWsdBHMboo [2].

T. patula-b 9gmobmosbo  gduBH®odBH0E  odmymazowos Fwszmbmoo
35¢gBHobo,  GMmIgwosg My mbogl  Lodzowmlbml  ygwol  LodLogbm
WX O990L, bgoglo ImJdggds 5d3b T. patula-ob odmymaow awo3mbo
35GoGHMobL s BGbMErME 85035, 93GH™MYOOL SBMOm 30EHMGHMJLOZNOO
9189930 ©535300090)0 Mbs 0gml oo 96EGH0MJLOWIBEHE 5gEH0OMBIBMSE.
50LS60T65305, GMI bosEbmE dgoiobsdo T. patula-ll 43030090L 094969096,
MmO 3 LodLogbol Lofiobsswdgam Lodwmomgdst [3].

Tagetes 93560L LobgMdgddo SGBYIMNWO BOMEMYOMSQ 5dEH0MMO BogMmgdo
918399BHO0s  Legwol  dgebgmdolsmgol  360dzbgwmgsbo 9396509900l
3565D0@ 900l d0dsmrm, 58 IbGOOZ sdBHocmos T. minuta-ll BeMEOL JogOHBgMYdO
[4].

T. patula-b 9gmobemerosbo gduBHGoddo 5 o 10 dy/der 3mb3gbGHMsE00m
oMY BomMo©  dmgddggdl 9;396969900LsM30L  3oMm3BoGHo  Lm3zmgdol Botrytis
cinerea, Fusarium moniliforme s Pythium ultimum-ol B6-2563005(905%y.
15396M9MOMP  MH30LRBICO0 B30I gdol Fomdmddbol botrxDg 9L,
bm3mgdol MYxOgE 390060569030 0bo30MgOL (330 gdqdL, o3 Lemgmgdol
3039w0mdgd0L bsoM9g3 sdgMYdL 0f393L [5].

B0MEMA0YM5© 5JBH0E bsgMmgdl dgo3ogl Salvia-bl 93500l d39b6569900.
Lod0o 293039 W0s 930MM30L dgE BHYMOGMM05DY, OO Mgm 5d9Mm030L
3Mb6E0696@Bg, Lodo@mzgwwmdo gfimads Loerdo s 3b3Ids dolo 13 Lobgmds
[6].

S. argentea-li BMMEIGO0EIL ASTMYMBOWO  BHEMOGHIM3J69d0 boliosmYd0b
36308599000 8mddggdom, 330 9B9JGIO0 MGHMELEIds SB6EH0d0ME039d0m

39003 8mgdggdsL [7].
3bGH0dsdBHMomwo  m30L909d0L  qoMs  S.  argentea-lLl  dgMEJME

39G50M0@ Ol 255860500 dmgdggdol Bodmm b3gdEeo: BGHomJlobEHMMO,
363056093000, 30GHMEGHMIL03WMO0 S9BH0OHMdS [8].

Salvia grossheimii-@osb godmgmgowo GHM0GgMH396gdo in vitro 0b30d0Mgd9b
5Q0530560L LOALOZzbMMO VX MYIdOL DML [9].

Salvia microphylla-U  ©96OM©s6  odmgmgomo  gmgObgmgdo  s839MGbd96
054390930l BOI-2563056M9dL,  goblogMMMgdom  dogMHsE MY Mb396
Enterobacter cloacae-U. 3565 530, sbsllosmgdm sbEGHoLMm3M3s60, 39Mdme Candida
albicans-ob Lofobssmdgym dmddgqods [10].

Salvia officinalis L. @os Salvia microphylla Kunth-ol gJu@®sd&900, byl «deosb
3060005339906 5306 33060l 3MgBOMBEIME  Jghdus s 303m3583d0
b3m3Mesdoboom 3°0mf39em 30LEGHM3500MEMQ0YOO (33X0¢909d0L
396300056905, 59390009096 9308 BH30b0L 1dBJdTo B-580EIMOEOL Boensggdsl
[11].

