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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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STUDY OF THE BIOACTIVE COMPOUNDS CONTENT IN THE FLOWERS
OF Polianthes tuberosa L. INTRODUCED BY GREEN TECHNOLOGIES

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

Batumi Shota Rustaveli State University, Institute of Phytopathology and Biodiversity,
Batumi Botanical Garden; Tbhilisi State Medical University, Georgia

Since 2016, perennial, fragrant species of tuberose or Polian-
thes tuberosa L. representing the genus Polianthes L., Aspara-
gus (Asparagaceae Juss.) family, native to Mexico, has been
introduced to the Batumi Botanical Garden (BBG), by green
technologies in the conditions of the humid subtropical climate,
as this species is highly decorative and widely accepted in the
perfumery industry and extremely sensitive to environmental
conditions [2-11]. Bioecological characteristics of the growth
and development of introduced plants were studied. Tuberose
was tested in five different locations with various expositions
and soil content. It was identified, that tuberose completes the
full cycle of growth and flowering if plenty of sunlight and fer-
tile soil is available in the locations. Moreover, its growth and
development processes are significantly improved while using
liquid humic bio preparations containing mineral and organic
substances. Locations surrounded by hardwood plants with high
antimicrobial activities, condition healthy growings free from
harmful diseases. The above-ground growth and development
cycle of tuberose in the conditions of the Batumi Botanical Gar-
den covers the period from May including December. In winter,
frosty weather has no dramatic influence on the tubers left in the
soil. Vegetative propagation of locally received plants is pos-
sible with the help of multiple child tubers developed during the
vegetation process, while generative propagation is impossible
due to the absence of fruit-bearing qualities. Based on 4-year
research, it can be concluded, that the successful introduction of
tuberose through green technologies is possible in the soil and
climatic conditions of the Batumi Botanical Garden [1].

The research goal of this paper was to study the content of
bioactive compounds in the flowers of the primary raw materials
obtained by green technologies from five various locations of
BBG with different expositions and soil.

Material and methods. The research materials were the
flowers of tuberose (Polianthes tuberosa L.) introduced with the
help of green technologies to five various locations of the BBG
with different expositions and soil.

For identification of the content of biologically active sub-
stances, the study was conducted with gas chromatography-
mass spectrometry GC/MS method at the Toxicology and
Chemical Expertise Laboratory of Levan Samkharauli Court
Expertise National Bureau (Georgia). Raw materials for analy-
sis were dried, received samples were parted in following the
requirements of the 10th edition of the State Pharmacopeia. Raw
materials taken for analysis were parted under the requirements
of the State Pharmacopeia. Each of them was weighed by elec-
tric 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). Af-
ter weighing, raw materials 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 de-
rivatization solvents were separately added to dry remains:
BSTFA/ EtAc (55:50 mkl), heated at 70°C for 20 minutes. After
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cooling 1-1 mkl Was studied by tandem chromate mass spec-
trometry — device: Agilent Technologies 7000 GC/MS/MS Tripe
Quad; column - Elite 5-MS; 30MX250 pm X 0,25 pm; furnace
temperature - 60C-310C (program regime); injector tempera-
ture - 250C; transfer line temperature — 310C; airborne — helium
Iml/m, ionization source - El-70 ev; scanning regime - TIC. For
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).

The rate of soil acidity, humus, and the content of basic feed-
ers were determined by LEPL Laboratory Research Center of the
Ministry of Agriculture of Ajara A.R., by the following methods:
Methods for determination of total nitrogen (2019); Phosphorus
and potassium by Oniani method modified by CINAO (2013);
Humus and pH were determined by express method.

Outcomes and evaluation: The tubers of Polianthes tu-
berosa L. were planted by us in different phytogeographical
departments of the Batumi Botanical Garden with various
expositional and soil conditions of five locations: the ex-
perimental plot of aromatic plants, Himalayan, Australian,
Mediterranean (European) phytogeographical departments
and central park.

Bio preparation called GeoHumate was applied to improve
the obtaining process of the raw materials of tuberose from
the said locations. It is 100% natural preparation, special lig-
uid humic fertilizer for active growth and development of the
plant, distinguished by high penetrability in the soil without the
risk of phytotoxicity. Physical and chemical composition of the
biofertilizer is the following: 12% liquid; the fraction of total
mass of the organic compound, not less than 12.5% including
humic acid, not less than 34%, fulvic and other organic acids
reach not less than 25%; the fraction of total mass of the mineral
compound is not less than 1.0% including the fraction of to-
tal mass of macroelements: N>1,2%, P,O, > 0,55%, K,0<16,5,
Ca0 20,56%, S< 2,1%, MgO < 0,32%, Fe,0,<0,5%. Fraction
of total mass of microelements: ZnSO, <0,41%, CuSO, <0,08%,
MnSO, <0,08%, CoSO, <0,03%, (NH,),Mo0, <0,7%, H,BO,
<0,3%, KIO, <0,03%.).

