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ABSTRACT

Morphological, chemical and pollen grain by scanning electron microscopy (SEM) for the species Tribulus terrestrisL.
(Zygophyllaceae). Different external and internal morphological, anatomical and pollen grain characteristics were found
In the examined species. Also the chemical analysis suggested for total fatty acids by gas-liquid chromatography and
seven fatty acids compenent identified which are they: palmitic acid, arachidic acid, pentadecylic acid, oleic acid, myristic
acid stearic acid and linoleic acid. The detection of flavonoids by HPLC (High performance liquid chromatography) about
eight compounds of the aerial parts of this species were found, which are they: quercetin-3- glucoside, kampferol,
hespirtin, luteolin-7- glucose, rutin, rhamnetin, apigenin-7- glucoside, acacetin.The pollen morphological analysis by
light microscopy (LM) and scanning electron microscopy (SEM) done.
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INTRODUCTION

The herbaceous plant Tribulus terrestris (puncturevine) is annual of worldwide distribution that is
characterized by having spiny mericarps of fruitfrom the Zygophyllaceae family which contains about 25
genera and 240 specie[1,2]. It is considered a very important medicinal plant. Townsend and Guest have
reported two species in Iraq that Tribulus terrestris is one of them. There are many studies in the world
dealing with this species in many biological or environmental aspects, but in Iraq, the studies are few,
such us the study in Bulgaria which dealt with the environmental and anatomical aspects of the species,
and also the chemical study which carried out in Iran for the flavonoids in root, leaf and fruit of this
species [3,4,5].Therefore, a valuable study had been carried out on Tribulus terrestris in morphological,
chemical, geographical and the pollen grain by scanning electron microscopy (SEM)studies. The study
aimed to identify the characteristics that distinguish the species from the rest of the plant species.

MATERIALS AND METHODS

Morphological characteristics: Samples of mature leaves, stems, and roots of Tribulus terrestris were
collected from the garden of Iraq Natural History Research Center and Museum in Iraq. So the species was
identified by using available references[6].

Anatomical characteristics: The anatomical sections of fresh samples of leaves and stems done at Iraq
natural history research center and museum, university of Baghdad, using hand sectioning method.[6]
Chemical analysis: a: total fatty acids:- GLC technique(gas-liquid chromatography used to analyze fatty
acids)[7].

b: detection the flavonoids: according to [8].
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Pollen grain: The materials for the study were collected from the garden of Iraq Natural History
Research Center and Museum, Pollen grain were studied by means of light microscopy (LM).Its described
by [9]and scanning electron microscopy (SEM) DSM 960A of an accelerating voltage of 10-15 kV..

RESULTS AND DISCUSSION
Table 1: Systematic Classification of Tribulus terrestris

Kingdom Plantae
Division Angiospermsae
Class Rosids

Order Zygophyllales
Family Zygophyllaceae
Genus Tribulus
Species terrestris

4 5
Figure 2:Morphological features of Tribulus terrestris

The morphological features In our studies for the species are summarized in table (1).Different external and
internal morphological characteristics were found In the examined species Tribulus terrestris which is
prostrate annual herb, also the measurements for the species in length of stem, leaves, pedicels, sepals, petals
stamen and fruit were recorded. The species recorded the range from 90 mm to 120 mm in the stem
length while the species recorded the range from 4 to 7 in leaflet pairs, oblong, mucronate white-sericeous
on the lower side. So the stamen ranging from 8 to 10. Flowers solitary, pedicels ranged from 8 mm to 12
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mm. This data agree with[10] hairy stem has circular shape in cross sections, So the cuticle layer thickness
recorded the range from 5mm to 8mm and the Single layer of ovate and semi- rectangular cells of
epidermis layer showed, Also thickness recorded the range form30mm to 40mm while the cortex layer
has ovate and oblong ovate parenchymatous cells with range of thickness from 88mm to 95mm.
Pericycle containing continuous ring of sclerenchyma cells. Collateral vascular bundles was separated
whith medullary rays represented the stele of this plant and the pith thickness ranged from 300mm to
350mm which consisted of thin walled parenchymatic cells. The cross sections of Tribulus terrestris
leaflets showed that a thin layer of cuticle which ranged from 2mm to 3mm covered the polygonal or
rectangular uniseriate epidermal cells which ranged from 16mm to 20mm, So the adaxial, abaxial and
stem epidermis of Tribulus terrestris have anomocytic stomatal complex. Mesophyll was bifacial of
palisade layer thickness from 70mm to 80mm and spongy layer which has thickness ranged from 55mm
to 60mm. The cross section of Tribulus terrestris petiole has subrectangular shape. The thin layer of
cuticle which ranged from 2mm to 3mm covered the ovate and oblong ovate uniseriate epidermal cells
which ranged from 20mm to 25mm, So cortex thickness ranged from 60mm to 64mm. Tribulus terrestris
trichomes observed onAll the observed trichomes on the leaf, petiole and stem surfaces of Tribulus
terrestris were glandular unicellular type with acute apexes and thin walls This data agree with [11,12].

