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B cmamve npedcmasnensvi pesynomamul MOP@PON020-AHAMOMUYECKO20, MOPDOMEMPUTECKO20 U 2UCHOXUMUYe-
CKO2O UCCNIe008AHUS HAO3EMHOU Yyacmu menuccel nexkapcmeennoi (Melissa officinalis L.), cenexyuontnozo copmo-
obpaszya uz konnekyuu Huxumckozo bomanuueckozo caoa — Hayuonanvnoeo nayunoeo yenmpa (HEC-HHL]) PAH,
Pecnybnuxa Kpvim. Ionyuenvt oannvie no mopghonozuu, 2ucmoxumuil u Mophomempu 0OCHO8HbIX OUACHOCTNUYECKUX
MUKpockonuueckux npusnaxkos mpaswvi Melissa officinalis L., komopule umeiom onpedensoujee 3uavenue O ycma-
HOBNIEeHUsL NOOTUHHOCIU JIEKAPCMBEHHO20 PACIUMENbHOZO0 CbIPbs, d MAKdICce NOKA3bI8AION JTOKATUZAYUIO CeKpeyul
Memaboaumos u 2emepoenyio npupooy sgupnozo macia menuccuvl. env. Onpedenenue muxpoouacnocmuyeckux
NPUZHAKO8 U UX OUOMEMPUUECKUX XAPAKMEPUCMUK MPABLL MENUCCHL NeKAPCMEEHHOU cOpMoodpasya, uHmpooyyupo-
sannozo ¢ Huxumckom bomanuueckom cady, uzyyenue 603MOACHOCIU NPUMEHEHUS SUCIOXUMUYECKUX Pearkyull Oisl
AHanU3a MKAHeu U CeKpemopHblX CmpyKmyp ucciedyemoo éuoa. Mamepuanvt u memoowvt. Pacmumenvhoiti mamepu-
an npedocmasnen aabopamopueti rexapcmeennvix pacmenui HEC-HHI]. V3yuenue MukpocKonuyeckux npusHakos,
Mophomempuneckux Xapakmepucmux, a maxdice 2UCIOXUMU4ecKue mecmsol nposooUIU CO21acHo memoouxam 1ocy-
dapcmeennoil ghapmaroneu Poccutickoti @edepayuu X1 uzdanus ¢ nomowbio ceemoso2o muxpockona Muxpomeo-1,
JroMuHecyeHmHo20 mukpockona Muxpomeo 3 JIFOM u yugposou kamepwr Digital Eyepiece microscope camera MD
3.2. @omoepapuu peoaxmuposanu 6 npocpamme Paint. NET.3.5.11. Pesynomamut. OcnosHbiMmu OUAZHOCMUYECKUMU
MUKPOCKONUYECKUMU NpusHaxamu mpagwvl copmoodpasya Melissa officinalis L. modcno naseams: snudepmanvhule Ko-
HYCOBUOHbIE OOHOKIEMOUHbBLE BOLOCKU, NPOCIblE MHO2OKAENMOUHbLE BONOCKU, 20N084AMbLE BOTOCKU C MHO2OKAEMOU-
HOU HOJICKOU U BOPOHKOBUOHOU 20JI08KOU U ¢ OOHOKIEMOYHOU HOICKOU U WAPOBUOHOU 20NI08KOU, IPUPOMACIUYHbLE
JicenesKu paouanbHo2o0 muna ¢ 6—8 evioenumenbHblMu Kiemkamu. /Jannvle RpusHaKu OUazHOCMupyomcs u 6 usmeib-
uennom ceipve. I[Iposedena konuwecmeennas oyenka MopQOIOSUYECKUX U AHAMOMUYECKUX NPUSHAKOE aucma (moi-
WUHA TUCTOBOU NIACIUHKY, 8bICOMA KILEMOK 8EPXHE20 U HUICHE20 INUOePMUCA, NIOMHOCMb yembuy Ha 1 mm? snu-
Odepmbt), cmebs, Yauleuku u GeHYUKA, NPOAHATUSUPOGAHbL PAZMeEPbl KIIEMOK, YCMbUY, MPUXOM, a MaKdice 1acmoma
pacnonodicenus mpuxom. I ucmoxumuueckumu Memooamu ¢ nOMOWbIO C6EmMosol U Quyopecyenmnol MUKpoOCKonuu
U3YHEHO NPUCYMCmeue U JOKAIU3AYUSL 8 MKAHAX U MPUXOMAX CbIPbSL TUNUOOE, NOTUCAXAPUOOS, PEHONbHBIX COeOUuHe-
HUll, PAABOHOUO08, IPUPHO2O MACIA, MEPNEHOUO08, ANIKAIOUO08. 3aKatouenue. B xo0e Mophonrozo-anamomuiecko-
20 UCCIe008aHUs MPAGLL COPMOOOPAZYA MENUCCHL 1eKaPCMEEHHOU U3 Koaekyuu Huxumckoeo 6omanuyeckoz2o cada
8bIAAGTIEHbL OUACHOCMUYECKU 3HAYUMbIE MUKPOCKONUYECKUE NPUSHAKU CbIPb, YCIMAHOBIEeHbL UX OuoMempuieckue xa-
pakmepucmuxy. Bnepsvie cucmoxumuieckumu mMemooamu 8 mKAHAX U CeKPemoOPHbIX CMPYKIMYypax mpagvl usyyena
JIOKAAU3AYUSL XAPAKMEPHBIX CEKPEeMUPYemblx OUON02UNECKU aKMUBHBIX 6eujecme. Pe3ynomambl 9KcnepumenmanbHbix
UCc1e008aHuUll OONOIHAIONM OAHHbIE HAYYHOL TUMepamypsl U Mo2yn Oblmb UCNOIb308AHbL OJist NOOMEEPICOEHUs. NOO-
JUHHOCIU, UOEHMUDUKAYUYU U CIMAHOAPMUZAYUU HAOZEMHOU Yacmu OAHHO20 COPMOodpasya.

Kniouesvie cnosa: menucca nexapcmeennas, Melissa officinalis L., muxpoouaenocmuka pacmenuii, unmpooyk-
Yus, Mopghomempust, cUCIMOXUMUSA

J1s nuTHpPOBaHMS: For citation:
Huxkuruna A.C., JlorBunenko JILA., Nikitina A.S., Logvinenko L.A.,

Huknruna H.B., Hurapsu C.A. _— .
MOP®OMETPUYECKOE 1 TUCTOXMMUYECKOE ~ NVikitina N.V., Nigaryan S.A.

UCCJIEJJIOBAHUE TPABBI MEJIMCChI MORPHOMETRIC AND HISTOCHEMICAL
JIEKAPCTBEHHOM U3 KOJUIEKLIMU RESEARCH OF MELISSA OFFICINALIS L. HERB
HUKUTCKOI'O BOTAHMYECKOI'O CAJA FROM THE COLLECTION OF NIKITSKY
@apmayus u papmaronozus. 2018;6(6): 504-534 BOTANIC GARDEN

DOI:10.19163/2307-9266-2018-6-6-504-534 . .
© Huxumuna A.C., Jlozgunenxo JIA., Pharmacy & Pharmacology. 2018;6(6): 504-534. Russian.

Hugumuna H.B., Hucapan CA., 2018 DOI:10.19163/2307-9266-2018-6-6-504-534

504



Pharmacy & Pharmacology V. 6 N 6, 2018 DOI:10.19163/2307-9266-2018-6-6-504-534

MORPHOMETRIC AND HISTOCHEMICAL RESEARCH OF MELISSA
OFFICINALIS L. HERB FROM THE COLLECTION
OF NIKITSKY BOTANIC GARDEN

Nikitina A.S.%, Logvinenko L.A.%, Nikitina N.V.', Nigaryan S.A.*

!Pyatigorsk Medical and Pharmaceutical Institute — branch of Volgograd State
Medical University, 11, Kalinin ave., Pyatigorsk, Russia, 357532
’Nikitsky Botanic Garden, Nikita, Yalta, Republic of Crimea, 298648, Russia
E-mail: lina_nikitina@mail.ru

The article presents the results of morphological-anatomical, morphometric and histochemical studies of the
aerial part of Melissa officinalis L., a selection variety sample from the collection of Nikitsky Botanical Garden
— National Science Center (NBG-NSC) of the Russian Academy of Sciences, Republic of Crimea. The data on the
morphology, histochemistry and morphometry of the main diagnostic microscopic signs of the Melissa officinalis
L. herb, which are crucial for establishing the authenticity of medicinal plant materials, and also show the local-
ization of secretion of metabolites and the heterogeneous nature of Melissa essential oil, have been obtained. The
aim. Is to determine the microdiagnostic signs and biometric characteristics of the Melissa officinalis L. variety
sample, introduced in Nikitsky Botanical Garden, to study the possibility of using histochemical reactions for the
analysis of tissues and secretory structures of the studied species. Materials and methods. The plant material was
provided by Nikitsky Botanical Garden. The study of microscopic signs, morphometric characteristics as well as
histochemical tests, were performed according to the methods of the State Pharmacopoeia of the Russian Feder-
ation, XIII edition, using a Micromed-1 light microscope, a Micromed Micrometer 3 LUM fluorescent microscope
and a Digital Eyepiece microscope camera MD 3.2 digital camera. The photos were edited in the program Paint.
NET.3.5.11. Results. The main diagnostic microscopic signs of the herb of the Melissa officinalis L. selection vari-
ety sample can be called as follows: simple unicellular conical, nonbranching hairs, simple multicellular conical
hairs, capitate hairs with a multicellular leg and a funnel-shaped head and with a unicellular leg and a spherical
head, essential oil glands of a radial-type with 6-8 excretory cells. These signs have been diagnosed in the crushed
raw materials. A quantitative assessment of the morphological and anatomical signs of the leaf (leaf thickness,
height of the cells of the upper and lower epidermis, stoma density per 1 mm? of the epidermis), stem, calyx and
corolla was carried out. The size of cells, stoma, trichomes, as well as the frequency of the location of trichomes
have been analyzed, too. The presence and localization of lipids, polysaccharides, phenolic compounds, flavonoids,
essential oil, terpenoids, alkaloids in tissues and trichomes of the herb have been studied by histochemical methods
using light and fluorescent microscopy. Conclusion. Morphological and anatomical study of the herb of the Melissa
officinalis L. selection variety sample from the Nikitsky Botanical Garden collection has been carried out, diagnos-
tically significant microscopic signs of raw materials have been revealed and their biometric characteristics have
been established. For the first time the localization of characteristic secreted biologically active substances in the
tissues and secretory structures of the herb has been studied by histochemical methods. The results of the experi-
mental studies complement the scientific literature data and can be used to confirm the authenticity, identification
and standardization of the aerial parts of this variety sample.

Keywords: Melissa officinalis L., microscopy, introduction, morphometry, histochemistry

BBEJIEHHUE. Dxonoro-reorpadguyeckue ycioBHs
HHTPOAYKIMU JIEKAPCTBEHHBIX PACTEHUH OKa3bIBAIOT
olpezieNsIoniee BIMSHIE Ha XUMHYECKHH cocTaB OHO-
JIOTUYECKH aKTHBHBIX BEIIECTB PACTCHMMH, a TaKKe Ha
Ononornuyeckne 0COOCHHOCTH pa3BUTHS. MeTomoM Mu-
KPOCKOIMMYECKOTO aHalu3a W3y4daeTcs aHATOMHYECKOE
CTPOCHHE PpACTEHUs, YCTAHABIUBAIOTCA XapaKTEPHBIE
aHATOMO-IMAaTHOCTHYECKHE M MOpP(HOMETPHUECKHE Xa-
PaKTEepUCTUKU. XHMHUYECKHE M (PU3UKO-XUMHUIECKHE
METOJIbI UCCIIEA0BAHUS TO3BOJISIOT UAECHTU(HUINPOBATH
JEHCTBYIONIME U CONYTCTBYIOIIME BEUIECTBA B pacTe-
HusIX. K TakuMm MeTonaM OTHOCHTCS TMCTOXMMUYECKHM
aHaJINU3, [I03BOJISIOIIMN BBISBIISITh 3aKOHOMEPHOCTH IIPO-
1ecca CeKpeluu OMOJIOTHUECKU aKTUBHBIX BELIECTB U
YCTaHABJIUBATh UX IPUCYTCTBUE U JIOKAIU3ALUIO B TKa-
HSIX M OpraHax pacrteHus. B cBoro odepenp MmomoOHbBIE

HCCIIeJOBaHNUS MILUTIOCTPUPYIOT OTIIMYUTEIbHBIE 0COOCH-
HOCTH MeTabo/In3Ma KEeJIEe3UCThIX TPUXOM U TKaHel pas-
JIMYHBIX XEMOTHIIOB OJHOTO BWja pacteHus. B Huxwur-
CKOM OOTaHWYecKOM cajy — HaruoHanbHOM HaydyHOM
uenrpe (HBC-HHII) PAH, Pecniyonuka Kpeiv, . fnrta
B J1a0OpaTOPUH ApOMATHYECKUX M JICKAPCTBEHHBIX pac-
TEHUU TPAJUIMOHHO MTPOBOMASTCS MHOTOJETHHE OHOJIO-
rMYECKHE U MHTPOJYKIHOHHBIC HUCCIICIOBAHUS 0COOCH-
HOCTEH Pa3BUTHS PA3IMYHBIX COPTOB JIEKAPCTBEHHBIX
pacrenuii. Menucca nekapctBernas (Melissa officinalis
L.) sBisieTcst oqHUM U3 BHJIOB CEMEHCTBA SCHOTKOBBIE,
MHTPO/IYIIMPOBAHHBIX HA OIBITHOM y4acTke d(upomac-
JIMYHBIX pacTeHuii 6orannveckoro cazaa [1, 2].

Memucca nekapctBeHHas — Melissa officinalis L.
(cunonumsbr: Faucibarba officinalis (L.) Dulac., Mutelia
officinalis (L.) Gren. ex Mutel, Thymus melissa EH.L.
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Krause, Citronell, Common balm) — onuis u3 5 BUIOB pona
Mmenmcca (Melissa) cemelicTBa SICHOTKOBBIX — Lamidceae.
PacreHne W3BeCTHO TOJ APYTMMHM Ha3BaHHMSMHU: Meiucca
JIMMOHHASI, JTUMOHHAsI MATa, JIMMOHHAsl TpaBa, MEIOBKa,
IMUeNbHUK. Menuncca JeKapcTBEeHHAs! paclpoCTpaHeHa B
crpanax EBporrsl, Appuku, CeBepHoit Amepuke, B Upare,
Ha Ykpaune, Kakase u B Cpenneit Azun. TpaBa Memnwcchet
JIEKapCTBEHHOW KYJIBTUBUPYETCS KaK JIEKapPCTBEHHOE U
a¢pupomacimaHoe pactenue B BenmkoOpuranmu, Cepoum,
Amxupe, crpanax CpequzemMaoMopsbs, Ha KaBkase, B Kpac-
HomapckoM kpae, Camapcekoii oomactu, B Kpbimy [3-5].
TpaBa memucchl JIEKapCTBEHHOH XapaKTepHU3yeTcs
BBICOKHUM COJIepKaHHEeM (DEHUIIPOIIAHOUIOB (pOo3Ma-
puHOBasi, Ko(eilHasi, XJIOPOreHoBas, Iapa-KymapoBas,
(epyroBas ¥ cCHHAINOBAsi KHCIOTHI), (DIIaBOHOUIOB (JTFO-
TCOJINH, NWHAPO3WJ, ANWTCHUH, KOCMOCHHUH), (EHOI-
KapOOHOBBIX KHCJOT (CHpEeHeBas, T'€HTH3MHOBas, ca-
JWMLAIIOBAs, BaHWIMHOBAS, Iapa-THIPOKCHOCH30MHAas,
MIPOTOKATEXOBAsI), KOHACHCHPOBAHHBIX JTyOMIIBHBIX Be-
mectB [6, 7]. Ilo maHHBIM 3apyOeKHBIX UCCIeToBaTeNeit
B TPaBe MEIHUCCHI JICKAPCTBEHHONW HMICHTH()UIIMPOBAHEI
OJIeaHONIOBasg M ypcosoBasg KucCIOTHl [8]. B adupHoM
MacJe mpeodiagaroT MOHOTEPIIeHBI (IIUTpaib) [9].
Hay3eMHy10 4acTh MeJMCCHI JIEKAPCTBEHHOW MpPH-
MEHSAIOT B dTHOMeAuLKHe cTpad EBponsl. Bo ®pannuy,
Wranun, Asctpuu, I'epmanum u bonrapum wmenuccy
WCIIONB3YIOT NPH TPOPHUYECKHX $3BaX B KadecTBE pa-
HO32XXMBJISIONIETO CPEICTBA, KOXKHBIX CHISX, (QypyH-
KyJIax KOXH, JJISI TIOJIOCKAHWS IIPU BOCIIAJICHUU JECEH;
HapyXHO Ul Maccaka M PAacTHPaHUH, A TPHUIIAPOK
1 KOMIIPECCOB, M3TOTOBJICHHUS KOCMETHYECKHX CPEIICTB
[4, 10, 11]. Ham3emHas 4acTh W JHUCThSI MEIUCCHI SIB-
JSFOTCSL O(UIUATBHBIM CBIPEEM B CTpaHax EBpoIbI.
Pactenue Brimoueno B EBpomneiickyio ®apmakoriero,
bpurtanckyro Tpassuyro @Dapmakomnero, B IpaHckyro
Tpapsnyro ®apmakonero. B Poccun naHHbIi BUA ChIpbs
cTan opuuMHaIBHEIM ¢ 1996 rona, paspaboraH MpoexT
OC «Menuccsl 1ekapcTBeHHOHN TpaBay (B3ameH OC 42-
3645-98) (marepuansl 10 MpOEKTaM OOLIMX (apMako-

