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ABSTRACT

The tobacco is grown in many countries in the world and there are areas where the growing tobacco is only
economically viable. Fermented tobacco leaf is a commercial product and it is used in the production of cigarettes
in the tobacco processing industries. Only a small amount of best quality seeds are collected from fields for next
year production, most of them are a by-product of tobacco leaves production.

In our previous studies we found that the seeds of the three tobacco types cultivated in the Balkans, show potential
as a nutrient product. In the present study the seeds from oriental tobacco were evaluated as a potential as renewable
source of oil.

The aim of the study is revealing the fatty acid composition of seeds of oriental tobacco. For qualitative and quan-
titative determination of fatty acids in oil from seeds, a GC/FID procedure was performed. The results show that
the tobacco seed oil with its unique fatty acid composition may be regarded as special oil suitable for consumption
after refining.
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ONPEAEJYBAILE HA COCTABOT HA MACHUTE KNCEJIMHU BO CEME O/}
OPUEHTAJICKU TYTYH

TyTyHOT ce oarieayBa BO MHOTY 3€MjH BO CBETOT, a [IOCTOjaT 00IACTH KaJIe OAIIEIyBambe Ha TYTyH € CIMHCTBEHO
€KOHOMCKH OIIpaBaaHo.DepMEHTHPAHUOT TYTYH € KOMEPIHjaJeH MPOU3BOJL KOj C€ KOPUCTH BO MPOH3BOACTBOTO
Ha [WTapH BO MHAYCTpHjaTa 3a mpepabdoTka Ha TyTyH. CaMo Maja KOIWYHHA Ha CEeMe CO Hajao0ap KBaJUTET ce
cobOpa of1 oNMmIkaTa 3a cleJHaTa MPOU3BOHA TOMHA, TOBEKETO OJf CEMETO € HyC-IIPOM3BO/l Ha IPON3BOICTBO Ha
TYTYHCKH JIUCT.

Bo HammTe MpeTxonHu CTYJUM,yTBPANBME JIeKa CEMETO Of TPU THIIA HAa TYTYH KOM C€ OAMIeAyBaaT Ha bakaHoT,
MOKaKyBaaT MOTEHIIN]aJl KAKO XPaHUTEJIEH MaTeprjal. Bo oBa mcnuTyBame Oelle 3eMEHO ceMe 0] OPUEHTAJICKH
TYTYH U Oellle eBaJynpaH HETOBUOT MOTEHIINjall Kako OOHOBJIMB M3BOP Ha Maclio.

[enTa Ha NCTINTYBAaKETO € J1a CE OPEAN COCTABOT HA MACHUTE KHCEIMHN BO MACIIOTO OJ CEME Ha OPUEHTAJICKH
TYTyH. 32 KBJINTATHBHO M KBAaHTHUTATHBHO OIIPEAEITyBa€ HA MACHHM KHCEIHMHH BO MAaclOTO Of ceme, Oere
m3Benena GC nocranka / FID. PesyntarnTe mokakyBaar Jexa MacjaoTO Ol CEMETO MMa COCTaB HAa MACHH KUCEITHHH
KOj MOXE J]a C€ CMEeTa IOTOHH 32 yIoTpeda 1o padhuHHPAHETO.

Kiyunu 300poBH: OPHEHTAICKH TYTYH, Macllo Off CEM€, MAaCHOKHCEIMHCKH II0CTaB, aITEPHATHBHA yIoTpeda
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INTRODUCTION

Tobacco is an important industrial crop val-
ued for its leaves. After curing, the leaves are
used in manufacturing of different tobacco
and tobacco related products. The tobacco
industry comprises many companies en-
gaged in the growth, primary tobacco pro-
cessing, trade, marketing, and distribution
of tobacco and tobacco-related products.
The international tobacco market is a global,
mature, open and cyclical sector. Global
because in more than 124 countries in the
world is grown different types of tobacco.
Mature because growth of production is
slow mainly due to strong restrictions WHO
anti-smoking campaign. Open because one
third of the tobacco produced in the world
is exported from the country of origin. And
last but not least cyclical due to rapidly
changing supply-demand balance and price
fluctuations.

A change in European legislation has sig-
nificantly helped in this regard. Since most
subsidized crop, tobacco has become the
most negligees. World Health Organization
(WHO) policies and measures affected pro-
duction all types of tobacco, including an
Oriental (Health literacy, 1997). The change
in the taste of consumers has led to a further
reduction share of oriental tobacco in blends.
It is known that there are areas where the
cultivation of oriental tobacco is the only
possible agricultural crop.