5990096  298mI0bstg, B396 FoBbs© I30LILYD MBI  Lobgmdgddo

399M9393¢0065 B0MEMYP0MM® 9JGH0IMO 30¢gd0. 58 doBbom Yowszhyzodgom
d9a39L0o3ems  Tagetes erecta L. o Salvia aethiopis L. gmo@gdol 3owmgzsbo

535930900l 39353M3OM BB wIo m30198900.
4



3590y9690o 3900m©gdo s olsergdo
9395506 gdu@®msgd@Gol 8mdbsgds

Tagetes erecta L. s Salvia aethiopis L. 603493900 9m303m3900 Bodo®omzgaomls
S0dmbogwgom  Mgaombdo (41°47'11"N,45°1'20"E 41.786389, 45.022222 s
41° 43' 21" N, 44° 47' 33" E 41.7225, 44.7925). 9396569900l g3mm0gdls 36M93bsgom
©obE0oMmgdmw figsedo s 35938539000 40%-0560 PBS-0b msbbemgdoom.
PBS-0b 99535600995 53mmol dobolbomsb dgoaqbos 1/5. 306H39ws© 9du@®addHL

39830A3M0L 8909y  35395GHM0xnM0Mgd©om 3000 rpm-bBg 30 Fooob
3960530Md5d0. o0 @3MoL 8909y  3LYBOZMZ3Om 30Ol LygMHnM
3063396353058 Mol Igomoom [12].

bagEgwo gbmggwgdo

9963960896330 259MYy9bgdIEO 0gMm YOO MoR3900. S1530 4-6 M3Y. 15y3900
00ymnqdmEbgb 30356M0wddo, bmMIsmE  30MMdgddo s gJudgM0dgbEH oL
396853cMd580 1530LIBWHE 00gd©HI6 1533908 s Fysl. Logdudg®odgbdm
39600m©o  3MJgEgdmEs 30 ©EoL  Asbdsgzermdsdo.  3bmgawgdo  sogm
39900b393000 2965(0gdom 4 X aRs©, Yym39ge XyMi3do 99oms 6 0boz0©o.
00mMg)eob fmbs 30 (+0.01-0.05) gsdo:

e 30039 X3RO0 0b6EGHM39MH0GHMbMmo© 99a394s3@s dbmerme 5% PBS 30
oL d56doby.

e JgmMy xXaMNRdo  06@®39M0GHMbMwI© Fgy39yezws Bgomboll bBgmdo
3oblbboeo CCls-0l 10%-006 blbstro 30 ol dsbdowby.

e J9L599 X3MRI0 06GHMI3GMOGHMbIMWI© Fga39o3s  DBgombols Bgomdo
2oblbogro CCls-ob 10%-056 blbsto s Tagetes erecta L. o Salvia aethiopis L. yq0-
ROWEHMG0NWO  JOMISGHMAMIR00l  LYTWgdom  FJoPJIMWO  (30EM3560
1M5J30900 3Mb39b@®sgoom  0.0537  dp/dw.  (gbmggwol  Hmbsby
39055650089%00 0.00179 3y/a6).

e Jgmmby xawndo  0b6GHM39MH0GHMbMmo© F9a3ys3s dbmwm Tagetes
erecta L. o Salvia aethiopis L-ob 30@m3560 530530900.

99b39®0896¢ 0L domgdodo®mo bsfioero

Tagetes erecta L. s Salvia aethiopis L. P. gowmgzsbo gdudMog@gdo
3M6396GH®0MH©gdm©s  5dmbomdol  Legs@ol  90%-0560 bLbsGom. ool
LogMom  3mb3EgbGHMoEos  obsHW3MGPMEs  MMOHOL  FGNMEOm.  (30¢™m3560
9JAH®odBHoL  BMOJ30905©  ©IYMRBS  808EOBIMIMIWS I -TBOEHMIFOYO
JOMA5GHMPMORB000. ITYMAs@  39dMmYgbgdmeo 0ym aduEG®sbol Lygdzge By
Potdmgdmwo gqwo - GFC G-75. 13930 gofimbslifjmmgdmwo ogm 5 mM KH2POs-ol
@5 150 mM NaCl-ob d9g3960m (PBS). pH 7.4. geogs@olb bobds®g 89s0960s 1
d/fjo-0o.
30l MAMOBMEMY0s



9db3900896GH o 3bm3gEgdolL Yzgws X3Bdo Fgdsgswo 0bozowgdol
©30deob  Juimzoo  ©3M3s3s  TgLodsdolo  IBMEGHMIMEoll  dobgzom,
36935053900 3900905 356 30DMbol dgommoom.