TIEHHBIX cTareil n apMakonelHbIX cTaTed https/www.
rosminzdrav.ru/61/11/ materially-po-farmakopee) [12].
dapMaKoIOrHYecKue HMCCIIE0BAHMS ITOKA3bIBAIOT, YTO
rpenaparsl MEJUCCHI TMPOSIBISIIOT JIETKOE CHOTBOPHOE
JICWCTBHE, OKA3bIBAIOT YCIIOKOMTEIIBHOE, CIIa3MOJIUTH-
geckoe BozzeicTBue [13—16]. XapakTepHO MOBBIIIICHHE
anmneTuTa U CTUMYJISIINU CEKPELUH JKETyIOYHOTO COKa,
YCHUIIEHHE MOTOPHKH JKEITy/IKa, MPOSBICHHUE JKEITYErOH-
HOTO U BETPOTOHHOTO JEHCTBUSI MpPEnapaToB HAa OCHOBE
TpaBel Menucchl [4, 17]. TpaBa Menucchl o0nanaeT ru-
NONIMKEMUYECKUMH, BSDKYIIMMHU CBOMCTBaMH, CTUMY-
nupyeT MeHcTpyaruu [18]. Anpaeruas! pacteHus (Iu-
Tpajb, IUTPOHENAb) OKa3bIBAIOT MPOTUBOMHKPOOHYIO
AKTHBHOCTb B OTHOILIEHHH DsiJia NMATOTCHHBIX IPUOOB U
mukobakrepuii Tyoepkynesa (K. Okazaki u S. Oshima,
1953 1.). PosmapunoBast kucioTa o0yclaBiIiBaeT MpOTH-
BOBHPYCHYIO aKTUBHOCTH B OTHOIIEHHH BUPYCOB reprie-
ca, TPUNIA, IPOTHBOAJUIEPIHYECKOE M aHTHOKCHAAHTHOE
JIeCTBHE, aHTUKOMIUIEMEHTapHbBIE M aHTHPAINKaJIbHbIC
cBoiicTBa Memucchl [19].

IEJb - omnpenenuTs MHKPOJUArHOCTHYECKHUE
MIPU3HAKA M UX OMOMETPUYECKHE XapaKTEePUCTHKH IS
TpaBBI MEIUCCHI JIEKAPCTBEHHOI copToobpasia U3 Koi-
nekiun Hukurckoro Ootanmueckoro caga HHII PAH,
W3YYUTh BO3MOXXHOCTBH ITPUMEHEHHSI THCTOXUMHYECKUX
peakuuii st aHaJu3a TKaHeH M CEKPETOPHBIX CTPYKTYP
HCCIIEYyEMOT0 BHJA HMPU YCTAHOBICHHU IMOJUIMHHOCTU
CBIPBSl M MJICHTU(HKAIMKA OMOIOTHYECKN aKTHBHBIX Be-
IIECTB, BBUY OTCYTCTBHUS JIMTEPATypHBIX JAHHBIX 00-
IIETO TMCTOXUMUYECKOTO UCCICAOBAHUS.

MATEPHAJIBI U METOIBI. Coipse. Pacturens-
HBIM O0BEKTOM HCCIIEIOBaHUS SIBUIACH HA/[36MHAasl 4acTh
MEJITHCCHI JIEKaPCTBEHHOW, MHTPOAYIMPOBAHHOI HA OIIBIT-
noMm yuyactke HBC-HHII. MccenoBanust OHOIOTHYSCKIX
0COOCHHOCTEl BereTaluy JaHHOTO COpPTOoOpasia B KO-
Joro-reorpaguueckux yciaopusx KOxuoro 6epera Kppima
Ha TIPOTSKEHHM HECKOJBKHUX JIET MPOBOAATCS CTapIIUM
Hay4YHBIM COTpyIHHKOM Hukurckoro boranuyeckoro cana
Jloreunenko JL.A. (puc. 1).

Pucynox 1 — Bnewnuit 6uo Melissa officinalis L. copmooopazey uz xonnexkyuu HbC-HHI],
Pecnyonuxa Kpvim, 2. Anma

AHan3upyeMoe ChIpb€ 3aroTOBJIEHO B IEPUOJ
uBeTeHus B urosie 2016 ., mpeacrasisier co0oit cMech
ctebuneit (o 35 cM), TUCThEB U IBETKOB. CyIIKYy CBIPbS
npoBoawan mpu 25-30°C, uzderast BO31EHCTBUS MPSIMbBIX
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COJIHEUHBIX JIy4el, B TeueHue 7 1Hel. BiiaxHocTh TpaBbl
MEJIMCCHI JICKaPCTBEHHOM I10CJIE BBICYILINBAHUS COCTABU-
na 8,79+0,36%.

Muxpockonuueckue uccnedosanus. AHaIN3 MUKPO-
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CKOITMYECKNUX MPHU3HAKOB CBHIPBSl, MOP(HOMETPUUECKHE U
THCTOXUMHYECKHE HCCIICIOBAHUS MPOBOAMIIN COIVIACHO
MmeroaukaM locynapcrBenHoi dapmakornen PO XIII ns-
nanus (OPC.1.5.3.0003.15 «TexHrnka MUKPOCKOTTNYECKO-
TO ¥ MUKPOXUMHYECKOTO UCCIICIOBAHUS JIEKAPCTBEHHOTO
PaCTHTEIBHOTO CHIPbSl U JIEKAPCTBEHHBIX PAaCTUTEIBHBIX
npemnaparosy, ODC.1.5.1.0002.15 «Tpasen» [20, 21]) ¢
TIOMOIIBIO MUKpOCKoIa «MHKpoMesi-1» 1 JIIOMUHECIIEHT-
Horo Mukpockona «Mukpomen 3 JIIOM» ¢ okymspom 10x,
obwvekTrBamu 4%, 10x, 40x u nudposoit kameps! Digital
Eyepiece microscope camera MD 3.2 (3.2 megapixels).
Tucmoxumuyeckue uccnedosanusi.  MCTOXUMUYECKUE pe-
aKIMY Ha HATMYKE 1 JIOKAJIM3AIMIO OMOJIOTMYECKN aKTHB-
HBIX KOMIIOHEHTOB B TKaHSX, MEJIBTaTHBIX M TOJIOBYATHIX
TPUXOMaX IMPOBOJIMIIN C TIOMOIIBIO PACTBOPOB PEAKTHBOB:
cyman I (xupHble, 3(upHBIE Macia, KyTHH, CyOepHH);
METHJICHOBBIH CUHUMI (3dupHOoe Macno); 10% pactBop
tumorna u k. H,SO, (caxapa, Kpaxmaji, HHYJIMH), KOHIIEH-
TPUPOBaHHAsl XJIOPUCTOBOIOPO/IHASI WITH CepHast KHCIIOTa
(ceckBuTepneHoBble JIakTOHBI); skene3a (III) xmopun u
Kanust iuxpomar ((peHoNIbHBIE COeIMHEHHs1); MarHusl are-
TaT W CBUHIIA alleTaT OCHOBHOH ((praBoHOM/IBI, (ryopec-
ueHys B Yd-cBere), aqroMUHUS XJI0pH] ((IaBOHOUIBI,
ronyoast duyopecuienius B YO-cBeTe); BAHWINH U KOH-
LIEHTPUPOBAHHAsI XJIOPUCTOBOIOPOHAS KucioTa ((aBo-
HOWJIBI), peakTuB Baruepa (aykamousip), (GproporIrOnuH
C KOHLIEHTPHPOBAHHON XJIOPUCTOBOJOPOIHON KHCIOTOM
(yurauH),  2,4-TUHATPOGESHUITUIPA3UH  (TEPIICHOM/IBI)
[22-31]. Dortorpadum pemaKkTUpOBAIM B IPOrpamme
Paint.NET.3.5.11, coBmemiast ¢ororpaguu 0OBEKT-MH-
kpomerpa (1eHa aeneHus mukponuneiiku 0,01 MM wmu

3

10 MkM) 1 moyueHHble (oTorpadun 00beKTa UcCIeno-
BaHWIl TPH KaXIOM padodeM yBEIMYEHWH OOBEKTHBA
MHUKPOCKOIIa ¥ Pa3pelIeHUH HCIOIb3yeMoi Lu(poBoit
¢dorokamepbl. Cmamucmuueckas obpabomia. Bwidopka
cocraBmsuia 10 m3MepeHui, crarMcTHYecKylo oOpabor-
Ky npoBoin B nporpamme Microsoft Excel (Microfoft,
CIIA). O6Hapy>KCHHBIC BHEITHHE ¥ MHUKPOCKOITUUCCKHUE
TIPU3HAKU MCCIIEAYEMOTO CBIPBsI COMOCTABIISUIN C JIUTEpa-
TypHBIMU JaHHbIMU [11, 12].

PE3VJIBTATBI U OBCYXJIEHHUE. Hccnenosa-
HHE MOP(OJIOTHIECKHX OCOOCHHOCTEH Ha/[3eMHOW YacTH
MEJIMCCHI JIEKAPCTBEHHOW MOKA3aJl0, YTO JINCThS PACTEHUS
JIAHHOTO COPTOO0Opasiia ¢ BEpXHEH CTOPOHBI 3€JICHOTO 11BE-
Ta, C HIKHEH CTOPOHBI CBETIIO-3€JICHOTO IIBETA, KOPOTKO-
YepeIKOBbIE, SIHIIEBUAHBIC, CYPOTHUBHBIC, C TOPOIYATHIM
KpaeM, IMEPUCTBIM JKUIIKOBAaHUEM, 3a0CTPEHHOM BEpXyIII-
KoH. JIucToBasi MIaCTUHKA OIMYIIEHAa C BEpXHEH CTOPOHBI
IO YKUJIKaM, HIDKHSISI CTOPOHA OITyIlIeHa TTOJTHOCTBIO; JUTH-
HOU 110 3,2 cM, mmpuHoii 110 2,5 cM. CTeliu cepo-3eNICHOro
L[BETA YETBIPEXIPAHHBIC, C TPOJOIBLHBIMHU HKEIOOKaMH, B
BEpXHEH M CpeJlHel 4acTH OITylIeHne c1abo BBIPAKEHO, B
HIDKHEW 9acTy cteOnu ronsle. Ha nznome crebensb Geno-3e-
JICHOTO IIBETA, C TOJIOCTHIO BHYTPH B HIDKHEH vacTH. LBer-
K1 MeJKHe (Jarieyka 5S—7 MM, BeHYHK 7—9 MM JUTHHO}), co-
OpaHbI B ITa3yXax BEPXHHX JIMCTHEB JIOKHBIMH MyTOBKaMH
1 00pa3yroT B BEPXHEH YacTH CTEOMIsI COI[BETHE THIIA TUPC
qutnHON 5—10 cM. BeHunk nByryOBIi, OIMYIICHHBIH, OeIo-
ro WK 0eno-po3oBoro 1Bera. Yarieuka BOPOHKOBHIHAS C
IISITHIO 320CTPEHHBIMU 3y0OIiamu, omyienHas (puc. 2). Col-
pbe 00i1a/1aeT JIMMOHHBIM 3aIlaxoM, YCHJIMBAIOIIUMCS TTPU
pactupanuu. Bkyc BosHOTO U3BJI€UEHHS TOPHKOBATHIH.

4 5

Pucynok 2 — Buewinuii 6ud mpaewt (cmeonu, nucmos, yeemku) Melissa officinalis L.
copmooopaszey u3 konnekyuu H6EC-HHI[
1 — yenvroe coipve; 2, 3, 4 — pezanoe covipbe, 5 — NOPOULOK MPABLL MENUCCHL IEKAPCMEEHHOU
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MUKpOCKOITUYECKHE UCCIEIOBAHUS MPOBOAMIN Ha
BPEMEHHBIX MHUKpOIpenaparax, HPUTOTOBICHHBIX W3
BBICYIIIGHHOTO CBIPbS 110 OOMICHPUHATHIM METOINKaM
[20]. TIpn MUKPOCKOIMPOBAHUN BPEMEHHBIX MUKPOIIpE-
[IapaToB UCCIIELYyeMOro 00bEKTa OTMEYad, YTO TKAHU
pacTeHus, coiepxamue 3hUPHOE MAcio (KEeIe3KH U
TPUXOMBI), MUTMEHTUPOBAHBI. AJlaKCHalbHAsl CTOPOHA
JIUCTOBOM TUTACTUHKH MOKPBITA CIOEM KyTHUKYJBI. OTH-
JEepMHC aJaKCHAIBHOM M a0aKCHalbHOI CTOPOH JIMCTa

COCTOMT M3 OJHOTO cios Kietok. [Ipum paccmorpenun
MUKpOIIpernapara Kpast JHCTa MEJIHNCCHI JIEKapCTBEHHOM
C TIOBEPXHOCTH OTMEYEHO OOJBIIOE KOJIWYECTBO IPO-
CTBIX OJHOKJICTOYHBIX KOHYCOBHJHBIX HEBETBSIIUXCS
BostockoB (II tum) mmuHoN 20—50 MM (puc. 3), mpu oc-
HOBaHHMHM KOTOPBIX XapakTepHO (JOPMUPOBAHUE CKIIAJIOK
KyTUKYJbL. Takod THIT MPOCTBIX KPOIOIIUX TPUXOM Xa-
paKTepeH Kak JUIs aIakCHajIbHOW, TaK U JUIsi abaKcHalb-
HOW CTOPOH JIHCTA.

Pucynox 3 — Mukponpenapam kpasa aucmoeoii nnacmunxu Melissa officinalis L. (ye. 4%, 10%)

Kilerkn BepxHero snuaepmmuca JuCTa Pa3IUYHOU
(opMBI ¢ W3BWIMCTBIMH CTEHKaMH O€3 YTONIICHUH,
KIETKH HIKHETO SMHAEPMHUCA UMEIOT Oojee W3BHIIH-
cThle cTeHKH. Ha HIKHEH cTOpoHe JiMcTa MPUCYTCTBY-
10T YCTBUIIA, YCTBHYHBIM ammapar AWAIUTHOTO THIIA.
JInst HUKHETO SMHJIEPMHCA XapaKTePHbl MHOTOKIJIETOU-
HBbIE KOHYCOBHIHBIC BOJIOCKH, COCTOSIIHNX U3 2—4 Kie-
TOK C YTOJIICHHBIMH cTeHKamH (I TuI) u ronoBuarsie
BOJIOCKM JBYX THIOB: C OJHOKJIETOYHOW YITMHEHHOH

HOXKOH ¥ BOPOHKOBHIHOW ToNOBKO# (THl I) 1 ¢ xopoT-
KON OJHOKJIETOYHOW HOXKKOM M IApOBMJIHOM T'OJIOBKOM
(tum II). DdupomacaruHbIe )KEITE3KH PaAHaTIHHOTO THIIA
HE TIOTPY’KEHBI B ME30(MIIT, COCTOST U3 KOPOTKOH OJTHO-
KJIETOYHOW HOKKM M ILAPOBUIHOM TOJIOBKH C BOCBMBIO
BBIICTTUTENbHBIMI KIIETKaMU. B MecTax NMpuKperuieHus
3(UPOMACITUIHBIX JKEIE30K MHICPMATbHBIEC KIETKHA 00-
pa3yloT po3eTKy, Kak MPaBHJIO, U3 5—6 KIETOK SIHIEp-
Mmmuca (puc. 4, 5).

