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Abstract: The genus Rhus L. belonging to the
Anacardiaceae family is represented by the only species
Rhus coriaria L. in the flora of Azerbaijan, where it is
known as sumac. The various organs of the plant have
been used from ancient times for tanning leather, dyeing
textiles, and for medicinal purposes. The fruits, rich in
various biologically active substances, are widely used
as flavorings for meat and fish dishes. In this work, the
qualitative and quantitative composition of fatty acids,
as well as the physicochemical characteristics and
organoleptic properties of oil obtained from the seeds
of sumac were studied. The chemical characterization
was determined by HP 6890 series chromatograph with
a flame ionization detector and 15 fatty acids were
found. Their content ranged from 0.04% to 57.91%.
The main compounds (97.56%) were linoleic (57.91%),
oleic (29.14%), palmitic (7.34%) and stearic (3.17%)
acids. To the best of our knowledge, myristic, eicosic,
eicosatetrenic, arachidonic and heptadecanoic acids
were detected for the first time in sumac seed oil. It
was found that the fatty oil obtained from the seeds of
R. coriaria L. has saponification number 192, 0.44%
free fatty acids 0.44%, peroxide number 4.52, iodine
number 128, weight fraction of phosphorus-containing
substances equal to 303 mg/kg.
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INTRODUCTION

Rhus coriaria L., commonly known as sumac, from
Anacardiaceae family is widely distributed in all
geographical regions of Azerbaijan, from the lowland
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to the middle mountain belt along the edges of the
forest, among shrubs, on stony and rocky places. Forms
thickets and grows in groups [Batiha et al., 2022; Flora
of Azerbaijan, 1961]. The plant is widely distributed
throughout the world and is used in food, medical and
other industries. [Khalil et al., 2021; Sakhr, Khatib,

2020].
The fruits of R. coriaria L. contain 20-25% tannins
[Basoglu, Cemeroglu, 1984], flavonoids (mainly

avicularin, astragalin, quercitrin, myricetin) [Plavan
et al., 2010], anthocyanins (myritillin, chrysanthemin,
cyanine, delphinidin) [Bashash et al., 2012; Plavan
et al., 2010], gallic, benzoic, gallotanin [Bashash et
al.,, 2012], caffeic [Al-Boushi, Hamdo, 2014] acids,
essential oil [Brunke et al., 1993; Morshedloo et al.,
2018], fatty oils [Dogan, Akgiil, 2005], and minerals
[Ozcan, Hacisoforogullari, 2004]. Antioxidant [Gabr
et al., 2014], antimutagenic [Rayne, Mazza, 2007],
anti-ischemic [Zargham, Zargham, 2008], antidiabetic
[Giancarlo et al., 2006], antibacterial [Abu-Shanab et
al., 2005], antifungal [Viles et al., 1989] activities have
been studied in the ethanolic and methanolic extracts
obtained from leaves and fruits of sumac.

One of the important sources of essential fatty
acids may be products of plant origin, in particular,
oils extracted from seeds of wild and cultivated plants
[Zeynalova, Novruzov, 2019]. Literature data about the
content of fatty oils in the fruits and seeds of R. coriaria
L. are scarce [Dogan, Akgiil, 2005; Nayebpour, Asadi-
Gharneh, 2019; Tyutyunnikov, 1992; Unver, Ozcan,
2010]. As it is well-known, vegetable oils are the main
food components [Gladyshev, 2022; Triebold, Aurand,
1963], providing a person with such essential fatty
acids as linoleic, linolenic and arachidic, which are not
synthesized in the human body [Gladyshev, Sushchik,
2019; Ngoddy, Ihekoronye, 1967]. They are suitable
as reactive diluents for coatings formulation in the
production of drugs [Lombardi et al., 2021; Mozaffarian,
Wu, 2012]. In this regard, the identification of oils with
a high content of fatty acids belonging to the ®-2 class
is currently very important. Given the gaps in the study
of R. coriaria and the wide natural range of this plant in
Azerbaijan, the aim of the work was to study the fatty
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acid composition, as well as the physicochemical and
organoleptic characteristics of sumac seed oil.