Tobacco is excellent source of the phyto-
chemicals, edible proteins, seed oil and or-
ganic acids having pharmaceutical and in-
dustrial uses.There were reports of studies
on its usefulness in pharmaceutical practice.
Researchers from the University of South
Florida have found successful applicability in
degenerative brain diseases, which translates
into a gradual reduction of intelligence
and memory disorders. Have already been
developed preparations that help to delay the
symptoms of Alzheimer‘s disease (Health
media-Framar, 2012).

Tobacco seed as a secondary product of
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tobacco leaf production contains oil in a
wide range of 36- 41% of the seed weight
depending on a number of factors including
the variety, growing conditions of tobacco
and plantation area (Hutchens,1999.

The focus of researchers has been on the oil
content of the tobacco seed which does not
contain the alkaloid nicotine (Popov, 1940).
The main fatty acids in the oil of tobacco
seeds are linoleic, oleic, palmitic and stearic
acid (Ashraf-Khorassani at al., 2015).

The oil from the seeds of various types and
varieties of tobacco contain various amounts
of fatty acids. It has been found that the type
of solvent used for extraction of oil does
not affect the composition (Srbinoska at al.,
2003; Srbinoska at al., 2003a).Ten years ago
Prof. Zlatanov and colleagues examined to-
bacco seeds of “small-leaf” and “large leaf”
tobacco regarding their lipid composition and
more accurate determination of phospholip-
id, sterol and tocopherol fraction as biologi-
cally active substances in the oil (Zlatanov at
all., 2007).

There are studies on their use in animal feed
because of its biological value (Rossi et all,
2007). There has been even attempts recov-
ered oil from tobacco seeds to be used in
food supplements (Zdremtan and Zdremtan,
2006). There were no reports of research on
tobacco seeds as food for the human con-
sumption. In our previous studies we found
that the three groups of varieties of tobacco
are produced in the Balkans. Their seeds pos-
sess superior content of polyunsaturated fatty
acids close to the content in poppy and ses-
ame seeds (Kirkova at al., 2015, Kirkova at
al., 2016).

However, since the content of particular fat-
ty acids in the seed may vary considerably
depending on soil conditions, climate and
genetic factors, it would be of interest to
analyze seed oil from the oriental tobacco
type, which are predominantly cultivated in
Balkans. In order to establish the potential of
the oriental tobacco seed oil as edible oil the
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qualitative and quantitative analysis of fatty

acids in oil is research subjects of this study.

MATERIALS AND METHODS

It has been studied two harvests tobacco
seeds of the same variety oriental tobacco
under the same agricultural practice and
growing conditions in the Experimental field
of Institute of tobacco and tobacco prod-
ucts Markovo, Plovdiv.For the extraction
of tobacco seed oil Soxhlet procedure was
used (plant material to solvent ratio 1:10
w/v), extraction time 8 h and n-hexane as
solvent) (Stanisavljevic et al., 2007).

The fatty acid methyl esters (FAMEs) were

prepared by boron trifluoride (BF3) method.
The FAMEs were then analysed using a gas
chromatography (Varian Star 3400 CX)
coupled with a FID detector and with a
fused silica capillary column-DB-23
(Agilente Technologies, USA) (60 m x 0.25
mm x 0.25 mm).Identification of individual
fatty acid methyl ester was achieved by
comparison with reference standards. The
results are given as the dry weight
percentage of total fatty acids.

RESULTS AND DISCUSSION

Results for fatty acid composition of the
studied tobacco seeds of oriental tobacco

Regarding to the fatty acid composition
by groups varies throughout the two years,
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Fig.1. Fatty acid compositionof seeds of oriental tobacco, crop 2014 — 2015 (% dry wt)

are presented in Figure 1.

The content of fatty acids as well as the ra-
tio between unsaturated and saturated fatty
acids is important parameter for determina-
tion of nutritional value of certain oil.The
tobacco seed oil does is a mixture of satu-
rated fatty acids (SFAs) and unsaturated fat-
ty acids (UFAs). The group of unsaturated
fatty acids includes monounsaturated fatty
acids (MUFAs) and polyunsaturatedfatty
acids (PUFAs).

From the results it appears that the predom-
inant fatty acids present in oil are polyun-
saturated fatty acids (PUFAs) with range of
61.77 % to 73.66%on dry weight (Fig.1).

although variety is the same and tobacco is
grown in relatively close agricultural and
growing conditions. Content of saturated
fatty acids (SFAs) in 2015 have increase
compared to polyunsaturated fatty acids
(PUFAs). The amounts of monounsaturated
fatty acids (MUFAs) are similar (Fig.1).
The results for individual saturated,
monounsaturated and polyunsaturated fatty
acids contents are presented in Fig. Ne. 2, 3
and 4.

