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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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INTRODUCTION OF AROMATIC PLANTS IN THE BATUMI BOTANICAL GARDEN
AND THEIR RESEARCH FOR THE CONTENT OF BIOLOGICALLY ACTIVE COMPOUNDS

Kodanovi L., Jokhadze M., Metreveli M., Berashvili D., Bakuridze A.

Batumi Botanical Garden; Thilisi State Medical University; Batumi Shota Rustaveli State University,
Institute of phytopathology and Biodiversity, Georgia

The theme topicality: Aromatic plants have been known for
people since ancient times.They are widely used in food indus-
try, traditional, folk medicine and other fields. Due to high con-
tent of essential oils the majority of aromatic plants are used in
cosmetology, perfumery and pharmaceutical industries [1-12].

Aromatic plants are especially important not only because of
essential oil, but high content of other biologically active com-
pounds [1,5].

The need of aromatic plants is increasing day by day. Aro-
matic and spice plants have positive effect on digestive tract,
blood circulation system, central nervous system, general psy-
chophysical state of a person. Aromatic plants are actively used
for aromatherapy in contemporary medicine [3].

Aromatic plants are capable to prevent and stop bacterial
growth. Adding them in various meals improves the taste and
also protects human organism from pathogenic microorgan-
isms [7-10].

Many aromatic plants are honey plants. Their aroma and pol-
len attract bees and other useful insects. At the same time, they
have repellent qualities [2].

Due to multifunctional qualities of aromatic plants, it is neces-
sary to widen their assortment, especially the species with high-
productivity and resistance to biotic-abiotic factors.

Production technique of aromatic substances was intensively de-
veloped in the middle ages. Even though synthetic compounds in-
dustry is developed, essential oils are irreplaceable for making food,
medicinal, perfumery, cosmetic, etc. productions till today [1].

The stock of wild aromatic plants in Georgia is not big. Al-
though, natural climatic conditions of our country make it pos-
sible to cultivate the mentioned plants. It is evidenced by indus-
trial plantations of Geranium, Jasmine, Rose, Eugenolic Basil
developed and cultivated through introduction in Georgia last
century. Essential oils were produced from them. Nowadays,
instead of export of essential oils, we have to import them [1].

Ecological state, anthropogenic influence on natural phy-
tocenos of wild plant species cause catastrophic reduction
of the stock of these plants or disappearance of some of the
species too. This problem is actual from economic point of
view too, as modern industries (food, products, pharmaceuti-
cal, etc.) using herbal materials, require guaranteed new raw
material base for the development, which will be accessible
by cultivation and introduction.

Increasing the assortment of cultivated plants by introduc-
tion will support to solve such topical problems as: new and
at the same time guaranteed raw material base, improvement
of economic state of local population, providing them with
sufficient and various food products, phyto preparations,
healing means, etc. of local production, which conditions
long and healthy life of a human body in the atmosphere of
ecological and psychological stress.

It is worth of mentioning, that nowadays a great care is given
to create healthy environment and consumption products without
chemistry, but green technologies. Creating “Organic "quality
production is available from ecologically clean raw material,
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without applying chemical treatments, pesticides, etc. during
their introduction or cultivation. Therefore, introduction and
processing of essential oil containing plants with the helpof
green technologies is one of actual problems and solving this
problem will ensure the creation of ecologically healthy envi-
ronment and products, which will support the preservation of
flora diversity and its enrichment. This problem represents a
challenge for contemporary world.

For the research of introduction and cultivation processes of
aromatic plants, botanical gardens are the best bases, established
in some countries in the XIV-XVII centuries as living collec-
tions and centers of medicinal, aromatic, edible, decorative and
other plants of local and foreign flora for collection and research
purposes.

Many gardens of healing plants exist in the world botanical
gardens, where healing-aromatic plant collections are gathered
with multi functions and qualities. The Batumi Botanical Gar-
den has no healing-aromatic plant collections. Moreover, the
stock of wild aromatic plants growing in Georgia is not big.

