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Abstract: Phytochemical screening tests were performed first before bulk extractions. Phytochemical screening
resulted in the isolation of new and novel compounds proved to be a leading candidate to fight diseases
including cancer. Aerial parts of E prostrate, E. milii, E. hirta and E. helioscopia were used for phytochemical
screening for the presence of different classes of secondary metabolites. The phytochemical screening revealed
the presence of terpenoids, flavonoides and tannins which are given in Table (2-5). The IR spectroscopy of the
crude extracts indicated the presence of OH, CH stretching saturated, C=O, C=C, NO  C-N, Ar-O, C-O-, R-O-,2,

C-Cl Stretching respectively.
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INTRODUCTION cycloartenol, -amyrin acetate, lupeol, euphol and

The Family Euphorbiaceae consists of 2000 species E. hirta is used in the treatment of gastrointestinal
[1]. The genus Euphorbia is the largest genus of disorders (diarrhea, dysentery, intestinal parasitosis, etc.),
medicinal plants widely distributed in most part of the bronchial and respiratory diseases (asthma, bronchitis,
china and Pakistan. The plants are characterized by the hay fever, etc.) and in conjunctivitis. [8]. hypotensive and
presence of milky latex which is more or less toxic. E. tonic properties have also been reported. The aqueous
prostrata is used in fever, abdominal disorder and as extract  exhibited anxiolytic, analgesic, antipyretic and
blood purifier in the Baluchistan province of Pakistan [2]. anti-inflammatory activities. The stem sap is used in the
The extract of E. prostrata has been found to have treatment of eyelid styles and a leaf poultice for boils and
significant anti-inflammatory, analgesic, haemostatic subsiding swelling [9]. The  literature  survey  revealed
(stops bleeding) and wound healing properties [3]. that E. hirta contains afzelin,  quercitrin,  myricitrin, rutin,
Preclinical and clinical trials have demonstrated its gallic  acid,  quercitin,  euphorbin-A,  B, C, D, -amyrin,
efficacy as an anti-hemorrhoid agent [4]. The major 24-methylenecycloartenol, -sitosterol,   heptacosane,
flavonoides of E. prostrata extract are apigenin, luteolin, n-nonacosane, shikmic acid, tinyatoxin, choline, camphol
apigenin-7-glucoside and luteolin-7-glucoside. The major and quercitol derivatives containing rhamnose and
phenolic compounds present are gallic acid, ellagic acid chlorogenic acid [10].
and tannins [5]. E. hellioscopia latex is poisnous  and  cause

Euphorbia milli is used  for  ornamental  purpose swelling. Mature leave 5g are mixed with  three  spoonful
and have  not   been   reported   in  folk  therapy in of  sugar  to  prepare  a  recipe  taken  twice  a  day to
Pakistan.  In  Nepal  the  latex  is  used  to  treat  sprains relive  constipation  in  the  district  Tank  of  Pakistan
[6] while in china it is used to cure hepatitis and [11].
abdominal  edema.  Phytochemical  studies of methanolic From  the   aerial  parts  of  Euphorbia  helioscopia
extract E. milli revealed  the   presence   of -sitosterol,

flavonoids [7].

L. jatrophane diterpene ester, 5, 11-jatrophadiene-3-
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benzoyloxy-7, 9, 14-tri-acetyloxy-15-ol, lup-20(29)-ene-3- rose-pink  color  indicated the presence of
acetate, lup-20(29)-ene, 3palmitate, 24-methylene,
cycloartanol, 24-methylenecycloart-3-one, cycloartanol,
stigmast-4-ene-3-one, 24-methylene cycloartanol, 24-
methylenecycloart-3-one and stigmast-4-ene-3-one have
been isolated [12].

METERIALS AND METHODS

Plant Material: The selected plants belonging to family
Euphorbiacea were collected from the garden of PCSIR
laboratories  complex,  Peshawar,  Khyber  Pukhtun
Khawa province of Pakistan in the month of February,
2010. The plant materials were identified by plant
Taxonomist, Mr Shahid farooq, PCSIR laboratories
complex, Peshawar and voucher specimens no (10443-6)
PES, of the same were deposited in the herbarium.