0523900L JermOHMEBMOHIom sbgLmgHBoMgdoL 999y, ©¥30de0 dMmH3Ls 15%-
056 BMMIoobols blbsedo. 3693565@gdol sdbogdsdo 2sdmyqbgdymo ogm
O GHS30o d03OMmEHMI0. 933003905 O BMAGHMIOOL Fowgds J0dEObIMYMIOS
AmScope-U 530630l 3036Mmb3M300. 303MMBMEAEHMIOOL 3550 gds d080bsMJMdP
58539 8036mL3M30L 3599MH00m.

dom9gdMeo 99093900l 35bbogmgs

Tagetes erectal. o> Salvia aethiopis L-ly 9gLsdg s Tgmombg 303900
399600056980 30003560 BEMSJ30900 0656MBMbgdEID Lohgol 3mb39bEMsE0SL
99b3960896¢)0L Y9006 30 EEOL 9633w Mdsdo +4°C-Bg > YISO
0.0537 8y/de-0b gotengddo, Mo 0dwgls 9dudgmodgb@gddo dobo godmygbgdols
15950905l bobgyMdwo30 MHMOL gobdogermdsdo (byGsmo Nel A s B).

bm@ooo Nel A oo B. Tagetes erecta L. o5 Salvia aethiopis L-s 89599 ©0d dgmombg 303900
30™3560 BEMOI30930L 3mb3gbGHGOE0s: AL 9dudgemodgbEol sfiygdol fob s B.
99b3960896E0L alEOIEgdOL T9dY.

Fit Curve

Conc = LETH*Aba
o= 0990201

o = Rample

+ 1 Bnandard

Abs

.....

Concentration{mg/mIL)
Fit Curve

Come = 15187 Abs
o= 0LFRE12

o = Samples

+ ; Seamdard

.'“!S

oS

Concentration{mg/ml.})



Tagetes erecta L. g3mmol 30wm3560 gJuE®od@ol  39w-530wEHMoE0wo
JOMASGHMPMIRB0000 IYMRST 45dM3e0bs (30€0gd0L 4 73MOJ3E0s. SB939 4 BOSI309
0y dopgdmwo Salvia aethiopis L. gmo@ol gowwmgsbo gdud®og@ol  ggan-
RO AHMS3000 YMGBoLsL. 10939000 069J30900L5M30L 5MIdMWo oym Tagetes
erectal. 5 Salvia aethiopis L-l 9dgbsdg o Ggmombg 303900, GMIGdO3
399600056930L 99992, 06EH39M0EHMbMEs© F9339930 05339080 (LYHsmO Ne2
A o B).

bmGomo Ne2 A o B. Tagetes erecta L. (A) o Salvia aethiopis L-l (B) gmogdol goermgsbo
99bGHM59dBH9d0L 29-BoEHOSE0IE0 JOMTdGMYM53000 J0MIOO BMod30900L JOHMBo@MyMads.

111

III

m 4LV
v
bm@™.2A. Tagetes erecta L-ob. 3eaoneools bm®.2B. Salvia aethiopis L-ob gmomeool
303560 gJbOOHOb g 303560 gl OGOl By
BoWEGHM30I0 JOMIoEHMYMIR00L BOWEHM(3000 JOMAdGHMAMIGOOL
890p@ doegdero owgdol 390> doegdwo owgdol
3M5J30990. 3M5J30900.

©30dob Jimz0ol 30LEHMIMNOBMEMYOMEOTs bLYYOSMDs, SB39bs, G Tagetes
erecta L. o Salvia aethiopis L-ls (3003560 9du@mad@ol gmodEogdol, Loggur
3b™39wgddo 30 ©@osbo 0bEHEM3gMHoEMboMo 0bgdaogdom 8gy3s6s moaz9d0L
3935@™3E0GJOBY 96 9babs 9M530M9M 3s0MWMYoME Bgdmddggdsl (LErsmo
Ne3 A,B,C,D,EF.).

bmeoomo Ne3. 5mM PBS-ob (A,B,C) oo Tagetes erecta L. o Salvia aethiopis L-b  gdu@®sg@ob
30™3560 gModiogd0l (D,E,F) dmgddgogds 0033900L 393530 30@g009.



L. Ne3A,B,C. mo330L 030deol Jumgowo. L. Ne3.D,E,F. 06330L 030dewol Jumgowo, bowog
L5330 EOL FobTsgzemdsdo dggzsboero 30 ©ob o6ds3emdsdo dgyzsbowo oym PBS-8o
oym PBS (5mM) (5mM) dmdbogdwo Tagetes erecta L. s Salvia
aethiopis -l (300m3560 gdu@Maod@ol gModzogodo.

554 A

Wi .