MATERIAL AND METHODS

Plant material. 500 g of fruits were collected during
the period of full ripeness (on September) from Siyazan
district of Azerbaijan (49°00'14.454"E 41°04'45.468"
N). Air-dry seeds were dried again at 105°C temperature
to residual moisture content of 8%.

Extraction. The dried seeds (250 g) were crushed and
ground with a grinding mill. The oil extraction of
the seeds was carried out by Soxhlet apparatus using
n-hexane as a solvent, subsequently removed using a
rotary evaporator (ROVA-N2L). Obtained fixed oils
were analyzed by GC method after methylation process.
Gas cromatography. Preparation of the oil sample for
analysis was carried out in accordance with GOST
31663-2012 [2012].

An HP 6890-series (Agilent Technologies Inc.,
Germany) gas chromatograph equipped with a FID
(Flame Detector lonization) was used to carry out
the analyses. An Agilent 112-88A7 100 m capillary
column was used for separation of the components. The
temperature program was initially set at 140°C for 5
min, then increased to 240°C at 4°C/min and finally held
for 15 min (total run time 32 min). Hydrogen was used
as the carrier gas at a rate of 1.5 mL/min. Wiley and
MassFinder 3, Baser Library of Essential [ESO, 2000;
Joulain, Konig, 1998; Koenig et al., 2004] was applied.

The identification of the total fatty acids was
performed by comparison to the retention times
presented by the chromatographic standard from C4:0
to C22:6n3 (SupelcoTM37 standard FAME Mix,
Supelco Inc., Bellefonte, PA, USA). The relative
amounts of the compounds, expressed as percentage
values, were calculated in relation to the total area of
the chromatogram by normalizing the peak area. All
analyzes were performed in triplicate.
Physicochemical and organoleptic parameters. These
parameters were determined according to standard
methods (GOST 18848-73, GOST P 50457-92, GOST
5475-69, GOST 5478-2014, GOST P 52676-2006.

RESULTS AND DISCUSSION
As a result of gas-liquid chromatographic analyzes of
methyl esters of fatty acids in the oil of R. coriaria, the
presence of 15 fatty acids was established (Table 1).
Based on the obtained data, the content of individual
components varied from 0.04 to 57.91%.

Data from previous work showed that the oil content
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and its fatty acid composition were strongly different
depending on the growing site. The content of free fatty
acids in sumac from Turkey's Anatolia region included
oleic (37.7%), linoleic (27.4%), palmitic (21.1%)
and stearic (4.7%) acids [Kizil and Turk, 2010]. The
yield of sumac oil collected in other Turkish locations
ranged from 7.7% Hakkari) to 14.7% (Mut-Mersin).
It contained a significant amount of linoleic acid
(56.60-61.56%) [Matthaus, Ozcan, 2015] confirming
the results of Dogan and Akgiil [2005], according
to which the main fatty acids were oleic acid ( from
34.00% to 40.35%), linoleic and linolenic acids (from
33.31% to 35.83%), and palmitic acid (from 20.75% to
25.60%). Polyunsaturated fatty acids (18:2 + 18:3) on
the content of total fatty acids varied between 34.84%
and 37.36%. According to Yilmaz et al. [2020], oleic
(C18:1), linoleic (C18:2) and palmitic (C16:0) acids
were also major fatty acids in sumac oil from samples
of R. coriaria naturally distributed in Tunceli and Siirt
provinces of Turkey. Their content varied respectively
between 42.2% and 43.3%, 25.2% and 28.5%, 18.04%
and 21.5%, while the total content of polyunsaturated
fatty acids (18:2 + 18:3) ranged from 25.9% to 29.9%.
Lastly, the oil percentage of wild Iranian sumac fruit
ranged from 9.22% to 15.33%. It mainly contained
unsaturated fatty acids (64.75%-74.08%), followed
by saturated fatty acids (25.84%-35.13%). Among the
latter, palmitic acid was the most abundant (21.36-
29.79%) while among the unsaturated fatty acids, oleic
(36.65-44.74%) and linoleic acids prevailed (22.62-33
.48%) [Nayebpour, Asadi-Gharneh, 2019].

