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Abstract- In India researchers are focused on plant medicine to avoid the use of synthetic antibiotics. About 80% of rural
population depends on herbal medicine for their primary health care. Due to the inadequacy of information about their
phytochemical and therapeutic properties, some of these sources are still remained unrevealed. In this present study Tribulus
terrestris (TT) was collected from local area in and around Gobichettipalayam, Erode and Tiruppur District, India. The
qualitative phytochemical analysis of Tribulus terrestris (TT) was performed in seven solvents of Chloroform, Petroleum ether,
Acetone, Methanol, Ethanol, Ethyl acetate and Aqueous extracts. The phytochemical analysis of crude extracts of Tribulus
terrestris showed the presence of carbohydrates, amino acids, proteins, glycosides, tannins, terpenoids, phenols, alkaloids and
saponins. Each crude extract of the plant Tribulus terrestris was comparatively analyzed for presence of phytoconstituents and
ethyl acetate has good extractability. The qualitative estimation of Tannins, Alkaloids, and Flavonoids in the Ethyl acetate
extract of Tribulus terrestris was determined by the standard methods. The total Tannin, Alkaloid and Flavonoid content of the
Ethyl acetate extracts were 2.76pg/ml,0.56mg/ml and 0.45mg/ml. The thin layer chromatography was performed to find most

active constituent in all fractions.
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l. INTRODUCTION

Gokshura (Tribulus terrestris Linn) is one among the ten
drugs included under Dasamoola in the Ayurvedic classics.
In clinical practice both roots and fruits of this plant are used.
Gokshura (Tribulus terrestris Linn) is a procumbent herb and
a common plant of wasteland, chiefly in hot, dry and sandy
regions, throughout India [1]. The plants are the one of the
most important sources of production of medicines. The
basis of many traditional medicine systems throughout the
world for thousands of years using plants and continue to
provide mankind with new remedial action. The bioactive
medicinal plants have been the mainstay of traditional herbal
medicine amongst rural citizens international while earliest
time [2]. Due to wholesale use of artificial antimicrobials, the
development of resistant and multi resistant pathogens have
been observed [3]

Recurrently, then each and every human beings
used plants for a variety of purposes. Most of the medicines
are prepared from natural ingredients, specifically from plant
sources. The India is the richest country in its plant
biodiversity. It is commonly estimated that over 6000 plants
in India are used in traditional purpose, folk and herbal
medicines [4]. With reference to 3.4 billion people in the
developing world depend on plant-based traditional
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medicine. This represents about 88 percent of the world
population, who rely mainly on traditional medicine for their
major health care [2]

Natural therapeutics which are derived from plants
are more important because of lesser side effects, effective,
cost effective and ecofriendly as compared to chemically
synthesized medicines. The concentration of phytochemicals
is different in different plants and also in different in
different parts of the same plant [5]. The awareness of the
chemical constituent of plants is attractive because such
information will be of importance for the synthesis of
complex chemical substances [6].

Phytochemicals are regarded as secondary
metabolites because the plants that manufacture them may
have little need for them [7]. The therapeutic efficacy of
plants depends on their production of secondary compounds
such as alkaloids, flavonoids, saponins, terpenoids, steroids,
phlobatannins, glycosides, tannins, etc. [5]. Plant Tribulus
terrestris is a common shrub found in India. It is an annual
plant found in warm and dry tropics of Asia, Africa, Europe,
America and Australia[8]. The present study aimed to
investigate the biologically active phytochemical properties
of Tribulus terrestris. The antibacterial activity of Tribulus
terrestris were performed against Escherichia coli and
Staphylococcus aureus reported already [9].
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1. MATERIALS AND METHODS

Collection of Plant Material

Fresh leaves of Tribulus terrestris (Figure 1) free
from diseases were collected from in and around
Gobichettipalayam, Tirupur and Erode districts. The leaves
were washed thoroughly 2-3 times with running tap water
and once with sterile distilled water, leaf materials were then
air dried and crushed the leaves. The powder of Tribulus
terrestris was stored in sterile glass bottle under the shade
and used for extraction.

Preparation of plant extract
Agueous extraction

20 grams of air dried fine powder of leaves of TT
was infused in double distilled water (100ml) until complete
exhaustion. The extracts were filtered using Whatman filter
paper No.1 and the filtrate was kept in a water bath at 80°C
for 2 hours. The dried crude extracts were kept at 4°C for
further use.

Solvent extraction (Methanol, Ethanol, Petroleum ether,
Chloroform, Ethyl acetate and Acetone, Aqueous)

20 grams of each of the dried powdered materials
(leaves) were soaked separately in 100 ml of each of the
solvents viz. Ethanol, Methanol, Chloroform, Acetone,
Aqueous, Ethyl acetate and Petroleum ether for 24 hours at
31°C until complete exhaustion of the material. At the end of
24 hours, each extract was passed through Whatman No 1
filter paper and the filtrates were kept in a water bath at 80°C
for 2 hours. The paste like extracts were stored in labelled
screw capped bottles and kept in a refrigerator (4°C). Each of
the extract was individually diluted using minimal amounts
of the extracting solvent prior to use.