20 ml bio preparation was diluted in 5 | water; tuberose was
watered in the morning hours, in different locations. Watering
was repeated every third day. The plants for a controlled experi-
ment were separated.

Accumulation of bioactive compounds in the plants and their
amount depends on lots of factors together with the soil con-
tent. Therefore, we studied soil samples taken from five differ-
ent locations of BBG: Himalayan, Australian, Mediterranean
(European) Phyto geographical departments, central park, and
experimental plot.

The outcomes of the analysis of soil samples are available in
Table 1, it’s clear that some results according to locations differ
from each other.

The highest amount of Humus was revealed in the Himala-
yan phytogeographical department (location was selected in the
habitat of tall pine trees); then comes The European (coastal
location) phytogeographical department. Humus improves the
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Table 1. The outcomes of the analysis of soil samples obtained from different locations of the BBG

Arrangement of the locations in Rate of the content of acidity, humus and basic nutrients of soil
No location the Batumi Botanical Garden
pH Humus % | Common K ,0% P.O.%
nitrate % 2 27s
| Nel Experimental plot of aromatic 45 1 0.05 0.06 mg/l 13
plants
2 Nep | limalayan phyto-geographical 5 50| 025 0.08 mg/l 18
department
3 No3 Australian phyto-geographical 45 | 0.05 0.08 mg/l 12
department
4 No4 Central park 4 2 0,1 0.06 mg/1 35
5 NS Mediterranean (Europe) phyto- 5.0 3 0.15 0.08 mg/l 35
geographical department

stability of water, air, and nutrients in the soil and their absorp-
tion by the plant root system. Its proportional content is directly
connected with the fertility of the soil.

One of the important factors is to be aware of ph or soil reac-
tion. It is known, that the plant best absorbs most micro and
macro elements, if the soil reaction is closer to neutral, in con-
crete, more acidic. By the studies, ph <7 for all research objects,
which means that the soil is acidic. The research objects can
normally absorb nutrients from the soil.

Nitrate is an important element for plant feeding. Therefore,
the overall amount of nitrate in the soil is considered to be a de-
termining element for fertility. As shown in table N1, the highest
content of nitrate in the soil is revealed in European phytogeo-
graphical departments.

Equal content of potassium is detected in Australia, Himala-
yan and European phytogeographical department.

The high rate of the phosphor is revealed in Central park and
European phytogeographical department.

It is obvious, that among the selected locations, Himalayan
and European phytogeographical departments are especially
distinguished by fertile soil. The best development of tuberose
was revealed in the mentioned locations and the experimental
plot. Moreover, based on table 1, the experimental plot is not
rich in microelements. We believe that the experimental plot is
located in more open, a vaster territory with plenty of sunlight
than the other locations and also, no shade from the other plants
is one of the crucial factors along with using the bio prepara-
tion GeoHumate rich in organic and mineral substances, appear
helpful for the plant growth and development. The instruction
also mentions that the said bio reparation protects the plant
against harmful diseases, which truly was not revealed in re-
search objects. The most important amount of raw materials for
the analysis of biochemical researches was obtained from the
experimental plot.

Important compounds identified in tuberose flowers by GC-
MS researches are valuable for cosmetics, perfumery, medicine,
and plenty of different fields.

Non-derivatized:

Pyranone: 2,3-dihydro-3,5-dihydroxy-6-methyl-4(H)-
Pyran-4-one;  Coumarin: 2.3 —  DihydroBenzofuran,
5-Hydroxymethylfurfural, =~ Cuminol: = p-Cymen-7-oli, d-

Glycero-l-gluco-heptose; 1,3-di-iso-propyl naphthalene, 1,7-di-
iso-propylcnaphthalene, Myristic-acid, tetradecanoic acid,
Benzyl Benzoate, B-Hydroxylauric acid, D-Melezitose: o-D-
Glucopyranoside, O-0-D — Glucopyranosyle-p — D-fructofura-
nosyle; Methyl palmitate (Table 2; Fig. 1-2).
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Table 2. Chromate-mass spectrometry identification of the extracts of dry tuberose flowers