Research goal is studying the introduction process of different
aromatic plants in the Batumi Botanical Garden and the con-
tent of bioactive compounds of aromatic plants introduced and
grown in soil and climatic conditions of the garden.

Material and methods. Research objects represent planting
materials of 19 species of aromatic plants and Cassia acutifo-
lia Delile. —Quassiaseed, flower, leaf; Cuminum cyminum L. —
cumin seed; leaves and fruit of two different species of coffee
- Coffea conefera L. and Coffea Arabica L; Vanilla planifolia
Jacks. — vanilla leaves; Elletaria cardamomum Maton. — carda-
mom leaves.

For the purpose of identification of the content of biologically
active substances, the study was conducted with gas chroma-
tography - mass spectrometry GC/MS method at the Toxicol-
ogy and Chemical Expertise Laboratory of Levan Samkharauli
Court Expertise National Bureau (Georgia). Raw materials for
analysis were dried, received samples were parted in accordance
with the requirements of the 10th edition of the State Pharmaco-
peia.raw materials taken for analysis were parted in accordance
with the requirements of the 10th edition of the State Pharmaco-
peia. Each of them were weighed by electric scale(AMERICAN
WEIGH SCALES, Model No.: PNX-1001 SN; Capacity. 1000g x
0.1g Operating Humidity: 10-85 % RH,; Pover: 12V DC 500Ma
Max Operating temp: 10°c to 40°c). After weighing, raw materi-
als were placed in Erlenmayer flasks.5,0-5,0 gr of parted plant
materials were added 25,0-25,0 ml Methanol.Materials were left
for 24 hours at room temperature and then filtered by ash-free
filter paper.Filtrates were placed in files and left there in suction
boxes for ethanol evaporation.

After evaporation of the organic solvent, mixture of derivatiza-
tion solvents were separately added todry remains:BSTFA/ EtAc
(55:50mkl), heated at 70°C for 20 minutes. After cooling 1-1 mkl
Was studied by tandem chromate mass spectrometry — device: Agi-
lent Technologies 7000 GC/MS/MS Tripe Quad; column - Elite
5-MS; 30MX250 um X 0,25 um; furnace temperature - 60C-310C
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(program regime); injector temperature - 250C; transfer line tem-
perature — 310C; airborne — helium 1ml/m, ionization source - El-
70 ev; scanning regime - TIC. For the purpose of identification of
the target substance in the object under study, mass spectrums of the
peaks existing on chromatographs were compared with the mass
spectrums of the substances existing in the database (NIST 2016).

Since 2015, we have started introduction of new aromatic
plants, sowing exotic plant collections in the nurseries and se-
lection of seedlings and germinating from tubers at the Batumi
Botanical Gardens (by buying from online websites and seed
exchange funds, in seeds or tubers, subscription).

Cuminum cyminum L., Polianthes tuberosa L., Iris pallida
Lam., Zingiber officinale Roscoe., Elettaria cardamomum Ma-
ton., Coffea arabica L., Coffea conephera L., Vanilla planifolia
Jacks., Cassia acutifolia Delile., Geranium macrorrhizum L.,
Piper suaveolens Ham., Piper piperita L., Thymus citriodorus
Schreb., Satureja Montana L., Mentha piperita L., Origanum
vulgare L., Mentha longifolia L., Hyssopus officinalis L.; Phyla
scaberrima Moldenke., Ruta graveolens Mill., Curcuma longa
L., Crocus sativus L., Vetiveria zizanoides L., Pogostemon
patchouli=cablin Benth., Pelargonium roseum Willd., Canan-
ga odorata Lam., Cistus ladaniferus Stokes., Cinnamomum
verum L.,specieswere sowed and planted in the orangery of the
exotic plant collection.

19 species of healthy seedlings were finally received by ger-
mination in different periods. An experimentalplot for aromatic
plants wasgiven for them on the garden territory, where planting
materials germinated from the seeds in the orangery were placed
in open ground.