Pucynox 4 — Muxponpenapam adaxcuaipbnozo nudepmuca aucmoeoni nnacmunxu Melissa officinalis L.
6. 4%, 10%)

JKenesuctbie TPUXOMBI MMEIOT KyTHKYJISPHOE IO-
KpbITHE 00Jiee YTOINIIEHHOE, YeM SIHJEPMHC, Pacio-
JIOXKEHBI MPEUMYIIECTBEHHO Ha abaKCHaJbHOH CTOpO-
HE JIMCTa U MO IVIaBHOM JKMJKe. DKCIepUMEHTAIbHbIE
HCCIIEIOBAHMUS MOKa3amd, 4To Ha | Mm? abakCHalbHOI
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CTOPOHBI JIUCTOBOM MIacTUHKH pacnonaratorcs 200-400
yerbul, 10 80—-100 mpoCThIX OAHOKJIETOYHBIX KOHYCO-
BHUJHBIX HEBETBSIIUXCS BOJIOCKOB, 10—12 3dupomac-
JIMYHBIX KeNe30K Ha pacctosHun 100—150 MM apyr ot
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Pucynok 5 — Mukponpenapam adaxcuanvnozo snudepmuca aucmosou naacmunxu Melissa officinalis L.
(ve. 4%, 10%)

Kietku snuepmuca gameyku pa3indHbie o Gop-
M€, XapakKTepU3yIOTCSl CHIbHOW3BUIUCTHIMU CTEHKAMHU
0e3 yTONIIeHHH, Y OCHOBAHUS YaIlIEUKH U 110 KParo TpHU-
CYTCTBYET CKJaayaras KyTHKYJa, YCTbUYHBIH ammapar
JMUANUTHOTO THIIA, YCTBUIA PACIIONAraloTcs peako Judo
OTCYTCTBYIOT (pHC. 6). Ha pucyHke 6 moka3aHbl KOHY-
COBHJIHBIE OJIHOKJIETOUHBIE BOJIOCKM YaIlleuyKH, MHO-

TOKJIETOYHbIE KOHYCOBHIHBIE BOJIOCKH, COCTOSIINE W3
2—4 KJIETOK C YTONIIEHHBIMH CTEHKaMH, d3pHpoMaciiny-
HBIE JKEJIC3KH, TOJIOBUATHIC BOJIOCKHU C OHOM 0a3ajbHOMN
kieTkoi (tum II). B HIDKHEH wyacTh yamiedkw MpUcyT-
CTBYIOT COCYAWCTBIC MYYKH, OKPYXECHHBIC MOPUCTHIMH
TOJICTOCTEHHBIMU OJIPEBECHEBIINMHU CKJIEPEHXUMHBIMU
BOJIOKHAMU.

Pucynox 6 — Mukponpenapam snudepmuca uaweuxu Melissa officinalis L. (ys. 4%, 10%)

Knerkn Hapy)XHOTO 3MuAepMHCa BEHYMKA IPSIMO-
YTONBHOH (DOPMBI, XapaKTEePU3YIOTCS HU3BHIMCTBIMU
CTEHKaMH C YTOIIIEHHUSAMH, Y OCHOBAHUS U IO KpPalo CO
CKJIAIYaTON KyTHKYJIOH, MMEIOTCS HEMHOTOYHCIICHHbIE

XapakTepHble ycThula. KIeTkr BHYTPEHHETO dIHIepMU-
ca BEeHYMKa MHOTOYTOJIbHBIE, M3BUINCTOCTEHHbIE. Kiet-
KM OCHOBaHHUsI BEHYHKA MPSIMOYTOJbHbIC, ¢ U3BHIHCTHI-
MU aHTHKJIMHAJIBHBIMH CTeHKaMU (pHc. 7).
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1 2 3
Pucynok 7 — Mukponpenapam snudepmuca éenuuxa Melissa officinalis L. (ye. 4%, 10%)

1- npenapam ¢ nO6EepPpXHOCmMuU jlonacmu 6eH4UKa, 2 — knemKu HAPYIHCHO2CO 31’[14()6}7]14”(3(1 6EHYUKA,
3 — K1emKu OCHOBAHUS BEHUUKA C nwzbueeudelMu soJlocKamu

C obenx CTOPOH 3MUIEPMHC BEHYHKA TIOKPHIT 00JIb-  HEH CTOPOHE BEHUHMKA NMPHUCYTCTBYIOT 3(hUpOMaCIIHbIe
IIMM KOJINYECTBOM JUTMHHBIX IPOCTBHIX MHOTOKJIETOUHBIX — KEJIE3KU M IOJIOBUAaThle BOJOCKH. XapaKTepHO HAIHMUUE
BOJIOCKOB C MEJIKOOOPOJaBYaTON KYTHKYJIOH M MPOCTBIX  IaJbLEBHIHBIX SIHIEPMaIbHBIX BOJIOCKOB ¢ OOpoaBya-
OZIHOKJICTOYHBIX KOHYCOBHIHBIX BOJIOCKOB. Ha BHYTpeH-  TOH KyTHKYIOi (puc. 8).

1 2 3

Pucynox 8 — Tpuxomwl snudepmuca éenuuxa Melissa officinalis L. (ye. 4%, 10%)
1 — nanvyesudnvie 6010CKU IONACMU GEHUUKA, 2 — NPOCHIble MHO2OKIEMOUHbLE BOIOCKU
¢ menkobopodasuamou Kymukyioil, 3 — npocmeie 0OHOKLEMO4Hble KOHYCOBUOHbLE BONOCKU

Ha nomactsix BeHUMKa KJIETKH SIUAECPMHCAa MHOTOYy-  PACIOJIOXKEHBI YEPENUTYaTO, MPUCYTCTBYIOT MAbLIEBUIHBIC
TOJIBHBIE CO CJTA00 M3BIJIMCTHIME CTCHKAMH C YTOJIIICHUSIME,  BOJIOCKH C MEJTKOOOPOIABYATOM KyTHKYIIOH (pHc. 9).
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2

Pucynox 9 — Mukponpenapam snudepmuca eéenuuxa Melissa officinalis L. (ys. 4%, 10x%)
1 — knemxku 8epxHeu yacmu dSNUOEPMUCA BEHUUKA C NATbYEBUOHBIMU BOJOCKAMU MENKOOOp0oOagyamot
KYMUKY1ot, 2 — K1emKu 10nacmu 6eH4UKd

QHHHCPMHC crebst MpeaACTaBJICH HEOOJBIINMH
MHOTOYTOJIbHBIMH  BBITAHYTBIMH KJICTKAMH C MPSAMBbI-
MH CTCHKAaMH. YCTbHYHBIN arrapar AUauuTHOIO THIIA,
YyCTbH1HaA 1CJIb OPpUCHTHPOBAHA BAOJb creOs. ]_—[I/IaFHO-
CTUPOBAHBI MHOTOYUCJICHHBIC ITPOCTBIC W KCIC3UCTHIC
BBIPOCTBI SITUACPMHUCA, PACIIOJIOKCHHBIC B OCHOBHOM Ha

1

2

pebpax credisi. B 6onpIIoM KONMMYECTBE MPHCYTCTBYIOT
NPOCTBIC, KPYIHBIE MHOTOKJIETOYHBbIC BOJOCKH (I THI)
C POBHOH KyTHKYJIOH M OIHOKJICTOYHBIC KOHYCOBHUIHBIC
Bonock (II Tum). B BepxHeii 30He cTeONs pacmoiaraor-
cst ronoByarsle Bojocku tumna I, penkue apupomaciuy-
HBIC KenE3ku (puc. 10).

3

Pucynok 10 — Muxponpenapam snudepmuca cmeona Melissa officinalis L. (ys. 4%, 10x%)
1 — npenapam ¢ nosepxrocmu, 2 — mpuxomvl snudepmuca cmeoius;
3 — KnemKu u ycmvuuHwlll annapam snuodepmuca cmeons

Crebenb Ha MONEPEYHOM CCYEHHH YeThIPEXTIPAHHBIM.
OnuaepMuc TMOKPHIT TOHKOW KyTukynod. Kierku snu-
JIepMUCa OBaJIbHOM, KBaJpaTHOM WM MPSMOYTOJIBHOI
(opMbI, pactionoxeHsl B oxuH cioi. [lox smuaepmucom
B ymIax creOis pa3Menarorcsi 48 coeB KJIETOK yTroJKo-
BOW KOJUICHXMMBI, JIOKAJIbHO 3aJI€raroT Mo 2-3 cios Kie-
TOK XJIOpPEHXMMBI. KiieTkn sHn01epMBbl OBaIbHOM (OpMBI,
PAacIONOXKeHbI B OIUH CJIOMH, COEpKaT KpaxMallbHbIE 3ep-
Ha. Kopa cocrout u3 4-10 cinoeB mapeHXUMHBIX KIIETOK
HETIPaBWILHONW OBAILHON WJIM NPSIMOYTOJIBHON (hOPMBI C
MEKKJIETOUHBIM HPOCTPAHCTBOM, YaCTUUHO IPEACTaBiIe-
HBl KJIETKH IEPHIMKINYCCKON CKIIepeHXUMBI. JIyOsiHbIe

BOJIOKHA (pJIOBMBI, KJIETKH KaMOWsl, COCYIbl M TPaXeHabl
KCHJIEMbI MIPOBOJSIIIME ITy4YKH He oOpasytor. Kamouii co-
CTOUT U3 |-2 cloeB KIETOK, BbIpaxkeH HedeTko. Kier-
KN CEpILEBHHBI CTEOMs IPECTaBICHbI BBITOIHSIIONICH
MIApEHXMMOH, KPYITHbIC MHOTOYTOJIbHBIE HJIM OKpPYIVIbIE,
LIEHTPOOSIKHO yMeHbIIaronecs B pasmepe (puc. 11). Ha
MONEPEYHOM CEUEHHMHU JIUCTOBOM IIACTUHKH BUAHO, UTO
BEPXHHH ¥ HW)KHHH 3IMHIEPMHC HOKPBITHI TOHKHM CIIOEM
KyTHKyIIbl. TommmHa 00erX KyTHKYIN SIUJIEPMECA TTOUTH
ofMHaKoBa. BombIIOE KOMMUYECTBO MPOCTBIX KOHYCOBHUJI-
HBIX BOJIOCKOB PACIOJIOKEHO Ha SMMJEPMUCE C BEpPXHEH
1 HIDKHEH CTOPOHBI, JKEJIE3UCTBIX BOJIOCKOB OOJIbIIE Ha
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abaKCHaIbHOM SIUIEPMHUCE, OCOOSHHO MO YKUIIKaM. DIH-
JICPMATbHBIC KIICTKH PACIIONIOKEHBI B OIUH P, 110 hopMe
OBaJIbHBIC, OKPYIIIBIC WJIH MPSIMOYTOJIbHBIC. KieTku Bepx-
HETro SMHACpPMHUCca OOJIBINC, YUeM Ha HIKHEM SIHIACPMHUCE,
WM TIOYTU PaBHBI UM. Me30(HuUT IUCTa COCTOUT U3 OJi-
HOT'O CJIOS YIJTMHCHHBIX MPSIMOYTOJIBHBIX KJICTOK MaJIHCa/I-
HOUW TapEeHXUMBI 1 2—4 CJI0OEB W30IMAMETPAITBHBIX KICTOK
ryO4atoil MapeHXMMbI C KPYIMHBIMH MEKKICTHHKAMH.
Pesynbrarel U3MepeHus KJICTOK MPUBEICHBI B Tadmuie 1
(puc. 11). Ha momepeyHoM CEUCHHUH YEpEIIKa BUIHO, YTO
aJlakCHaTbHasl TOBEPXHOCTH BOTHYTAsl U a0aKcHaTbHAS T10-

A
1A
2A
4A
5A
3A
A
r
ir 5T
3r 1A
ar
2r
Tr
K
2XK
4XK
3X
1X
XK

BEpXHOCTH BbINMyKJIas. Ha obenx cropoHax uepernika npu-
CYTCTBYIOT ITPOCTBIC M JKEJIE3UCThIE TPUXOMBI. DIUICPMHUC
COCTOMT U3 |—2 ClI0EB KIIETOK OBAJBHOM, OKPYIION MM
NPSIMOYTONBHBIA (hopMbl. KileTkn mapeHXuMbl KpyIHbIC
LIECTUYTOJIBHBIC WM OKPYIJIbIC, B AWAMETPE JIOCTUTalOT
30 MxM. B neHtpe pacnonokeH KpyIHBIA JTyTOBHIHBIN
KoJUIarepajbHbIA TPOBOJLSIIINI ITyYOK, TIPUCYTCTBYIOT JIBa
HEOOJIBIIMX KOJUIATEPATbHBIX ITyYKa B KPhLIbSX Yepelka.
Ha ajakcranbHOM TOBEPXHOCTH B KPBUIbSX YEpeIKa pac-
THOJIOXKEHA KOJUIEHXUMA U3 2—3 CJI0eB KJIETOK U JIOKAIbHO
1-2 cIost KI1€TOK XJIOpeHXuMBI (puc. 11).

B B

16
2b

24

13

23

3

Pucynox 11 — Muxkponpenapamut nonepeunvix cpezoe cmeons, uepewika u nucma Melissa officinalis L.

A, B (ye. x10), B (ys. x40) — nonepeunviii cpez cmebns: 14 — snudepmuc, 24 — konnewxuma, 34 — cocyowi; 44 —
napenxuma kopul, 5A — xnopenxuma. 1B — ycmouunviii annapam; 25 — npocmoii éonocok. I (ve. x4), [, E (ve. x10)
— nonepeunvlii cpe3 uepewika: 11" — adakcuanvhulii snudepmuc, 21" — abaxcuanvrwii snudepmuc, 31" — yenmpanvHwiii

npogooswull nyuox, 41" — napenxuma, 5I" — 600801 OonoIHUMENbHBIU NPOBOOAWUL NYYOK, 1/] — npocmole
KOHYCco8uouvie sonocku, 2/ — conoguamule gonocku. JK, 3 (ys. x10) — nonepeunuiii cpes aucma: 12K — adaxcuanviwiii
snudepmuc, 22K — abaxcuanvuwiii snudepmuc, 3K — nposodsiwuii nyuox, 4K — napenxuma; 13 — 2conoeuamoiti
60110COK, 23 — npocmule KoHycoguonbvle 6onocku. Llena denenus 10 mxm

MH TPHXOMaMH, IbUIbLIEBBIC 3epHa. [IbIIbLEBbIE 3epHA
cdepuyeckue, co ciierka 00pomaBYaToOil IK3MHON H TO-
pamu (puc. 12).

[Ipn paccMOTpeHHH MpenaparoB TOPOIIKa TPABEI
MEJTUCCHI JIEKAPCTBEHHON HAOMIOAAIN OOPBIBKH SIHEP-
MHCa JINCTA, CTEONIs], BeHUMKA M YAIICUKH C XapaKTEPHBI-
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Pucynox 12 — Muxponpenapam nopowka mpaesvt Melissa officinalis L. (ye. 4%, 10%)
1 — ppacmenm snudepmuca nucma, 2 — ppaecmenm snudepmuca wawieyku, 3 — ppaemenm snudepmuca cmeois;
4 — dicenesucmule 8010CKU, 5 — npocmule KOHYCOBUOHbIE BONOCKI, 6 — nblavyesvle 3epra. Llena denenus 10 mxm

B tabnumax 1 u 2 npuBeAeHbI pe3yibTarhl 9Kkcepu- Bl Melissa officinalis L. coptooOpasia U3 KOJUICKIIUN
MEHTAJIbHBIX HCCIIe0BaHuN OnoMmerpuyeckux xapakre- HBC-HHII u xapakrep pacronoxeHus TPUXOM IO Hal-
PUCTUK OCHOBHBIX MHKPOCKOTMUYECKUX MPHU3HAKOB TPa-  3€MHBIM OpraHaM PacTEeHHUS.

