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Ether oils are fragrant, easily volatile substances contained in various parts of the plants. Esther oils
are easily distilled from the plant by steam. Laurel leaves contain 0.5 - 0.6% ether oil the medicinal properties of
which are determined by the content of eugenic, cineol and a number of terpenic compounds. With its
antibacterial and anti-inflammatory properties, laurel oil is effectively used in aromatherapy.

The extraction of the bay laurel ether oil is studied by the method of complicated steam distillation with
multiple distillation of water vapor, after which the physical and chemical properties such as density, refractive
index, acid number and optical rotation have been determined. Determination of the density (specific gravity,
d20 4) was conducted with the help of a pycnometer according to the method 1 of the GF XIlII edition
(OFS.1.2.1.0014.15). The determination of the refractive index was carried out using an IRF 454 B2M refract
meter. Additionally, it was adjusted over purified water, for which n20 D equals 1.3330.

Specific optical rotation ((°) x ml x dm-1 x g-1) was determined in compliance with the requirements
of the GF XIII edition. Acidity number (cc) is the mass of potassium hydroxide in milligrams that was required to
neutralize one gram of free acids contained in ether oil.
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Introduction

Among the diversity of flora, since the earliest times man paid attention to plants with a
pleasant or acute aroma, sticky to touch. Applying them in a mixture with the plant, and later, when
the man learned to extract certain aromatic substances from plants, the most valuable properties of
these substances —the ether oils and aromatic resins were discovered.

The science of ether oils was highly developed in Egypt and other countries, where the
ancients used them for embalming and healing purposes.

With the rapid development of chemistry, it seemed that the application of ether oils in
medicine should have expanded. However, that did not happen. The industry of chemical preparations
diminished the role of natural remedies, especially the ether oils. Yet only in recent years phyto-
therapy, aromatherapy and the undeservedly forgotten glory of ether oils were returned to mankind.

Ether oils are fragrant, easily volatile substances contained in various parts of plants, mainly in
flowers, leaves, fruits, roots. Ether oils are easily distilled from the plant by steam. Since ancient
times, the laurel plant was known as both food and herb.

Laurusnobilis is one of the most famous evergreen trees. The leaves and fruits of plants and its
extracts are used for seasoning in cooking, in folk medicine and cosmetology. Ether oils, sesquiterpene
lactones, phenolic compounds are found in bay laurel as the main groups of biologically active
substances [1, 2].

Laurel leaves contain 0.5 - 0.6% ether oil the medicinal properties of which are determined by
the content of eugenic, cineol and a number of terpenic compounds. With its antibacterial and anti-
inflammatory properties, laurel oil is best used in aromatherapy. In folk remedies, the laurel leaf is
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used as an external cure for itching, rheumatic pains, spasms, tumors and as an agent of strengthening

the nervous system.

For these purposes ointment of the following composition is recommended: six parts of laurel
leaf powder, one part of juniper leaves and twelve pieces of unsalted butter. All this should be
carefully ground. This ointment is a very effective cure, acts as an analgesic and anti-spasmaticrelief
from rheumatic and awakening pains. Dry bay laurel leaves are widely used in culinary and canning
industry.

Laurusnobilis is native to Mediterranean region; this plant is also spread in Georgia, the
southwestern part of Krasnodar region and in small quantities on the southern coast of the Crimea.

Ether oils of plants are complex natural mixtures of substances, in which, in addition to
terpenoids, there are aromatic, poly-acetylene and other compounds [3, 4]. Some of the ether oils and
sesquiterpene lactones possess phytotoxic, antibacterial and other kinds of pharmacological activity
and are clinically tested [5-8]. The leaves of the laurusnobilis are among the most studied raw
materials for the extraction of ether oils.

Conflict settings

Studies of the chemical composition of the laurel leaves, conducted by domestic and overseas
researchers, showed that the content of ether oil in them varies from 0.5 to 1.5% (in cases of
absolutely dry raw material) [2]. Its main components are 1,8-cineol (31,4- 56%), linalool, eugenol,
methyl eugenol, sabinen compounds known for their antibacterial, antifungal, antitubercular and
phytotoxic properties.