Figure 3:Anatomical features of Tribulus terrestris (520X)

Table 2: The features of Tribulus terrestris

Morphological features of Tribulus terrestris
habit Stem length Leaflets Leaflets Pedicels Sepals Petals Stamins Fruit
cm pairs mm length length length length
mm mm mm mm
annual 90-120 4-7 4-6X 8-12 3-4 5-8 8-10 7-8
6-8
Anatomical features of Tribulus terrestris stem
Cuticle thickness Epidermis Cortex vascular tissue vascular tissue Pith
pm thickness thickness pm form thickness Thickness
um um um
7-5 30-40 | 88-95 [ obovate 110--120 300-350
Anatomical features of Tribulus terrestris petiole
Cuticle thickness Epidermis Cortex vascular vascular tissue thickness Pith
pm thickness pm thickness pm | tissue form pm Thickness pm
4-5 20-25 40-45 ovate 60-64 100-120
Anatomical features of Tribulus terrestris leaf
Cuticle adaxial abaxial mesophyll vascular tissue+
thickness epidermal epidermal palisade cells spongy cells sclerenchyma
thickness thickness
2-3 16-20 17-22 300-400
70-80 55-60
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In chemical studies about seven fatty acids for different types identified. They are: palmitic acid, arachidic
acid, pentadecylic acid, oleic acid, myristic acid stearic acid and linoleic acid, and the maximum
percentage for the separated fatty acids was palmitic acid which was 20.65% while the minimum
percentage for the separated fatty acids was linoleic acid which was 3.61%. These data in agreement with
result of [9,10]The detection of flavonoids by HPLC about eight compounds of the aerial parts of this
species were found, which are they: quercetin-3- glucoside, kampferol, hespirtin, luteolin-7- glucose, rutin,
rhamnetin,apigenin-7- glucoside, acacetin. these data in agreement with result of [13,14,15].

Table 3: The component of fatty acid in Tribulus terrestris

No fatty acids Total amino acids (%)
1 Palmitic acid 20.65

2 Arachidic acid 10.77

3 | Pentadecylic acid 8.38

4 Oleic acid 7.93

5 Myristic acid 16.46

6 Stearic acid 6.69

7 Linoleic acid 3.61

Table 4: The component of flavonoids in aerial

arts in Tribulusterrestris

Hespirtin

No. Flavonoids Mg/l
1 | Quercetin-3-glucoside | 1.87
2 Kampferol 2.66
3 Hespirtin 12.94
4 Luteolin-7- glucose 5.44
5 Rutin 3.72
6 Rhamnetin 0.58
7 | apigenin-7- glucoside | 4.36
8 Acacetin 6.31
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Figure 4:The structure of the investigated flavonoid

The pollen morphological analysis give a proved taxonomical significance and successfully using as an
additional criterion for delimitation of the taxa, especially the polymorphous one. The results of pollen
grains showed that the species T. terrestris in LM are spheroidal, exine pattern is reticulate, pantoporate,
oblate-sheroidal. The value of the exine size ranged from 5um to 6um. dimensions for the exine reticulate
structures ranged from 7pum to 8um.magnitude for the bronchi ranged from 6pum to 10pumthese data in
agreement with result of[16,17,18].

3 4

Figure 5:Generall view of pollen grains (1,2) (LM) ; (3,4) (SEM) 540X
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