At this stage, we have planted the following species in the
open ground:Cuminum cyminumL.; Polianthes tuberosa L.; Iris
pallida Lam.; Zingiber officinale Roscoe.; Elettaria cardamo-
mum Maton.; Coffea arabica L.; Coffea conephera L.; Vanilla
planifolia Jacks.; Cassia acutifolia Delile.; Geranium macror-
rhizum L., Piper suaveolens Ham., Piper piperita L., Thymus
citriodorus Schreb., Satureja Montana L., Mentha piperita L.,
Origanum vulgare L., Mentha longifolia L., Hyssopus officinalis
L., Phyla scaberrima Moldenke.

They are systematically unified in 11 botanicalfamilies:

ApiaceaeLindl.(=Umbellifereae) - Cuminum cyminum L.,

Apocynaceaeluss.: Catharanthus roseus G.Don.

Asparagaceaeluss.: Polianthes tuberosa L.;

Geraniaceaeluss.: Geranium macrorrhizum L.,

Iridaceacluss.: Iris pallida Lam.;lristectorumMaxim;

LamiaceaeMartynov: Thymus citriodorus Schreb., Satureja
Montana L., Mentha piperita L.,Mentha longifolia L., Origa-
num vulgare L., Thymus citriodorus Schreb.,

PiperaceaeGiseke.. Piper suaveolens Ham., Piper piperita L.,

Orchidaceaeluss.: Vanilla planifolia Jacks.;

Rubiaceaeluss.:Coffea arabica L.; Coffea conephera L.,

Rutaceaeluss.:Ruta graveolens L.,

Verbenaceael .St.: Phyla scaberrimaMoldenke.,

ZingiberaceaeMartynov.: Elettaria cardamomum Maton.,
Zingiber officinale Roscoe.

Among introduced aromatic plants, the following species are
having full vegetative and generative development in the open
ground: Cuminum cyminum L.; Polianthes tuberosa L.; Iris pal-
lida Lam.;Geranium macrorrhizum L., Piper suaveolens Ham.,
Piper piperita L., Thymus citriodorus Schreb., Satureja Mon-
tana L., Mentha piperita L., Origanum vulgare L., Mentha lon-
gifolia L., Hyssopus officinalis L.; Phyla scaberrima Moldenke,
Ruta graveolens L.

Vegetative organs reach the full development, but without
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blossom:CurcumalongaL.; Zingiber officinale Roscoe.;Elettaria
cardamomum Maton.; Coffea arabica L.; Coffea conephera L.;
Vanilla planifolia Jacks.; Cassia acutifolia Delile.

As a result of studying methanol extracts of research aromatic
plant species grown in the Batumi Botanical Garden with gas
chromatography - mass spectrometry GC/MS method, there
were revealed primary and secondary compounds of biosynthes,
particularly:

The following compounds were identified by GC-MSstudies
of the leaves of Vanilla planifolia: D - Limonen, Benzenacet-
aldehyde, Piranone (3,5-Dihydroxy-6 Methil-2,3-Dihydro-4H-
Piran-4-Oni), Fluroglucinol, (-)-Carvon, o-Acetil-p-Cresol,
p-Metilofenol, Fenole, Dominant substance is: 4-Etoxi-methil,
4-Methox-2-Tert-Butyphelon, Xinikacid, Palmiticacid, Ethilpal-
mitate, Fitol, Linolein acid (Fig. 1).

Fig. 1. GC-MSchromatography of theextractofVanilla plani-
folia leaves

The following compounds were identified by GC-MS stud-
ies of the leaves of Elletaria cardamomum: Trans Para Menth
2-En-Ol,Eucalyptole (Cineole), Linalool, (+)-Champhor, Citral,
p-Cymenol-8, Benzalaceton, Cinnamon aldehyde, Cinnamon
acidMethylester, (-)-Calamenen, Phytol, Trans-3,5-Dyme-
thoxystilbene (Fig. 2).

