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As a result of the study of the chemical composition of fatty oil from the seeds of Arctium lappa L.
by gas-liquid chromatography it was found that it contains 9 fatty acids and trans-isomers. The main
part of fatty acids is made up of linoleic (63,6%) and oleic acids (22,6%). The rest of the fatty acids are
palmitic (5,4%), stearic (2,2%), palmitoleic (0,3%), eicosenoic (0,2%), linolenic (0.1%), myristic
(0, 08%), heptadecanoic (0,03%) of acids and trans-isomers (0,4%). The saponification quantity of fatty
oil was determined as 190.6, free fatty acids 3.5%, peroxides number 27.8, iodine number 130.8, mass
fraction of phosphorus containing substances - 81 mg/kg.
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Actium lappa (common name: Burdock) is
a flowering plant that belongs to the family
Asteraceae (Compositae). Arctium lappa is a bi-
ennial plant with a height of 100-180 cm. It has
large, alternating, cordiform leaves that have a
long petiole and are pubescent on the underside.
The flowers are purple and grouped in globular
capitula, united in clusters. It blooms in July-
August and yields fruit in August-September. In
Azerbaijan burdock is spread in all regions of the
Greater Caucasus, in the central regions of the
Lesser Caucasus, in the mountainous part of Lan-
karan and Nakhchivan. It finish from the middle
mountain to the subalpine belt. This plant is
kseromezofit. It found in forest and meadow spe-
cies, as well as weed plants in gardens. Mainly
subdivided into subalpine meadows, forests and
bushs, and forms small groups [1].

The principal components of A. lappa are
represented by the caffeoylquinic acids, com-
posed of polyphenols such as chlorogenic, caf-
feic, isochlorogenic and other derivatives of caf-
feic acid. Also present are elevated quantities of
inulin, measuring from 27-45%, and mucilage,
for a total of about 69% carbohydrates; about 15
polyacetylenes; ten different sulphuric acetylene
compounds, such as arctinal, acetic acid, arc-
tinol, arctinone; an essential oil rich in bitter oils;
guainolides, dehydrocostus-lactone, costic acids;
and 11, 13- dehycrodihydrocostus-lactone, the

bitter principles of the drug; lignans (arctigenin,
arctiin, neoarctin, matairesinol, daucosterol and
lappao). Also present are sitsterol, stigmasterol
and y-guanidino-n-butyric acid [13]. Roots con-
tain up to 50% inulin, volatile acids (butyric,
acetic, isovaleric, proprionic), polyacetylenes,
non-hydroxyl acids (stearic, palmitic, lauric,
myristic), tannin and polyphenolic acids. Seeds
have 15- 30% fixed oils, a bitter glycoside (arcti-
in) and chlorogenic acid [11]. Many health bene-
fits of A. lappa have been reported due to differ-
ent classes of bioactive secondary metabolites
(e.g. flavonoids, lignans and phenolic com-
pounds) [5].

Commonly known as burdock and is being
recommended as a healthy and nutritive food in
Chinese societies and many other countries [3].
Several studies have reported that the plant pos-
sesses various pharmaceutical activities includ-
ing an antibacterial activity, antifungal activity
[12], antioxidant [8], anti-inflammatory activity
[4], hepatoprotective efficacy [9] and antiplate-
let- aggregating effect [10].

A. lappa is now in use for treating cancer
and upper respiratory infections and pneumonia
in China. The plant was used to treat leprosy,
fevers a variety of dermatologic conditions
(scrapes, burns and baldness,), gonorrhea and
syphilis. Herbalists used the plant as a diuretic
and to treat arthritis, lice, ringworm, urinary
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tract problems, and eczema. Furthermore, the
plant is traditionally used as a liver tonic, dia-
phoretic and diuretic, laxative, blood purifier,
antipyretic and antimicrobial. A. lappa has also
been incorporated into the Canadian cancer
remedy (Essiac) [6]

Arctium lappa seed has been used in tra-
ditional medicine, and it is known to exert ben-
eficial effects, such as anticancer, antioxidant
and anti-inflammatory effects. During the de-
velopment of tumors, very large amounts of
nutrients (oxygen and nutrients) are required to
sustain the rapid proliferation of tumor cells.
However, tumor cells can still survive under
extreme conditions such as low oxygen and low
carbohydrate availability due to their relatively
high tolerance to hostile environment. Arcti-
genin, an active compound found in the seeds
of A. lappa, has the ability to eradicate nutrient-
deprived cancer cells [2].