Tagetes erectal . > Salvia aethiopis L (300356 998GH®sgdGHob
305430900 3mb3gbG®ms3000 0.00179 Bp/p. go8m3wobs gdwgao 99w9a9do:
3963dM, 3063900 s Igmeg 60d4dgdo dobgzom (b@.7.1. s e, 7.2.) CCls-
ol @5 9JuGHM9d3HYOOL JONOOHMYS F9yz5b0l 30MMdGdT0 BBL 39353 ME30GHIOOL
©3D0sbgds, mmdgs  CCl-056  60dMdmsb  Fgotmgdom,  Fows390LdmMobo
999590009390 JLM30Wo  35MR0© 9O 5MOL  QoTMbodo, o3 d0sbodbydl
30wm3zsb0  BMod30900L s CCli-0sbo 6031Tgddo 39353 ™30GHJo0L  b53w9d
QH056g05BY. Iglsdg, dgmmbg s dgbmg bodmdgodo (be: 4.3-4.4; 4.5-4.6; 4.7-
4.8) od Loss CCls o (3003560 gMod30900L gduEHesdGos godmygbgdwmero,
fowszmdmmobo 890596009090 Jumzowo 396 BsbL, 0mdiss CCli-0sb o
30w900L  9JuBH®odBHosb 608mIgddo, T9gobodbgds ©IB0sbgdIOL MBI  F30MY
bsdolbo. Msg 99gbgds 899439 60dMaLL (bw96.4.11-4.12), Gmymeag CCl-b s
99bGH®sgGHob, obg Fo@EGHMm CClsi-056 Boddqddo sH0sbgdol botolbo ghmdsbgomols
AbogLos. oS 580LS, B0dIgddo MsbsdMOE MO AsdM3gbowo gmJlobm-



B0WYOH0 3935GM3E0GJO0, M3 F0momMIOEIL Fo0 sDB0sBGdL, Mmam®E BbL,
©H05Hgo0L  boMolbo 56 900l 08 Mbyby, M3 ol sobsbml 933900MS©
299mbo@ o 99959600909w0 Jumzoob Loboo.

5990056 200m30bstg, dgodwrgds omgaol, Mmd Tagetes erecta L. > Salvia
aethiopis L-ls 3003560 9duEG®d@ob 9hmmdog3o 3Mod309d0 3mbi39bGH®s300m
0.00179 3/ 939696 CCls-0b dogH 3935FHM3E0GJO0L sH0sBgdoL d0dsMm L@

39353™M360Om GG dmgddggdsl (bMomo Ned).
LmOsmo Ned.  Tagetes erectal. s Salvia aethiopis LU 3ogmgsbo gMod3ogdol s
A9IGHOJm®IG060L 403wgbs 1533900 3935@ME0GHODY.

A9IGHMJm™Igmobol, Tagetes erecta L Salvia. 5GIHMJMOHIgmsbom
aethiopis -l gdb®®sgd@ob 3owmgsbo gMagdzogdool 51056900 0933900l
36)0)(06@030 0038«1583@36& 073633601) 3935¢™30390%bY. 3935¢™E0AJ0O.

Ly, 4.1. ngd@ob 60@5336’6«16)01)0 bo‘bmgtﬁgba 56 560L by, 4.2. ©30d@0L 60@033680)6)01)0 ba‘ngtﬁgbo

39590bs@vo. Fows39d80 5006036905 BmJuobmgowmmeo 3900bsGMos. 039080 5006036905 g3wJbobmgow@o
333.)@)(*1(30@)3601) 6(306)3 ﬁ)om@gﬁm’éo @a bAgoB™bo (Ro3bodmgzbgds) 39353304900 s bBge@mbo.

b©.4.3. ©30deol ‘60@&336‘6@6)01) bQOBO‘Bngb L. 4.4. ©30d0b Fos3gddmmolo bybrzMgdo Fows3gddo

89059609090 Jumz0e0. os 39030 500bodbgds 50060386905 BMJuobmgowmm@o 3g35@™m3E0@EYo0

9OMNY0 bbeboamgﬁg?)'g@o 3330@(*130@)360 gggjboﬁmgg()@'gﬁ)o 333.)@('130@)360 5 BAHYOGHMDBO.

bwy®.4.5. 030de0b Foes3zgddmMmol 500bodbgds 9ds9HmgdIwo bv).4.6. ngd@()b 60@6336’6(*160[) 500603690

JLm30w0.930679 M5MEIbmdom. fows3zgddo s0obodbgds 89059609090 Jumgzowo. fows3gddo
35350036900 3935¢™M3039d0L 9960d36gem xngdo. 5006086905 253b0dm3z69dMmo 3g35¢™m30GHd0.