Compound Containing
Ne Formula R .
Non-derivatized Derivatized time (min)
Pyranone:
1 2,3-dihydro-3,5-dihydroxy-6-methyl- - CH,O, 12,6
4(H)-Pyran-4-one
Coumaran:
2 2.3 — DihydroBenzofuran ) GH0 155
3 5-Hydroxymethylfurfural - CHO, 15,8
4 p-Cymen-7- Cuminol - C,H,0 17,96
5 d-Glycero-l-gluco-heptose - C,H,O, 20,61
6 1,3-di-iso-propylnaphthalene - C,H, 25,57
7 1,7-di-iso-propylnaphthalene - C.H, 25,69
Myristic acid,
8 tetradecanoic acid ) €10, 26,82
9 Benzyl Benzoate - C,H,0, 26,94

B-Hydroxylauric acid,
10 3-hydroxy Dodecanoic acid. CH,0, 27.5

D-Melezitose:
11 a-D-Glucopyranoside, O-0-D — - C H, O 27,63
Glucopyranosyle-p — D-fructofuranosyle

Methyl palmitate:

12 Methyl ester hexadecanoic acid . C,;1,0, 27.91
Phloroglucinol:
1 i 1,3,5-trihydroxybenzol, Trimethylsilyl ether CHO; 6,2
Thymol:
1 i 2-isopropyl-5- methylphenol C,H,0 6.85
15 i Carvacrol: 6.91
2 — methyl — 5 (1-methylethyl) phenol C,H,0 ’
) p-Vinylguaiacol:
10 2-Methoxy-4 vinylphenol CH,0, 7,03
Methyl linoleate:
V7 i 9.12-octadecadienoic acid C,Hy,0, 11,48
Methyl isostearate:
18 Hetpadecanoic acid, 16-methyl-, methyl ester CsHy0, 11,62
Linoleic acid:
19 i 9,12 - Octadecadienoic acid CH,,0, 11,65
20 - Oleic Acid, C,H,0, 11,68
Stearic acid,
21 i Octadecanoic acid C M0, 11,77
Derivatized:
'==:E"\_/‘J il = I, L J, ULL__,‘
I B R L B R ] e R I T

T 4 m A T

Fig. 3. GC-MS chromatography of the extracts of Polianthes tuberosa L. flowers (Derivatized)
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Derivatized:
Phloroglucinol: 1,3,5-trihydroxybenzol (Trimethylsilyl ether);
Thymol: 2-isopropyl-5- methylphenol; Carvacrol: 2 — methyl — 5

%x10" |+ElScan (5.848 min) Tubarozsa TMCD

135.0

1 aadddid ]

(1-methylethyl) phenol; 2-Methoxy-4 vinylphenol; Methyl linole-
ate: Linoleic acid Methyl ether; Methyl isostearate: 16- methyl es-
ter; linoleic Acid; Oleic Acid; Stearic acid (Table 2; Fig. 3-5).
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Conclusion: perennial, fragrant species of tuberose or Poli-
anthes tuberosa L. representing the genus Polianthes L., Aspar-
agus (Asparagaceae Juss.) family, highly decorative and widely
accepted in the perfumery industry and extremely sensitive to
environmental conditions, native to Mexico, is introduced to the
five different locations of the Batumi Botanical Garden (BBG)
by green technologies. Based on the analysis of the soil obtained
from all five locations, we can conclude, that the growth and
development of the plant along with the quality and amount of
received raw materials significantly depend on the rate of soil
acidity, humus, and the content of basic feeders. Good results
were revealed in the conditions of the experimental plot of fra-
grant plants with well enough warmth, sunlight, and humidity.
Applying 100% natural bio preparation GeoHumate had a posi-
tive influence on the plants on the experimental plot.

Important compounds identified in tuberose flowers (intro-
duced by green technologies in five different locations of the
BBG with various exposition and soil content) by GC-MS re-
search are valuable for cosmetics, perfumery, medicine, and of
different fields.
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SUMMARY

STUDY OF THE BIOACTIVE COMPOUNDS CONTENT IN THE FLOWERS
OF Polianthes tuberosa L. INTRODUCED BY GREEN TECHNOLOGIES

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

Batumi Shota Rustaveli State University, Institute of Phytopathology and Biodiversity,
Batumi Botanical Garden, Tbilisi State Medical University, Georgia

The content of bioactive compounds of perennial, fragrant
species of tuberose or Polianthes tuberosa L. representing the
genus Polianthes L., asparagus (Asparagaceae Juss) family,
highly decorative and widely accepted in the perfumery industry
and extremely sensitive to environmental conditions, native to
Mexico, was studied based on of raw materials of the flowers of
the said plant introduced to five different locations of the BBG
with various exposition and soil content by green technologies.