In line with the cited studies, our results confirmed
that linoleic (C18:2, 57.91%) and oleic (C18:1,29.14%)
acids were the most abundant fatty acids. The smallest
amount falls on the share of other fatty acids: palmitic
(C16:0, 7.34%), stearic (C18:0, 3.17%), linolenic acid
(C18:3,0.62%), eicosanoic or arachidic (C20:0, 0.22%),
gadoline (C20:1, 0.34%), arachidonic (C20:4, 0.74%).
Other acids have been found in trace amounts. To the
best of our knowledge, myristic (C14:0), eicosanoic
(C20:0), eicosatetraenoic or arachidonic acid (C20:4)
and heptadecanoic (C17:0) acids were detected for the
first time in R. coriaria seed oil.

It is known that polyunsaturated fatty acids help
reduce total cholesterol levels, play a regulatory role in
diseases of the cardiovascular system, atherosclerosis,
and hypertension, and participate in the formation of a
number of metabolic regulators and the structure of the
plasma membrane [Abu-Shanab et al., 2005; Kaur et
al., 2018; Patterson et al., 2012; Tyutyunnikov, 1992].
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Table 1. Fatty acid composition of Rhus coriaria L. oil from seeds.

Identified fatty acids Retenhqn Content (%)
time, min

C14:0 15:35 0.04+0.18
C16:0 18:51 7.34+0.10
Cl6:1 19:49 0.13+0.01
C17:0 20:18 0.06+0.13
Cl17:1 21:09 0.04+0.17
C18:0 21:33 3.17+0.02
C18:1 22:55 0.06+0.10
C18:1 23:01 29.14+0.09
C18:2 23:59 0.07+0.03
C18:2 24:09 57.91+0.05
C18:3 25:47 0.62+0.02
C20:0 25:02 0.22+0.06
C20:1 25:57 0.34+0.09
C20:4 29:20 0.74+0.01
C24:0 31:21 0.05+0.17

Note: Values are reported as mean + SD (n=3).

Linoleic acid which is the dominant fatty acid in our
sample has protective properties and is a necessary
component in the synthesis of ceramides [Kus-
Yamashita et al., 2016]. It has been shown that diets
with oleic acid are associated with a decreased risk of
coronary heart disease, cardio-metabolic risk, obesity,
type 2 diabetes and hypertension [Kris-Etherton et
al., 1999; Lopez-Miranda et al., 2010]. Furthermore,
the potential protective effects of oleic acid on the
promotion and progression of several human cancers is
suggested [Binukumar, Mathew, 2005].

To identify the area of uses and standardization
of vegetable oil, it is very important to determine its
physicochemical and organoleptic characteristics.
Those of R. coriaria seed oil are presented in table 2.

From the data in table 2, it can be seen that the fatty
oil from the seeds of R. coriaria has a saponification
number of 192, an iodine number of 128, and a small

amount of free fatty acids (0.44%). These indicators of
oil are close to those of edible oils and it can be proposed
for testing in food industry [Grigoryeva, Lysitsin 2002;
Khalil et al., 2021]. A rather high saponification number
indicates that the oil has a lower molecular weight
than other edible oils. Peroxide value is an important
indicator for determining the quality of the oil. Its low
level in our sample indicates the correct extraction of oil
and GC analysis, in addition to denoting the absence of
oxidative decomposition.

The unsaturated fatty acids in R. coriaria seed oil
account for almost more than 70% of the total amount
of fatty acids. A sufficiently high content of linoleic
acid, which is an essential fatty acid, makes the
studied oil a valuable dietary product. All this allows
us to recommend sumac oil as a dietary supplement
for balancing cholesterol levels in the body, preventing
diseases of the cardiovascular system, as a protector in

Table 2. Physicochemical and organoleptic characteristics of oil obtained

from Rhus coriaria L. seeds.