Taonuya 1 — Konuuecmeenno-anamomuueckue noxkazamenu mpaevt Melissa officinalis L.
copmooobpazuya uz konnexyuu HbC-HHI]

Muxkpockonuyeckas CTpyKTypa Pasmeper, Mkm
Jamna, MM IHInpuna, MM
Knemxku sepxnezo snudepmuca aucma 60-70 50-60
Knemxu nusicnezo snuoepmuca aucma 40-50 3040
Knemxu snudepmuca vaweuxu 50-60 30-40
Knemxu snudepmuca senyuxa 60-70 2040
Knemxu snudepmuca cmebns 50-60 10-20
Jlnuna npocmuix MHO20KIEMOUHbIX 80710cK08 (I mun) 100400
Jnuna conoguamuix 6010cK08
1. I mun 1 -30-50,
2. 1 mun 2-60-300
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Pa3mepbl, MKM
Muxkpockonuyeckasi CTpyKTypa
Jmmna, MKM | IIupuna, MKM
Jlnuna npocmuix KoHycosuoHwvix 8onockos (Il mun) 20-50
Jlnuna nanvyesuonvlx 6010ck06 snudepmuca eenyuxa (LI mun) 100-250
Yucno spupomaciuyunvix sncene3ok ¢ 1 mm?>, wm. 10-12
Jluamemp dicenezox 40-80
Yemvuunviti annapam ouamemp, mm 20
Yucno yemvuunvlx annapamos Ha 1 mw?
abaxkcuanrbHOU CMOPOHbL TUCMOBOU NIACHUHKU
pacnonazaemcs yCmvuy, uwm. 200—400
Tonwuna aucma, MKm 50-70
Tomyuna snuoepmuca aucma, MKm
A0aKCuanrbHoO20 7-10
abakcuarbHo2o 10-15

Tabnuuya 2 — Pacnpedenenue yHeene3ucmplx 60710CK08, HCe/1e30K U RPOCHIBIX 60/L0CKOG U 8bIPOCHIO08 INUOEPMbL
Ha naozemnuvix opzanax Melissa officinalis L. copmooopa3zua u3 xonnexyuu H6C-HHI]

JKejie3ucTbie BOJIOCKH, IIpocThie BoJIOCKH
YacTb pacTenust Kenezku
Tan I/11 T 1/11

Crebenb + + ++
AnakcuanbHasi CTOpOHA JIMCTA - + ++
AbakcHalibHasi CTOPOHA JINCTA +++ +++ +++
Yepemok + — +++

Yameuka + + ++

Benuunk + - ++

Ipumeuanue: (—) omcymcemeue mpuxom, (+) Hemroco mpuxom, (++, +++) borvwoe konuwecmeo mpuxom

Hcnonp30BaHue THCTOXUMHYSCKUX TECTOB ITOKA-
3aJI0 XapaKTCPHOC OKpAIIHNBAHUC TKaHEeH U TPUXOM,
KOTOPOC SBJIACTCA PC3YJIbTATOM B3aPIMO,I[CI71CTBPIﬂ pe-
AKTUBOB C JACTCKTUPYCMBIMU KOMIIOHCHTAMH W NpPHU-

BOAWT K UX CICHU(PUICCKOMY CBS3bIBaHUIO [22-31].
PesympraTtel 00HapyXKeHHSI BTOPUYHBIX METa0OIHUTOB
B TPUXOMAaX M TKaHSIX MEIMCCHI IPEICTABICHEI B Ta0-
nuie 3.

Taonuua 3 — I'ucmoxumusa mxaneil u xeenezucmoix mpuxom mpaewvt Melissa officinalis L.

Onpenensiemblii Oxpamn- Tun Tpuxom
PeakTus
KOMIIOHEHT BaHHe npocTbie JKeJIe3UCThIe JKeJie3Ka
Jlunuel, cyOepuH, KyTHH Cynan 111 Kpachbiii + (Puc. 13A) |+ (Puc. 13B, B1) | + (Puc. 13B)
OpanxeBo- +
D¢upnoe macio Cymnan 111 KpacHET - (Puc. 135, B1) + (Puc. 13B)
DdupHoe MacIo MeTHICHOBBIN CHHUI Cunuii - + (Puc. 13JIE) |+ (Puc. 132X)
2,4-TUHATPO + +
TepnieHOUTBI - UepHo-cuHee (Puc. 13H) (Puc. 130) + (Puc. 131I1)
CecKBUTEPIIEHOBBIE k. H,SO, WenToii B B _
JIAKTOHBI
®1aBOHOU BT Banwmmn, k. HCI >K€J'ITLII/£, + (Puc. 133) _ + (Puc. 131)
KpaCHBII
DraBOHOUIBI Arnierar MarHus JKenrerit + (Puc. 13P) | + (Puc. 13P) —
10% crimpToBoii pac-
DeHobHBIC COSIMHEHHST | TBOP KaJis OUXpo- Kenrorit + (Puc. 13Y) | + (Puc. 13C) |+ (Puc. 13T)
Mara
Kopnunessii,
Oenonbable coequnenus | XKenesa (I11) xmopun 3€JICHO- + (Puc. 13JI) | + (Puc. 13K) -
YEPHBIN
AJKanou bl PeaxTtuB Baruepa Uepnblit - — -
) P— DnoponoLrH, KpacHhpiit, 3 B 3
k. HC1 (buosreToBBIN
[Monucaxapunst (kpaxmai, | 10% pacTBop THMOIIA, OpaH>Ker)— + (Pric. 13XID) B 3
WHYIINH) k. H,SO, KPacCHBI

Hpumeqaﬁue: —ompuyameibHas peaKkyus, + nonooswcumenvhas peaxkyus
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JInsi TUCTOXMMHUYECKOTO aHAJIN3a CEKPETHPYIOLIEro
MaTrepHaa UCIONb30BaIM HECKOJIBKO METOIOB OKpAllH-
BaHus. It TOATBEPIKIICHUSI TPUCYTCTBUS THIPO(OOHBIX
MeTabOoJINTOB JIMMKAOB M A(PUPHOTO Macjia Mpenaparsl
OKpaIlIMBaJH pacTBOpoM peaktusa cynat I1I, Habmonamu
OKpallIMBaHUE KyTHKYIBl SIHAEpPMHCA CTEONs, KyTHKY-
JIBl HOXKKM M BHYTPHUKJICTOYHOTO COAEPKUMOTO TOJIOBKU
JKEJIE3UCTBIX BOJIOCKOB, KyTHUKYJBI IPOCTHIX BOJIOCKOB, a
TaKKe BHYTPHUKJIETOYHOTO CONEPKUMOTO APHpOMaciIny-

T Y

HBIX JKEJIE30K B OpPaH)KeBO-p0o30BbIi 1BeT (puc. 13 A-T).
Just unentudukanyy pUPHBIX Maces MPUMEHsIICS pac-
TBOP METHJIEHOBOTO CHHETO B 3TUJIOBOM criupTe [22, 24].
[Tocne 00paOOTKM TMOBEPXHOCTHBIX MHKPOIIPENapaToB
JIUCTA PACTBOPOM METHIJICHOBOTO CHHEI0 HaOIIONAIIH, YTO
COIIEPI)KUMOE 3(PUPHOMACITNYHBIX JKEJIE30K U JKEITE3UCTBIX
BOJIOCKOB OKpalmBayioch B cuHmid nset (puc. 13 /I, E,
K). Iosy4yeHHBIH pe3ynbrar CBUIETEILCTBYET O HATNYUH
3(UPHOrO Macia B 9THX CTPYKTypax.

B r
3 n
M H
P C
(0] X 0

Pucynox 13 — Pezynvmam 2ucmoxumuiecKux peaKyuii
¢ cyoanom III: A—B mpuxomwi (y8. x40); I'— nonepeunwviii cpez cmebdns (y8. x10); ¢ memunienosbim CUHUM:
I, E (ve. x10), XK (v6. x40) — mpuxomvl, ¢ éanurunom u k. HCI: 3, U — snudepmuc cmebns, sxnceneska (ys. x40);
c acenesa (I11) xnopuodom: K, JI — mpuxomot (ye. x40), M — nonepeunwiti cpez cmebns (ye. x10);
¢ 2,4-ounumpoenuneudpazunom: H— mpuxomot (ye. x10), O, I1 (y. x40); ¢ macnus ayemamom: P — mpuxomoi
(ve. x40); ¢ karus buxpomamom: C, T, ¥V — mpuxomet (ye. x40); ¢ pnopoenroyurom c k. HCI: @ — nonepeunuviii cpes
cmebns (ye. x10); ¢ 10% pacmeop mumona u . H,SO : X — mpuxomot (ys.x40), I] (ye. x10)
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OO0paboTKa MHKpOIIPENapaTroB JINCTa KHCIOTOH cep-
HOM KOHIIGHTPHPOBAHHOMW TOKa3aja, YTO TPUXOMBI U TKa-
HU JIUCTA HE OKPAIIMBAIOTCS B XKENTO-OPAHXKEBBIN IIBET,
YTO MPEANOJaraeT OTCYTCTBHE CECKBUTEPIEHOBBIX U
CTEPOMTHBIX COSIUHEHHH B HccienyeMoM ceipbe. [ome-
pedHBbIe Cpe3bl CTEONIS U JINCTa B 00JIACTH IVIaBHOM XKIIIKK
okpanmBainu 1% pactBopom xenesa (1) xnmopuna. [pu
9TOM HAOMIOAJIOCh YEpPHO-3€JICHOE OKpAlIMBaHHUE 110
BCell MOBEPXHOCTH MPEMapaToB, YTO TAKKE CBHJICTENb-
CTByeT 0 HaJIn4nu (eHONbHBIX coequHenuit (puc. 13 K,
JI, M). Ilpu nobaBieHny pacTBOpa BaHWIMHA M KUCIIO-
THl XJIOPHCTOBOJIOPOHON KOHIIGHTPUPOBAHHOW TKaHH,
CeKpeTHpyIonHe (IaBOHOM/IbI, OKPACHIIHCh B IKENTHIH
user (puc. 13 3, 1). OxpammBanue peaktiBoM Barnepa
Ha TPHUCYTCTBHE AJKAJOUAOB HE COMPOBOXKJIAIOCH aHa-
mtndeckuM dddexrom. Hccnemyemblii pacTHTENbHBIN
Marepuan nomemanu B 10% cnupToBoil pacTBOp Kayus
Ouxpomara Ha 7 CyTOK, TOCJIE Yero MPOBOAMIIH MUKPOCKO-
ITHIO ChIPbst. DEHONIBHbIE COSANHEHHST 00HAPYKHBAIIUCH B
OKpAIICHHOM COZIEPKUMOM KIeToK TpuxoM (puc. 13 C, T,
V). It ycTaHOBJIEHUS MPUCYTCTBHS TEPHEHOUIOB MPO-
BOJMJIM peakuuio ¢ 2,4-nuHUTpodeHnITnaApasnHoM (puc.
13 H, O, Il), kneTouHble CTEHKU MPOCTHIX TPUXOM U CO-
JIEPX)KUMOE JKENIe30K OKpacUIOCh B YEPHO-CUHHUM I[BET.
[Ipu oOpaboTke MHKpONpenapaTroB pacTBOPOM MarHUs
arierara KJIeTOYHOE COAEPKUMOE IPOCTHIX BOJIOCKOB U TO-
JIOBYATBIX TPUXOM OKPACUIIOCH B KEITO-OPAHIKEBBIH I[BET,
YTO JIEMOHCTPHPYET HakoruieHue (uaBoHon10B (puc. 13
P). IlpucyTcTBre JMTHMHA YCTaHABIMBAIN pPEaKLUeH C

(IOPONITIONMHOM M KOHIIEHTPUPOBAHHOW KHCIIOTHI XJIO-
PHCTOBOJIOPO/IHOM, Ha MOTIEPEYHOM cpe3e cTedIst HadIo-
JlalT OKpallMBaHUE OPaHXKEBO-PO30BBIM IIBETOM KIIETOK
MIEPULIMKIMYECKOH CcKitepeHXuMbI (puc. 13 d); Pesynbrar
rucroxuMuyeckoil peaxkiuu ¢ 10% pactBop TUMOINa U K.
H,SO, mokasan wanuuue ymieBOJOB B KIETKaX JMUIEP-
muca cteoms (puc. 13 X, 1) ¥ B KJIETOYHOM COICPKUMOM
MIPOCTBIX KOHYCOBU/HBIX BOJIOCKOB.

B Tabnuie 4 npuBeaeHs! pe3yasTaThl MUKPOCKOIHUPO-
BaHUs TKaHel u TpuxoM M. officinalis L. nipu paznuyuHoit
Y®-unentndukanmu. TkaHM U KyTHKYJIa TPUXOM, U3ITY-
Yalomue sIpKo-3elieHyto aBroduyopeceHimio B YP-cae-
TE JIEMOHCTPHPYIOT MPUCYTCTBUE THIPO(OOHBIX BEIIECTB
cybOepuna u kytuna (puc. 14 A—E) [30,31]. V xene3ucthix
TPUXOM HAOJIFOIAIH SIPKYIO JKEITYIO aBTO(ITYOPECIICHIINIO
JUNO(UIBHOTO ¥ TUAPO(UIBHOTO BHYTPHKIIETOYHOTO CO-
JIEPIKUMOT0, Me30(HIUT JIMCTa CBETHJICS JKEJITOBATO-3€-
neHsIM cBeToM. Crabast sxenrast aBrouryopeceHIys Ha-
Oirorasiach y BHYTPHKJICTOYHOTO COJEPIKHMOTO T'OJIOBKH
JKEJIC3KH, YKEJIE3UCTBIX TPHUXOM 00OUX THIIOB M KyTHKYJIbI
MIPOCTHIX BOJOCKOB (puc. 14 A, b, /1), 4To yka3bIBajo Ha
MIpUCYTCTBUE (PEHONIBHBIX COSAMHEHHN. B KiteTkax me30-
¢uita McTa oTMEueHa sipKast KpacHasi aBTouryopecreH-
st B YD-cBere, 4To MOXKET OBITH CJICICTBHEM IPUCYT-
crBust xsopoduinia (puc.14 b, E). Ha nonepeunom cpese
crednst B YO-cBete (cBetopmnstp Green (G-2A)) KieTku
SHJIOZIEPMBI, (MIIO3MBI M TTAPESHXUMBI CEPIIIIEBUHBI CTEOIS
npuoOpeTany KpacHOE CBEUCHHE M3-3a IPUCYTCTBUS Be-
ecTB GpeHobHOU nprpos (puc. 2K, 3).

Tabnuya 4 — [{eemosuvle ocodennocmu hnyopecuyenyuu HEOKPAUEHHBIX U OKPAULICHHBIX MKAHEll
Melissa officinalis L. npu paznuunoi Y®-uoenmuguxayuu

IIBeT buosaoruueckn
Kpacurenun Hcrounuk ceera Pesyabrar
¢duryopecueHnnn AKTHBHBIE BellleCTBA
Heokpamennsie | Y®-ceer (UV —2A) Slpko romy6as- Jluraus uam peHosl —
TKaHU OenoBarast
OT enToBaTou 10 KonpencupoBanubie +
KOPUYHEBATON TaHUHBI
Slpko-3eneHas Jlunupt +
Green (G-2A) SIpKo-KpacHbI DeHoTb +
Kenesa (II1) xnopuy | YO-cer(UV —2A) Kpacusrit [Monugenonsuble +
COEIMHEHUS
AlCI, YO-ceer(UV — 2A) | Tony6oii, 3eneHblit D1aBOHOUIBI +
Anerar cuHna | YO-cer(UV —2A) Tonmy6oii D1aBOHOUABI H.J.