Preliminary Qualitative phytochemical analysis of crude
extracts

The crude extracts of Tribulus terrestris were
subjected to preliminary phytochemical screening for the
detection of Terpenoids, Flavonoids ,Phenols , Saponins
Tannins, Alkaloids, Proteins, Amino acids, Resins, Oils,
Carbohydrates, Steroids and Glycosides. The phytochemical
study (colour reactions) was performed with different solvent
extracts of Tribulus terrestris using the following procedure.
Terpenoids (Salkowski test)

In a test tube 5ml of solvent extracts was taken and
mixed with 2ml of chloroform and 3m1 of conc. H,SO, was
carefully added to form a layer. At the interphase a reddish
brown colour indicates the presence of terpenoids in the
extracts [10].

Flavonoids (Ammonium Test)

A small amount of the plant extract is heated with
10ml of Ethyl acetate in boiling water for 3 minutes. The
mixture was filtered and the filtrates were used for the
following test. The filtrate was shaken with 1 ml of dilute
ammonia solution (1 %). The layers were allowed to
separate. A yellow colouration observed at ammonia layer
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which indicates the presence of the flavonoids in the plant
extract [11].
Phenols ( Ellagic Acid Test)

The TT plant extract solution was treated with few
drops of 5 % (w / v) glacial acetic acid was added and 5 %
(w / v) NaNO, solution. The solution turned into neither
muddy nor Niger brown precipitate occurred. Hence, the
presence of phenols was confirmed [11]

Saponins (Haemolytic test)

29 of TT extract was mixed with 4ml of water. The
mixtures were shaken vigorously. Formation of froth at 2cm
showed the presence of saponins. The degree of froth formed
determines the quantity of saponins present in extracts [12].
Tannins (Ferric chloride test)

The presence of tannin in the extract was done by
taking 5ml of extract in a test tube and added few drops of
0.1% Ferric chloride solution. A bluish black color /
brownish green precipitation indicates the presence of
tannins [13].

Alkaloids (Mayer’s Test )

The plant extract was warmed with 2 % H2SO4 for
two minutes. It is filtered and few drops of Mayer’s reagents
were added separately, examined white colour precipitates
indicate the positive result [11].

Protein (Biuret test)

Mixed 2gm of extract in 4ml of 40 % sodium hydroxide
solution, followed by 2 - 10 drops of 1 % copper sulphate
were added. Formation of violet colour confirmed the
presence of proteins [14].

Amino acids (Ninhydrin test)

About 0.5mg of extract was taken and 2
drops of freshly prepared 0.2 Ninhydrin reagents were added
and heated. The appearance of purple or pink colour
indicates the presence of protein, peptides and amino acid
[15]

Test for resins

In 2 ml of extract, about 5 - 10 ml of acetic
anhydride was added and dissolved by gentle heating. The
solution was cooled and about 0.5 ml of concentrated H,SO,
was added. The formation of bright purple colour which
immediately changed to violet colour indicated the presence
of resins[11].

Detection of oils

Test solution was applied to filter paper it
developed a transparent appearance in the filter paper. It
indicates the presence oil [15].

Carbohydrate (Benedict’s test)

Crude extract (1gm) was mixed with 2ml of
Benedict’s reagent (alkaline solution containing cupric citrate
complex) and boiled in water bath; the formation of reddish
brown precipitate confirmed the presence of carbohydrates
[12].

Detection of steroids

Dissolved 1 g of crude extract in 2ml of

Chloroform, 2ml of conc.H,SO, was added followed by
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addition of 2ml of acetic acid. The formation of bluish green
colour indicates the presence of steroids [12].
Glycosides (Keller killiani test)

In 2 ml of plant extract, glacial acetic acid, one drop
of 5 % FeCl; and conc. H,SO, were added. Reddish brown
colour appears at intersection of the two liquid layers and in
upper layer appears bluish green confirms the presence of
glycosides [11].

Quantitative phytochemical analysis of Tribulus terrestris:
Alkaloids

2g of the sample in 250ml beaker, 120ml of 10%
acetic acid in ethanol was added, covered and allowed to
stand for 4 hours. This was filtered and the extract was
concentrated on a water bath to one quarter of the original
volume. Concentrated ammonium hydroxide was added drop
wise to the extract until precipitation was complete .The
whole solution allowed to settle and the precipitate was
collected and washed with dilute ammonium hydroxide and
the filtered. The residue is the alkaloid which was dried and
weighed [16].

