Chemistry of Natural Compounds, Vol. 37, No. 4, 2001

FATTY ACID COMPOSITION OF Sideritis SPECIES

A. Ertan,>?N. Azcan?® UDC 547.915:665.33
B. Demirci,>? and K. H. C. Basef?

Seed oils of 15ideritisspecies collected from different regions inkay(S. athoa, S. brevidens, S. caesarea,

S. condensata, S. congesta, S. dichotoma, S. erythrantha var. cedretorum, S. germanicsglitana
germanicopolitana, S. hololeuca, S. lanata, S. libanespaviolascens, S. lycia, S. niveotomentosa, S.
perfoliata, S. phrygia, S. pisidicajere obtained by a Soxhlet apparatus using hexane. The oil yields were
found to be between 5.6-36.3%. Fatty acids in the oils were converted to methydredtéwesr compositions

were determined by GC/MS. The main fatty acid components of the oils from all the species are linoleic
(45.4-64.0%), oleic (12.3—26.5%), 6-octadecynoic (4.5—26.8%)jtEal® 3—9.4%), and linolenic (0.8—2.0%)

acids.
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The genusSideritis(LamiaceaesubfamilyLamioideag is represented by 46 species and 53 taxa in Turkey, 39 taxa
being endemic (78.2%%ideritisspecies are widely used as herbal tea and folk medicine in Turkey. These species are known
to have antiinflammatory, antispasmodic, carminative, analgesic nervous system stimulant, sedative, antitussive, stomachic,
anticonvulsant, and antifeedant activities [1-4].

Most of the studies aBideritisspecies comprise their essential oils and flovanoids. There is ho work on the seed oils
of Sideritis

Here, we report on the seed oil compositions ofitigritisspecies$. athogpapanikolaou and KokkiniS. brevidens
P.H. Davis S. caesareBuman, Aytac and Base®.condensatBoiss. and HeldrApud BenthamsS. congest®.H. DavisHub.-

Mor., S. dichotomé&luter., S. erythranth®oiss.var. cedretorum, S. germanicopolitaBaissssp.germanicopolitana, S. lanata
L., S. libantdica Labill. ssp.violascens, S. lyciBoiss. and Heldr S. niveotomentoddub.-Mor,, S. perfoliatal., S. phrygia
Bornm, S. pisidicaBoiss. and Helder.).

Seeds were collected fraBideritisspecies growing in different localities in Turkey, and the oil yields of the seeds were
found to be between 5.6—-36.3% in Skleritis species investigated (Table 1). The fatty acid compositions of the oils are
summarized in Table 2.

The dominant fatty acid in all the species was linoleic acid. Its content ranged from 45.4 to 64.0%. Oleic acid was less
abundant (12.3-26.5%) (Table 2). While oleic acid was found to be the secondattgjacitl component of most species, 6-
octadecynoic acid (26.8%), an unusual fatty acid, was present as the second main component irSthgisidiod and in
significant quantity in the oil . caesare§12.9%). The U/Sunsaturatedaturated; 4.4-18.3) index, also presented in Table
2, which was considered as a taxonomic marker, does not appear to have much significance in the taxonomy of the family
Lamiacead5, 6].

*Presented at the 4th International Symposium on the Chemistry of Natural Compound (SCNC), 6-8 June 2001, Isparta, Turkey.
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TABLE 1.Collection Sites and Seed Qil YieldsSideritisSpecies

Species Collected Area Qil Yield, %
S. athoa Balikesir, Edremit, Mehmetalan Village to 25.0
Kazdagi 9-10 km
S. niveotomentosa Icel-Mut-Culnar Road 28.0
S. perfoliata Alanya 25.6
S. phrygia Afyon-Cay-Sultan Mountain 5.6
S. pisidica Antalya-Termesos 9.0
S. congesta Isparta-Egirdir-Akpinar Village 29.6
S. germanicopdana ssp. Kirsehir-Karaman-Sauvcili, Kostepe 27.0
germanicoptbitana

S. brevidens Icel-Mut-Gulnar 24.0
S. caesarea Kayseri-Sariz 35.4
S. libanoticassp.violascens Antalya 36.3

S. lycia Antalya-Kemer 18.0
S. erythranthavar. cedretorum Antalya-Alanya 20.0
S. lanata Aydin-Narliova 25.0
S. dichotoma Balikesir-Edremit-Kazdagi-Ortaoba 20.0
S. condensata Antalya-Manavgat-Yukari Isiklar Village 19.5

TABLE 2. Fatty Acid Compositions @ideritisSpecies, %

Fatty Acids 1 2 3 4 5 6 7 8 9 10 11 1p 1B 14 15
8.0 - Tr. Tr. Tr. - Tr. - - Tr. Tr. Tr. 0.1 Tr. Tr. Tr.
9:0 - - - Tr. - - Tr. - Tr. Tr. 0.2 - Tr. 01 Tr.
12:0 Tr. Tr. Tr. Tr. Tr. Tr. Tr. Tr. Tr. Tr. 2.6 Tr. Tr. 0.1 01
14:0 Tr. 01 01 01 0.2 0.1 0.1 Tr. 0.1 0.1 0.7 01 01 02 Tr
15:0 Tr. Tr. Tr. Tr. 0.2 Tr. Tr. Tr. 0.1 Tr. 0.1 0.1 Tr. 01 01
16:0 60 69 7.0 57 8.9 7.0 5.1 0.3 6.6 8.0 9.4 87 82 71 6.9