HpumeuaHue: —ompuyamellbHas peakyus, + nonoxcumenvras peaxkyus; H.0. — He Oi’lp@()ﬁflﬂ]lOCb

OxpalmBaHue Ipernapara MornepedHoro cpesa cTedms
1 TIOBEPXHOCTHOTO TIperapara JIMCTa PAacTBOPOM AITFOMHU-
HUSL XJIOpHU/IA TI0Ka3aJI0 HaJIM4ue 3e1eHoN (uryopeclieHInu
B Y®-cBete (UV — 2A) KIETOK KOJJIEHXUMBI, SHIOIECPMBI
U KCHJIEeMBI CTEONSI W BHYTPUKIICTOYHOTO COACPIKHUMOTO
TIPOCTBIX KOHYCOBUAHBIX BojockoB II tuma (puc. U1, 12),
KOTOpAasi CBUJIETEIILCTBYET O IMPUCYTCTBUH BelIeCTB (hiaBo-
HouHOH mpupoasl. OKpacka TOMEpeyHOro cpe3a CTeOst
pactBopom xene3a (III) xmopuaa mpuBena K IMOSBICHUIO
sipko-KpacHo# (myopecrenimu B Y®-ceere (UV — 2A),
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YTO TOBOPUT O JIOKAIM3AIMU B KIIETKAX XJIOPCHXUMBI,
(IIOdOMBI ¥ KCHJIEMBI MONU(EHONIBHBIX COCIUHEHUN (pHC.
14K). ITomy4eHHbIe pe3ynbTaThl COMIACYIOTCS C JIUTEpa-
TYpPHBIMHU JTAHHBIMH IO BTOPHYHBIM MeTabonuram. Tak,
(denonbHbIe coeanHeHus ((naBoHouasl U (heHomkapoo-
HOBBIE KHUCIIOTHI) OBITH 00HAPYKEHBI B HAA3EMHOM 9acTH
M. officinalis [10, 12, 15]. Kpome Toro, M. Chwil et al.
00OHapYKUJIU TEPIICHOBBIC COSTUHEHHS ¥ ONHU(EHOIBI B
000HX THITaX JKEJIC3UCTHIX TPUXOM y M. officinalis rucTo-
XUMHUYECKUMU MeTonamu [30].
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n2

nl

K

Pucynox 14 — @nyopecuenyusa cekpemopnuvix cmpykmyp Melissa officinalis L.

A — agpupomacnuunas sceneska aucma, (y8. x40), Y@-ceem (UV — 24); b — snudepmuc rucma, npocmoie
KoHycoguonwvlie 6onocku, (ve. x10), Y®@-ceem (UV — 24); B — knemku snudepmuca éenuuka, (ve. X 10), YD-ceem
(UV —24); I' — nanvuamsie npocmuie onocku genuuxa, (y6. x10), YD-ceem (UV — 2A4); ] — npocmule mHozox1e-
moyHvle 8oN0CKU, conoguamule gonocku mun I (ye. x10), YD-ceem (UV — 24); E — conoguamule 8010CKU ¢ BOPOH-
koeuonou 2onosxou mun Il (ye. x10), Y@-ceem (UV — 24); JK — nonepeunvtii cpez cmebns (ve. x10), Green (G-24);
3 —onudepmuc wucma (ys. x10) Green (G-24) U1 — nonepeunviii cpes cmeons, AICI, (vs. x10), Y® U2 — npocmeie
sonocku, AICI, (ys. x40), Y@, K — nonepeunwviii cpes cmebns, FeCl, (ve. x10), YD

Hcnonb3oBanue peakrusa cynad I1I npu rucroxumu-
YEeCKOM HCCIICIOBAHUM TI0Ka3aJlo, YTO KJIETOYHbBIE 000-
JIOUKH IUIEPMBI, 3PUPOMACITUYHBIC )KEJIE3KH, KPOIOIINE
U TOJIOBYATHIC TPUXOMBI JINCTHEB, YAIICYKU, BEHUHKA H
cTebist, TKaHM CTeOJds OKPallMBAINCh B OPAHIKEBO-
XKENTHIA BT, YTO TOBOPHUT O HAIMYMU B HUX THIPO-
(GhoOHBIX MeTaOOMUTOB. DPUPHOE MACIO U JIMIHJIBI
UIeHTU(HULIUPOBAaHBl B A(PHUPHO-MACIHYHBIX IKEJIe3Kax

U JKEJIe3UCTBIX BOJOCKaX. DEHONIbHBIE CONUHEHUS 00-
HapyXeHbI B KOJUICHXMME BOKPYT ITPOBOSILUX IYYKOB
JIMCTa, B KJIETKaX (IOAMBI U KCHIIEMBI. AJIKAJIOHIbI B
TKaHsSIX M TPUXOMaxX HaJ3€MHOH 4aCTH MEJIHMCChI THCTO-
XMMHUUYECKH He OOHapy»XeHbl. TeprieHOBbIe COeIUHEHHS
U ToMUQEeHoIbl 00Hapy)XeHbl B 000MX THIAX IKEJIe3U-
CTBIX TPHXOM M MPOCTHIX Bojockax M. officinalis.
3AKJIFOYEHHME. B pe3ynsrare NpoBeeHHOTO UC-

517



Dapmakoznozus, Gomanuxa
Pharmacognosy, Botany

Dapmayus u papmaronoeus T. 6 Ne 6, 2018

CJI€ZIOBAHUS HAJA3EMHOM YaCTH MEIHCChI JIEKAPCTBEHHOM
copTtoobpasia u3 koyuiekin HbC-HHI monTBepxieHo
HaJMYUC TUATHOCTUYCCKU BAXKHBIX JJI TAHHOTO BHIA
MOP(OIIOTHYECKUX U MHKPOCKOMUYCCKUX IMPHU3HAKOB,
YCTaHOBJIEHO COOTBETCTBHE MMEIOLIEMYCS B JIUTEPaATy-
pe ONMCaHMIO TaHHOTO BUA ChIpbs. BriepBble mpoBeieH
MOpP(HOMETPUUCCKHI aHATH3 CBIPhsI, ONpeaeiIcHbI (Hop-
Ma M pa3Mepbl KJIETOK JIujAepMHUca JucTa, crels, ya-
IIEUYKU ¥ BEHUMKA, XapaKTep W 4acToTa PacIoOKEeHUs
SMUICPMATILHBIX TPUXOM aHATH3UPYEMOTO COpPTOOOpas-
11a, YTO JIOTOJHSET aHATOMHUYECKYIO XapaKTEepPUCTHKY
Haja3eMHoOU wactu M. officinalis L. T'mctoxumMudecku
BIEPBbIE YCTAHOBIEHBI MPUCYTCTBUE U JIOKAIHU3AIUS B
TKaHSAX U TPUXOMAX ChIPbsI JIMIHUJIOB, TOJHUCAXAPHUJIOB,
(eHOIBHBIX COCNUHECHHUI, (DITABOHOUIOB, KOMIIOHCHTOB
a¢upHOro macna, TepreHonnoB. Takum oOpazom, co-
JIEp)KUMOE JKEJIE30K M JKEJIE3UCTBIX BOJIOCKOB 0OOraro

THAPOQUIBHBIMA M THAPO(GOOHBIMU COCIMHEHHSIMH,
B MEHBIIEH CTENEHH — IPOCThIC HEKEIEZUCThIE KPOIO-
M€ TPUXOMBI. Bce TPUXOMBI OCYIIECTBISIIOT CEeKpe-
LU0 KOMIIOHEHTOB 3(pMPHOTO Macia, YTo MOATBEPIK/Ie-
HO THCTOXMMHYECKHMHU TECTaMH. BriepBble BBISBICHBI
AQHATOMHMYECKHE CTPYKTYpBI, NMPHUHUMAIOLINE Yy4acTHE
B CEKpELMUH TEX WM WHBIX THIIOB OMOJIOTHYECKU aK-
TUBHBIX BemlecTB. MeTonoMm (uryopeciueHTHOH MHUKpPO-
CKOTIMU BIIEPBbIC MPOAHAIM3MPOBAHO IPHUCYTCTBHE B
TPUXOMaxX M TKaHSX TPaBbl MEJUCCHI JIEKAPCTBEHHOM
JIMIUJIOB, XJIOPO(UILIA, MOIUCAXaPUI0B, (HIaBOHOUIOB
1 (PEHONBHBIX COeTUHEHUH. BaxkHO OTMETUTH JTOCTyTI-
HOCTB, IIPOCTOTY U €MKOCTh THCTOXUMHYECKOTO METO/Ia
aHaJIM3a ChIPbS, MEPCIEKTUBHOCTD €r0 MCIIOIb30BaAHUS
MIpYU UACHTHU(HKAIMH JICKAPCTBEHHOTO PACTUTEILHOTO
CBIPbsI M ONIPEJICTICHH XapaKkTepa U JTOKaIH3alI1 CeKpe-
LUK OMOJIOTHYECKU aKTUBHBIX BEIIECTB.

INTRODUCTION. Ecological and geographical
conditions of introduction of medicinal plants have a deci-
sive influence on the chemical composition of biologically
active substances of plants, as well as on the biological
features of their development. The method of microscopic
analysis is used to study the anatomical structure of the
plant, establish the characteristic anatomical-diagnostic
and morphometric characteristics. Chemical and phys-
ical-chemical research methods allow the identification
of active and related substances in plants. Such methods
include a histochemical analysis, which makes it possible
to identify patterns of secretion of biologically active sub-
stances and to establish their presence and localization in
the tissues and organs of the plants. In turn, such studies il-
lustrate distinctive features of the metabolism of glandular
trichomes and tissues of different chemotypes of a single
plant species. In the Nikitsky Botanical Garden — National
Science Center (NBG-NSC) of the Russian Academy of
Sciences, Republic of Crimea, Yalta, in the laboratory of
aromatic and medicinal plants, long-term biological and
introduction studies of the development of different va-
rieties of medicinal plants are traditionally held. Melissa
officinalis L. is one of the species of the Lamiaceae family,
introduced on the experimental plot of essential oil plants
of the botanical garden [1, 2].

Melissa officinalis L. (the synonyms: Faucibarba
officinalis (L.) Dulac., Mutelia officinalis (L.) Gren. ex
Mutel, Thymus melissa E.H.L. Krause, Citronell, Com-
mon balm) is one of the 5 species of the Melissa ge-
nus, the Lamidceae family. The plant is known by other
names: lemon balm, bergamot mint, bee balm, bechouse.
M. officinalis L. is widespread in Europe, Africa, North
America, Iran, Ukraine, the Caucasus and Central Asia.
This plant is cultivated as a medicinal and essential oil
plant in the UK, Serbia, Algeria, Mediterranean coun-
tries, the Caucasus, Krasnodar region, Samara region,
Crimea [3-5].

The herb of Melissa officinalis L. is characterized by
a high content of phenylpropanoids (rosmarinic, caffeic,
chlorogenic acid, p-coumaric, ferulic and sinapic acids),
flavonoids (luteolin, tsinarozid, apigenin, kosmosiin),
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phenol carbonic acids (syringic, gentisic, salicylic, van-
illic, p-hydroxybenzoic, protocatech), condensed tannins
[6, 7]. According to foreign researchers, oleanolic and
ursolic acids are identified in the herb of melissa. [8].
Monoterpenes (citral) prevail in the essential oil [9].

The aerial part of Melissa officinalis L. is used in
ethnomedicine of European countries. In France, Italy,
Austria, Germany and Bulgaria, lemon balm is used for
trophic ulcers as a wound-healing agent, for skin rashes,
furuncles on the skin, for rinsing in inflammation of the
gum tissue; externally for massage and rubbing, for poul-
tices and compresses; in manufacturing of cosmetics [4,
10, 11]. The official raw material is the aerial part and
leaves of melissa in Europe, and the plant is included in
the European Pharmacopoeia, the British Herbal Phar-
macopoeia, in the Iranian Herbal Pharmacopoeia. In Rus-
sia, this type of raw materials has become official since
1996, now the project of the pharmacopoeial item “Me-
lissy lekarstvennoy trava” (Eng.: “The herb of Melissa
officinalis L.”) has been worked out (instead of FA 42-
3645-98) (Project materials on General monographs and
pharmacopoeial items https//www.rosminzdrav.ru/61/11/
materially-po-farmakopee) [12]. Pharmacological stud-
ies show that medicines based on the melissa herb exhibit
mild hypnotic effects, have a sedative, antispasmodic ef-
fect on the central nervous system [13-16]. Increased ap-
petite and stimulation of gastric juice secretion, increased
gastric motor activity, the manifestation of choleretic and
carminative action of medicines based on melissa herb
are the factors characteristic for the medicines based on
the melissa herb [4, 17]. Besides, it has hypoglycemic,
astringent properties and stimulates menstruation [18].
The plant aldehydes (citral, citronelal) have antimicro-
bial activity against a number of pathogenic fungi and
tuberculosis Mycobacteria (K. Okazaki and S. Oshima,
1953). Rosmarinic acid causes antiviral activity against
herpes viruses, influenza; it has antiallergic and antioxi-
dant effects based on anti-complementary and anti-radi-
cal properties of melissa [19].

THE AIM. Is to determine microdiagnostic signs
and biometric characteristics of the Melissa officinalis
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L. variety sample from the collection of the Nikitsky
Botanical Garden, to study the possibility of using his-
tochemical reactions for the analysis of tissues and se-
cretory structures of the studied species in determining
the authenticity of raw materials and the identification of
biologically active substances due to the lack of literature
data of general histochemical research.

MATERIALS AND METHODS. The plant object

of the study was the aerial part of Melissa officinalis L.,
introduced on the experimental plot of NBG-NSC. For
several years, the researches of a biological specific char-
acter of vegetation of this selection variety sample have
been carried out by Logvinenko Lidiya Alekseevna, a
senior researcher of the Nikitsky Botanical Garden, in
ecological and geographical conditions of the southern
coast of Crimea (Fig. 1).

Figure 1 — External appearance of Melissa officinalis L. variety sample from the collection of NBG-NSC,
Republic of Crimea, Yalta

The analyzed raw materials harvested during the
flowering period in July 2016 is a mixture of stems (up
to 35 cm), leaves and flowers. Drying of raw materials
was carried out at 25-30°C, avoiding exposure to direct
sunlight, for 7 days. The umidity of the melissa dry raw
materials after drying was 8,79+0.36%. The analysis of
microscopic signs of raw materials, morphometric and
histochemical studies were carried out according to the
methods of State Pharmacopoeia of the Russian Feder-
ation XIII (General pharmacopoeia article.1.5.3.0003.15
«Tekhnika mikroskopicheskogo i mikrohimichesko-
go issledovaniya lekarstvennogo rastitel’nogo syr’ya i
lekarstvennyh rastitel’nyh preparatov», General pharma-
copoeia article.1.5.1.0002.15 «Travy» [20, 21]) using a
microscope «Mikromed-1» and a fluorescent microscope
«Mikromed 3 LUM» with eyepiece 10%, lens 4%, 10x,
40x and Digital Eyepiece microscope camera MD 3.2
(3.2 megapixels). Histochemical reactions to the pres-
ence and localization of biologically active components
in tissues, simple and capitate trichomes were carried out
using the following reagent solutions: sudan III (lipids,
essential oils, cutin, suberin); methylene blue (essential
oils); 10% thymol solution and H,SO, (polysaccharide,
amylum, inulin), concentrated hydrochloric or sulfuric
acid (sesquiterpene lactone); ferric chloride (III) u po-
tassium dichromat (phenolic compounds); magnesium
acetate and lead neutral acetate (flavonoids, fluorescence
under UV light), aluminium trichloride (flavonoids, blue
fluorescence under UV light); vanillin-HCI (flavonoids),
Wagner’s reagent (alkaloids), phloroglucinol with con-
centrated hydrochloric acid (lignin), 2,4-dinitrophenyl-
hydrazine (terpenoids) [22-31]. The photos were edited

in the program Paint.NET.3.5.11, combining the photos
of the object-micrometer (microlinear scale division val-
ue of 0.01 mm or 10 mem) and the photos of the object of
research with each working magnification of the micro-
scope lens and the resolution of the digital camera used.
The sample consisted of 10 measurements, the statistical
processing was carried out in the program Microsoft Ex-
cel (Microfoft, USA). The detected external and micro-
scopic signs of the studied raw materials were compared
with the literature data [11, 12].

RESULTS AND DISCUSSION. The study of mor-
phological features of the aerial part of M. officinalis
showed that the leaves of this variety sample from the top
side are green, from the bottom side they are light green,
short-petiolate, ovoid, opposite with a crenellated edge,
pinnate venation and an acuminate tip. The leaf blade is
pubescent on the upper side of the veins, the underside is
fully pubescent; its length is up to 3.2 cm, the width is up
to 2.5 cm. The stems are tetrahedral gray-green, with lon-
gitudinal grooves, the pubescence is weakly pronounced
in upper and middle parts; at the bottom the stems are bare.

At the fracture, the stem is white and green, with a
cavity inside at the bottom. The flowers are small (calyx
5-7 mm, corolla 7-9 mm long), collected in the axils of
the upper leaves in false whorls, and form an inflores-
cence of the thirs type 5-10 cm long in the upper part
of the stem. The corolla is bilabiate, pubescent, white or
white-pink.