Based on the analysis of the soil obtained from all five lo-
cations, we can conclude, that the growth and development
of the plant along with the quality and amount of received
raw materials significantly depend on the rate of soil acidity,
humus, and the content of basic feeders. Good results were

revealed in the conditions of the experimental plot of fragrant
plants with well enough warmth, sunlight, and humidity. Ap-
plying 100% natural bio preparation GeoHumate had a posi-
tive influence on the plants on the experimental plot in terms
of the growth and development of the plant and accumulation
of bioactive compounds.

After doing GC-MS researches of tuberose, Polianthes tu-
berosa L., flowers introduced by green technologies in five dif-
ferent locations of the BBG with various exposition and soil
content, there were identified important compounds valuable for
cosmetics, perfumery, medicine, and of different fields.

Keywords: tuberose, flowers, introduction, green technolo-
gies, location, bioactive substances.

PE3IOME

HUCCIEJOBAHUE UBETKOB POLIANTHES TUBEROSA L., UHTPOAYLHUPOBAHHbIX
1O 3EJIEHBIM TEXHOJIOTUAM, HA COAEP)KAHUE BUOJTOI'MYECKU AKTUBHbBIX BEHIECTB

Metpesenau M.B., Koganosu JL.I., /I:xoxanze M.C., bakypunse A./l:x., bepamBuiau 1. T., Mecxuaze A.M.

bamymckuii cocyoapemeennwiti ynugepcumem um. Llloma Pycmagenu, Hnemumym ¢pumonamonocuu u buopasnoodpasus,
Bamymckuii 6omanuueckuii cad,; Tounucckuu 20cyoapcmeeHHvlil MeOuyuHcKull yHueepcumem, I pysus

W3zydeHo copepxaHue OHMOIOTHUECKH AKTHBHBIX BEIIECTB
I[BETKOB MHOTOJIETHETO apOMATHYHOTO, BBICOKOJIEKOPATHBHOTO
Buna Polianthes tuberosa L., npencrasutens pona Polianthes
L., MEKCUKAHCKOTO ITPOUCXOXKIEHUs, CeMeCTBa Asparagaceae
Juss., TUPOKO MPU3HAHHOTO B MappIOMEPHOH MPOMBIIUICH-
HOCTH M BeChbMa TPeOOBATEIBHOTO K YCIOBUSIM OKPYXKAIOIIEH
cpesl. LIBeTHI OMy4eHbI C PACTCHUH, HHTPOAYIIMPOBAHHBIX 3€-
JICHBIMH TEXHOJIOTHSAMH, B MSITH JTOKALUSIX PA3TUIHON SKCTIO3H-
I[UY ¥ TIOYBEHHBIX ycI0BHi baTymckoro 60TaHH9IecKoro caza.

OCHOBBIBAsICh Ha Pe3yIbTaTax aHaJIHM3a MOYBBI, TPOBEICHHBIX
B IIITH JIOKAIUSIX OOTAHWYECKOTO Caja, JeTAaeTCsl BBIBOA, UTO
POCT ¥ pa3BUTHE PACTEHN, a TAK)KE KaueCTBO U KOJIMUYECTBO MO-
JIy9E€HHOTO CBIPBSI CHIILHO 3aBUCAT OT YPOBHS KHCIOTHOCTH MO-

YBBI, TyMyCa M COAEPKAHMs OCHOBHBIX IUTATEIbHBIX BEIECTB.
XopoImue pe3ynbTaThl MOTYyYEHBl W B YCIOBHSIX BBIICPKKH
OIIBITHOTO y4YacTKa apOMAaTHYECKHX PacTeHHH, Xopomio obe-
CIIEUEHHOT'0 TEIUIOM, CBETOM M Biaroi. buonpenapar «/Ixeo-
rymary, sBisttonuiicst 100% HaTypanbHBIM IIperapaToM, 1oJo-
JKUTEIBHO BIUSIET HA POCT U PA3BUTHE PACTEHUH M HAKOIUICHUE
OMOTOTHYECKN AKTHBHBIX BEIIECTB.

