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Introduction Ukraine (lllichivs'k), Portugal (Lisbon) and
Puncture vineTribulus terrestrisL., is an  Turkey (Belek) were used in this study.
annual plant in the familgygophyllaceaavhich Field experiments were conducted in the

is well adapted to grow in dry climate conditions years 2012 and 2013, at the locality Presov,
(steppes, semi-desert, coastal sands, at road, @lovakia (N 48° 59.382’, E 21° 13.576’, 253 m
ruderal and gardens). It is occurs widely aroundabove sea level). Mean annual precipitation is
the world from latitudes 35°S to 47°N [1, 2]. 603 mm and mean annual temperature is@.7
The genusTribulus comprises about 20 species The soil type at the experimental site is a fluvial
of creeping shrubs or herbs and thebulus  soil (loam soil), pH =7.2. The plots were size
terrestris is the most common among them. In5.0m x 1.2m, by flat 6.0 (for one
the EuropeTribulus grows in south-eastern part experimental variant). The plants were growth in
(Bulgaria, Romania, and Hungary). In Slovakia, the greenhouse and planting in to the soil (early
Tribulus is found in southern regions [3]. It is of May). The samples of plant (stems + leaves +
characterized by the content of steroidalflowers and fruits) were harvested at the first
saponins. decade of September and naturally dried.
Saponins are glucosides with foaming
characteristics. They consist of a polycyclic Extraction and HPLC analysis
aglycones attached to one or more sugar sid&he dried and powdered plant material (20 g)
chains. They have the ability to control the levelwas extracted in 60 % v/v ethanol (reflux at
of hormones in the human body. Many phar-80°C, 3 x 150 mL x 2 h). High-performance
maceutical preparations and food supplementdiquid chromatographic (HPLC) analysis was
with these saponins as the active compound haveerformed on a Varian Prostar 230 system.
been commercially available [4]. Measurements conditions were as follows:
Dioscin is known as an anti-cancer andcolumn Biospher PSI 200 C8 7 um, 4.6x250 mm
anti-fungal phytochemical that has been shown(Labio); flow rate 1 mL/min; injection volume
to induce reactive oxygen-mediated apoptosis irR0 uL; mobile phase A: water{FO, (99.5:0.5),
several cancer cell lines and to alter cellB: 80 % acetonitrile; all solvents were gradient
membrane potential and membrane structure igrade. The gradient (B in A) was 0 % isocratic
yeast. for 5 min, linear from 0 to 100 % for 20 min,
The main objective of this study is the isocratic for 10 min, and finally from 100 to 0 %
investigation of content rutin and steroidal for 5 min. Samples were filtered through a
saponins  (protodioscin, prototribescin  and0.45um nylon syringe filter before analysis.
dioscin) in different puncture vineTiibulus  Detection was performed using a UV detection

terrestrisL.) genetic resources. system at 203 nm.
Material and methods Statistical analysis
Plant material and experimental field The statistical software Statgraphics 6.0 and

Four genotypes of puncture vifieibulus  multifactorial analysis of variance (ANOVA),
terrestris from Slovakia, (Nove Zamky), method LSD 95 % (Least significant difference)
was used for statistical analysis.
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Results and discussion observed not significant difference between the
The content of rutin and steroidal saponinsevaluated genotypes (P = 0.500). Howeverm,

are in the studied samples is presented irstatistically significant difference was found

Table 1. between samples from different experimental
The highest content (3.95 %) of rutin was years (P = 0.048). Higher content of rutin was

found in Slovak genotype and the lowestobserved in 2013 (4.18 %) compared to year

(1.122 %) in the Portugal genotype. Statistical2012 (0.29 %).

evaluation of the content of this component has

Table 1. Content of rutin and steroidal saponinguncture vineTribulus terrestrisL.) (% in DW) in
extracted substances

Slovakia Ukraine
Substance Year Average Year Average
2012 2013 2012 | 2013
Rutin 0.40 7.50 395 +5.02 0.1b 440 228 301
Protodioscin 1.20 0.50 0.86 +0.40 3.20 0.40 1|80 .981
Prototribescin 0.60 0.50 0.5 +0.07 140 0.80 1.1840.42
Dioscin 0.60 0.40 0.5 +0.14 050 0.28 0.89 0,16
Steroidal saponins-total 2.4Q 1.40 190 071 50050 | 3.25| +2.48
Portugal Turkey
Substance Year Average Year Average
2012 2013 2012 | 2013
Rutin 0.23 2.00 1.12 £1.21 0.3 280 159 1j71
Protodioscin 2.70 1.00 1.86 +1.20 240 1.00 170 .990
Prototribescin 1.00 0.50 0.76 +0.35 1.30 0.50 0.960.57
Dioscin 0.60 0.30 048 +0.21 110 0.28 0.69 0,58
Steroidal saponins-total 4.4( 1.80 3.10 +1.84 48070 | 3.25| +2.19