16:1(72) 0.1 01 01 01 Tr. 0.1 - - 0.2 0.1 0.2 0.1 01 03 0.2
16:1(92) 0.1 0.1 0.1 0.1 Tr. 0.1 Tr. 0.1 0.1 0.1 0.3 Tr. 0.1 0.1 0.1
16:2(9,12) - Tr. - - - - - - - - Tr. - - - -

17:0 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
18:0 2.8 3.3 4.0 3.0 24 3.1 2.3 4.1 2.4 2.5 4.9 3.6 3.2 2.5 3.8
18:1(92) 254 248 245 25.0 12.3 25.9 194 26.5 18.5 21.3 20.3 216 229 224 19.6

18:1(9E) 1.2 11 12 0.9 0.8 11 0.9 11 0.9 1.3 1.0 08 08 08 0.8
18:2 54.6 526 56.1 529 454 53.8 64.0 523 550 53.6 489 542 49.7 57.0 56.2

18:1(6 yn)* 4.5 7.6 5.3 7.0 26.8 6.1 5.9 4.9 12.9 9.1 8.4 8.6 115 7.3 8.1
18:3 1.3 1.2 0.9 1.3 2.0 1.3 0.8 1.2 1.6 1.6 1.0 1.4 1.3 1.4 1.1
20:0 0.2 01 01 0.2 0.1 0.1 0.1 0.2 0.1 0.1 0.2 0.1 02 Tr. 0.1
20:1 05 06 03 0.6 Tr. 0.5 0.5 Tr. 0.5 0.7 0.3 Tr. 02 Tr. 04
22:0 - - Tr. 0.2 - Tr. - - - 0.1 0.1 - 0.1 - -

240 - 0.1 Tr. 0.2 - Tr. - - Tr. Tr. Tr. - Tr. - Tr.
Total 95.3 987 99.8 96.5 99.2 99.3 99.2 908 99.1 98.7 98.7 995 985 995 97.6
sawrated 91 123 113 9.3 119 104 7.6 47 94 109 183 128 119 102 111

SUnsaturated 86.2 86.4 885 87.2 873 88.9 916 861 897 878 804 867 86.6 893 86.5

u/s 9.5 70 78 94 7.3 8.5 12.1 18.3 9.5 8.1 4.4 68 73 88 78
18:3/18:2 0.02 0.02 0.02 0.03 0.04 0.02 001 002 003 0.03 002 003 0.03 0.03 0.02

1 -S. athoa 2 - S. niveotomentosa - S. perfoliata 4 - S. phrygia 5 - S. pisidica 6 - S. congesta7 - S. germanicogdana ssp.
germanicoptitana, 8 -S. brevidens9 -S. caesarealO -S. libanoticassp. violascens11 -S. lycig 12 -S. erythranthavar. cedretorum
13 -S. lanata 14 -S. dichotomal5 -S. condensata

Tr: Trace, lower than 0.1. U/S: Unsaturated/SaturdfBentative identification by GC/MS.
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TABLE 3. GC/MS Analysis Conditions

System Hewlett Packard GCD
Column Innowax (60 m x 0.26, 0.25pm
film thickness) fused silica capillary column
Carrier gas and flow rate Helium, 1 ml/min
Injection temperature 250 C
Column temperature 80 C for 10 min, 220 C at a raté of 4 C/min and kept constant at
220 C for 10 min, 240 C at a rate 6f 1 C/min
Split ratio 50:1
Electron ehergy 70 eV
Mass range 35-42%/z

According to Maffei et al. fatty acids were mainly composed of 18:3 in leaves and flowamiatead6]. Its findings
reflect, in part, previous reports on fatty acid composition of seed lipids in the faamiigceae In the seed oils of the genus
Sideritis 18:2 was found to be the main component. The main fatty acid components vary between the two subfamilies of
LamiaceaenamelylamioideaeandNepetoideag’]. In the subfamilyLamioideae the ratio of 18:3 fatty acid is less than 30%,
and in most species it is even less than 5%. Sideritisbelongs to this subfamily, our results agree with these findings in
that it is 0.01-0.04. Likewise, the ratio of 18:3/18:2 ranged between 0.01-0.04, in agreement with the characteristics of the
subfamilyLamioideae

EXPERIMENTAL

Fifteen Sideritisspecies were collected from different regions of Turkey (Table 1). Seeds were separated from plant
material. The amount of seeds from each species varied between 0.03 and 2.5 g. Seed oil was obtained using a 25 ml capaci
Soxhlet apparatus with n-hexane, and fatty acids were later converted to methyl esters with 14% BF3 in methanol [8]. The fatty
acid compositions of the seed oils were determined by GC/MS and its conditions are given in Table 3.

We would like to thank Prof. Dr. Mecit Vural for supplying the seedsSofgermanicopolitanassp.,
germanicopolitana, S.brevidersnd the Seed Bank of the Aegean Agricultural Institute, Menemen—Izmir, for s&:ds of
athoa
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