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The study of chemical composition of fatty oil from Carthamus lanatus (L.) Boiss. seeds
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Abstract: This article presents the physicochemical
properties, composition and content of seed oil, fatty
acids of Carthamus lanatus (L.) Boiss. (Asteraceae
Bercht. et J. Presl). This species is distributed in almost
all botanical and geographical regions of Azerbaijan,
growing from lowland to the lower mountain belt in
meadows, summer pastures, neglected places, along
roads and in gardens. The seeds of the plant were
Shamakhi region. The qualitative composition and
quantitative determination of fatty acid methyl esters
were determined on an HP 6890 capilar column Agilent
112-88A7 series chromatograph with a flame ionization
detector. Asaresultofstudy of the chemical composition
of fatty oil from the seeds of Carthamus lanatus by gas-
liquid chromatography it was revealed that it contains
eight fatty acids and trans-isomers. The main part of
fatty acids is linoleic (75.2%) and oleic acid (13.3%).
The rest accounted for palmitic (6.6%), stearic (3.5%),
linolenic (0.1%), eicosinic (0.1%), palmitoleic (0.1),
myristic (0, 1%) acids and trans-isomers (0.14%). It was
determined that fatty oil has the following indicators:
the saponification number is 192.1, the amount of free
fatty acids - 0.8%, the peroxide number - 2.1, the iodine
number - 142.5, the weight fraction of phosphorus-
containing substances - 3.0 mg / kg. The high content
of linoleic oil in the studied oil and a significant content
of oleic acids, which are ®-6 and ®-3 unlimiting fatty
acids, from a dietary point of view characterizes seed
oil of C. lanatus as a valuable product. Considering
the large natural reserves of C. lanatus in the flora of
Azerbaijan, it can be confirmed that C. /anatus has
quite good prospects for use as a medicinal, food and
technical plant.
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INTRODUCTION

Carthamus L. genus (the family Asteraceae Bercht. et
J. Presl) is represented in the flora of Azerbaijan by
five species: Carthamus lanatus (L.) Boiss., C. glaucus
Bieb., C. oxycanthus Bieb., C. gypsicola lljin, C.
tinctorius L. The most common of these species is C.
lanatus (Saffron thistle), an annual cobwebby - pilose
plant. The stem is 20-50 sm tall, straight, corymboid-
branched at the top, with few branches. Basal leaves
pinnatisect, stem sessile, leather-like. The baskets at the
ends of the branches are single, the flowers are yellow.
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Figure 1. Carthamus lanatus (L.) Boiss.

Achenes are about 5 mm in length, tetrahedral, bare
(Fig. 1).

Saffron thistle is distributed in almost all botanical
and geographical regions of Azerbaijan, growing from
lowland to the lower mountain zone in meadows,
summer pastures, neglected places, along roads and in
gardens [Flora Azerbaidjana, 1961].

In the above-ground parts of C. lanatus were
found sesquiterpenoids (fucoside bisabolene, fucoside
3-norbisabolene, intermedeol-B-D-fucopyranoside, 2
a-methyl butyrate B-D- fucopyranoside intermedeol)
and flavonoid luteolin and its derivatives (luteolin-
7-O-glucoside, luteolin-7-O-rutinozide and cruiser-
7-O-glucoside) [Feliciano et al., 1990a, b; El-Shaer et
al., 1998]. Anthocyanins (cyanide-3-glycoside, cya-
nidin-3,5-diglucoside, pelargonidin -3-glucoside), fla-
vonoids (isoquercitrin, quercitrin 3-O-a-arabinoside
7-0O-B-glucoside, kempferol 3-O-B-glucoside, luteolin
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7-0O-B-glucoside, cartamidine 5-O-B-glucoside and in
seeds - flavonoids (apigenin, quercitrin and N- (p-me-
thoxycinnamoyl) serotonin, mono B-D-glucopyrano-
side) were recorded in flowers [Novruzov et al., 1998;
Weiss, 1983; El-Shaer et al., 1998].