Average contents of protodioscin in years (Hungary). Authors of [6] have reported the
2012 and 2013 ranged from 0.85 % to 1.85 %gcontent of rutin - 0.03 %, protodioscin - 1.70 %,
prototribescin from 0.55 to 1.15 % and dioscin prototribescin - 1.38 % and dioscin - 0.62 % in
from 0.39 - 0.69 %. Statistical evaluation hasthe sample from cultivated in Bulgaria (Sofia,
observed not significant difference in content ofgenotype from Plovdiv). The content of
this steroidal saponins between the experimentgbrotodioscin in leaves 1.34 %, stems 0.28 % and

years and genotypes. fruits 0.25% (samples from Bulgaria) was
Authors of [5] have analysed the five reported by authors of [7].
samples of puncture vine. Two cultivated Authors of [8] have reported, that

(genotypes from Hungary and Turkey) and threencreasing levels of water stress progressively
wild genotypes from Bulgaria (Plovdiv and reduced vegetative growth and biomass
Vedrare). It was found, that content of rutin from production and increased carbohydrate, soluble
puncture vine cultivated in Turkey (0.15 %) andsugars and free proline content. The chemical
Hungary (0.10 %) is ten times higher than inconcentrations of steroidal saponins increased
samples from wild population from Bulgaria under water stress conditions. Also our
(from 0.01% to 0.03 %). The samples fromexperiments shoved, that soil and climatic
Bulgaria contain high amount of protodioscin condition have influence to accumulation of
and prototribescin. These furanostal saponindiologically active components.

were dominant in the sample from Plovdiv wild Analysis of phytochemicals variability
population (protodioscin 2.48 %,; prototribescin between accessions in the case of medicinal
1.50 %). Content of dioscin in wild populations plants will help to identify them in terms of their
varied from 0.60% (Vedrare) to 0.85% differences in phytochemical constitution.
(Plovdiv). In cultivated samples were content of Moreover, phytochemical differences are good
this compound from 0.47 % (Turkey) to 0.75 % indicators of their genotypic distances [9].
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Significant differences in the Florida, 1991P. 609. _ .
accumulation of rutin and steroidal saponins2- Halvorson W.L., Guertin P. 2003Tribulus

were not observed for genotypes from diﬁerentterrestris L. http://sdfsnet.srnr.arizona.edu/data/sdrs/

. : ww/docs/tribterr.pdf
countries. The obtained results show the3. Salamon I., Haban M., Baranec T., Habanova M.,

significant'impact .Of e)_(perimenf[al year on the Knoll M., The Occurrence of Puncture VirEripulus
accumulation of biologically active substances.ierrestris L) and its Metabolic Characteristics in
The accumulation of content of various gjovakia.Biologia. 2006. 61(1), 25-30.

substances in the Slovakian and Ukrainiang. Su L., Chen G., Feng S.-G., Wang W., Li Z.-F.,
genotypes is affected by infestation of downyChen H., Liu Y.-X., Pei Y.-H. Steroidal saponins
mildew Hyaloperonospora Pgronospora from Tribulus terrestris Steroids 2009. 74, 399-403.
Tribulina). The disease has destroyed the abové. Ivanova A., Lazarova |, Mechkarova P.,
ground part of plants which then has Tchor.banov P._HPLC Met_hod fo_r Sc.reening .of
regenerated. Therefore, the highest content opteroidal Saponins and Rutin as Biologically active
rutin in Slovak genotype (3.95 %) was found in compounds inTribulus terrestris L. In: Second

; N Balcan Conference on Biology, May 21-23. 2010,
2013-High content of rutin was recorded also Plovdiv, P. 129-133.

for Ukrainian genotype (2.28 %). In contrast, theg \asienkova L., Peeva V., Brankova L., Lazarova
content of rutin was lower in Portugal (1.12 %) |, Evstatieva L. Screening by Thermoluminiscence
and Turkish (1.59 %) genotypes. Method the Quantity of Biologically Active
The highest content of total steroidal Compounds fromTribulus terrestris Plants with
saponins was found in Ukrainian and TurkishDifferent Origin. In: Second Balcan Conference on
genotypes (3.25%). High content of total Biology, May 21-23. 2010, Plovdiv, P. 78-81.
steroidal saponins was recorded also in Portugal, et e L e terestrisby Reversed-
o i
gg(r:]g:r}:sgtec(lglélaost/oa)rﬁoLJSr:f[)\(/f.go cg()(;lnotype haLSPhase High-Performance Liquid Chromatography and
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In the present study we were evaluated four playufations of Puncture vin&ribulus
terrestris L. from Slovakia (Nové Zamky), Ukraine (lllichivgk Portugal (Lisbon) and Turkey
(Belek). These plant resources were tested dutiegyears 2012 - 2013 in small plot trials on
experimental fields in Presov (the North - Eastgart of Slovakia). The biologically active
compounds rutin and steroidal saponins (protodmgmiototribescin and dioscin) were extracted by
60 % ethanol. The extract contains (HPLC) 1.12-3@%f rutin, 0.85-1.85 % of protodioscin, 0.55-
1.15 % of prototribescin and 0.39-0.69 % of diosdihe highest content (3.95 %) of rutin was found
in Slovak and the lowest (1.12 %) in the Portugaiajype.