A

L. 4.8. 9300l oo 39d8m™mOL 500b0dbgds

39059609090 Jumz0eol 3009 Momgbmds. 39059609090 Jumzowo. fows3gddo
§os39080 500603690  253b0dM3bgdwywo 5006086905 25300036900 3g3s¢MmEoG ool
39353303900l 3069 MomEgbmds. 153050 MomEYbMBS.

L. 4.9. 3090l fowszgdo 3:5Q)0gp36{j@03. L. 4.10. 3090l §ons3gddm™mol 3330)6)&@00

990596090900 JuemZz0wo 333900M5© SMOL Fodmbsdmo. 359bsGM0 3536531 gd Mo dgdsgmHmgdgwo Jumzowo.
5006086905 b305m MomEIbMdOL Fo3bodmzbgd Mo s 006086905 000 BJobmgoww@o 393sEMm3E0GHId0
3935 303900. , 353909m369890 39353 E0GIO0 M0MJIoL 56 SGOL.

) (4 i
b9, 4.11. ©30dw0b fows3gddmmolio bsbuamgdo
399MmbsBHE0s 359M03gdwYe0 FgdegOmNYdIO 3959MmboBE0s 250653900 2odMIZWGIMO
Jumgowom. 5006086935 Ao3Ebodmgbgdvywo JoMys 890596009090 JumZ0¢00m. 33H3IOS
560l 359mbs o go3bodmabgdvmo 3g3s@mEodgoo. 353b08m3bgdo 39353MmE0¢JO0G.

39O 530bs,  30LGHMIMOBMEMPONO  LMBOMIODY, OMPMOF  (30™3560
3654309006 @5 BHYG®MJmOIgmsbol (CCly) ghomdwog bodwxdgddo, olg
dbMwMmE 9G9I mOIgmsbols 6039939030 356MoE SMOL godmbo@ o sbodgdols
3M™3900, Go3 56 890966935 Lo3MEHOMEM 60d1Igddo (GmymeE 5%-0560 PBS-ol,
obyg  (owmzsbo  BModiogo0ol  Fgdmbggzsdo (e, Ne6).  Lsdgsboghm
0o BIMGM0b 36MdO0s, HMA Bg@MoJwm®Igmsbo (CCls) 0fi393L bGHgoGHMDBL
5 3000l (360dM356 OLEGMMR0LL [13;14]. B39bL Tgdmbzg3sdo, tagetes erecta L.

10



Q> Salvia aethiopis L.-ob (30¢00b 53659309035 8959306090 Lgo@mBol gobgzomsdgds
9943b0o 603980056 Lsddo (4.3-4.4; 4.5-4.6 5> 4.7-4.8).

515336900

1. Tagetes erecta L. > Salvia aethiopis L-l 3003560 9Ju@®odGHad0sb ggen-
RO EH30990 JOMBSGHMYMIR0000 J0MIOI0s (30900L 4 BEMS30s.

2. Tagetes erectal. 5 Salvia aethiopis Ll 39e0-8owEM3049¢00
JOMA5GHMPM5330000 oLGdo dgbodg s Fgmmbg 259MM056gdMmo oW mzsbo
aM5J3ogdo  3mbisgbdHMszooo  0.0537  dy/de. (Ebm3gemol  Hmbsby
39055690600890000  0.00179  3y/a6), 10%-0560  GHg@Godarm®mIgmsbom
©5H05690M0 353900L 39353 M3E0GJOBY 9bIbgb LMLE) 3935BHM3MME GBI
3939bsb.

399mygbgdmeEo oEgMOGHYGS:

1. Li-wei XU, Juan CHEN, Huan-yang QI, Yan-ping SHI, Phytochemicals and Their
Biological Activities of Plants in Tagetes L., Chinese Herbal Medicines, Volume 4, Issue
2, 2012,Pages 103-117,ISSN  1674-6384, https://doi.org/10.3969/j.issn.1674-
6384.2012.02.004.

2.  Marna L Tereschuk, Marta V.Q Riera, Guillermo R Castro, Lidia R Abdala,
Antimicrobial

activity of flavonoids from leaves of Tagetes minuta, Journal of Ethnopharmacology,
Volume 56, Issue 3,1997,Pages 227-232,ISSN 0378-8741, https://doi.org/10.1016/S0378-
8741(97)00038-X.