Flavonoids

2g of the plant sample was extracted repeatedly with
20ml of 80% aqueous methanol at room temperature. The
whole solution was filtered through Whatman filter paper No
42 (125mm) the filtrate was later transferred into a crucible
and evaporated into dryness and weighed to a constant
weight [17].

Thin Layer Chromatography:

The crude Ethyl acetate extract of Tribulus
terrestris subjected to Thin Layer Chromatographic
analysis. TLC plates were prepared by using Silica gel as
absorbant .15gm Silica gel — G was mixed with 30ml of
distilled water (1:2) to make slurry. The slurry was
immediately poured in to the plates. Plates were then allowed
to air dry for one hour and using a micropipette about 10ul of
the extracts were loaded gradually over the plate. Solvent
systems used were chloroform and Methanol in the ratio
5:1.TLC spots were visualized under UV light and adequate
TLC reagents were used to detect the phytoconstituent.
Individual Rf value for each spot was measured and
calculated using the following formula:

Distance travelled by solute

Rf =

Distance travelled by solvent

1. RESULT AND DISCUSSION

In this present study the pharmaceutically active leaf extract
of Tribulus terrestris Figure 1 collected in and around
Gobichettipalayam, Tirupur and Erode districts. The
qualitative phytochemical test for the extract was performed.
For this investigation seven solvents were chloroform, Ethyl
acetate, Petroleum ether, Methanol, Ethanol, Aqueous and
Acetone shown in Figure 2. The presence of many
phytochemical bioactive thirteen compounds such as
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Terpenoids, Flavonoids ,Phenols , Saponins Tannins,
Alkaloids, Proteins, Amino acids, Resins, oils,
carbohydrates, Steroids and Glycosides were studied Table 1.
Ethyl acetate of TT leaf contains totally seven phytoactive
components out of thirteen compounds. They were
terpenoids, phenol, saponins, alkaloids, aminoacids, steroids,
glycosides and the results revealed the presence of medically
active compounds, it could be seen that proteins, steroids,
alkaloids, flavonoids, phenols, glycosides and tannins were
highly present in the ethanolic extract which are similar to
the previous reports of Gomathi et al[18].Acetate extract of
TT leaf contains 3 components (saponins, tannins and
steroids) and terpenoids, saponins, proteins, steroids and
glycosides were present in chloroform extract. Whereas in
petroleum ether extract contains only protein out of thirteen
component. The aqueous extract of TT leaf contains
flavonoids and proteins. Finally the results revealed that
ethanol and ethyl acetate has good extractability solvent
Fig.4.Such bioactive and phyto constituents may be
responsible for various pharmacological actions of this plant
part like antibacterial, anticancer, antiulcer, cardio protective
and chemo protective activities as suggested by Chhabra et
al[19].

The amount of total Tannins, Alkaloids, and
Flavonoids in the Ethyl acetate extract of Tribulus terrestris
was determined by the standard methods Figure 3. The total
Tannin content of the Ethyl acetate extracts 2.76pg/ml
followed by the total Alkaloid content of the Ethyl acetate
extracts 0.56mg/ml followed by the minimum amount of
flavonoids content of the Ethyl acetate extract 0.45mg/ml
Fig.4. This result is an agreement with the results of Tariq
and Reyaz [20], prove that among the different extract the
maximum compound was derived from tannin content was
found to be 0. 96 mg/ml in biomedically active plant of
Tribulus terrestris.

The active phytochemical components were
detected by thin layer chromatography. Using this TLC
analysis differentiated between monomeric and dimeric
forms of flavonoids. In this study the TLC bioautography
was performed against the Ethyl acetate plant extracts. In
majority of the extract tested by TLC bioautography, phenal,
tannin was observed as the most common active constituents.
In Figure 5 & Table 2 shows TLC (Thin Layer
Chromatography) for various fractions of TT leaf ethyl
acetate extracts.

V. CONCLUSION

Recurrently the growing interest in plant secondary
metabolites has encouraged the need to review the traditional
phytochemical extraction technologies and develop new
economical, efficient and rapid extraction technologies for
enhancing the concentration of phytochemical. The fact that
one single plant can contain up to several thousand
secondary metabolites, makes the need for development of
high performance and rapid extraction methods an absolute
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necessity. The present study has attempted to point out the
comparative evaluation of qualitative and quantitative
phytochemical analysis of south Indian plant leaf extracts of
Tribulus terrestris. Indeed the exact biomedically important
phytochemical components identification is in under
investigation. Antibacterial activity of TT leaf extract against
wound pathogens were reported [9]

