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Abstract

Two sarsaparilla speciéSmilax asperd.. and Smilax excelsd.. shows natural
distribution in Hatay flora. In the study, besideesm& phenological and
morphological characteristics, antioxidant capaatyd fixed oil contents and
components oEmilaxspecies collected from different locations wereedained.

In the study, the highest 100 fruit weights with6® g were obtained from the
sample ofS. asperd.. species collected from Yayladagi 2 location #mel highest
100 seed weight with 24.47 g from Yayladagi 1 locationterms of antioxidant
capacity of the leaves and fruits, nonsignificaiffiedences were observed among
the species and locations. The antioxidant cajeaciif leaves were changed 62.28
to 64.57 mmol.Fé/kg while fruit antioxidant capacities were range8l9a to
66.31 mmol. F&kg. The highest value of seed fixed oil with 12.03%6ére
obtained from th&. asperd.. sample collected in Iskenderun location. Mdgity
acid component were found as vaccenic acid in gefarall samples. The highest
content of vaccenic acid found as 37.50% fr@n asperaseed samples of
Yayladagi 2 location.
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Introduction
Plants and animals are directly or indirectly coisgrhuman food resources.
Rapidly growing world population present nutritionptoblems and existing
genetic resources are not sufficient to solve tloblpms. Therefore, the search for
new plants with nourishment and medicinal facilitibas gained a great
importance. Turkey located in a very special positin terms of plant genetic
diversity. The result of the new records, total 8f46 plant taxon lives in Turkey
with 32.7% endemism rate (Davis et al., 1988; Gurneal.e 2000; Vural, 2003;
Erik and Tarikahya, 2004; Ozhatay and Kultur, 2008hatay et al., 2009).
The genusSmilax L. (fam. Smilacaceae) in English called “greenftirier
“sarsaparilla” is dioecious, perennial, deciduowsigreen, wrapping, climber
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plant. Most of theSmilaxcolonies are spread by rhizomes,@dy about one in
three colonies have plants of both sexes. Smilex v&ry damage-tolerant plant
capable of growing back from its rhizomes after gaint down or burned down by
fire. This, coupled with the fact that birds andestemall animals spread the seeds
over large areas, makes the plants very hard tadyef. The berry of sarsaparilla
is bright red to blue-black spherical color, 5-1fhrim diameter, rubbery in texture
and has a large, spherical seed in center. Saitapartraditionally used in the
treatment of rheumatism, rheumatoid arthritis, stom pain, bloating and skin
diseases such as leprosy and psoriasis (Yesiladh, €i999; Foster et al., 2000;
Van and Wink, 2004). These plants carry saponintheit roots and are used
among the people because of the diuretic and sedatiect.Smilaxspecies have
attracted the attention of many researchmi@ny studies have been done to obtain
biochemical, bioactive, morphological and germioataspects besides antioxidant
capacity and nutritive value (Demo et al, 1998; D'Amin and Lovato, 2003; Souri
et al., 2004; Ozgul-Yucel, 2005; Longo and Vasap@&l@6; Ozsoy et al, 2008;
Salihoglu et al., 2010; Ivanova et al., 2011; Ghall et al., 2012; Delgado-Pelayo
and Horneo-Mendez, 2012). Additionally flavonoidanriins and anthocyanins
have been studied in the foliage and rhizomes afe&r(Bruno et al., 1985; Longo
and Vasapollo, 2006).