A.A. Kuliyev [1983] extracted fatty oil (26%) with
an iodine number of 124 from the seeds of C. lanatus
collected in the Nakhchivan Autonomous Republic.
Linoleic acid (76.7) and oleic acid (14.5) constituted
the largest percentage of oil. E.A. Weiss [Weiss, 1983]
obtained fatty oil of 16-20% with iodine number of 138-
144 in the seeds of this plant. I.Y.L. Murthy and N.K.
Anjani [2008] found oleic (23.2%) and palmitic (9.7%)
acids in large quantities in fatty oil from the seeds of
this plant collected in the Kashmir Valley, India.

In the aerial parts of C. lanatus aglycones, phe-
nolic compounds (5-hydroxy-6,7-dimethoxyflavone
and 5-hydroxy-7-methoxy-flavone) and flavonoid
(chrysin) were detected using GC/MS [Mitova et al.,
2003]. These compounds have anti-inflammatory,
antitumor, antibacterial, antiviral, antifungal, antiulcer,
antihepatotoxic and antioxidant activity [Pathak et
al., 1991; Wassel et al., 1996; El-Shaer et al., 1998;
Harborne et al., 1999; Kim et al., 1999; Morishita et
al., 2001; Lee et al., 2002; Taskova et al., 2002].

Experimental studies of the methanol extract of the
aerial parts C. lanatus revealed antimicrobial activity
against gram-positive (Staphylococcus aureus, St.
epidermidis and Bacillus subtilis) and gram-negative
(Escherichia coli) bacteria, as well as mold fungi
(Aspergillus niger, A. flavus and Alternaria solani).
Activity against 4. flavus is 100%, against A. solani and
A. nigeris 90% [Sani et al., 2016]. In folk medicine, the
infusion and decoction of leaves of C. lanatus is used as
adiaphoretic, choleretic, diuretic, as well as for jaundice,
sore throat and hysteria; fruits - laxative; the ashes of
the aerial parts - antidote to scorpion bites. The leaves in
cosmetics are used as blush, and also suitable for dyeing
silk in orange-purple color. The plant is fodder for all
animal species [Heller, 1986; Oomabh et al., 1998]. Due
to the relevant pharmaceutical and potential economic
value of the plant species a field campaign was orga-
nized by the Institute of Botany of ANAS for collecting
the seeds C. lanatus in several areas of Azerbaijan.

MATERIAL AND METHODS

The plant material for extracting fatty oil was collected
in August 2016 on the outskirts of Angiharan of Sha-
makhi district (Azerbaijan) in the phase of full ripeness
of seeds. Herbarium specimens of C. lanatus collected
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during expedition trips were delivered to the herbarium
fund (BAK) of the Institute of Botany.

The seeds were dried in a thermostat (Binder FD
(E2), Germany) at the temperature of 105°C to a resi-
dual moisture content of 2%. Then the dried seeds were
crushed and extracted with n-hexane. The extract was
evaporated using an evaporator on a Soxhlet apparatus.
The fatty oil yield was 33%. The qualitative composi-
tion and quantitative content of fatty acid methyl esters
were determined on an HP 6890 series chromatograph
(HP 6890 Capilar column Agilent 112-88A7, Alltech,
Poland) with a flame ionization detector.

A 100 meter long Agilent Techolgies 112-88A7 co-
lumn was used for separation. The temperature mode
of the column was programmed as follows: Initial tem-
perature 140°C - 5 minutes of steady state, temperature
rises of 4°C/min to 240°C - 15 minutes steady state. The
analysis process took 45 min. The carrier gas was hyd-
rogen, sample injection with flow division.

The preparation of sample for analysis was carried
out according to State Standard (GOST 31663-2012).
In a test tube with a capacity of 20 ml weighed a por-
tion of a fatty oil weighing 1 g and dissolved in 10 ml
of heptane. 0.5 ml of a methanol solution of potassium
hydroxide was pipetted to the resulting solution, the
tube was capped and intensively shaken for 2 minutes.
Following five minutes of settling, the upper layer was
collected for gas chromatographic analysis.

The content of the components was calculated
by the method of normalization over the areas of gas
chromatographic peaks without using sensitivity coef-
ficients. For the identification of fatty acid methyl es-
ters, the Supelco 37 Component FAME Mix standard
was used. Physicochemical and organoleptic indicators
were determined by standard methods.