3.  Kashif, M,, Bano, S., Naqvi, S., Faizi, S., Lubna, Ahmed Mesaik, M., ... Farooq, A.
D. (2014). Cytotoxic and antioxidant properties of phenolic compounds from Tagetes
patula flower. Pharmaceutical Biology, 53(5), 672-681.
https://doi.org/10.3109/13880209.2014.936471

4.  Dunkel FV, Jaronski ST, Sedlak CW, Meiler SU, Veo KD. Effects of steam-distilled
shoot extract of Tagetes minuta (Asterales: Asteraceae) and entomopathogenic fungi on

larval Tetanops myopaeformis. Environ Entomol. 2010 Jun;39(3):979-88. doi:
10.1603/EN09259. PMID: 20550813.

5. Mares D, Tosi B, Poli F, Andreotti E, Romagnoli C. Antifungal activity of Tagetes
patula extracts on some phytopathogenic fungi: ultrastructural evidence on Pythium
ultimum. Microbiol Res. 2004;159(3):295-304. doi: 10.1016/j.micres.2004.06.001.
PMID: 15462529.

6. Korkotadze T, Berashvili D, Mshvildadze V, Getia M, Bakuradze A. Genus Salvia
L. Study of Same Species, Growing in Georgia, Chemical Composition and Antioxidant
Activity. Journal of Experimental and Clinical Medicine Print-ISSN 1512-0392; E-ISSN
2667-9736. Ne 5-6. 2021. (In Georgian).

11


https://doi.org/10.3969/j.issn.1674-6384.2012.02.004
https://doi.org/10.3969/j.issn.1674-6384.2012.02.004
https://doi.org/10.1016/S0378-%20%208741(97)00038-X
https://doi.org/10.1016/S0378-%20%208741(97)00038-X
https://doi.org/10.3109/13880209.2014.936471

7.  Bechkri S, Alabdul Magid A, Voutquenne-Nazabadioko L, Berrehal D, Kabouche
A, Lehbili M, Lakhal H, Abedini A, Gangloff SC, Morjani H, Kabouche Z. Triterpenes
from Salvia argentea var. aurasiaca and their antibacterial and cytotoxic activities.
Fitoterapia. 2019 Nov;139:104296. doi: 10.1016/j.fitote.2019.104296. Epub 2019 Aug 8.
PMID: 31401222.

8.  Yi-Bing Wu, Zhi-Yu Ni, Qing-Wen Shi, Mei Dong, Hiromasa Kiyota, Yu-Cheng
Gu, and Bin Cong Chemical Reviews 2012 112 (11), 5967-6026 DOI: 10.1021/cr200058f
9.  Zare S, Mirkhani H, Firuzi O, Moheimanian N, Asadollahi M, Pirhadi S, Chandran
JN, Schneider B, Jassbi AR. Antidiabetic and cytotoxic polyhydroxylated oleanane and
ursane type triterpenoids from Salvia grossheimii. Bioorg Chem. 2020 Nov;104:104297.
doi: 10.1016/j.bioorg.2020.104297. Epub 2020 Sep 19. PMID: 33011536.

10. Hafsa Chouitl, Ouassila Touafek1*, Moussa Brada2, Chawki Benssouici3, Marie-
Laure Fauconnier4, Mohamed El Hattabl GC-MS Analysis and Biological Activities
of  Algerian Salvia  microphylla Essential Oils]. Mex. Chem. Soc.2021,
65(4)Regularlssue©2021, Sociedad Quimica de MéxicoISSN-e 2594-0317

11. Ayoub IM, George MY, Menze ET, Mahmoud M, Botros M, Essam M, Ashmawy
I, Shendi P, Hany A, Galal M, Ayman M, Labib RM. Insights into the neuroprotective
effects of Salvia officinalis L. and Salvia microphylla Kunth in the memory impairment
rat model. Food Funct. 2022 Feb 21;13(4):2253-2268. doi: 10.1039/d1f002988f. PMID:
35137748.

12.  O.H. Lowry, N.J. Rosenbrought, A.L. Far, R.J. Randall (1951), J. Biol. Chem., 105:
1-5

13. Al Amin ASM, Menezes RG. Carbon Tetrachloride Toxicity. 2023 Sep 4. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2024 Jan—. PMID:
32965851.