Smilax which has 350-400 species worldwide, has ddigilax asperal. and
Smilax excelsalL. species in Turkey. Hatay is in the south of Tyk
Mediterranean in the west, Syria in the south arsl, é&dana in the northwest,
Osmaniye in the north and Gaziantep in the north.rélfa@e more than 2000
species found in the region, which about 300 areemnd and 400 are medicinal
and aromatic plants. There éeilax asperd.. and Smilax excelsd. species in
Hatay flora. Smilax excelsd.. is one of the characteristic plants of BlackaSe
region distributed in Northern Anatolia, Thrace, sompm@vinces of Western
Mediterranean coast and in coast east only Hatayimm®. The specie is hamed
‘Anatolian sarsaparilla’, ‘melocan’, ‘melvocan’, tsan’, ‘diken out’, ‘mamula’,
melevcen, ‘siraca’, ‘kircan’ and ‘citirgi’ in Turkh colloquial languageSmilax
excelsal. is a climber and a thorny plant that can growta@0 meters. The leaves
are round or part heart shaped, the edges of séivedeare spotless or small barbed.
Plant grows in forests, shrubs and roadsides. Fhait® 3 seeds and red color
(Baytop, 1984).The shoots of plant are consumaakgstables and also other parts
of plants has been used in folk medicine (Baytop4lAsimgil 2003). Smilax
aspera which has a wide vegetation in the Meditearaigeast aslo called ‘silcan’,
‘deli silcan’, ‘kara silcan’, ‘sulcan’ in Turkishatloquial language (Gurdal and
Kultur, 2013).S. asperal. is barbed, climber plant with a height up to 5
Leaves are arrows or spears, dense, short stalkédskarp edges. The fruit is red
or black when it matures to the size of a pea. Ihm@totany studies presents S.
aspera has a usage as a food and medicinal pespéddgan et al., 2004; Ozsoy et
al., 2008; Raul and Damaso, 2012; Salihoglu et2810; Gurdal and Kultur,
2013).
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The aim of this study was to determiSenilaxasperal. and Smilax excelsd..
species’ some morphological and phenological ptogseas well as antioxidant
capacities and fixed oil content and components fdifferent locations of Hatay.

Material and methods

Material

In the studySmilax asperalL. plant samples were obtained from 4 different
locations (Yayladagi 1, Yayladagi 2, Yayladagi 3 &makya) andSmilax excelsa
L. plant samples were obtained from 6 different tmees (Defne, Iskenderun,
Arsuz 1, Arsuz 2, Arsuz 3, Arsuz 4) in Hatay-Turkey.itdtles were ranged from
61 m to 905 m. The species were identified by Assif.PYelda GUZEL from
University of Mustafa Kemal, Faculty of Science anitetature, Department of
Biology.

Methods

Morphological characteristics (leaf ratio (%), dvgight ratio (%), 100 fruit weight
(g), 100 seed weight (g), seed ratio (%)) and amant analysis (leaf and fruit
(mmol Fé%kg)) were done in Field Department Laboratories fitked oil contents
and components were analyzed in Mustafa Kemal UrntyeResearch and
Application Center for Technology and Development. tAE measurments were
done 3 replicates.

Morphological characteristics

Leaf ratio (%): Leaves and stems were separated, hegicgand ratio were
calculated for each plant samples. Dry weight ra#): (Fresh samples weighed
after the samples got dried in 35, weighed again and the ratio calculated. 100
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fruit weight (g): 100 fruits for four times whictamdomly chosen were weighed.
100 seed weight(g): After the seeds removed fronsfrgieeds dried 12 hours in
room temperature then dry seeds weighed. Seed(%ajid-ruits and seedsere
weighed and the proportion of seed weight to fmugight was calculated
as%

Antioxidant capacity

Leaf and fruit antioxidant capacity (mmol 'Bég): Antioxidant capacity of the
samples were analyzed with FRAP (The Ferric Reducinditilof Plasma)
method from Pellegrini et al.(2003). According tastimethod, 250 ml buffer
acetate, 25 ml TPTZ (2,4,6-tri-2-pyridyl-s-triaziajd 20 ml FeGk6H,O mixture
FRAP reagent solution were prepared. Finally 900distilled water, 300ul
extracted sample solution and 9Qd0-RAP reagent solution were mixtured. This
mixture were then left at 37 °C for 10 minutes. Rinantioxidant capacity of
samples were measured with spectrophotometer. Absmbamlues were
calculated from the curve factor obtained from FeSOZH20 (10-100umol/L)
and the results are presented as mmtVige (dry weight).