The calyx is pubescent, funnel-shaped with five
pointed teeth (Fig. 2). The raw material has a lemon
smell, increasing with rubbing. The taste of the water ex-
tract is bitterish.
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Figure 2 — External appearance of Melissa officinalis L. variety sample (stems, leaves, flowers)
from the collection of NBG-NSC, Republic of Crimea, Yalta
1 —whole raw materials; 2, 3, 4 — raw materials cut, 5 — herb powder

Microscopic studies were carried out on temporary
microscopic preparations made from dried raw materials
according to the generally accepted methods [20]. Mi-
croscopying of the temporary microscopic preparations
showed, that the plant tissues, containing essential oil
(glands and trichomes), are pigmented. The adaxial side
of the leaf blade is covered with a cuticle layer. The epi-

dermis of the adaxial and abaxial sides of the leaf consists
of a single layer of cells. When examining the microscopic
preparations of the leaf edge, a large number of simple uni-

cellular conical, nonbranching hairs (II type), 20—50 mcm
long (Fig. 3) were noted, their base is characterized by the
formation of cuticle folds. This type of simple trichomes
covers both the adaxial and abaxial sides of the leaf.

Figure 3 — Microscopic preparation of the leaf edge of Melissa officinalis L. (mag. 4%, 10%)

The upper epidermis cells of the leaf of various forms
with winding walls are without thickening, the lower epi-
dermis cells have more sinuous walls.

On the underside of the leaf there are stomata, a
stomatic apparatus of a diacytic type. Multicellular
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conical hairs are characteristic for the lower epidermis,
consisting of 2—4 cells with thickened walls (Type I)
and capitate hairs of two types: with a multicellular
leg and a funnel-shaped head (Type I) and with a short
single-celled leg and a spherical head (Type II). The
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essential oil glands of radial type are not immersed in
mesophyll, they consist of a short single-celled leg and
a spherical head with eight excretory cells. At the sites

of the attachment of essential oil glands, the epidermal
cells form a rosette from 5-6 cells of the epidermis
(Fig. 4, 5).

Figure 4 — Microscopic preparation of adaxial epidermis of Melissa officinalis L. leaf blade (mag. 4%, 10x)

Secretory trichomes have a more thickened cuticular
covering, than the epidermis, and are located predomi-
nantly on the abaxial side of the leaf and along the main
vein. Experimental studies have shown, that on 1 mm?

of the abaxial side of the leaf blade there are 200—400
stomata, up to 80—100 simple unicellular conical, non-
branching hairs, 10—12 essential oil glands at the distance
of 100—150 mcm from each other.

Figure 5 — Microscopic preparation of the abaxial epidermis of the Melissa officinalis L. leaf blade
(mag. 4%, 10%)

Calyx epidermal cells are different in shape, charac-
terized by winding walls without thickening, at the base
of the calyx and along the edge there is a folded cuticle,
a stomatic apparatus is of diacytic type, the stomata are
rare or absent (Fig. 6). Fig. 6 shows the conical unicellu-

lar hairs of the calyx, multicellular conical hairs, consist-
ing of 2—4 cells with thickened walls, essential oil glands
radial, capitate hairs with one basal cell (Type II). At the
bottom of the calyx there are vascular bundles, surround-
ed by porous thick-walled lignified sclerenchymal fibers.
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Figure 6 — Microscopic preparation of epidermis of the Melissa officinalis L. calyx (mag. 4%, 10%)

The cells of the outer corolla epidermis are of a rectangu-  acteristic stomata are few. The cells of the inner corolla epi-
lar shape, are characterized by winding walls with thickening, ~ dermis are polygonal, sinuous-walled. The corolla base cells
at the base and on the edge there is a folded cuticle, the char-  are rectangular, with sinuous anticlinal walls (Fig. 7).

1 2 3

Figure 7 — Microscopic preparation epidermis of the Melissa officinalis L. corolla (mag. 4%, 10%)
1 — preparation from the surface of the corolla edge; 2 — cells of the outer corolla epidermis;,
3 — cells of the base of the corolla with fingerlike hairs

On the both sides, the corolla epidermis is covered  hairs. Essential oil glands and capitate hairs are present
with a large number of long, simple, multicellular hairs  on the inner side of the corolla. Fingerlike hairs with a
with a pimpled cuticle and simple unicellular conical pimpled cuticle are characteristic for the corolla (Fig. 8).
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1 2 3

Figure 8 — Trichomes of the epidermis of the Melissa officinalis L. corolla (mag. 4% 10)
1 — fingerlike hairs of the corolla edge; 2 — simple multicellular hairs with a pimpled cuticle;
3 — simple unicellular conical, nonbranching hairs

Corolla edge epidermis cells are polygonal there are fingerlike hairs with a pimpled cuticle
with weakly sinuous walls with thickenings, tiled, (Fig. 9).

1 2
Figure 9 — Microscopic preparation of the Melissa officinalis L. corolla (mag. 4%, 10%)
1 — cells of the upper part of the corolla epidermis and fingerlike hairs with a pimpled cuticle;
2 — corolla edge epidermis cells

The stem epidermis is represented by small polyg- nosed. A lot of simple, large multicellular hairs (Type
onal elongated cells with straight walls. The stomatic  I) with a smooth cuticle and unicellular conical hairs
apparatus is diacytic, the stomatic cleft is oriented along  (Type II) are present. In the upper part of the stem there
the stem. Numerous simple and glandular trichomes, are capitate hairs of Type Il and rare essential oil glands
located mainly on the ribs of the stem have been diag-  (Fig. 10).
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Figure 10 — Microscopic preparation of the Melissa officinalis L. stem (mag. 4%, 10x)
1 — preparation from the surface; 2 — trichomes of the stem epidermis;
3 — cells and stomatic apparatus of the stem epidermis

The stem cross section is quadrangular. The epider-
mis is covered with a thin cuticle. The epidermis cells
are oval, square or rectangular arranged in a single lay-
er. Under the epidermis in the ribs of the stem there are
4-8 layers of cells of the angular collenchyma, locally
there are 2—3 layers of chlorenchyma cells. Endoderm
cells are oval, arranged in a single layer, containing
starch grains. The cortex consists of 4—10 layers of pa-
renchymal cells shaped irregularly oval or rectangular,
with an intercellular space; the cells of the pericyclic
sclerenchyma are partially represented. Bast fibers of
phloem, cambium cells, vessels and xylem tracheids
do not form conductive bundles. Cambium consists of
1-2 layers of cells, not clearly expressed. The stem cells
are represented by a functioning parenchyma; they are
large polygonal or round, centrifugally decreasing in
size (Fig. 11). The cross section of the leaf blade shows
that the upper and lower epidermis is covered with a
thin layer of a cuticle. The thickness of both epider-
mis cuticles is almost equal. A large number of simple
conical hairs are located on the upper and lower sides
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of the epidermis, there are more glandular hairs on the
abaxial epidermis, especially along the veins. The epi-
dermis cells are arranged in a single layer, shaped oval,
round or rectangular. The cells of the upper epidermis
are larger than those of the lower epidermis or almost
equal to them. The leaf mesophyll consists of one layer
of elongated rectangular cells of the palisade parenchy-
ma and 2—4 layers of isodiametric spongy parenchyma
cells with large intercellular spaces. The results of cell
measurements are shown in Table 1 (Fig. 11). The cross
section of the petiole shows that the adaxial surface
is concave and the abaxial surface is convex. On both
sides there are simple and glandular trichomes. The epi-
dermis consists of 1-2 layers of oval, round or rectan-
gular cells. The parenchyma cells are large hexagonal or
round, reaching 30 mcm in diameter. In the center there
is a large arcuate collateral conducting bundle, there are
two small collateral bundles in the wings of the stem.
On the adaxial surface in the wings of the petiole there
is a collenchyme of 2-3 layers of cells and 1-2 layers of
chlorenchyma cells locally (Fig. 11).



Pharmacy & Pharmacology V. 6 N 6, 2018 DOI:10.19163/2307-9266-2018-6-6-504-534

B
A C
1A
2A
4A 1B
5A 2B
3A
A B C
D E F
1D 5D
1E
3D
4D
2D 2E
D E F
H
G
2G 1H
4G
3G
1G 2H
G H

Figure 11 — Microscopic preparations of the Melissa officinalis L. cross sections of the stem, petiole and leaf
A, B (mag. x10), C (mag. x40) — stem cross section: 14 — epidermis,; 2A — collenchyma; 34 — conductive vessel,;
44 — the parenchyma of the cortex; 5A — chlorenchyma. 1B — stomatic apparatus, 2B — simple hair. D (mag. x4),

E, F (mag. x10) — cross section of the stem: 1D — adaxial epidermis, 2D — abaxial epidermis, 3D — central
conducting bundle, 4D — parenchyma, 5D — lateral additional conductive vessel, 1E — simple unicellular conical,
nonbranching hairs, 2E — capitate hairs. G, H (mag. x10) — leaf cross section: 1G — adaxial epidermis, 2G —
abaxial epidermis, 3G — conductive vessel, 4G — parenchyma, 1H — capitate hairs, 2H — simple hairs
Scale division = 10 mcm

In the preparations of the melissa herb powder, the  fied. The pollen grains are spherical with slightly warty
scraps of leaf, stem, corolla and calyx epidermis with  exine and pores (Fig. 12).
characteristic trichomes, pollen grains have been identi-
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5 6
Figure 12 — Microscopic preparation of the Melissa officinalis L. herb powder (mag. 4%, 10%)
1 — fragment of leaf epidermis; 2 — fragment of calyx epidermis, 3 — fragment of stem epidermis, 4 — secretory
trichomes; 5 — simple unicellular conical hairs; 6 — pollen grains. Scale division = 10 mcm

Tables 1 and 2 show the results of the experimental  lection variety sample in NBG-NSC and the location of
studies of the biometric characteristics of the main mi- trichomes on the aerial organs of the plant.
croscopic signs of the aerial part of M. officinalis L. se-

Table 1 — Quantitative and anatomical parameters of the herb of Melissa officinalis L.
selection variety sample in NBG-NSC

Microscopic structure Dimension, mem -
Length, mcm Width, mcm
Cells of the upper leaf epidermis 60-70 50-60
Cells of the lower leaf epidermis 40-50 30-40
Calyx epidermis cells 50-60 3040
Corolla epidermis cells 60-70 20-40
Stem epidermis cells 50-60 10-20
Length of simple multicellular hairs (Type 1) 100400
Length of capitate hairs
1. Bpe I 1 —30-50,
2. Type Il 2 —60-300
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Microscopic structure Dimension, mem -
Length, mcm Width, mcm
Length of simple unicellular conical hairs (Type II) 20-50
Length of fingerlike hairs of corolla epidermis (Type 111) 100-250
The number of essential oil glands per 1 mm?, pcs. 10-12
Diameter of the glands 40-80
Diameter of the stomatic apparatus, mcm 20
The number of stomatic apparatus per 1 mm’
of the lower epidermis, pcs. 200-400
Leaf blade thickness, mcm 50-70
Adaxial epidermis thickness, mcm 7-10
Abaxial epidermis thickness, mcm 10-15

Table 2 — Distribution of glandular hairs, glands, simple hairs and epidermis outgrowth on the aerial part
of the Melissa officinalis L. selection variety sample in NBG-NSC

Part of the plant Glandular hairs, Type I/I1 Glands Simple hairs, Type I/II
Stem + + ++
Adaxial leaf blade - + ++
Abaxial leaf blade +++ +++ +++
Petiole + — [
Calyx + + ++
Corolla + — T+

Notation: (—) trichomes are absent, (+),; not many trichomes, (++, +++) a lot of of trichomes

The use of histochemical tests showed a characteristic
staining of tissues and trichomes, which is the result of the
interaction of the reagents with the detected components and

leads to their specific binding [22—31]. The results of the de-
tection of secondary metabolites in trichomes and tissues of
the Melissa officinalis L. aerial part. are presented in Table 3.

Table 3 — Histochemistry of tissues and glandular trichomes of the Melissa officinalis L. aerial part

Trich
Defined Reagent Coloring - richome type
component simple glandular gland
.. . . . + .
+ +
Lipids, suberin, cutin Sudan III Red (Fig. 13A) (Fig. 13B, B1) (Fig. 13C)
. . + .
- +
Essential oil Sudan 111 Orange red (Fig. 13B, B) (Fig. 13C)
Essential oil Methylene blue Blue - + (Fig. 13EF) | + (Fig. 13G)
. 2,4-Dinitrophenyl- . . .
+ +
Terpenoids hydrazine Black and blue (Fig. 13M) (Fig. 13N) | + (Fig. 130)
Sesquiterpenes c. H.SO, Yellow — — —
Flavonoids Vﬁ‘&“é“’ Yellow Red | + (Fig. 13H) - + (Fig. 131)
Flavonoids Magnesium acetate Yellow + (Fig. 13P) + (Fig. 13P) —
. 10% Potassium . . .
+ + +
Phenolic compounds dichromat Yellow (Fig. 13S) (Fig. 13Q) (Fig. 13R)
. . . Brown, green . .
Phenolic compounds | Ferric chloride (III) and black + (Fig. 13K) + (Fig. 13J) -
Alkaloids Wagner’s reagent Black — — —
Lignin Phloroglucinol, HCl c.| Red purple — — —
Polysaccharide 10% thymol .
+ —
(inulin) H,SO,c. Orange red (Fig. 13UV)

Notation: — negative reaction, + positive reaction

Several methods of staining were used for histo-
chemical analysis of the secreting material. To confirm
the presence of hydrophobic metabolites of lipids and
essential oil, the preparations were stained with Sudan
III. The cuticle of the stem epidermis, the cuticle of the
pedicle and the intracellular contents of the head of the

glandular hairs, the cuticle of simple hairs, as well as the
intracellular contents of the essential oil glands were de-
tected as painted orange-pink (Fig. 13A-D).

A solution of methylene blue in ethanol was used to
identify essential oils [22, 24]. The micropreparation of
the leaf was stained with a solution of methylene blue
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and observed: the contents of the essential oil glands and
glandular hairs were getting blue (Fig. 13 E, F, G). The

A B
E F G
J K
N o
R S

obtained result indicates the presence of essential oil in
these structures.

Bl C D
H I
L M
P Q
T U v

Figure 13 — The results of histochemical reaction
with Sudan III: A—C trichomes (mag. x40),; D — cross section of the stem (mag. %10); with methylene blue:

E, F (mag. x10), G (mag. x40) — trichomes; with vanillin and HCI c.: H, I — epidermis of the stem, essential oil
glands (mag. x40); with ferric chloride (I1): J, K — trichomes (mag. x40), L — cross section of the stem (mag.
x10); with 2,4-dinitrophenylhydrazine: M — trichomes (mag. x10), N, O (mag. x40); with magnesium acetate: P —
trichomes (mag. *x40); with potassium dichromat: Q, R, S — trichomes (mag. x40); with phloroglucinol with HCI c.:
T — cross section of the stem (mag. x10); with 10% thymol and H, SO, c.: U — trichomes (mag. *x40), V (mag. <10)

Processing of the leaf microscopic preparations with
concentrated sulfuric acid showed that the trichomes and
leaf tissues do not get stained yellow-orange, which im-
plies the absence of sesquiterpenes, triterpenes and steroid
compounds in the raw material under study. Cross sections
of the stem and leaf were stained with a 1% solution of fer-
ric chloride (IIT). Black and green staining was observed
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over the entire surface of the preparations, which also in-
dicates the presence of phenolic compounds (Fig. 13 J, K,
L). When adding a solution of vanillin and HCI c., flavo-
noid secreting tissues turn yellow (Fig. 13 H, I). Wagner’s
reagent for the detection of alkaloids did not give an ana-
lytical effect. The plant material was placed in a 10% alco-
hol solution of potassium dichromat for 7 days, after that it
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was microscoped. Phenolic compounds were detected by
trichome cell staining (Fig. 13 Q, R, S). To establish the
presence of terpenoids, reaction with 2,4-dinitrophenylhy-
drazine was carried out (Fig. 13 M, N, O); hereby, the cell
walls of simple trichomes and the contents of the glands
turned black and blue. When treated with a magnesium
acetate solution, the cell contents, of the simple and cap-
itate trichomes turned yellow-orange which demonstrates
the accumulation of flavonoids (Fig. 13 P).