Ether oil from thelaurusnobilis was obtained by hydrodistillation. Experimental studies have
shown that the process of intensive distillation of oil from the laurel yield with the use of the
Klevanger device in the Loshkarev modification ends after 4 hours given 1:30 the raw material and
water. The extracted ether oil was passed through a molecular sieve A4 to remove excess water.

In appearance, laurel oil is easily volatile liquid of yellowish color with a bitter taste and typical odor.

The outputof ethereal oil comprises0.4-0.5%. To increase the extractionof the main product,
the water portion was extracted three times with hexane with ratio of hexane-water 5: 1. The
extraction was carried out in a sharing funnel: the hexane layer is separated, all 3 portions are
combined, then the hexane extract is dried over heated magnesium sulfate (MgSO4) for 20 hours.

The dried hexane solution of laurel ethereal oil is distilled in rotary evaporator at the
temperature of 51-55 © C. After distillation of 90-95% of hexane, the vacuum apparatus is connected
to the rotary evaporator and the residuals of hexane are distilled off. After the hexane is completely
stripped, 10 ml of ethyl alcohol are added to the flask, it is distilled at the temperature of 71-78 °C and
then it is put under vacuum at 30-35 mm/Ng.

The extraction of ethereal oil is 0.15-0.2% or 0.5-0.7%.

In order to achieve more extraction of laurel ethereal oil, other methods of obtaining were
investigated.

The essence of the methods is the extraction of dry leaves of the laurel bay with two easy-boiled
solvents at low temperatures.

Method 1

In a two-liter flask equipped with a hermetically sealed glycerin bolt with an anchor stirrer and
a reverse spherical condenser, put 300 g of crushed dried leaves of the laurel bay, pour 1.2 L of hexane
wit a ratio of 1: 4, heat at 51-53 ° C, the mixture stir for 10-12 hours, then filter 2 times through the
filtered paper. On a rotary evaporator, 98-99% of hexane is distilled from the filtrate. After distillation,
a very viscous dark green mass is obtained which is further distilled with water vapor at 99-100 ° C
and a water-ether-oil mixture is obtained which is then extracted again with hexane.

After extraction, the hexane layer is dried over heated magnesium sulfate, insisted, left for 8-
10 hours, filtered with filter paper. Hexane is completely distilled off connecting the vacuum apparatus
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to the rotary evaporator. After the final distillation, 10 ml of alcohol are added to the flask with
ethereal oil and 30-40 mI\Hg to be distilled under vacuum to remove residual hexane. Theoutputof

Method 2

Fig.1.Anchor stirrer

The process of the experiment and the duration of the extraction are similar to those of
Method 1. We use a more volatile solvent: methylene chloride, boiling temperature and removal is 31-

32°C.

After removal of methylene chloride, 10 ml of water are added to the flask containing the
ethereal oil, the water is distilled off in a vacuum, then it is freed from chloride compounds and then
the alcohol is distilled off. Pure ether oil is obtained in an output of 1.2-1.25 ml.

Table 1

Qualitative composition and meaning of the constant of ethereal oil of laurel bay (n=3)

hydro distillation

Ne | Method of extraction Output of | Density | Indicator of | Optical
ethereal g\cm refraction | rotation of

oil n20 density

%
1 Distillation with water vapor 0.8 0.9200 1.4698 10.02198
2 Extraction with hexane with water 0.2-0.25 0.9190 1.4697 10.9950
3 Extraction of dry laurel bay with hexane and 1-1.01 0.9192 1.4700 11.1200
distillation with water vapor

4 | Extraction of dry leaves with chlorine methanol and 1.2-1.25 0.9200 1.4698 11.1150
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Fig. 2.Rotary evaporator

Research results

To study the constants of ether oil of laurel leaves and their variability, raw materials were
harvested in the main phases of the plant development (budding, flowering and fruiting). The yield
was dried in the shade, in open air: the samples were evaluated after two months since their collection.
The analysis of the samples was carried out in two stages: 1) extracting the ether oil and 2) the
subsequent determination of the constants.