Seed fixed oil contents and components

After the seeds were grounded, samples left in oeertdf loose moisture then
samples were extracted in soxhlet apparatus withrhe3e samples were kept in
dark bottles at 4 °C until chemical analysis. BBtation: 1.5 ml 2 N methanolic
potassium hydroxide were added on 60 ul oil san@a t/igorously shaked. 4 mi
n-heptane were added in this solution and shakese80nd. Sample were kept 10
minutes for phase distinction than 1.5 ml of thegeampphase were taken for
analysis. After seed oils were esterified fatty aoiinposition were determined
with GC/MS (Hewlett Packard Model, 6890/5972) appata@apillary column
film thickness was DB-23 of 60 m length x 0.25 mah and 0.25%um. The carrier
gas was helium at 1.0 ml/min ratio. The injectiodunoe was 1ulL. Fatty acid
components were identified by comparing their retentimes with those of
reference compounds. MS transfer line temperature 2&® °C, MS ionization
temperature was 220 °C, colon temperature was 120%Geabeginning 3 min
holding at this temperature, has risen up 180 °@ W@ C/min, holding 10 minutes
at 180 °C, risen up to 250 °C with 10°C/min, holdiryminutes at 250°C, totally
analysis run for 45 minutes per sample.

Results and discussion

In the study, it was determined that b&milaxspecies from different locations in
Hatay region flowered in March, began to producet faiJuly and began to
mature in August.

Morphological characteristics
Morphological characteristics of genotypes are igiire Table 1. Leaf and shoot
ratio results varied between 30.95-65.35%. Highd&i véere obtained from Arsuz
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4 and lowest ratio were obtained from Arsuz 1 locatibry leaf ratio ranged
between 40.81% (Yayladag! 3 location) and 65.42% (éstdocation). Temel and
Tan (2011) reported that the leaf and shoot ramged between 20.00-33.70%,
while dry leaf ratio ranged as 16.6-36.5%. Thisatd#hce could be depend on
different altitudes and abiotic factors. In ternisl@0 fruit weight, there were big
variations among the genotypes and the largegsfwith 37.69 g were harvested
from Yayladag! 2 location 5. asperaspecies and the smallest fruits with 7.32 g
from Arsuz 2 location irS. excelsapecies. The highest 100 seed weight with 6.12
g was obtained from Yayladagi 1 locationSnasperapecies and the lowest from
Antakya location irS. asperaspecies. Ozgul-Yucel (2005), studidilax aspera
L. 100 seed weight and found as 6.0 g similar toresults. The highest seed ratio
value with 32.0% were obtained from IskenderurSinexcelsand lowest value
with 22% from Defne location in 8. asperaOzgul-Yucel. (2005) reported th&t
asperacollected fromistanbul had highest seed ratio with 43.4% than smila
species grown in Hatay flora. This difference migatdue to climatic conditions
or genotypes.

Table 1. Morphological features of differé®milaxgenotypes
_ _ Leafshoot Dry leaf 100 fruit 100 seedSeed rati
Locations  Species  ratio (%) ratio (%) weight (g) weight (g) (%)

Yayladagi 1 S. asperd..  45.19 52.58 35.84 6.12 28
Yayladagi 2 S. asperd..  46.82 50.00 37.69 5.70 25
Yayladagi 3 S. asperd..  60.27 40.81 33.16 5.81 26
Antakya S.asperd.. 33.13 65.42 24.78 3.83 26
Defne S. excelsd. 31.06 47.33 25.57 3.91 22
Iskenderun S. excels&. 60.00 61.27 21.74 414 32
Arsuz 4 S. excelsd. 65.35 50.50 12.16 . .
Arsuz 1 S. excelsd. 30.95 53.43 8.10 . .
Arsuz 2 S. excelsd. 45.13 50.59 7.32 . .
Arsuz 3 S. excelsd. 32.60 58.02 8.52 . .