12

The presence of lignin was determined by the reac-
tion with phloroglucinol and concentrated hydrochloric
acid, and the pink-orange color of the pericyclic scler-
enchyma cells was observed on the stem cross section
(Fig. 13 T). The result of the histochemical reaction with
a 10% solution of thymol and H,SO, ¢. showed the pres-
ence of polysaccharide in the stem epidermis cells (Fig.
13 U,V) and in the cellular contents of simple conical,
hairs.

I

J

Figure 14 — Fluorescence of Melissa officinalis L. secretory structures
A — essential oil glands of the leaf (mag. x40), UV light (UV — 2A4); B — epidermis of the leaf, simple unicellular
conical hairs (mag. x10), UV light (UV — 2A4); C — corolla epidermis cells (mag. x10), UV light (UV —24); D —
fingerlike hairs of the corolla (mag. x10), UV light (UV — 24); E — simple multicellular hairs, capitate hairs type [
(mag. x10), UV light (UV — 24); F — capitate hairs with a multicellular leg and a funnel-shaped head type I1
(mag. x10), UV light (UV —2A4),; G — cross section of the stem (mag. x10), Green (G-24),; H — leaf epidermis
(mag. x10) Green (G-24) 11 — stem cross section, AICI, (mag. x10), UV I2 — simple conical hairs, AICI,
(mag. x40), UV, J — stem cross section, FeCl,, (mag. x10), UV
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Table 4 shows the results of microscopic examina-
tion of the tissues and trichomes of Melissa officinalis
L. with different UV identification. Trichomes and cuti-
cle, emitting bright green autofluorescence in UV light,
demonstrate the presence of hydrophobic substances of
suberin and cutin (Fig. 14 A-F) [30, 31]. In glandular
trichomes, bright yellow autofluorescence of lipophilic
and hydrophilic intracellular contents was observed, the
leaf mesophyll glowed with yellowish-green light. Weak
yellow autofluorescence was observed in the intracellu-

lar contents of the glandular head, glandular trichomes of
both types and the cuticle of simple hairs (Fig. 14 A, B,
E), which indicated the presence of phenolic compounds.

Bright red autofluorescence in UV light is ob-
served in leaf mesophyll cells, which may be due to
the presence of chlorophyll (Fig. 14 B, F). On the stem
cross-section in UV light (light filter Green (G-2A))
endoderm cells, phloem and stem parenchyma were
getting a red glow due to the presence of phenolic sub-
stances (Fig. G, H).

Table 4 — Fluorescence color features of unpainted and painted plant tissue of Melissa officinalis L.
with different UV-identification

Reagent Light source Fluorescence color Biologically active Result
substances
Bright blue-whitish Lignin or phenols —
. . UV light (UV-2A) | Yellowish to brownish Condensed tannins +
Unpainted tissues - —
Bright green Lipids +
Green (G-2A) Bright red Phenols +
Ferric chloride (IIT) | UV light (UV-2A) Red Polyphenolic compounds +
AICI, UV light (UV-2A) Blue, green Flavonoids +
Lead acetate UV light (UV-2A) Blue Flavonoids N.d.

Notation: — negative reaction; + positive reaction, n.d. — not detected

Staining the preparation of the stem cross-section and
the surface preparation of the leaf with AICI, showed the
presence of green fluorescence in the cells of collenchyma,
endoderm and xylem of the stem and intracellular contents
of simple conical hairs of Type Il in UV light (UV-2A) (Fig.
11, 12), which indicated the presence of flavonoid substanc-
es. Coloring the stem cross section with ferric chloride (IIT)
showed bright red fluorescence in UV light (UV-2A), which
indicated the localization of polyphenolic compounds in the
cells of chlorenchyma, phloem and xylem (Fig. 14J). The
results obtained are consistent with the literature data on
secondary metabolites. Thus, phenolic compounds (flavo-
noids and phenol carboxylic acids) were found in the aerial
part of M. officinalis L. [10, 12, 15]. In addition, M. Chwil
et al. discovered terpene compounds and polyphenols in
both types of trichomes in M. officinalis L. by histochemical
methods [30].

Histochemical reagent Sudan III showed that the cell
walls of the epidermis, the essential oil glands, cover-
ing and capitate trichomes of the leaves, calyx, corolla
and stem, stem tissue turned orange-yellow, which indi-
cates the presence of hydrophobic metabolites in them,
the essential oil and lipids are identified in the essential
oil glands and glandular hairs. Phenolic compounds are
found in the collenchyme around the conductive leaf
bundles, in the cells of the phloem and xylem. Alkaloids
in the tissues and trichomes of the aerial part of melissa
have not been detected histochemically. Terpene com-
pounds and polyphenols are found in both types of glan-
dular trichomes and simple hairs of M. officinalis.

CONCLUSION. As a result of the study conducted,
the aerial part of the M. officinalis selection variety sam-
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ple from the NBG-NSC collection confirmed the pres-
ence of morphological and microscopic signs that are di-
agnostically important for this type, and have been found
to be consistent with the literature description of this type
of raw materials. For the first time, a morphometric anal-
ysis of the raw materials has been carried out, the shape
and size of epidermal cells of the leaf, stem, calyx and
corolla, the nature and frequency of the location of the
epidermal trichomes of the analyzed specimen have been
determined, which complements the anatomical charac-
teristic the aerial part of M. officinalis L. For the first time
the presence and localization of lipids, polysaccharides,
phenolic compounds, flavonoids, essential oil compo-
nents and terpenoids in the tissues and trichomes of raw
materials have been established histochemically. Thus,
the contents of the glands and glandular hairs are rich
in hydrophilic and hydrophobic compounds, to a lesser
extent in simple non-glandic covering trichomes. All tri-
chomes carry out the secretion of essential oil compo-
nents, which has been confirmed by histochemical tests.

For the first time, anatomical structures have been
identified being the sites of localization and involved in
the secretion of certain types of biologically active sub-
stances. For the first time fluorescence microscopy has
been used to analyze the presence of lipids, chlorophyll,
polysaccharides, flavonoids, and phenolic compounds in
trichomes and melissa tissues. It is important to note the
availability, simplicity and capacity of the histochemical
method of the raw materials analysis, the prospects of
its use in identifying medicinal plant materials and de-
termining the nature and localization of the secretion of
biologically active substances.



Pharmacy & Pharmacology V. 6 N 6, 2018 DOI:10.19163/2307-9266-2018-6-6-504-534

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

Bbubanorpadguyeckuii Cmucox
Mapko H.B., Xusmenko JI.A., Jlorsunenko JI.A., Paborsaros B./l. 'eHohoHI0BAS KOTUIEKIINS apOMAaTHIECKUX U
JIEKapCTBEHHBIX pacTeHni Hukutckoro 6oTanmueckoro cana / Poib G0TaHNYECKHX cafoB B COXPAaHEHUH M MOHH-
TopuHTre OmopasHooOpasms: cO. Hayd. Tp. — PocToB-Ha-/lony, 2015. — C. 226-229.
HUcwuxos B.I1., Pabotsros B. 1., Xubimenko JI.A., Jlorsunenko U.E., Jlorsurenko JI.A., Kyteko C.I1., bakosa H.H.,
Mapxko H.B. IUHTpOIyKIs ¥ CENEKIHS apOMAaTHYECKHUX U JIEKapPCTBEHHBIX KYJIBTYP. METO0IOTHYECKHE B METO-
nraeckue acrektrl. — Siara: HBC-HHII, 2009. — 110 c.
Pacturensusie pecypcsl CCCP. LBeTKoBBIE pacTeHus, UX XMMUYECKHH cocTaB, ucnonb3oBanue. T. 6. CemeiicTpa
Hippuridaceae — Lobelaceae. — Hayka, 1991. — 200 c.
Shakeri A., Sahebkar A., Javadi B. Melissa officinalis L. — A review of its traditional uses, phytochemistry and
pharmacology // J Ethnopharmacol. — 2016. — T. 184. — C. 204-228. DOI:10.1016/j.jep.2016.05.010.
Moradkhani H., Sargsyan E., Bibak H. Naseri B., Sadat-Hosseini M., Fayazi-Barjin A., Meftahizade H. Melissa
officinalis L., a valuable medicine plant: a review // Journal of Medicinal Plants Research. — 2010. T. 4, Ne25. —
C. 2753-2759.
Kypxun B.A., 3anecounas I'I., ABneea E. B., bonrabexoBa 3.B. KauecTBeHHBI W KONWYCCTBEHHBIN aHAIN3
CBIPBS 1 HACTOWKH Menucch // Pactutenpabie pecypcebl. — 1999. — T. 35, Ne3. — C. 116-120.
Heitz A., Carnat A., Fraisse D., Carnat A.P., Lamaison J.L. Luteolin 3’-glucuronide, the major flavonoid from
Melissa officinalis subsp. officinalis // Fitoterapia. —2000. — T. 71, Ne2. — C. 201-202. DOI: https://doi.org/10.1016/
S0367-326X(99)00118-5.
Mencherini T, Picerno P, Scesa C, Aquino R. Triterpene, antioxidant and antimicrobial compounds from Melissa
officinalis // J Nat Prod. —2007. — T. 70, Ne12. — C. 1889-1894. DOI: 10.1021/np070351s.
Abdellatif F., Boudjella H., Zitouni A., Hassani A. Chemical composition and antimicrobial activity of the essential
oil from leaves of Algerian Melissa officinalis L. // EXCLI J. — 2014, Ne13. — C. 772-78]1.
Kymarun O.J1., Kypkun B.A., Hononos H.C., [lapésa A.A., Apneena E.B., Kypkuna A.B., J[Ipemosa E.A., Catna-
poBa @.I1I. AHTHOKCHIAHTHAsI aKTUBHOCTh HEKOTOPBIX (DPUTOINPENapaToB, coaepKamux (HIaBOHOUIBI U (EHMII-
nponanouasl // @apmanus. — 2007, Ne 2. — C. 30-32.
3y3yk b.M., Kymuk P.B. Menucca nekapctsenHast (Melissa officinalis L.). Ananutiaecknit 063op // IIpoBuzop. —
2002, Nel. — Pesxum moctyma: http://www.provisor.com.ua/archive/2002/N1/art_36.php.
[Tpoext ®C «Mennccsl jgekapcTBeHHOH TpaBay (B3ameH OC 42-3645-98): mar. o mpoekram o0m1. (apmaxor.
crarei 1 hapmaxorl. crarei. — Pexxnm nocryna: https//www.rosminzdrav.ru/61/11/ materially-po-farmakopee.
Taiwo A.E., Leite F.B., Lucena G.M., Barros M., Silveira D., Silva M., Ferreira V. Anxiolytic and antidepressant-
like effects of Melissa officinalis (lemon balm) extract in rats: Influence of administration and gender // Indian J
Pharmacol. — 2012. — T. 44, Ne2. — C.189-192. DOI: 10.4103/0253-7613.93846.
Feliuv-Hemmelmann K., Monsalve F., Rivera C. Melissa officinalis and Passiflora cacrulea infusion as physiological
stress decreaser // Int J Clin Exp Med. —2013. — T. 6, Ne6. — C. 444-451.
Kypxun B.A., Ma3yp J.1. Anekceea A.B., ABneesa E.B. Menucca nexkapcTBeHHas: IEPCIIEKTUBBI UCTIOIB30Ba-
HUA B ieauarpun: MmoHorpadus. — Camapa: Odoprt, 2010. — 164 c.
Mopoxuna C.JI.. booxosa H.B., Copoxnna A.A. Mopdonoro-anatToMimdeckoe H3y4eHHue HOBOTO yCITOKOUTEIBHO-
ro cbopa // @apmanus. — 2012, Ne3. — C. 21-24.
Luno V., Gil L., Olaciregui M., Jerez R.A., de Blas 1., Hozbor F. Antioxidant effect of lemon balm (Melissa
officinalis) and mate tea (Ilex paraguensys) on quality, lipid peroxidation and DNA oxidation of cryopreserved
boar epididymal spermatozoa // Andrologia. —2014. — T. 47, Ne9. — P. 1004—-1011. DOI: 10.1111/and.12370.
Jlorsunenko JI.A., Xubimenko JI.A., Mapko H.B. Apomarnueckne pacrenns cemeiictBa Lamiaceae mist purore-
panuu // @apmanyst u papmaxonorus. —2016. —T. 4, Ned. — C. 34-47. DOI: 10.19163/2307-9266-2016-4-4-34-47.
Weidner C., Rousseau M., Plauth A., Wowro S.J., Fischer C., Abdel-Aziz H., Sauer S. Melissa officinalis extract
induces apoptosis and inhibits proliferation in colon cancer cells through formation of reactive oxygen species //
Phytomedicine. — 2015. — T. 22, Ne2. — C. 262-270. DOI: 10.1016/j.phymed.2014.12.008.
ODC 1.5.3.0003.15. TexHrKa MEKPOCKOITMYECKOTO M MEKPOXHMHUYECKOTO HCCIIEIOBAHHS JIEKAPCTBEHHOTO PACTH-
TEJILHOTO ChIPbs 1 JIEKAPCTBEHHBIX PACTUTEIBbHBIX Npernaparos. [ocynapcrsenHas papmaxones PO. 13-e nzganue,
T. 2, MockBa, 2015. — Pexxum moctyma: http://193.232.7.120/feml/clinical ref/pharmacopoeia 2/HTML/#379/z
(mata obpamenns 01.03.2016).
ODC.1.5.1.0002.15 «Tpaser» [ocynapctBennas ¢apmakones PO. 13-e m3nanue, T. 2, Mocksa, 2015. — Pexxum
nocryma: http://193.232.7.120/feml/clinical ref/pharmacopoeia 2/HTML/#272 (nara obpamenust 01.03.2016).
®enoceesa JI.M., Knayd H.H., Cenureesa T.I'. ['mcToxumudeckuii aHainn3 JUCTHEB U KOPHEH JIOMyXa OOIBIIOTO
(Arctium lappa L.), npouspacraromiero Ha TeppuTopun AITaicKoro Kpas // XuMHs PaCTHTEIBHOTO CHIPbS. —
2004, Nel. — C. 61-64.
PazapenoBa K.H., badymxkuna E.B., Cmupros I1./., Kocruna O.B., Mypasuuk JI.E. ['ncroxumust Tpuxom odu-
LMHAIBHBIX TpeICcTaBUTENCh cemeiictBa Lamiaceae // Meaunuackuii anbmanax. — 2017, Ne 3. — C. 193-198.
DOI: http://dx.doi.org/10.21145/2499-9954-2017-3-193-198.
CenusanoB E.B. Kpacutenu B 6nonorun n meaunune. CripaBounuk. — bapraaym: A30yka, 2003. — 40 c.
Chwil M., Nurzynska-Wierdak R., Chwil S., Matraszek R., Neugebauerova J. Histochemistry and
micromorphological diversity of glandular trichomes in Melissa officinalis L. leaf epidermis // Acta Sci Pol
Hortorum Cultus. —2016. — T. 15, Ne3. — C. 153-172.

531



Dapmakoznozus, Gomanuxa

@apmayus u papmaronoeus T. 6 Ne 6, 2018
Pharmacognosy, Botany

26. Hassan E.A., El-Awadi M.E.. Brief review on the application of histochemical methods in different aspects of
plant research // Nat Sci. —2013. = T. 11, Nel2. — C. 54-67.

27. Liu M.Q., Liu I.F. Structure and histochemistry of the glandular trichomes on the leaves of Isodon rubescens
(Lamiaceae) // African Journal of Biotechnology. —2012. —T. 11, Nel17. — C. 4069—-4078. http://dx.doi.org/10.5897/
AJB11.4024.

28. CampummHa U.A., AnocoBa O.I. EpmakoBa B.A., bookoBa H.B., ®apmakornosus. Atiac. Y4yeOHOe mocobue:
B3-xT.—T. 3. — M.: IDOTAP-Menua, 2009. — 488 c.

29. Jia P, Gao T, Xin X. Changes in structure and histochemistry of glandular trichomes of Thymus quinquecostatus
Celak // The Scientific World Journal —2012. — T. 2012. — C. 1-7. DOI: http://dx.doi.org/10.1100/2012/187261.

30. Chwil M.; Nurzynska-Wierdak R.; Chwil S.; Matraszek R.; Neugebauerova J. Histochemistry and
micromorphological diversity of glandular trichomes in Melissa officinalis L. leaf epidermis // Acta Sci Pol
Hortorum Cultus. —2016. — T. 15, Ne 3. — C. 153-172.