] |A1M|nm|

Fig. 2. GC-MS chromatography of the extract ofElletaria car-
damomum leaves

The following compounds were identified by GC-MS stud-
ies of the seeds of Cuminum cyminum: D-Limonene, Trans-p-
Mentha-2,8-Dienol, 1-Vinylcyclohexanole, Cis-p-Mentha-2,8-
Den-1-Ol, Cis - Carveol, Trans-p-Mentha-1(7),8-Dien-2-Ol,
Trans-p-Mentha-2,8-Dienol, Carveol, Trans-Dihydrocarvone,
Trans-carveol, (-)-Carvone (Dominant), p-Mentha-1,8-Dien-
3-On, (+)-, Phenilole, Limonene-6-Ol, Terpinyl Butyrate, Eu-
genole, Cumaldehyde, Lavamenthe, Caryophylene Oxide, Iso-
caryophyllene, Humulene, Geranyl Isovalerate, aceteugenol,
[soaromadendrene, Myristic acid, Palmiitic acid,Linolein acid,
Olein acid, Stearin acid, Squalen (Fig. 3).
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Fig. 3. GC-MS chromatography of the extract of Cuminum
cyminumseeds

The following compounds were identified by GC-MS stud-
ies of the leaves of Coffea conefera: Phenylacidaldehyde, Azu-
lol, 1-Hydroxy-2-athetil-4-methylbenzene, Geranylisovalarate,
3-O-methyl-d-glucose,Palmitaldehyde, Cofteine, 1-mono-limo-
nene, Palmitic acid, Phytol,Stearin acid, Squalen (Fig. 4).

Fig. 4. GC-MS chromatography of the extract of Coffea cone-
fera leaves

The following compounds were identified by GC-MS stud-
ies of the leaves of Coffea Arabica: Phenylacetaldehyde, Eth-
oxybutyrolactone, Pyranone, D-(+)-melezitose, - lactose,
Coffeine,Palmiticacid, Ethoxybutyrolactone, PyranoneD-(+)-
melezitose, - lactose, Coffeine,Palmitic acid, Ethylpalmitate,
PhytopLinoleinacid, Ethylstearate (Fig. 5).
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Fig.5. GC-MS chromatography of the extract of Coffea Ara-
bicaleaves
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The following compounds were identified by GC-MS stud-
ies of the seeds of Coffea Arabica: Phenylacetaldehyde, Pyra-
none, Isosafrole, 3-tert-butyl-4-hydroxyanisole, 3-O-methyl-d-
glucose, Coffeine, Palmiticacid, ethylester, Phytol,linolenine,
1-monosqualene, vitamin E (Fig. 6).

F. lg 6. GC-MS chromatography of the extract of Coffea Ara-
bicaseeds

The following compounds were identified by GC-MS stud-
ies of the seeds of Cassia acutifolia: anthranilicacid, Lynaly-
silester, Terpinylacetate, Eugenole (Dominant), Vaniline,
o-Gurjunene, B- caryophylene, Humulene, Geranylisovalarate
,Acetileugenole (Dominant), Fumaricacid, Caryophylenoxide,
Palmiticacid,Phytol, Linoleinacid, Ethyllinoleate, 6-hydroxy-
3-(3,5-Diethoxyphenyl) BenzoFurane (Fig. 7).

Fig. 7. GC-MS chromatography of the extract of Cassia acu-
tifoliaseeds

The following compounds were identified by GC-MS stud-
ies of the leaves of Cassia acutifolia: Phenylacetaldehyde, Cin-
namon acid, Methylester, D-melezitose, B-linone,Fumaricacid,
3,5-dichlorophenylethylester, d-manose, Palmiticacid,Phytol,
Linolenine (Fig. 8).