Figures and Tables

Fig.2.3.Crude extract of TT leafs ‘

Figure 2 : Extraction of Solvent from bioactive leaf of Tribulus terrestris
a) Petroleum ether b) Acetone c) Ethanol d) Aqueous e) Ethyl acetate f)
Methanol g) Chloroform
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Figure 3: Analysis of best extraction solvent of TT by using XLstat
software version 2018.5,Addinsoft (EA-AC extract of acetone, AQ
aqueous, C chloroform, E ethanol, EA-Ethyl acetate, M methanol, PE
petroleum ether

Alkaloids Flavonoids

Figure 4.Quantitative analysis of EA extract of TT leaf
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Fraction:al-a5 Fraction: b1-b5

Fraction:c1-c5 Fraction :d1-d5

Fraction f1-f4, fe
Figure 5. TLC for various Ethyl acetate extract of Tribulus terrestris
(Fal-Aromatic compounds, Fa2, Fb4, Fcl,-Aminoacid, Fa3, Fb3, Fc4,
Ffl1-Phenol, Tannin, Fa4, Fc3, Fd2,-Lipid, Fa5, Fb5, Fc5, Fd4, Ff4-
lodine, Fb2, Fc2, Fd3, Ff2, Fe-Organic acid)

Table 1: Phytochemical analysis of leaf extracts of Tribulus terrestris

4 Saponin | Sodium | Honey L T O I S S -
s Carbon | comb
ate like forth
5 Tannins | Ferric Bluish + |- -]+ - |- -
chlorid | black
e colour
6 Alkaloid | Mayer’ | Pale L I B -l - |-
s S yellow
reagent
7 Protein NaoH Violet - -l - - + |+ |+
and colour
copper
sulphat
e
8 Aminoa | Ninhyd | Pink or | - + |+ - - - -
cids rin purple
reagent | colour
9 Resins Acetic Bright - - - - -]
anhydri | purple
de and | colour
Conc.
Sulphur
ic acid
10 | Oils - Transpar | - E N - |- -
ence
11 | CHO Benedi Reddish | - -l - - - - -
ct’s brown
reagent
12 | Steroids | Acetic Violetor | + | - |+ |+ | +]| - -
anhydri | blue or
de and | green
sulphur
ic acid
13 | Glycosi Glacial | Bluish + |- |+ - + | - -
des acetic green
acid, colour
ferric
chlorid
e

Note:+ sign indicates presence of phytocompounds, - sign indicates
absence of phytocompounds (EA-Ethyl acetate, M-Methanol, E-
Ethanol, AC-Acetone, C-Chloroform, PE-Petroleum ether, AQ-
Aqueous)

Table 2: TLC (Thin Layer Chromatography) for various fraction using
Ethyl acetate extract for Tribulus terrestris

(T
S. Phyto Reagen | Appear | Solvents
No | compon | t ance
ents E|M|E|A]C|P A
A c E | Q
1 Terpeno | Conc. Grayish | - |- | +] - + |- ]-
ids Sulphur | colour
ic acid
2 Flavono | HCL Reddish | - - - - N R
ids and pink  or
Zinc or | dirty
Magnes | brown
ium
3 Phenol Ferric Blue or | + |- | +] - - -
chlorid | green
e colour

Fracti | Sub RF Compounds Colour Present/
on Fract | value Absent
ion
Fal 0.75 Aromatic Blue colour | Absent
compound
Fa Fa2 0.75 Amino acid Reddish Absent
spot
Fa3 0.75 Phenol, tannin Yellow Present
transparent
Fa4 0.75 Lipid Red spot Absent
Fa5 0.75 lodine Brown spot | Present
Fbl 0.87 Organic compound | Brown Present
greenish
Fb back
Fb2 0.87 Organic acid Yellow Present
blue back
Fb3 0.87 Phenol,tannin Yellow Present
transparent




Int. J. Sci. Res. in Biological Sciences

Fb4 0.87 Reddish

spot

Amino acid Absent

Fb5 0.87 lodine Brown spot | Present

Fc

Fcl 0.95 Reddish

spot

Amino acid Absent

Fc2 0.95 Yellow Present

blue back

Organic acid

Fc3 0.95 Lipid Red spot Absent

Fc4 0.95 Yellow Present

transparent

Phenol,tannin

Fc5 0.95 lodine Brown spot | Present

Fd

Fd1l 0.83 Brown Present
greenish

back

Organic compound

Fd2 0.83 Lipid Red spot Absent

Fd3 0.83 Yellow Present

blue back

Organic acid

Fd4 0.83 lodine Brown spot | Present

Fe

Fel 0.97 Yellow Present

blue back

Organic acid

Ff

Ffl 0.92 Yellow Present

transparent

Phenol,tannin

Ff2 0.92 Yellow Present

blue back

Organic acid

Ff3 0.92 Lipid Red spot Absent

1.

2.

(3]

[4].

[5].

(6].

7.

(8].

[9].
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