* Low amount of sample

Leaf and fruit antioxidant capacity

Leaf and fruit antioxidant capacity of Smilax smEciwere given in Table 2.
Analysis showed very similar results in species,tiooa and plant parts. Highest
antioxidant capacity found from Antakya fruit sangples 66.312 mmol.Fekg
while lowest found in Arsuz 2 location as 62.282 mief/kg. The results
showed that two Smilax species have high antioxidzgacity. Antioxidant
capacity ofS. excelsavere obtained in previous study from Ozsoy et 208
BHA, B-carotene and DPPH method in water extract, infystimanol extract and
ethyl acetate extract. However it is impossible aonpare results from different
methods.
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Table 2. Leaf and fruit antioxidant capacitySrhilaxgenotypes (mmol.F&kg)
Leaf antioxidant Fruit antioxidant

Locations Species

capacity capacity
Defne S. excelsd. 62.48 65.71
Yayladagi 1 S. asperd.. 64.57 65.71
Yayladagi 2 S. asperd.. 63.24 65.11
Yayladagi 3 S. asperd.. 62.97 64.51
Antakya S. asperd.. 63.90 66.31
Iskenderun  S. excelsd. 64.07 63.91
Arsuz 4 S. excelsd.. 62.53 .
Arsuz 1 S. excels&. 62.36 .
Arsuz 2 S. excelsd. 62.28 .
Arsuz 3 S. excelsd. 62.43 .

* Low amount of sample

Seed fixed oil contents and components
Seed fixed oil contents and components were giveralile 3, some examples of
GC\MS were given in Figure 3 and 4. Fixed oil cotdeof seeds were ranged
between 10.15-12.03%. Highest amount found in Iskemdécation, while the
lowest found in Yayladagi 3 location. Fatty acid cam@nts from GC/MS analysis
showed very variations in locations for main compuise
Fatty acids can be divided in two sub group satdrédéty acids and unsaturated
fatty acids. Seed oil analysis showed that Smilanogges contain both saturated
and unsaturated fatty acids. When fatty acids éh&ebody they transform and has
many features as antiviral, antimicrobial, antipmatal and antifungal for human
body. One of the most important unsaturated fattgl aalled essential fatty acids,
that humans and other animals cannot synthesize Hmvever they must ingest
because the body requires them for good healtbjelm acid is one of them.
Smilaxgenotypes contain both saturated (lauric acid,istigracid, palmitic acid,
stearic acid) and unsaturated (vaccenic acid,dinghcid and gondoic acid) fatty
acids.
As we look through the results f&. asperagenotypes; Yayladagi 1 location (S.
aspera) vaccenic acid and linoleic acid found as m@amponents with the amount
of 33.14% and 31.34% respectively. Lauric acid atghric acid were found low
ratio as 4.21% and 3.75%, respectively. Fatty aoidpositions of Yayladagi Z5(
asperg location from highest to lowest ratio were found \&sccenic acid
(37.50%), myristic acid (22.33%), palmitic acid (A%%), linoleic acid (8.75%),
lauric acid (8.47%) and stearic acid (5.72%). Sefatty acid components from
Yayladagi 3 §. aspergalocations’ from highest to lowest were found ascesnc
acid (30.93%), linoleic acid (27.44%), myristic éc{16.06%), palmitic acid
(13.10%), lauric acid (5.88%), stearic acid (3.5986d gondoic acid (2.30%).
Duzici (S. asperalocations’ fatty acid components from highest amtao lowest
amount were found as myristic acid (30.98%), patméitid (27.02%), vaccenic
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acid (18.19%), lauric acid (10.84%) and strearikd a(8.89%). These results
showed similarities with the result that Ozgul-Yu@d@5) reported..