Fig. 8. GC-MS chromatography of the extract of Cassia acu-
tifolialeaves
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The following compounds were identified by GC-MS stud-
ies of the flowers ofCassia acutifolia: o-D-Glucopyranosile,
Tetradecane,-D-Xylofuranose,  fB-lactose,  3-O-methyl-d-
glucose,Palmiticacid, Ethylpalmitate, Phytol, Oleinacid, Lin-
oleikacidethylester, Stearicacid, 1-hydroxy-2-(2,3,4,6-tetra-O-
acetyl-beta-d-glucopyranoside)-9H-xantene (Fig. 9,10).

Fig. 9. GC-MS chromatography of the extract of Cassia acu-
tifoliaflowers
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Fig. 10. 1-hydroxy-2(2,3,4,6 - tetra - O -acethyl - beta - d -
Glucopyranosie) 9H —Xantenemass spectrum

Thus, among the aromatic plants introduced to the BBG, the
following species are having full vegetative and generative de-
velopment in the open ground: Cuminum cyminum L.; Polian-
thes tuberosa L.; Iris pallida Lam.;Geranium macrorrhizum L.,
Piper suaveolens Ham., Piper piperita L., Thymus citriodorus
Schreb., Satureja Montana L., Mentha piperita L., Origanum
vulgare L., Mentha longifolia L., Hyssopus officinalis L.; Phyla
scaberrima Moldenke, Ruta graveolens L.

Vegetative organs reach the full development, but without
blooming:Curcuma longa L..; Zingiber officinale Roscoe.; Elet-
taria cardamomum Maton.; Coffea arabica L.; Coffea conep-
hera L..; Vanilla planifolia Jacks.; Cassia acutifolia Delile.

For the purpose of studying the content of bioactive com-
pounds in plants introduced to the soil and climatic conditions
of the BBG with the help of green technologies, the following
species were taken for analysis: Cassia acutifolia Delile. - seed,
flower, leaf; Cuminum cyminum L. - seed; Coffea conefera L.
andsCoffea Arabica L., leaves and seeds; Vanilla planifolia
Jacks. - leaves; Elletaria cardamomum Maton. —Cardamom
leaves.With the help of gas chromatography — mass spectrom-
etry GC-MS method, there were identified bioactive compounds
of various classes. The content of essential oils is identified in
all research objects.
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SUMMARY

INTRODUCTION OF AROMATIC PLANTS IN THE BA-
TUMI BOTANICAL GARDEN AND THEIR RESEARCH
FOR THE CONTENT OF BIOLOGICALLY ACTIVE
COMPOUNDS

Kodanovi L., Jokhadze M., Metreveli M., Berashvili D.,
Bakuridze A.

Batumi Botanical Garden, Tbilisi State Medical University; Ba-
tumi Shota Rustaveli State University, Institute of phytopathol-
ogy and Biodiversity, Georgia

The research objectives were to study the introduction pro-
cess of different aromatic and spice plants in the Batumi Botani-
cal Garden and the content of bioactive compounds in aromatic
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plants introduced and grown in the soil and climatic conditions
of the garden.

Among the aromatic plants introduced to the BBG by the
authors, the following species are having full vegetative and
generative development in the open ground: Cuminum cyminum
L.; Polianthes tuberosa L.; Iris pallida Lam.;Geranium macror-
rhizum L., Piper suaveolens Ham., Piper piperita L., Thymus
citriodorus Schreb., Satureja Montana L., Mentha piperita L.,
Origanum vulgare L., Mentha longifolia L., Hyssopus officina-
lis L.; Phyla scaberrima Moldenke, Ruta graveolens L.

Vegetative organs reach the full development, but without
blooming:Curcuma longa L..; Zingiber officinale Roscoe.; Elet-
taria cardamomum Maton.; Coffea arabica L.; Coffea conep-
hera L..; Vanilla planifolia Jacks.; Cassia acutifolia Delile.

For the purpose of studying the content of bioactive com-
pounds in plants introduced to the soil and climatic conditions
of the BBG with the help of green technologies, the following
species were taken for analysis:Cassia acutifolia Delile. — seed,
flower, leaf;, Cuminum cyminum L. - seed; Coffea conefera
L. andCoffea Arabica L., leaves and seeds; Vanilla planifolia
Jacks. - leaves; Elletaria cardamomum Maton. —Cardamom
leaves.With the help of gas chromatography — mass spectrom-
etry GC-MS method, there were identified bioactive compounds
of various classes. The content of essential oils is identified in
all research objects.