RESULTS AND DISCUSSION
The method of gas-liquid chromatographic analysis al-
lows effectively carrying out the separation of fatty acid
methyl esters at a lower temperature and a shorter dura-
tion of time. The result of gas chromatographic analyzes
of oil fatty acids of C. lanatus is presented in Fig. 2.
The amount of individual fatty acids respect to the
total amount is not the same, the content of individual
components from the total amount of fatty acids va-
ries from 0.1 to 75.2% as it can be seen from Fig. 3.
The composition of fatty acids (of the total amount) is
dominated by linoleic (75.2%) and oleic (13.3%),which
were the most abundant fatty acids, where as the rest of
the fatty acids are accounted for palmitic (6.6%), stearic
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Figure 2. Gas-liquid chromatogram of fatty acid methyl esters of oils from seed oils
Cartamus lanatus (L.) Boiss.

(3.5%) acids. In the total amount of fatty acids, palmi-
toleic, linolenic, eicocenic and myristic acids accounted
only in the least amount 0.1% each of the total.

The observed values in the seed of C. lanatus are
very similar to those of grape seed and poppy oils,
the linoleic acid content of which is 72.19-75.02 and
72.55%; oleic acid is 14.8-17.34 and 13.30-17.80%;
palmitic acid is 9.72-10.22 and 7.96-10.19% [Rahim
et al., 2011; Fernanda et al., 2018]. The content of li-
noleic acid in the seeds of the studied species is even
higher than in soybean (53.8%) and sunflower (55%)
oils, which are widely used in the food industry, cook-
ing, medicine, pharmaceuticals, cosmetics, as well as
the production of paint and varnish materials and soap
[Petibskaya, 2012; Kurkin et al., 2017].

The properties of vegetable fatty oils are determined
mainly by composition and content of higher fatty acids
that enter the human body only with food consump-
tion [Mitova et al., 2003]. It is known that oil rich in
linoleic acid plays a regulatory role in diseases of the
cardiovascular system, atherosclerosis, hypertension,
promotes the formation of a number of metabolic regu-
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lators and the structure of the plasma membrane [Viles
et al., 1989]. Linoleic acid also has protective proper-
ties, and it is a necessary component in the synthesis
of ceramides, a key group of compounds that make up
the skin lipid barrier, inhibiting UV induced hyperpig-
mentation [Murthy et al., 2008]. Oleic acid is important
in the metabolism in the human body, performs energy
and plastic functions, strengthens the immune system,
and reduces cholesterol. With a lack of this acid in the
body, the permeability of cell membranes changes dra-
matically, which can lead to their weakening. The high
content of linoleic oil in the studied oil and a signifi-
cant content of oleic acids, which are m-6 and ®-3 unli-
miting fatty acids, from a dietary point of view charac-
terizes seed oil of C. lanatus as a valuable product. To
determine the scope of application of vegetable oil, it is
also very important to define its physicochemical and
organoleptic characteristics, which are very valuable
for the standardization of oil. The results of analyzes of
physicochemical and organoleptic characteristics of the
oil are presented in Table.

The results of the conducted analysis showed that

Figure 3. Fatty acid content in Cartamus lanatus (L.) Boiss oil (%).
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Table. Physicochemical characterization of fatty oil obtained from the seeds of Cartamus lanatus

(L.) Boiss. plants.

The name of the Unit of

Ne . Test method Result

experiment measurement
1 O.rga'noleptlc GOST 5472-50 segd 0}1 is a bright yellow clear

indicators liquid with a pleasant taste
p,  Free fatty acids (such (%) GOST R 50457-92 0,8

as oleic acid)
3. Peroxide value mmol O,/ kg GOST R 51487-99 2,1
4, Color (Lovibond) Red/ Yellow GOST 5477-2015 0,6 Red, 6 yellow
5. Iodine number v GOST 5475-69 142,5
6. Saponification KOH GOST 5478-2014 192,1
number
Mass fraction of GOST R 52676-

7. phosphorus- mg / kg 2006 3,0

containing substances

the fatty oil obtained from the seeds of C. lanatus has
a saponification number of 192.1. Free fatty acids in
oil are formed as a result of the hydrolysis of triglyc-
erides. For C. lanatus, the amount of free fatty acids
is 0.8%, the amount of peroxide - 2,1 mmol O, / kg,
the iodine number is 142.5, and phosphorus-containing
substances, the weight fraction is 3.0 mg / kg.