Ha ocnoBe GC-MS wuccrenoBanuii 1BeTOB TyOepo3bl,
Polianthes tuberosa L.,TOTy49eHHBIX 3€JIEHBIMH TEXHOJIOTHIMU
Ha TIATH JIOKAIUAX PA3HOH IKCTIO3UINN U COAEPKAHMEM TTOUBBI
Barymckoro 60TaHHYIeCKOTO Caia, BHIABICHBI COSTUHEHNS, KO-
TOpPbIE UMEIOT 3HAUYMMYIO IIEHHOCTH JUIST KOCMETHKH, TaphromMe-
UM, MEIUIIUHBI M APYTUX OOMacTei.
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COJEPXXAHME JIUIINJIOB 1 CONTYTCTBYIOIUX UM BUOJIOI'MYECKN AKTUBHBIX BEIHIIECTB
B PACTEHUSX, TIPOU3PACTAIOIIUX B I'PY3UN

Kukamumsuiu B.1O., CynakBenunase LI.I1., Mananus M.A., Typa6eaunze J.I.

Tounucckuti 2ocyoapemeeniviil MeOuyuHckutl ynugepcumem, Mucmunym gapmaxoxumuu um. M. Kymamenaose, I py3zus

Maca, BEIIETICHHBIE U3 PAaCTeHUH, Ipou3pacTraronmx B [py-
31U, B CIUIy OCOOGHHOCTH KIMMAaTHYECKHX M IKOJIOTHUECKHX
YCIIOBHH, a TaKXkKe CBO0Opa3nsi HOBEPXHOCTHBIX U TITyOMHHBIX
CJIOEB TTOYBEI, 3HAUUTEIIHHO OTIMYAIOTCS IO CBOEMY JIHITHJTHO-
My, KAPHOKHCIOTHOM W aMHHOKHCIOTHOMY COJEPKaHUIO OT
COOTBETCTBYIOIINX Maces BBIJIEIEHHBIX W3 PACTCHUH, MPOM3-
pacralomux B IPYTHUX HOYBEHHO-KIMMATHIECKUX YCIIOBHUSX.
JInnuzpl, HApSIY ¢ YIIIEBOJaMHU M OelTKaMu, SBIISTFOTCS] BAKHBIM
KOMITOHCHTOM B PacTHTEIIBHBIX KIETKAaX U 00JIalafoT BEIpayKeH-
HBIM THAPOGOOHBIM cBOHCTBOM. CTPYKTypa MOJICKYI CIIOXKHBIX
JIUITUIOB OTIMYAIOTCS JIPYT OT Apyra COSAWHEHUSIMH C Pa3HBIM
YHCJIOM aTOMOB B IIETIM, PAa3HBIMH (YHKI[HOHAIBHBIMU TPYI-
TIaMU U Pa3HOH CTENEHbIO HEHACHIMIEHHOCTH. 1o JaHHBIM co-
BPEMEHHOI JHUTEPaTyphl, TUMHIBI BHIIONHSIIOT BaXHYIO POJb
B JKH3HEHHBIX TpOIeccax YeIOBEYEeCKOro OpraHm3Ma W obuna-
JIAIOT IIHPOKUM CHEKTPOM (hapMaKOJIOTUUECKOH aKTHBHOCTH.
JInnuap! TPOSIBISIIOT MMMYHOTPOITHOE U TeMaTONPOTEKTOPHOE
JeHCTBUE, MPHHUMAIOT y4YacTHe B IPOTHBOBOCHAIHTEIBHBIX
TIporeccax, B CHIDKEHHHN aTePOCKIEPOTHUECKON U CepIeTHO-CO-
CYJVICTOMH MaTOJIOTHH, 00JIA/Iaf0T ’KEITIErOHHBIM CBOiicTBOM. JIN-
MUJIBI M VX OTAENbHBIE KOMIOHEHTHI BXOASAT B COCTaB MHOTHX
JIEKapCTBEHHBIX MPEMapaToB. YTO MOATBEPXK/IAET aKTyallbHOCTh
HCCIIE0BaHMS JINTHACOACPKAIINX PACTEHUH C IIEJIBIO TaTbHEH-
Iero MPUMEHEHNUS UX B JieueOHOM npakTuke. [9,13].