31. Marin M, Budimir S, Janosevi¢ D, Marin PD, Duleti¢-Lausevic S, Ljaljevi¢c-Grbi¢ M. Morphology, distribution,
and histochemistry of trichomes of Thymus lykae Degen & Jav. (Lamiaceae) / Arch Biol Sci, Belgrade. — 2008.
—T. 60, Ne4. — C. 667-672. DOI: http://dx.doi.org/10.2298/ABS0804667M.

References

1. Marko NV, Khlypenko LA, Logvinenko LA, Rabotyagov VD. Genofondovaya kollektsiya aromaticheskikh i
lekarstvennykh rasteniy Nikitskogo botanicheskogo sada. [Gene stock collection of aromatic and medicinal plants
of the Nikitsky Botanical Garden]. Rol botanicheskikh sadov v sokhranenii i monitoringe bioraznoobraziya: sb.
nauch. tr. Rostov-na-Donu. 2015:226-9. Russian.

2. Isikov VP, Rabotyagov VD, Khlypenko LA, Logvinenko IE, Logvinenko LA, Kutko SP, Bakova NN, Marko NV.
Introduktsiya i selektsiya aromaticheskikh i lekarstvennykh kultur. Metodologicheskiye i metodicheskiye aspek-
ty. [Introduction and selection of aromatic and medicinal cultures. Methodological and methodological aspects].
Russia: NBS—NSC. 2009:110. Russian.

3. Rastitelnyye resursy SSSR. Tsvetkovyye rasteniya. ikh khimicheskiy sostav. ispolzovaniye. Semeystva Hippu-
ridaceae — Lobelaceae. [Plant resources of the USSR. Flowering plants, their chemical composition, use. V. 2.
Hippuridaceae families — Lobelaceae]. Russia: Science. 1991:200. Russian.

4. Shakeri A, Amirhossein Sahebkar, Behjat Javadi. Melissa officinalis L. — A review of its traditional uses, phyto-
chemistry and pharmacology. J Ethnopharmacol. 2016;188:204-28. DOI:10.1016/].jep.2016.05.010.

5. Moradkhani H, Sargsyan E, Bibak H, Naseri B, Sadat-Hosseini M, Fayazi-Barjin A, Meftahizade H. Me-
lissa officinalis L., a valuable medicine plant: a review. Journal of Medicinal Plants Research. 2010;4(25):
2753-59.

6. Kurkin VA, Zapesochnaya GG, Avdeyeva EV, Boltabekova ZV. Kachestvennyy i kolichestvennyy analiz syria i
nastoyki melissy [Qualitative and quantitative analysis of raw materials and tinctures of lemon balm]. Rastitelnye
resursy. 1999; 35(3):116—120. Russian.

7. Heitz A, Carnat A, Fraisse D, Carnat AP, Lamaison JL. Luteolin 3'-glucuronide, the major flavonoid from
Melissa officinalis subsp. officinalis. Fitoterapia. 2000; 71(2):201-2. DOI: https://doi.org/10.1016/S0367-
326X(99)00118-5.

8. Mencherini T, Picerno P, Scesa C, Aquino R. Triterpene, antioxidant and antimicrobial compounds from Melissa
officinalis. J Nat Prod. 2007;70(12):1889-94. DOI: 10.1021/np070351s.

9. Abdellatif F, Boudjella H, Zitouni A, Hassani A. Chemical composition and antimicrobial activity of the essential
oil from leaves of Algerian Melissa officinalis L. EXCLI J. 2014;13:772-81.

10. Kulagin OL, Kurkin VA, Dodonov NS, Tsareva AA, Avdeyeva YeV, Kurkina AV, Dremova YeA, Satdarova FSh.
Antioksidantnaya aktivnost nekotorykh fitopreparatov. soderzhashchikh flavonoidy i fenilpropanoidy [ Antioxida-
tive activity of some phytopreparations containing flavonoids and phenylpropanoids]. Pharmacy. 2007;2:30-32.
Russian.

11. Zuzuk BM, Kutsik RV. Melissa lekarstvennaya [Melissa officinalis (Melissa officinalis L.). Analitycal revew].
Pharmacist. 2002;1. — Available at: http://www.provisor.com.ua/archive/2002/N1/art 36.php. (accessed
01.03.2016). Russian.

12. Proyekt FS “Melissy lekarstvennoy trava” (vzamen FS 42-3645-98). Materialy po proyektam obshchikh farmako-
peynykh statey i farmakopeynykh statey [Project pharmacopoeial monograph “Melissa medicinal herb” (instead
of PhM 42-3645-98). Materials on projects of general pharmacopoeial articles and pharmacopoeial articles].
Available at: https//www.rosminzdrav.ru/61/11/ materially-po-farmakopee. Russian.

13. Taiwo AE, Leite FB, Lucena GM, Barros M, Silveira D, Silva M, Ferreira V. Anxiolytic and antidepressant-like
effects of Melissa officinalis (lemon balm) extract in rats: Influence of administration and gender. Indian J Phar-
macol. 2012;44(2):189-92. DOI: 10.4103/0253-7613.93846.

14. Feliu-Hemmelmann K, Monsalve F, Rivera C. Melissa officinalis and Passiflora caerulea infusion as physiologi-
cal stress decreaser. Int J Clin Exp Med. 2013;6(6):444-51.

532



Pharmacy & Pharmacology V. 6 N 6, 2018

DOI:10.19163/2307-9266-2018-6-6-504-534

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Kurkin VA, Mazur LI, Alekseyeva AV, Avdeyeva EV. Melissa lekarstvennaya: perspektivy ispolzovaniya v pedi-
atrii [Melissa officinalis: prospects for use in pediatrics: monograph]. Russia, Samara. 2010:164.

Morokhina SL, Bobkova NV, Sorokina AA. Morfologo-anatomicheskoye izucheniye novogo uspokoitelnogo
sbora [Novel nervine tea: morphological and anatomic investigations]. Pharmacy. 2012;3:21-4.

Luno V, Gil L, Olaciregui M, Jerez RA., de Blas I, Hozbor F. Antioxidant effect of lemon balm (Melissa offici-
nalis) and mate tea (Ilex paraguensys) on quality, lipid peroxidation and DNA oxidation of cryopreserved boar
epididymal spermatozoa. Andrologia. 2014;47(9):1004—11. DOI: 10.1111/and.12370.

Logvinenko LA, Khlypenko LA, Marko NV. Aromatic plant of Lamiaceae family for use in phytotherapy. Phar-
macy & Pharmacology. 2016;4(4):34-47. DOI: https://doi.org/10.19163/2307-9266-2016-4-4-34-47/.

Weidner C, Rousseau M, Plauth A, Wowro SJ, Fischer C, Abdel-Aziz H, Sauer S. Melissa officinalis extract
induces apoptosis and inhibits proliferation in colon cancer cells through formation of reactive oxygen species.
Phytomedicine. 2015;22(2):262—70. DOI: 10.1016/j.phymed.2014.12.008.

OFS 1.5.3.0003.15. Tekhnika mikroskopicheskogo i mikrokhimicheskogo issledovaniya lekarstvennogo rastitel-
nogo syria i lekarstvennykh rastitelnykh preparatov. Gosudarstvennaya farmakopeya RF [OFS 1.5.3.0003.15.
The technique of microscopic and microchemical studies of medicinal plants and medicinal plants. State Pharma-
copoeia of the Russian Federation]. 13th edition, V. 2, Moscow, 2015. — Available at: http://193.232.7.120/feml/
clinical ref/pharmacopoeia 2/HTML/#379/z (accessed 01.03.2016).

OFS.1.5.1.0002.15 «Travy» Gosudarstvennaya farmakopeya RF [OFS.1.5.1.0002.15 “Herbs” State Pharmaco-
poeia of the Russian Federation]. 13th edition, V. 2, Moscow, 2015. Available at: http://193.232.7.120/feml/clini-
cal_ref/pharmacopoeia 2/HTML/#272 (accessed 01.03.2016).

Fedoseyeva LM, Knaub N, Seligeyeva TG. Gistokhimicheskiy analiz listyev 1 korney lopukha bolshogo (Arctium
lappa L.). proizrastayushchego na territorii altayskogo kraya [Histochemical analysis of leaves and roots of burdock
(Arctium lappa L.) growing on the territory of the Altai Territory]. Chemistry of plant raw materials. 2004;1:61-4.
Razarenova KN, Babushkina EV, Smirnov PD, Kostina OV, Muravnik LE. Gistokhimiya trikhom ofitsinalnykh
predstaviteley semeystva Lamiaceae [Histochemistry of officinal trichomes representing Lamiaceae family].
Medicinskij al’manah. 2017;3:193—-198. DOI: http://dx.doi.org/10.21145/2499-9954-2017-3-193-198.

Selivanov EV. Krasiteli v biologii i meditsine [Dyes in biology and medicine: Handbook]. Barnaul. 2003. 40 p.
Chwil M, Nurzynska-Wierdak R, Chwil S, Matraszek R, Neugebauerova J. Histochemistry and micromorpho-
logical diversity of glandular trichomes in Melissa officinalis L. leaf epidermis. Acta Sci. Pol. Hortorum Cultus.
2016;15(3):153-72.

Hassan AE, El-Awadi ME. Brief review on the application of histochemical methods in different aspects of plant
research. Nat Sci. 2013;11(12):54-67.

Liu MQ, Liu JF. Structure and histochemistry of the glandular trichomes on the leaves of Isodon rubescens (La-
miaceae). African Journal of Biotechnology. 2012;11(17):4069—-78. DOI: http://dx.doi.org/10.5897/AJB11.4024.
Samylina IA, Ermakova VA, Bobkova NV, Anosova OG. Farmakognoziya. Atlas: uchebnoye posobiye: v 3-kh t.
[Pharmacognosy. Atlas. Study guide: in 3 vol.]. Moscow: GEOTAR-Media. 2009; V. 3. 488 p.

Jia P, Gao T, Xin X. Changes in Structure and Histochemistry of Glandular Trichomes of Thymus quinquecostatus
Celak. The Scientific World Journal. 2012;2012:1-7. DOI: http://dx.doi.org/10.1100/2012/187261.

Chwil M, Nurzynska-Wierdak R, Chwil S, Matraszek R, Neugebauerova J. Histochemistry and micromorpho-
logical diversity of glandular trichomes in Melissa officinalis L. leaf epidermis. Acta Sci. Pol. Hortorum Cultus.
2016;15(3):153-72.

Marin M, Budimir S, JanoSevi¢ D, Marin PD, Duleti¢-Lausevi¢ S, Ljaljevi¢-Grbi¢ M. Morphology, distribu-
tion, and histochemistry of trichomes of Thymus lykae Degen & Jav. (Lamiaceae). Arch Biol Sci, Belgrade.
2008;60(4):667—72. DOI: http://dx.doi.org/10.2298/ABS0804667M.

Conflict of interest
The authors declare no conflict of interest.

Kon¢uukTt nutepecon
ABTODBI 3asBISIOT 00 OTCYTCTBUU KOH(IMKTA HHTEPECOB.

BaarogapHocTu

ABTOpBI CTAaTBH BBIPAXKAOT 0cO0YI0 OI1aronapHOCTh
Tenuubinoit Upune BiagumupoBHE, IPENoaaBaTeio Ka-
¢denpsl hapMaKoTHO3UH, OOTAHUKH U TEXHOIOTUU (HUTO-
npenaparoB [IaTHropckoro Meanko-hapManeBTHIecKoro
nHcTHTyTa — prmana ®T'BOY BO BonrTMY Munznpa-
Ba Poccny 32 KOHCYNBTaTHBHYIO TTOMOIIb ITPH TTOJI'OTOB-
K€ M KOPPEKLUH UCCIIEA0BATEILCKIX MaTepHaIOB.

Acknowledgments

The authors express their special gratitude to Telit-
syna Irina Vladimirovna, a lecturer of the Department
of Pharmacognosy, Botany and Phytopreparation Tech-
nology (Pyatigorsk Medical and Pharmaceutical Insti-
tute — branch of Volgograd State Medical University)
for advice on the preparation and correction of research
materials.

ABTOpBI
Huxumuna Ancenuna Cepzeeena — Kanouoam
apmayesmuyeckux Hayk, cmapwuil npenooagaments

Authors
Nikitina Angelina Sergeevna — PhD (Pharma-
cy), Senior lecturer, Department of Pharmacognosy,

533



Dapmakoznozus, Gomanuxa
Pharmacognosy, Botany

Dapmayus u papmaronoeus T. 6 Ne 6, 2018

Kagedpvl apmaroeHosuy, OOMAHUKU U MEXHONOSUU
¢umonpenapamos  [lamucopcroco  meduko-papma-
yeemuyecxkoeo uwcmumyma — Quiuara @I'HOY BO
Bonel’ MY Munzopaea Poccuu. Obnacmo nayunvix unme-
pecos: ghapmaroeHocmuueckoe uzydeHue u CImaHoapmu-
3ayus 1eKapcmeeHHo2o pacmumenvro2o covipbsi. ORCID:
0000-0002-8536-6567. E-mail: lina_nikitina@mail.ru
Jlozéunenko Jluous Anexceeena — HayuHuli co-
MpYOHUK 1aDOpAMopuU apoMamuyeckux u 1eKapcmeet-
uoix pacmenuit @I'BYH «Hukxumckuii 6omanuveckutl
cao — Hayuonanvnoui nayunviti yenmp PAH», nem. Hu-
xuma, Pecnybnuxa Kpoim. Obracmo nayumvix unmepe-
CO8: UHMPOOYKYUSL U CeNeKYUsl 1eKapCmMEEeHHbIX pacme-
HUl, Kypamop KOLeKYull 1eKapCmeeHHbIX PACHEeH L.
Huxumuna Hamanvs Braoumupoena — kanouoam
dapmayesmuueckux Hayk, cmapwiuili npenoodasameins
Kagedpvl mexuonoeuu ¢ Kypcom oOuomexuonoeuu Ils-
MUSOPCKO20 MEOUKO-(Dapmayesmuiecko20 UHCmMumyma
— Quauana @PI'BOY BO Bonel MY Munsopasa Poccuu.
Obnacms HayuHvlX UHMEPeCcos8: MexHoN02us pumonpe-
napamos, pumosxcmpaxmol. E-mail: n_niki7@mail.ru.
Huzapan Cupanyw Apmyposna — acnupanm [-2o
200a obyuenust Kageopwvl PapmMakonocuu ¢ Kypcom KiuHu-
yeckoul (hapmaronozuu Iamueopckozo medurko-gapmayes-
muueckozo uncmumyma — guiuara @I'EOY BO Bonel MY
Mumnzopaséa Poccuu. Ob6racme HAyuHbIX UHMEPECOB:
¢apmaronoeus, kaunuueckas Gapmaronoeus. ORCID:
0000-0001-9898-0518. E-mail: 796826502 10@yandex.ru

Botany and Phytopreparation Technology Pyatigorsk
Medical and Pharmaceutical Institute — branch of Vol-
gograd State Medical University. Research interests:
phytochemistry, pharmacognostic study and standard-
ization of medicinal plants, essential oils. ORCID:
0000-0002-8536-6567. E-mail: lina_nikitina@mail.ru

Logvinenko Lidiya Alekseevna — Researcher of the
Laboratory of Aromatic and Medicinal Plants in Ni-
kitsky Botanical Garden — National Scientific Center of
the Russian Academy of Sciences, Republic of Crimea.
Research interests: introduction and selection of me-
dicinal plants, supervisor of the collection of medicinal
plants.

Nikitina Natal’ya Viadimirovna — PhD (Pharmacy),
Senior lecturer, Department of Technology with a course
of biotechnology, Pyatigorsk Medical and Pharmaceuti-
cal Institute — branch of Volgograd State Medical Uni-
versity. Research interests: technology of phytoprepara-
tions, phytoextracts. E-mail: n_niki7@mail.ru

Nigaryan Siranush Arturovna — Ist year graduate
student of the Department of Pharmacology with a course
of Clinical Pharmacology, Pyatigorsk Medical and Phar-
maceutical Institute — branch of Volgograd State Medical
University. Research interests: pharmacology, clinical
pharmacology. ORCID: 0000-0001-9898-0518. E-mail:
796826502 10@yandex.ru

Hoctymuna B pegakmmro: 21.05.2018
OTtnpasnena Ha nopabotky: 23.09.2018
[punsra x megatu: 23.11.2018

Received: 21.05.2018
Sent back for revision: 23.09.2018
Accepted for publication: 23.11.2018

534