Our data on the content, component composition and
physicochemical parameters of the fatty seed oil of C.
lanatus differ to some extent from those obtained by
A.A. Kuliyev [1983], E.A. Weiss [1983], L.Y.L. Murthy
and N.K. Anjani [2008]. The revealed difference in the
quantitative content of the main components of fatty oil
might be related to the different soil-climatic and eco-
biological conditions of growth of plants C. lanatus.
Further investigations should be performed to dissect
the importance of soil composition and ecobiological
conditions in the fatty acid content of C. lanatus.

CONCLUSION

The high amount of fatty acid of C. lanatus collected
in several areas of Azerbaijan are comparable to that
of just recognized valuable oil seeds such as grape and
poppy. Thus our data demonstrate the value of the oil
extracted from C. lanatus seeds. Taking into account the
large natural reserves in the flora of Azerbaijan, it can
be confirmed that C. /lanatus has quite good prospects
for use as a medicinal, food and technical plant.
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Carthamus lanatus (L.) Boiss. bitkisinin
toxumundan alinan piy yagimin kimyovi
torkibinin 6yranilmasi

Sohla 9. Qasimova
AMEA Botanika Institutu, Badamdar 40, Baki AZ1004, Azarbaycan

Moqalado Carthamus lanatus (L.) Boiss. (Asteraceae
Bercht. et J.Preslu) bitkisinin toxumunun piy yaginin
fiziki-kimyavi xiisusiyyatlori, torkibi va yag tursularinin
miqdar toqdim olunur. Bu név Azarbaycanda arandan
asagl dag qursagina kimi demok olar ki, biitiin botaniki-
cografi rayonlarinda yayilmigdir. Bitkinin toxumlari
Samax1 rayonundan yigilmigdir. Yag tursularinin metil
efirlorinin keyfiyyat torkibi vo komiyyat gostoricisi
“HP” 6890 alov ionlasma detektoru ilo xromato-
grafda miioyyon edilmisdir, ayirmaq tgiin Agilent
112-88A7 seriyali kapilyar siitun istifade edilmisdir.
Qaz-maye xromatoqrafiya iisulu ilo C. lanatus bitki-
sinin toxumlarindan almman yagin torkibinde sokkiz
yag tursusu vo trans-izomerlor miioyyon edilmigdir.
Yag tursularinin asas hissasini linol (75.2%) va olein
tursulart (13.3%) toskil edir, qalan hissasi iso palmi-
tin (6.6%), stearin (3.5%), linolen (0.1%), eykosin
(0.1%), palmitolein (0.1), miristin (0.1%) tursulart vo
trans-isomerlordon (0.14%) ibaratdir. Fiziki-kimyovi
analizloro asason, piy yagmin asagidaki gostericilori
var: sabunlagma ododi 192.1, sarbast yag tursularinin
miqdart 0.8%, peroksid odadi 2.1, yod adadi 142.5,
fosfor torkibli maddalorin kiitlesi - 3.0 mq / kq. Yagin
torkibindo  yiiksok miqdarda ®-6 vo ®-3 doymamig
yag tursulart olan linol vo olein tursularin olmasi C.
lanatus bitkisinin toxumlarini qiymatli bir mahsul kimi
xarakterizo edir. Azorbaycan florasinda C. lanatus bitki-
sinin bdyiik tobii ehtiyatlarinin olmasi nazors alinarsa,
bu ndviin derman, qida va texniki bitki kimi istifadosi
ticlin olduqgca yaxsi perspektivleri oldugu iddia edilo
bilar.

Acgar sozlor: Asteraceae, piy yagh bitki, gaz-maye xro-
matoqrafiya, yag tursulari.
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H3ydeHne XMMHYECKOT0 COCTABA KUPHOTO
macJja u3 cemsin Carthamus lanatus (1.) Boiss.