Keywords: aromatic and spice plants, bioactive compounds,
Cassia acutifolia Delile, Cuminum cyminum L., Coffea conefera
L., Coffea Arabica L., Vanilla planifolia Jacks, Elletaria carda-
momum Maton, Batumi Botanical Garden.

PE3IOME

HUHTPOAYKIASI APOMATHYECKHUX PACTEHHUIA B
BATYMCKOM BOTAHHMYECKOM CALY U UCCIIE-
JOBAHME UX HA COAEP)KAHUE BUOJIOI'MYECKHU
AKTHUBHBIX BEHLIECTB

Konanosu JL.I., d:xoxanze M.C., MerpeBesiu M.B.,
Bbepamsuwim /1. T., Bakypuaze A.Jlx.

bamymckuti 6omanuueckuii cad, Tounucckuii 2ocyoapcmee-
MBI MeOUYUHCKUl yHugepcumem, bamymckuii eocydapcmeen-
nouil ynusepcumem um. Llloma Pycmasenu, Hnemumym ¢gpumo-
namonoeuu u buopasnoobpasus, I pysus

Llenbio HCCICI0BaHMUs SIBUIIACH MHTPOAYKLHUS Pas3InYHbIX
apOMaTHYECKUX pAacTeHUi B barymckoM OOTaHHYECKOM cajy
U U3yYeHHE COZEp)KaHusi OUOJIOrMYECKU aKTHBHBIX BELIECTB B
9TUX PACTEHUSIX.

Cpenu apoMarH4ecKuxX pacTeHHi, MHTPOLYLHPOBAHHBIX B
barymckoM OOTaHMYECKOM Cajy, B OTKPBITOM IPYHTE IOJIHOE
BETETATUBHOE M TE€HEPATUBHOE PA3BUTHE IPOXOIAT CIEAYIO-
e Buabl: Cuminum cyminum L.; Polianthes tuberosa L., Iris
pallida Lam.;Geranium macrorrhizum L., Piper suaveolens
Ham., Piper piperita L., Thymus citriodorus Schreb., Satureja
Montana L., Mentha piperita L., Origanum vulgare L., Mentha
longifolia L., Hyssopus officinalis L.; Phyla scaberrima
Moldenke, Ruta graveolens L.

BereraruBHble OpraHbl JOXOASAT JO IOJHOTO Pa3BUTHs, HO
He useryt: Curcuma longa L..; Zingiber officinale Roscoe.;

© GMN

Elettaria cardamomum Maton.;, Coffea arabica L.; Coffea
conephera L..; Vanilla planifolia Jacks.; Cassia acutifolia Delile.

Ha ocHOBe H3yd4eHHsS] CONEp)KaHHs OWONOTHYECKH AaKTHB-
HBIX BEIIECTB B apoMatuueckux pactenusx: Cassia acutifolia
Delile. (cemena, uBeTbl, TUCTbs1); Cuminum cyminum L. (ceme-
Ha); Coffea conefera L. u Coffea Arabica L. (mucTbsi, ceMeHa);
Vanilla planifolia Jacks (nuctes); Elletaria cardamomum Maton
(IMCTBST), MHTPOLY LIUPOBAHHBIX 3EJICHBIMH TEXHOJIOTHAMH B T10-
YBCHHO-KJIIMMATHYECKHUX YCIOBHAX BaTyMCKOro 60TaHn4ecKoro
caja, WAeHTU(GUIMPOBAHBI OMOJIOMMYECKU aKTUBHBIE BELIECTBA
pasnuuHbIX KiaccoB. Coaepkanne 3GUPHBIX Macel yCTaHOBIIe-
HO BO BCEX MCCIICyEMbIX BH/IaX.
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