Smilax excelsaeed samples could be taken from 2 loactions. éleftations’ seed
fatty acid composition varied from highest to lowest follows vaccenic acid
(31.97%), myristic acid (26.93%), palmitic acid (@20%), lauric acid (10.23%)
and stearic acid (5.72%). Iskenderun locationsdskty composition found as
vaccenic acid (32.69%), linoleic acid (29.27%), istyc acid (13.60%), palmitic
acid (11.72%), lauric acid (5.40%) and stearic é4i00%).

Table 3. Fixed oil contents and componentsSaiilax species from different
locations

. Lauric Myristic Palmitic Stearic VaccenicLinoleic Gondoic
. Seed oil . ; : ; . . )
Locations ratio (%) acid acid acid acid acid acid acid
° C12:0 C14:0 C16:0 C18:0 C181 Ci18:2 C20:0

Antakya 12.03 10.84 30.98 27.02 889 1819 - -
(S. asper L.)
veyladagil - 1g 18 421 1339 1267 375 3314 3134 -
(S. asperd..)
vayladagi2 4158 g47 2233 1507 572 3750 875 -
(S. asperd..)
Yayladagi3 1945 588 1606 1310 359 3093 27.44 230
(S. asperd..)
Defne 10.15 10.23 2693 2041 572 3197 - -
(S. excelsa..)
Iskenderun 41072 540 1360 1172 400 3269 2927  2.63
(S. excelsd..)
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Figure 3. Chromotogram of Defne locaticdh @spera
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Conclusions

The results showed th&milaxspecies have rich antioxidant capacity and can be
concluded that, the leaves and berries of Smilacisp could be considered as a
significant natural antioxidant source and can beduas an accessible source of
natural antioxidants with consequent health benefit®se species have also rich
in both saturated and unsaturated fatty acids. Athese makeSmilaxcan be
useful in all kinds of industries.

Acknowledgement
This study was supported by Mustafa Kemal Universityor@inatorship of
Scientific Research Projects (BAP Project no: 15125)

References

Asimgil, A. (2003). Healing Plants Book. Timas Prégtkey: Istanbul.

Baytop, T. (1984). Therapy with plants in Turkeytatdul University press,
No:40.

Bruno, S., De Laurentis, N., Amico, A., Stefani2zi,(1985). Fluorescence spectra
of some steroidal sapogenin fluophors. Fitoterefg]): 39-41.

Challinor, V.L., Parsons, P.G., Chap, S., Whité5.EBlanchfield, J.T., Lehmann,
R.P. and De Voss, J.J. (2012). Steroidal saponima fie roots ofSmilaxsp.:
Structure and Bioactivity. Steroids, 77:504-511.

D'Antuono L.F.,A. Lovato, A. (2003). Germination Trialnd Domestication
Potential of Three Native Species with Edible SpoRiuscus aculeatus L., Tamus
communis L. and Smilax aspera L. ISHS. Acta Hort. B88rnational Symposium
on Sustainable Use of Plant Biodiversity to Promblew Opportunities for
Horticultural Production Development 211-218.

Davis, P.H., R.R. Mill and K. Tan. (1988). Flora of rkey and East Aegean
Islands. V 10. Edinburgh Univ. Press, Edinburgh, U.K.

33



Journal of Agricultural, Food and Environmental Sciences

Delgado-Pelayo, R. ve Hornero-Mendez, D. 2012. Ifleation and Quantitative
Analysis of Carotenoids and Their Esters from Saskg (Smilax asperal.)
Berries. Journal of Agricultural and Food Chemis@§:8225-8232.

Demo, A., Petrakis, C., Kefalas, P. and Boskou, D9&)9Nutrient Antioxidants
in some herbs and Mediterranean plant leaves. Rasgarc International, 31(5):
351-354.

Dogan, Y., Baslar, S., Ay, G., Mert, H.H. (2004). The abavild edible plants in
western and central Anatolia (Turkey). Economic Bpi&i8(4): 684-690.