Ilaxna A. Il'aceiMoBa
Hucmumym 6omanuxu HAHA, Baoamoap 40, Baxy AZ1004, Azepbatioxncan

B cratbe mpuBOnIATCS (UINKO-XMMUYECKHE CBOWMCTBA,
COCTaB U COAEp)KaHUE JKUPHBIX KHCIOT Macia CeMsH
Carthamus lanatus (L.) Boiss. (cem. Asteraceae Bercht.
Et J. Presl). lanHbiii BUJ pacnpoCTpaHeH OT HU3MEHHO-
CTH JI0 HIDKHETO TOPHOTO T0sica TIOYTH BO BCEX OOTaHH-
Ko-Teorpaduueckux paiioHax AszepOaiimkana. Cemena
pacteHust ObLTH 3aroToBieHb! B [llemaxuHcKoM paiioHe.
KauecTBeHHBIN COCTaB M KOJIWYECTBEHHOE OIpejiene-
HUE METWJIOBBIX S(HUPOB JKUPHBIX KUCIOT OIpesese-
HBI Ha Xpomarorpade cepun «HP» 6890, mns pazne-
JICHWsI UCIIONI30BaIM KaMUIAPHYIO KOJIOHKY Agilent
112-88A7 ¢ miaMeHHO-MOHU3AIMOHHBIM JIETEKTOPOM.
MeTonoM ra30oKUAKOCTHOH XpoMartorpaduu B COCTa-
Be XHUpHOro Macna u3 cemaH C. lanatus yCTaHOBJIEHO
8 JKUPHBIX KUCIIOT U TpaHcu3oMepbl. OCHOBHYIO 4acThb
JKUPHBIX KUCJIOT COCTABIIIOT inHONEeBast (7.2%) u oine-
nHoBast KUcioThl (13.3%). OcTtanpHas 4acTh >KUPHBIX
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KHUCJIOT MPHUXOAUTCS Ha JIONIO MAbMUTHHOBOM (6.6%),
cteapuHoBo# (3.5%), muuoneHoBoit (0.1%), 31iko3MHO-
Boit (0.1%), manmeMuTonennoBoi (0.1), MUPHCTHHOBOM
(0.1%) xucnot u tpancuzomepsl (0.14%). Ha ocHoBa-
HUM (PU3UKO-XMMHUYECKHUX aHAIHM30B YCTAHOBJICHO, YTO
JKUPHOE MACJIO UMECT CIIEIYIOIINE TIOKA3aTeNIN: YUCII0
oMbuIeHUsT — 192.1, KONMUYECTBO CBOOOIHBIX KUPHBIX
kucnor — 0.8%, mepokcuanoe uucino — 2.1, HomHoe
gucno — 142.5, BecoBas gons ¢ochopcoaepiKanmux
BemiectB — 3.0 wmr/kr. Beicokoe comeprkaHue B ucclie-
JlyeMOM Macjie JIMHOJIEBOW M 3HAYUTEIILHOE COAepIKa-
HUE OJICMHOBOW KHCIIOT, SIBIISIIOIIUXCS -6 U ®-3 He-
MPEJCbHBIMUA JKUPHBIMU KHCIIOTaMU C JIHETUYCCKON
TOYKH 3pEHUs XapakrtepusyeT macio cemsiH C. lanatus
KaK [IEHHBIA TPOIYKT. Y YUTHIBas OONBIIHNE TPUPOIHBIC
3anacel C. lanatus Bo grnope AzepbaiiakaHa MOXHO yT-
BEPXKJaTh, YTO BUJ MMEET JOCTATOYHO XOPOIIHUE Tep-
CIICKTHBBI CIIOJIb30BaHMS B KAUECTBE JICKAPCTBEHHOTO,
MUIIEBOTO U TEXHUYECKOTO PACTCHUSI.

Knrouegwle cnosa: Asteraceae, scupnomaciuynoe pac-
meHue, 2a30HCUOKOCIMHASL XPOMAmMocpapus, dcupHvie
KUCLOMbL.