In current western cultures, burdock is used
both internally and externally for many condi-
tions of the skin, such as acne, boils, abscesses,
and eczema, for situations of chronic inflamma-
tion, such as arthritis, rheumatism, and gout, as an
antimicrobial, and as a treatment for cancer, sto-
mach ulcers, urinary tract infections, premenstru-
al symptoms, and HIV [ 7, 15].

Materials and methods

Vegetable material for obtaining fatty oil
was collected in August 2016 in the phase of
full ripeness of seeds in the vicinity from Chu-
khururd of Shamakhi region (Azerbaijan). The
air-dried seeds were dried at a temperature of
105° C to a residual moisture of 2%. The dried
seeds were then ground and subjected to extrac-
tion with n-hexane. The extract was evaporated
using an evaporator on a Soxhlet apparatus.
Qualitative composition and quantitative de-
termination of methyl esters of fatty acids was
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determined on a chromatograph "HP" 6890 se-
ries with a flame ionization detector. A 100-
meter capillary column, "Agilent 112-88A7",
was used for the separation. The column tem-
perature is programmed as follows: initial tem-
perature 140°C - 5 minutes stable, temperature
rise 4°C / min to 240°C - 15 minutes stable. The
analysis time is 45 minutes. Carrier gas is H2,
injection is split.

Preparation of the sample for analysis
was carried out in accordance with GOST
31663-2012. In a 20 ml test tube, weighed a1 g
sample of the product and dissolved in 10 ml of
heptane. The resulting solution was pipetted
with 0.5 ml of a methanolic potassium hydrox-
ide solution, capped with a stopper and shaken
vigorously for 2 minutes. After a five-minute
settling, a top layer was selected for gas chro-
matographic analysis.

The content of the components was calcu-
lated by normalizing the areas of gas chromato-
graphic peaks without using the sensitivity co-
efficients. For the identification of methyl es-
ters of fatty acids, the standard "Supelco 37
Component FAME Mix" was used. Physico-
chemical and organoleptic parameters were de-
termined by standard methods.

Results and discussion

With the help of gas-liquid chromato-
graphic studies of fatty acid methyl esters, gre-
ater separation efficiency at a lower tempera-
ture and shorter duration of analyses is achi-
eved. The results of gas-liquid chromatographic
analyses of fatty acid methyl esters of burdock
oil showed that complete separation takes place
within 30 minutes. The spectrum of chromatog-
raphy shows the presence of myristic, palmitic,
stearic, oleic, linoleic, linolenic, eicosenoic,
palmitoleic, heptadecanoic acids and trans iso-
mers (Fig. 1).
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Fig.1. Gas-liquid chromatogram of fatty methyl esters acids of oil Arctium lappa
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Fig. 2. The content of fatty acids from total in (in%)

From the spectrum of the chromatogram,
the amount of fatty acids in fatty oil is differ-
ent. The amount of components in the fatty ac-
ids range varies from 0.03% to 63.6% (Fig. 2).

As can be seen from Fig. 2, in the compo-
sition of fatty acids (from the total amount),
predominante linoleic (63,6%) and oleic
(22,6%) acids. The rest of fatty acids are in the
share of palmitic (5,4%) and stearic (2,2%) ac-
ids. The content of palmitoleic, linolenic, ei-
cosenoic, heptadecanoic, myristic acids and
trans isomers varies from 0.03% to 0.4% in fat-
ty acids. It is well known that dietary fats rich
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in linoleic acid prevents disorders such as coro-
nary heart disease, atheroselerosis and high
blood pressure and also linoleic acid derivatives
serve as structural components of the plasma
membrane and as precursors of some metabolic
regulatory compounds [14]. To determine the
field of application of vegetable oil, it is very
important to determine its physicochemical and
organoleptic characteristics. These data are
very valuable for the standardization of oil. The
results of the physicochemical and organoleptic
parameters of the oil are given in the following
table.
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Table