Erik, S. and Tarikahya, B. (2004). Turkiye Florddrerine. Kebikec insan
kaynaklari arastirmalari dergisi, 17: 139-163.

Foster, S. and Duke, J.A. (2000). Medicinal Plantd &erbs of Eastern and
Central North America. New York: Houghton Mifflin.

Guner, A., Ekim, T., Ozhatay, N. and Baser, H.C. (20B@y.a of Turkey and East
Aegean Islands. V 11. Edingburgh University Presiiitdgh, UK.

Gurdal, B. ve Kultur, S. (2013). An Ethnobotanicaldstwof medicinal plants in
Marmaris (Mgla, Turkey). Journal of Ethnopharmacology, 146:-128.

Ivanova, A., Mikhova, B., Batsalova, T., DzhambazZBvand Kostova, I. (2011).
Fitoterapia, 82: 282-287.

Longo, L. and Vasapollo, G. (2006). Extraction anehttfication of anthocyanins
from Smilax aspera.. berries. Food Chemistry, 94: 226-231.

Ozgul-Yucel, S. (2005). Determination of conjugateublienic acid content of
selected oil seeds grown in Turkey. J Amer Oil Cheno, 82(12): 893-897.
doi:10.1007/s11746-005-1161-7

Ozhatay, N. and Kultur, S. (2006). Check-list of addgl taxa to the supplement
flora of Turkey Ill. Turk J Bot. 30: 281-316.

Ozhatay, N., Kultur, S. and Aslan, S. (2009). Chedkdfsadditional taxa to the
supplement flora of Turkey IV. Turk J Bot., 33:19262 doi:10.3906/bot-0805-12.
Ozsoy, N., Can, A, YanargaR. and Akev, N. (2008). Antioxidant activity of
Smilax excelsd. leaf extracts. Food Chemistry, 110(3): 571-583.

Pellegrini, N, Serafini, M, Colombi, B, Del Rio, D, |I8atore, S, Bianchi, M,
Brighenti, F. (2003). Total antioxidant capacitymént foods, beverages and oils
consumed in Italy assessed by three differenttio @ssays. J Nutr., 133(9): 2812-
2819.

Delgado-Pelayo, P. and Hornero-Mendez, D. (2012). tiftsation and
quantitative analysis of carotenoids and their resfeom sarsaparilla Smilax
asperal.) berries. Journal of Agricultural and Food Chstnyi, 60: 8225-8232.
Salihoglu, M.E., Akaydin, G., Can-Caliskan, E. andaydin-Yardim, S. (2010).
Evaluation of antioxidant activity of various herbfalk evaluation medicine.
Fabad J.Pharm. Sci., 35: 59-67.

Souri, E., Amin, G., Dehmobed-Sharifabadi, A., Na#¥i,ve Farsam, H. (2004).
Antioxidative activity of sixty plants from Iran.dnian Journal of Pharmaceutical
Research, 3: 55-59.

34



Journal of Agricultural, Food and Environmental Sciences

Temel, S. and Tan, M. (2011). Akdeniz bolgesi mklkalindeki cali turlerinin

rakim ve yoneye bagli olarak yaprak verimleri vardarinin belirlenmesi. Kafkas
Univ. Vet. Fak. Derg., 17(2): 257-262.

Van, Wyk, B. and Wink, M. (2004). Medicinal Plantstbe World. Pretoria, South
Africa: Briza Publications.

Vural, M. (2003). Turkiye’'nin tehlike altindaki biilleri. FAO/BM Tematik Grubu,

Turkiye’'de Biyolojik Cesitlilik ve Organik Tarim Caitay Raporu, 15-16 Nisan
2003. 168-183.

Yesilada, E., Sezik, E., Honda, G., Takaishi, Y., Taked. and Tanaka,. T.
(1999). Traditional medicine in Turkey IX: Folk Miethe in North-West Anatolia.

Journal of Ethnopharmacology, 64: 195-210.

35