Determination of the density (specific gravity, d20 4) was carried out with the help of a
pycnometer according to the method 1 of the GF XIlI1 edition (OFS.1.2.1.0014.15).

The refractive index (refraction, n20 D) was determined in accordance with the requirements
of the GF XIII edition (OFS.1.2.1.0017.15). High refraction and high density usually characterize the
richness of the studied ether oil with oxygen compounds, which indicates, in particular, the timely
collection of the yield. The determination of the refractive index was carried out using an IRF 454
B2M refract meter. Additionally, it was adjusted over purified water, for which n20 D is equal to
1.3330.

Specific optical rotation ((°) x ml x dm-1 x g-1) was determined in compliance with the
requirements of the GF XIII edition (OFS.1.2.1.0018.15).

Acidity number (cc) is the mass of potassium hydroxide in milligrams that was required to
neutralize one gram of free acids contained in ether oil [GF XIII, (OFS.1.2.1.0004.15)]. This is an
important constant, since the content of free acids usually varies within certain limits for each ether
oil. As a rule, it is small (0.5-5), but when stored, it increases as a result of the decomposition of
compound ethers.

The results of the determined quantitative content and physicochemical constants (average
values) of the laurel ether oil are featured in the table.
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Table2

Quantitative content and values of the constants of ether oil of laurel leaves (n = 3)

The phases of Ether oil . Index of Specific optic
plant extraction Density refraction rotation Acidity number
development Per % glem n20 D (©)xmlxdm- 1 xg-1
Artsakh
Budding 0,76 0,9200 1,4698 10,2198 2,22
Flowering 1,21 0,9218 1,4715 12,1543 2,13
Fruiting 0,96 0,9236 1,4729 13,2458 2,16
Conclusion

Depending on the phase of the plant’s vegetation the quantitative content, physical and
chemical constants of the bay laurel growing in Artsakh have various characteristics, hamely
guantitative outcome of the ether oil, its density, refractive index and optical rotation.

The obtained product is used to support digestion, stimulate appetite and boost the secretion of
stomach juice, hence increasing the functional activity of the stomach. It can be an excellent
relief for cleansing the kidneys, liver and uroge nital system of the human body. Its
stimulating and toning properties can significantly improve well-being and contribute to early
recovery after ailments. Also, this oil can be used for all ailments, which are accompanied by
temperature, as the laurel oil possesses good antipyretic properties.

The use of laurel oil is recommended for the alleviation of various kinds of chronic and aching
disorders, namely arthritic or rheumatic pains in the joints, pains and discomfort in the
stomach, muscle pains and spasms, etc. It has antiseptic properties, which can help with
diseases such as bronchitis or various ear infections. Moreover, laurel oil positively influences
the reproductive function, helps to deal with infertility. Women are recommended this oil to
regulate the menstrual flow. Bay laurel oil can trigger and accelerate childbirth, as well as
reduce the likelihood of various complications during labour.
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nwthunt jninp wpndwpbpwwhwni: “Gwthune Gbipwht jninp unwgyt| £ pwpnugywsd opwihtu pnpdwu
doennnd’  opwyhu  gnnpgnt pwgdhgu  qudwdp,  hushg  hGwnn npngynid - Bu $hghlwphdhwlwu
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hwumwwniubpp® funngeyniup, pEYdwu gnighsp, prYwiht phyp, owywhywywu hwinynyeyniuttipp: funniejwu

npnanwdp (hwuwnnty nidqunigniup’ d 20 4) ppwlwuwgyty b whyundbnph oquniypjwdp: Lwjpwihs gnigwuhop
(nt$pwlghw, n 20 D) npnpdkp £ T Xl hpwwwpwynipjwu  wwhwugubpht  hwdwwwwnwutuw:
NEdptghwhu nbpuhnpnonwip Yuwwwpyt) £ nbbpwynndbinph oqunipjuwdp (MPP 454 B2M). Lwluwwbu
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prnlubnh stgnpwgdwt hwdwn, npp wwpniwwyynwd £ 1 g Gebipwjht jninnuwd:

Pwuwih pwnbp. Gebpwjhu jnin, nwthuh, funnyeiniu, pEldwu gnighs, prYywihu phy, owywnhlywlywu

nninwghw

MOJIYYEHUE U PASPABOTKA KAYECTBEHHBIX MOKA3ATEJIEA Y®HUPHOI'O
MACIJIA JIABPA B APITAXE

I'.I'. Hepcucsn , P.C Axonsin, H.B. ®apcusn, JLK. Ilorocsan, C.A. Anamsn
L Iywunckuii mexupoaocuyeckull yuugepcumem

O¢upHble Macna - JyMIKUCTHIE, JIETKO JIETY4HE BEIIECTBA, COACPIKAIINECS B PA3IMIHBIX YaCTSIX
pacteHuii. D(upHBIE Maciia JIETKO MEPErOHSIIOTCS U3 PACTUTEIBHOTO CHIPhSl BOJSHBIM MapoM. JINCThs
nmaBpa conepxkar 3¢upHoe Macio 0,5 - 0,6%, neneOHble CBOWCTBA KOTOPOro 0OYCIOBJIEHBI
COJep)KaHHUEM »5BICHOJIA, LMHEOJAa W psiia TEPICHOBBIX COCAMHEHHHA. OTUM OOBSICHSIOTCS €ro
AQHTUMHUKPOOHBIE M MPOTHBOBOCHAIUTEIbHBIE CBOWCTBA, YTO MO3BOJISIECT HCIOJH30BATH JIABPOBOE
MAacJio B apOMaTOTEPAIIHH.

Hamu monydeno s¢upHOE Maciio JaBpa METOJOM YCIOXHEHHOW MapaBod IAWCTHIUISIIIUU C
MHOTOKpPAaTHBIMH TIEPErOHKAMH BOJHBIX TIapOB, IMOCJIE YEro OIpeleNieHO (PH3UKO-XUMHUYECKHE
KOHCTAHTBI: IIJIOTHOCTb, IIOKA3aTellb IPEIOMJICHUS, KHCIOTHOE YHCIO, ONTHYECKOE BpallEHHE.
Onpenenenne mwioTHOCTH (YAeNbHBIA Bec, d20 4) mpoBOAMIM ¢ TTOMOIIBIO MUKHOMETpa. [lokaszaresb
npenomieHus (pedpakuus, n20 D) onpenensuiu B coorBerctBuu ¢ TpedoBanusivu ['® XIII nzmanus.
Omnpenenenue mokaszareisi MPEIOMIICHHs MTPOBOJMIN C MOMOIIbI0 pedpaktomerpa MPD 454 B2M.
[IpenBapuTENHHO €r0 IOCTHPOBAIIN TI0 OYHUIIEHHON Boje A KoTopoi n20 D pasuo 1,3330.

VYnensHoe ontudeckoe BpameHue ((°)xmaxam-1 xr-1 ) ompeneneHO B COOTBETCTBHH C
tpeboBanmsmMu ['® XIII m3ganma. KucnotHoe umcno (K.4.) — KOJWYECTBO MMJUIUTPAMMOB Kallvs
THIPOKCHIA, W3PACXOAOBAaHOE Ha HEUTpaln3aluio CBOOOTHBIX KHCIIOT, coaepkamuxcsi B 1 T
3pUpHOTO Maca.

KiroueBnble cioBa: 3(1)I/IpHOC Macio, JaBp, MIOTHOCTb, IIOKA3aTCJIb MPCIOMIICHUSA, KUCIIOTHOC
YHnCJI0, OIITUYECKOC BpAILICHUC
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