Iempro mccreoBaHUS SBHIOCH OIPENENICHUE COMCPIKaHUS
JIUITHJIOB ¥ HEKOTOPBIX OMOJIOTMUECKH aKTUBHBIX BEIIIECTB B Ce-
MeHax Hypericum perforatum L. (3Bep0o00il IPOABIPSBICHHBIH,
CEMeICTBO 3Bepo0OOifHbIe) B 3epHOBKaX Zea mays L. (KyKypy3a
— Mamc, CeMeiCTBO 371aKOBbIC) M B HAA3EMHOM yacTu Equisetum
arvenses L. (XBOII[a TIOJIEBOTO, CEMEICTBO XBOIIEBEIE), TIPOM3-
pacraromux B [py3um.

Martepuan 1 MeTOABL. 38ep000ii TPOABIPSIBICHHBIN SBIISIETCS
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MHOTOJIETHUM TPABSIHUCTBIM PACTEHUEM C TOHKUMHU KOPHIMH U
noi3y4umu ctBosiamu 10 50-80 cM. nHBL. JIUCThs yIIUHHEH-
HO-OBaJIbHOU (hDOPMBI, IIBEThI SIPKOKEITHI, TUIOABI SITICBHIHBIC
W MHOTOYHMCIICHHBI. [[BeTET HaunHas ¢ Mas 70 KOHIA aBrycTa.
Iupoxo pacnpocrpanéH Ha KaBkase, Cpenneil A3uu u B Boc-
TouHOU yacTu EBporibl. PacTér Ha okpanHax jieca, TpaBsSHUCTBIX
CKJIOHaX M HeoOpaOOTaHHBIX 3eMEJbHBIX y4acTkax KaxeTww,
Kaprtiu, Amkapun. Macio, U3 ceMsiH 3Bepo00s TPOIBIPSIBICH-
HOTO, COIICP)KUT OUOJOTMYCCKA aKTUBHBIC KOMIIOHCHTBI: BUTa-
munbl P,PP,C,E, dbnaBoHOMIBI, aHTPaXUHOHBI, 3PHUPHBIC MAaCIa,
TEPIICHBI, JXUPHbIE KUCIIOThI, CTEPUHBI, KAPOTHHOUIBI, KOTOPHIE
00J1aTal0T CMa3MOJUTHYECKON, aHTUMHKPOOHOI, MPOTHBOBOC-
MaJUTEIbHOW, MOYETOHHOM, KETYETOHHOM, aHTHOKCHIAHTHOM,
AHTUJCTIPECCAHTHOW aKTHBHOCTSAMH, OO0JaTaroT CBOWCTBOM
CMSITUEHUS ATTHIEPMBI KOXKH, a TAKKE UCIIONIB3YIOTCS B CTOMATO-
JIOTUH, IepMaTOJIOTuH, Kocmerosorud [1,2,5,14].

Kykypy3za — Mauc sBisieTcs OJHOJIETHUM TpPaBSHUCTBHIM
pacTeHueM, MpSIMOCTOSIIMM, BBICOTOM 10 2-3 M. JIMCThs 1In-
pOKHE, pacroJOKEHbl IOCIEI0BaTeIbHO, LBETHI CIHpalle-
BUJIHBIE, TUIOJBI 3epHUCTHIC. L[BeTET HaYMHAs ¢ WIONS 1O CEeH-
TA0ph BKIOUNTENBHO. [1IMpoKo pacnpocTpaHeHa Kak 3epHOBas
KyJabTypa. buonoruuyecky akTHMBHbIE KOMIIOHEHTHI: BUTAMUHBI:
F,AE,C,B,K,B,; KapOTUHbI; CTEPUHBIL; JKUPHBIE KACIIOTHI; CaIlo-
HUHBI; aMUHOKHCIIOTHI, BXOZSIIIUE B COCTaB Macja, BbIICICHHO-
IO U3 36pHOBOK Zea mays L., CHU)KAIOT ypPOBEHb X0OJICCTEPHHA B
KPOBH, 00J1aJ]al0T MOUCTOHHON H JKCTYCTOHHOW aKTHBHOCTBIO,
HCTIONB3YIOTCS TPU TPOMUITAKTHKE U JICYCHUH aTepOCKIepo3a,
PEKOMEHIOBaHbI MTPH KOMIUIEKCHOM JICUCHUH XOJICIIMCTUTA, KO-
JIUTA, TEeMaTuTa, a TAK)KE HIMPOKO UCIIONB3YIOTCS B IPMATONIO-
MM U KocMeTonoruu [7,8].

XBou nosnesoit (Equisetum arvenses L.) SBIIS€TCS MHOTOJIET-
HUM TPaBSHUCTBIM PACTCHUEM C JUTHHHBIM U TIyOOKHUM TIpen-
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