The results from this study, showed that the
percentage of the SFAs ranged from 13.6 %
t0 90.5% = 25.41% on dry weight, with the
predominant presence of palmitic (C16:0)
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Fig. 2. Content of saturated fatty acids (SFAs) (% dry wt), crop2015

and capric acid (C10:0) (Fig.2).

The fatty acid composition of tobacco seed
oil revealed that the oil is rich in unsaturated
fatty acids, having linoleic acid, oleic acid
and palmitic acid as the most abundant un-
saturated and saturated fatty acids respec-
tively. This composition indicates the suit-
ability of the oil as edible oil after refining
and also shows that tobacco seed oils follow
the usual pattern of seed-fat glyceride struc-
ture.

MUFAs refers to present of the major
monounsaturated fatty acid in oil, which is
oleic acid (C18:1).The content of the MU-
FAs ranged from 12.8 % to 13.18% on dry

Among the polyunsaturated fatty acids pres-
ent in the oil in the largest amount represent-
ed linoleic acid 60.82 % dry weight.

From the fatty acid composition, it can be
observed that the tobacco seed would be
classified as a linoleic oil. y-Linoleic acid
contains ranges from non-detectable to 0.25
(% dry wt).

The data for linoleic are comparable with the
data obtained for tobacco seed oils reported
by Srbinoska et al.(2003a), and Stanisavlje-
vi¢ et al. (2007).

Fatty acid profile of seed oil obtained from
Oriental tobacco is presented in Figure 5.
The unsaturated fatty acids are classified into
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Fig. 3. Content of monounsaturated fatty acids (MUFAs) (% dry wt), crop2015

weight, with the predominant presence of
oleic acid (C18:1)-11.3% and palmitoleic
acid (C16:1)-0.26 % on dry weight (Fig.3).

PUFAc refers to the linoleic acid (LA)
(C18:2)60.82 % on dry weight, and lower
proportion of alpha-linolenic acid (ALA)
(C18:3)on 0.64 % dry weight (Fig.4).
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series known as omega, being ®-9 consid-
ered nonessential for humans, and the ®-3
and ©—06 as essential fatty acids, because the
latter ones cannot be synthesized by mam-
mals; therefore, they are obtained from diet.
Omega-3 (w3) and omega-6 (w6) fatty acids
are two different types of PUFAs. Both of



Stefka Kirkova, Marija Srbinoska, Silvia Ivanova, Anka Georgieva: DETERMINATION OF FATTY ACID COMPOSITION ...

0,64%

0,06%

0,25%

H Linoleic acid
(18:2)

my-Linolenic acid
(C18:3)

¥ g-Linolenic acid
(C18:3)

H Eicosapentaenoic
acid (C20:5)

Fig. 4. Content of polyunsaturated fatty acids (PUFAs) (% dry wt), crop2015

themare essential fatty acids required for
maintaining healthy skin, regulating cho-
lesterol metabolism, and as a precursor of
prostaglandins, hormone-like substances
that regulate many body processes./t was
found that if the body synthesizes w6

absorbs w6 fatty acids from food. On their
ratio have conflicting opinions. Widespread
opinion about daily dose is that the ratio of
w3: w6 befrom 1: 1 to I:4. Different studies
recommend different daily doses, including
2: 3. In the case studied tobacco seed ratio
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Fig. 5. The fatty acid profile of seed oil from Oriental tobacco

simultaneously takes place and synthesis of
omega-3 fatty acids. Otherwise, the body

is highly unbalanced in favor of w6 fatty
acids.

CONCLUSIONS

The result showed that the oriental tobacco
seed oil contain the highest percentage of
long chain mono and polyunsaturated fat-
ty acids: oleic acid (C18:1), linoleic acid
(C18:2) and linolenic acid (C18:3). Ratio
to monounsaturated fatty acids (MUFAs)
to polyunsaturated fatty acids (PUFAs)
governs the good stability of oil.

General nutrition quality of oriental tobac-
co seed oil free from nicotine is close to the
safflower oil. The high percentage of un-
saturated acids, mainly oleic and linoleic,
which has been found comparable to grape
seed oil, also suggests potential food use
of tobacco seed oil. The quality of the oil
would be better if the linoleic acid content
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is lower.

The chemical characterisation of oriental
tobacco seeds has been found important
to look at alternative products of the crop
i.e. oil and meal and find some uses of
these products. The study is also useful for

preserving seed purity. Also, the obtained
information will make a good contribution
to determination of the genotypic and
phenotypic variations of tobaccoform
different growing regions.
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