Parameters

Unit of measurement

Results

Organoleptic parameters

Clear yellow liquid,
odorless, taste
characteristic of seeds

Color (Lovibond, Y4 inc.) Red/yellow 1.7 Red, 20 yellow
Free fatty acids % 0.44
Peroxide value mmolOy/kg 4.52

Iodine value v 127.55=128
Saponification value KOH 191.80=192
Mass fraction of

phosphorus-containing mg/kg 303

substances
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the synthesis of ceramides, a group of compounds that
make up the lipid barrier and skin hyperpigmentation
caused by UV rays [Gladyshev, Sushchik, 2019].

In conclusion, physicochemical and organoleptic
characteristics and fatty acid composition of R. coriaria
seed oil showed that it can be used as a drug in medicine
and a biologically active additive in the production of
food and cosmetic products.
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Azarbaycanda yayilan Rhus coriaria L.
toxum yaginin yag tursu torkibi

Aygiin E. Abbasova
Eldar N. Novruzov
Aydan M. Zeynalova

Botanika Institutu, Azarbaycan Respublikast Elm va Tohsil Nazirliyi,
Badamdar sossesi 40, Baki, AZ1004, Azarbaycan

Elnurs E. Caoforova
Azarbaycan Respublikast Elm vo Tohsil Nazirliyinin Genetik Ehtiyatlar
Institutu, Azadliq prospekti 155, AZ1106, Baki, Azorbaycan

Azorbaycan florasinda Sumagkimilor fasilosino aid olan
Rhus L. cinsi bir ndév - As1 sumaq (Rhus coriaria L.)
ilo tomsil olunur. Qadim zamanlardan bitkinin miixtolif
organlarindan dorinin asilanmasi, dorman mogsadlori
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va tekstilin ronglonmosi ti¢lin istifads edilir. Meyvalor
miixtalif bioloji foal maddslorlo zongindir, onlardan
ot vo baliq i¢lin dadlandirict kimi genis istifada
olunur. Asi sumaq ndviiniin toxumlarindan alinan
yagin yag tursularmin keyfiyyat vo komiyyat torkibi,
fiziki-kimyavi xiisusiyyatlori todqiq edilmisdir. Yag
tursularmin metil efirlorinin keyfiyyat vo komiyyat
torkibi alov ionlagma detektoru olan HP 6890 seriyali
xromatoqrafdan istifado etmoklo miioyyon edilmisdir.
Xromatoqrafik tadqigatlar naticasinds yagin torkibinda
15 yag tursusunun olmasi miiayyan olunmusdur. Yagin
torkibindoki ayri-ayri yag tursularmin miqdari imumi
miqdarin 0.04%-don 57.91%-a qodor doyisilir. Yag
tursularimin asas hissasini (97,56%) palmitik (7.34%),
olein (29.14%), stearin (3.17%) vo linolen (57.91%)
tursular togkil edir. Yag tursularindan ilk dofs olaraq
sumagq yag li¢iin miristik, eikoz, palmitik, eikosatetren,
araxidon vo heptadekanoik tursulart miioyyon edilmisgdir.
Yagmn fiziki-kimyovi  xiisusiyyotlorini  dyronoarkon
molum olmusdur ki, Rhus coriaria L. toxumundan
alinan yag asagidaki gostoricilora malikdir: sabunlagsma
adadi - 192, sarbast yag tursularmin miqdart - 0,44%,
peroksidin say1 - 4.52, yod say1 - 128, fosfor torkibli
maddalarin ¢aki pay1 - 303 - mq /kq.