14. Wang S, Friedman SL. Found in translation-Fibrosis in metabolic dysfunction-
associated steatohepatitis (MASH). Sci Transl Med. 2023 Oct 4;15(716):eadi0759. doi:
10.1126/scitranslmed.adi0759. Epub 2023 Oct 4. PMID: 37792957; PMCID:
PMC10671253.

12



Influence of extracting solvents on antioxidant and antibacterial activities of Paeonia

daurica subsp. mlokosewitschii and Sempervivum transcaucasicum roots

Valentina Mittoval?*, Zurab Tsetskhladzel?, Khatuna Makalatia!, Roza Bidzinashvili3,
Tornike Mindiashvilil2, Mariam Kobiashvili!=
!University Geomedi, LLC, 4 King Solomon I str. 0114, Tbilisi, Georgia
2Scientific-Research Institute of Experimental and Clinical Medicine, Teaching University
Geomedi, LLC, 4 King Solomon II str. 0114, Tbilisi, Georgia
3 National Botanical Garden of Georgia, 1 Botanikuri st., 0105, Tbilisi, Georgia

*E-mail: valentina.mittova@geomedi.edu.ge

Abstract: This study presents the effect of different extracting solvents (methanol and DMSO)
on the antioxidant and antibacterial activities of root extract of Paeonia daurica subsp.
mlokosewitschii (Lomakin) D. Y. Hong and Sempervivum transcaucasicum Muirhead. The
highest antioxidant and antibacterial activities were achieved in the methanolic root extracts
of both plants. Thus, the optimal method for the extraction of Paeonia daurica subsp.
mlokosewitschii and Sempervivum transcaucasicum Muirhead roots for preserving the
antioxidant and antibacterial activities was established: freeze-drying, followed by 24 h
extraction with 80% methanol, rotary evaporation at 50 °C and dissolution in 80% DMSO.
The methanolic root extracts of Paeonia daurica subsp. mlokosewitschii exhibited
significantly higher antioxidant and antibacterial activity against £. co/i in comparison with
Sempervivum transcaucasicum root extracts. The results of the study indicated the prospects

of the use of Paeonia daurica subsp. mlokosewitschii root extracts in pharmacy.

Keywords: Paeonia daurica subsp. mlokosewitschii (Lomakin) D. Y. Hong, Sempervivum
transcaucasicum Muirhead, extracting solvent, antioxidant activity, DPPH assay,

antibacterial activity, E. coll.

Introduction

The chemical compounds found in medicinal plants are readily accessible and powerful
sources of antibacterial [1] and antioxidant substances, such as tannins, flavonoids, phenolic
compounds and water-soluble antioxidants [2]. Georgia is a unique home for several hundred
species of medicinal plants [3] and hundreds of species of these plants are used in traditional
medicine [4]. Despite the centuries-long history of Georgian folk medicine, the chemical
composition of Georgian medicinal plants remains poorly investigated. In the present study,
we examined the effect of different extraction solvents on the antioxidant and antibacterial
properties of root extracts of Caucasian medicinal plants Paeonia daurica subsp.

mlokosewitschii (Lomakin) D. Y. Hong and Sempervivum transcaucasicum Muirhead.
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Materials and methods

Plant material

Paeonia daurica subsp. mlokosewitschii and Sempervivum transcaucasicum plants were
collected in July 2024 in the National Botanical Garden of Georgia (Tbilisi). Samples of fresh
plant material were frozen in liquid nitrogen and stored at -80 °C.

Drying processes and sample extraction

Roots of both plant species (5 g) were freeze-dried using a DW-10N freeze dryer. Roots of
each plant species were extracted in a ratio of 1:10 with either 80% methanol or 80% DMSO,
incubated with continuous stirring for 24 h at room temperature using an orbital shaker at
270 rpm and the extracts were centrifuged at 5000g for 15 min. Then DMSO extracts were
stored at -80 °C and 80% methanol extracts were rotary evaporated at 50 °C and re dissolved
in 80% DMSO and stored at -80 °C.

DPPH free radical scavenging activity assay

The free radical scavenging activity was measured using by 2,2-diphenyl-1-picrylhydrazyl
(DPPH) assay according to the method described earlier [5].

Antibacterial assay

The methanol and DMSO extracts of both plant species were examined for their antibacterial
activity against Escherichia coli ATCC 25922 strain using the agar-disc diffusion method. The
antimicrobial activity was determined in triplicate by measuring the diameter of the
inhibition zone (mm). Amoxicillin was used as the positive control and 80 % DMSO was used
as a negative control.