Physicochemical characteristics of fatty oil obtained from Arctium lappa seeds

Experiment name unit of Test method Result
measurement

1. | Organoleptic indicators GOST 5472-50 seed oil - a clear
liquid of bright yel-
low color, pleasant
to taste

2. Free fatty acids (%) GOST R 50457-92 3,5

(such as oleic acid)

3. | Peroxide number mMolO> / kg GOST R 51487-99 27,8

4, Colour (Lovibond, % inc) Red /Yellow GOST 5477-2015 0,8 Red, 6 Yellow

5. lodine number v GOST 5475-69 130,8

6. | Number of saponification KOH GOST 5478-2014 190,6

7. | Mass fraction of phosphorus mg / kg GOST R 52676- 81

containing substances 2006

As a result of the analysis of fatty oil, its quantity of saponification - 190.6, free fatty acids
3.5%, peroxide number 27.8, iodine number 130.8, mass fraction of phosphorus containing sub-

stances - 81 mg / kg.
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ARCTIUM LAPPA L. BITKISININ TOXUMLARINDAN ALINAN PiY YAGLARININ
KiMYO9Vi TORKIBININ OYRONILMOSI

S.9.Qasimova, E.N.Novruzov, N.P.Mehdiyeva

Qaz-maye xromatoqrafiyasi vasitosi ilo Arctium lappa L. bitkisinin toxumlarindan alinan piy yagimin kimyavi
torkibinin todqigi noticasindo 9 yag tursusunun va trans izomerlorinin oldugu agkar edilmisdir. Yag turgularinin osas
hissesini linol (63,6%) vo olein (22,6%) tursular togkil edir. Digor yag tursulari iso palmitin (5,4%), stearin (2,2%),
palmitolein (0,3%), eikosik (0,2%), linolen (0,1%), myristin ,% 08), heptadekan (0.03%) tursular1 vo trans izomerlori
(0.4%) ilo tomsil olunmuslar. Piy yaginin sabunlagma adadi - 190,6, sarbast yag tursulari 3,5%, peroksid adadi 27,8, yod
adadi 130,8, fosfor torkibli maddolorin kiitls pay1 - 81 mq / kq olmas1 miiayyan edilmisdir.

Agar sdzlar: Arctium lappa, toxum, piy yagi, qaz-maye xromatoqrafiyasi, yag tursulari

M3YYEHUE XUMHUUYECKOI'O COCTABA )KMPHOI'O MACJIA U3 CEMSIH ARCTIUM LAPPA L.
HI.A.I'ackimoBa, J.H.HoBpy30B, H.Il.MexTueBa

B pesynbTaTe MccneoBaHUS XMMHUYECKOTO COCTaBa XXMPHOTO Macia u3 ceMsiH Arctium lappa L. mertomowm ra-
30)KMJIKOCTHOM Xpomarorpapuu yCTaHOBJIEHO, YTO OHO COIEPXKHUT 9 HMPHBIX KUCIOT U TpaHc-u3oMepbl. OCHOBHYIO
4acTh JKUPHBIX KHUCJIOT COCTABJIIIOT IMHONEBas (63,6%) u omenHoBas KUCIOTHL (22,6%). OcTanbpHasg 9acTh KHUPHBIX
KHUCIIOT MIPUXOANUTCS Ha JOJTI0 MaTlbMUTHHOBOH (5,4%), cteapunoBoit (2,2%), mansmuTtonenHoBol (0,3%), 3WKO3UHO-
Bo#t (0,2%), muuonenosoit (0,1%), wmupuctuHoBot (0,08%), renragexanoBoi (0,03%) KUCIOT W TpaHC-U30MEPHI
(0,4%). KonruecTBO OMBUICHHS KUPHOTO Macia onpenensum kak 190,6, cBoOoHbEIE XKUPHBIE KUCIOTH - 3,5%, nepok-
cumHOoe yncio 27,8, omHoe uucio 130,8, maccoBas mons dpochopa - 81 mr / kr.

Knrouesvie cnosa: Arctium lappa, cemena, srcuproe macio, 2a3034CUOKOCHHASA XPOMAMOSPADUS, HCUPHBIE KUCTOMbL
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