Acar sozlar: Anacardiaceae, sorbast yag tursulari, gaz
xromatoqrafiya, toxum, yag tursulari, peroksid adadi,
sabunlasma adadi, sumax

KupHokucJI0THBIN cocTaB Macia ceMsiH Rhus
coriaria L. pacnpocTpaHsieMoro B azepoaiigxane

Aiiryn J. A6bacoBa
Aapnap H. Hospy3os

Aiinan M. 3eiiHanoBa

HUncmumym 6omanuxu, Munucmepcmeo Hayxu u Obpasosanus
Asepbatioscancrkoti Pecnyonuxu, badamoapckoe wiocce 40, baky,
AZ1004, Azepbaiioscan

AubHypa J. [xadaposa

Hucmumym cenemuueckux pecypcoe Munucmepcmea Hayku u Obpaszo-
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sanus Asepbaiioxcanckoii Pecnybnuku, npocnekm Asaonwie 155, AZ1106,
Baky, Azepbatioxcan

Pon Rhus L.,oTHOCSIIHIACS K cemeiicTBy CyMaxoBEIE BO
¢utope Azep0Oaiimkana peacTaBiIeH OMHUM BUAOM - Cy-
Max AyousnbHbli (RAus coriaria L.). Paznnunelie opransl
W3IPEBHE MCIIOIB30BAINCH ISl TyONCHHST KOXKH, OKpa-
NIMBaHWUS TEKCTUIBHBIX W3JICIUN B JICUEOHBIX IEIsX.
[1nomp1 GoraThl pa3nUYHBIMU OHOJIOTHYECKH aKTHBHBI-
MH BEIIECTBAMH, KOTOPBIE LIMPOKO HCIIOIB3YIOTCS B
KauecTBE BKYCOBBIX J00aBOK K Mscy H pbidoe. M3yden
Ka4eCTBEHHBIH COCTaB M KOJUYECTBEHHOE CO/IEPIKaHne
JKUPHBIX KUCIIOT U (PU3UKO-XUMHUIECKUE XapaKTePUCTH-
KH Macell MOJIyYeHHBIX U3 CeMsH cymaxa JyOHIIbHOTO.
KauecTBeHHBIN COCTAaB 1 KOJMMYECTBEHHOE CO/IEPIKaHNE
METHJIOBBIX d(UPOB KUPHBIX KUCIOT ONpPEACIsUTA Ha
xpomatorpade «HP» 6890 series ¢ TuraMeHHO-MOHH-
3aIMOHHBIM JIETEKTOPOM. B pesynbrare xpomarorpadu-
YEeCKOTO MUCCIIEIOBaHUs ObIIO YCTaHOBIEHO, YTO Maciio
conmepkut 15 >kupHBIX KUCIOT. ComepikaHue OTAEIb-
HBIX JKHPHBIX KHCIIOT B Macje u3MeHuiock ot 0.04 mo
57.91% ot obuieii cymmbl. OcHOBHYIO yacTb (97.56%)
JKUPHBIX KUCJIOT COCTABIISIOT NAIbMUTHHOBAS (7.34%),
onenHoBas (29.14%), creapunosas (3.17%) u nuHome-
Bas (57.91%) xkucnotel. M3 KUPHBIX KUCIOT MUPUCTH-
HOBasi, SWKO3MHOBAs, MAJIbMHUTHHOBAsA, JHKO3aTETpe-
HOBasl, apaxHJIOHOBAsI U TENTaCKaHOBAsI KUCIOTHI JIJIs
Macljla cyMaxa yCTaHOBIJIEHBI BrepBble. [Ipu n3ydenuun
(U3UKO-XMIMUYECKOW XapaKTepUCTUKU Maclia ObLIO
YCTaHOBJIEHO, YTO JKHUPHOE Maclio, MOJYYeHHOE U3 Ce-
MsiH Rhus coriaria L. uMeeT ciemyromue moka3areu:
YHCII0 OMBUICHHSI 192, KOTMYeCTBO CBOOOTHBIX KUPHBIX
kuciot 0.44%, nepokcuaHoe uncio 4.52, HogHoe Jnc-
o 128, BecoBas moisa dochopcomepKammx BEIIECTB
303 mr/kr..

Knrueswvie cnosa: Rhus coriaria L., cemena, scuproe
MACi0, Xpomamospagpus, JHcupHvle KUCIOMbL, USUKO-XUL-
MUecKue KOHCIMAaHmbl