Statistical analysis

The results were expressed as means+ standard deviation of three parallel replicates. All data
of the DPPH assay were analyzed statistically by one-way analysis of variance (ANOVA)

using Microsoft Excel. A p-value of less than 0.05 was considered statistically significant.

Results and discussion

Antioxidant assay

DPPH assay [6] was used for the evaluation of the free radical scavenging activity of both
plant species. The results of the study demonstrated that the extracting solvent affects DPPH
scavenging activity in root extracts of both species. The higher antioxidant ability was
revealed in roots of both species, extracted with 80% methanol in comparison with samples
extracted with DMSO (Fig. 1). Thus, median inhibitory concentrations (ICso) for Paeonia
daurica subsp. mlokosewitschii roots extracted with 80% methanol and 80% DMSO were
10.34 + 0.75 and 30.14 + 1.37 pg/ml, respectively. The ICso values were significantly higher for
Sempervivum transcaucasicum roots both extracted with 80% methanol and 80% DMSO and
comprised 161.71 + 2.58 and 367.21 + 35.86 pug/ml, respectively (Fig. 1).

Our findings are consistent with previously published results showing that the use of high-

polarity solvents such as ethanol, water, acetone, and methanol for the extraction provides a
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high yield of polar molecules like phenols and flavonoids [7]. The concentration of phenolic
compounds was correlated with the DPPH assay [8], [9]. Based on the results of our study, it
can be suggested that extraction with methanol provides efficient recovery of phenolic

compounds, contributing to the high antioxidant activity of extracts.
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Fig. 1. Antioxidant potential of Paeonia daurica subsp. mlokosewitschii and Sempervivum
transcaucasicum root extracts using DPPH assay. The figure represents ICso values of Paeonia
daurica subsp. mlokosewitschii and Sempervivum transcaucasicum roots extracted with 80%
methanol or 80% DMSO (mean + SD) from three independent experiments.

Antibacterial activity. The in vitro antibacterial activity of the studied Paeonia daurica subsp.
mlokosewitschii and Sempervivum transcaucasicum root extracts against £. coli ATCC 25922
were determined using disk diffusion assay (Table 1). At the extract concentration of 200
mg/disk, the highest mean diameter was recorded for Paeonia daurica subsp. mlokosewitschii
root samples, extracted using 80% methanol (17.33 + 0.58 mm), followed by Paeonia daurica
subsp. mlokosewitschii root samples, extracted using 80% DMSO (16.33 + 1.53 mm) and
Sempervivum transcaucasicum root extracts obtained using 80% methanol (16.00 + 1.00 mm)
and DMSO (11.66 + 0.58 mm).

Table 1. Antibacterial efficiency of extracts of Paeonia daurica subsp. mlokosewitschii and

Sempervivum transcaucasicum roots (200 mg/disk) against Escherichia coli ATCC 25922.

Plant Extraction IZ diameter,
species/controls solvent mm
Paeonia daurica 80 % methanol 17.33 + 0.58
subsp. 80% DMSO 16.33 + 1.53
mlokosewitschii
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Sempervivum 80 % methanol 16.00 + 1.00
transcaucasicum 80% DMSO 11.66 + 0.58
Positive control Amoxicillin (20 25.17 £ 0.29

mg/disk)
Negative control 80 %DMSO 0

The obtained results for the first time demonstrate the antibacterial activity of DMSO and
methanol extracts of Paeonia daurica subsp. mlokosewitschii and Sempervivum

transcaucasicuim roots.

Conclusions

This study for the first time evaluated the biological activities of root extracts of Georgian
medicinal plants Paeonia daurica subsp. mlokosewitschii and Sempervivum transcaucasicum
obtained by different extraction methods. According to the obtained results, the activities of
the extracts varied depending on the employed methods of extraction. The highest
antioxidant activity accessed based on anti-DPPH potential was achieved in the methanolic
root extracts of both plants, which were rotary evaporated and dissolved in 80% DMSO. The
analysis of antibacterial activity against £. coli revealed that the highest potential to inhibit
bacterial growth was also achieved in the methanolic root extracts of both plants. The
methanolic root extracts of Paeonia daurica subsp. mlokosewitschii exhibited significantly
higher antioxidant and antibacterial activities in comparison with Sempervivum
transcaucasicum root extracts. The results of the study suggest that root extracts of Paeonia
daurica subsp. mlokosewitschii could be used as effective functional ingredients of

pharmaceutical products, as they possess prominent antioxidant and antibacterial activities.
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