Extraction: The Plant materials of E. prostrate,  E. milii,
E. hirta and E. helioscopia were shade dried at room
temperature for 13 days. The shade dried plant materials
were crushed to make fine powder. The powdered
materials (10g each) were soaked in 25ml of methanol for
5 days and then subjected to repeated extraction with 25×
3ml until exhaustion of plant materials. The extracts
obtained were then concentrated under reduced pressure
using rotary evaporator at temperature below 55°C. Their
crude methanolic extracts were suspended in water and
successively partitioned with n-hexane and chloroform.

Phytochemical screening: Chemical screening was
carried out on the n-hexane, chloroform and methanol
extracts by using standard procedure to detect the
constituents as described by Sofowora [13], Trease and
Evans [14] and Harborne [15].

Alkaloids: About 0.2g of each extracts was warmed with
2% H SO  for two minutes. It was filtered and a few drops2 4

of Dragendrof’s reagent were added. Orange red
precipitate indicated the presence of alkaloids.

Tannins: A small quantity of each extract was mixed with
water, heated on water bath and filtered. A few drops of
ferric chloride solution were added to the filtrate. A dark
green coloration indicated the presence of tannins.

Anthraquinones: About 0.5 g of each extract was boiled
with 10% HCl for a few minutes on water bath. It was
filtered and allowed to cool.  Equal  volume  of  CHCl   was3

added  to   the   filtrate.   Few  drops  of  10%  ammonia
was  added  to  the  mixture  and heated. Formation of

anthraquinones.

Glycosides: Each extract was hydrolyzed with  2M HCl
and neutralized with 10% NaOH solution. A few drops of
Fehling solution A and B were added. Red precipitate
indicated the presence of glycosides.

Reducing Sugars: The  extracts  were shaken with
distilled water and filtered. The filtrate was boiled with a
few drops of Fehling’s solution (A and B) for a few
minutes. An orange red precipitate indicated the presence
of reducing sugars.

Saponins: 0.2g extract was shaken with 5ml of distilled
water and then heated to boil. Frothing (appearance of
creamy miss of small bubbles) showed the presence of
saponins.

Flavonoides: 0.2g extract was dissolved in diluted
10%NaOH  and 2M HCl was added. A yellow solution
that  turns colorless indicated the presence of
flavonoides.

Phlobatanins: 0.5 g extract was dissolved in distilled water
and filtered. The filtrate was boiled with 2M HCl solution.
Red precipitate showed the presence of Phlobatanins.

Steroids: 2 ml of acetic anhydride was added to 0.5g of
each extract and then added 2 ml of H S0 . The color2 4

changed from violet to blue or green or red which
indicated the presence of steroids.

Terpenoids (Salkowshki Test): 0.2g of the extract was
mixed with 2 ml of chloroform (CHCl ) and concentrated3

6M  H SO   (3ml)  was  carefully  added  forming  a layer.2 4

A reddish brown coloration of the interface indicated the
presence of terpenoids.

RESULTS

The  weight   and    percent    of    each    extract   of
E.  prostrate (5.60%), E. milii (3.96%), E. hirta (3.60%)
and  E.  helioscopia  (3.10%) aerial parts are given in
Table 1. The phytochemical screening and IR
spectroscopic data of the n- hexane, chloroform and
methanol extracts of the aerial parts of cited species listed
in Table 2-6.

Table 1: Extractive values of aerial parts of E. prostrate, E. milli, E. hirta
and E. helioscopia
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n-Hexane Chloroform Methanol Chemical Components n-Hexane ext Chloroform ext Methanol ext

Plant species extract (%) extract (%)  extract (%) 

E. prostrata 12.60 46.032 5.60

E. milii 7.53 44.44 3.96

E. hirta 6.66 42.22 3.60

E. helioscopia 5.89 35.55 3.10

Table 2: Phytochemical screening of the crude extracts of Euphorbia
prostrata aerial parts

Chemical Components n-Hexane ext Chloroform ext Methanol ext

Alkaloids - - -
Steroids - - -
Terpenoids - + +
Flavonoids - + +
Anthraquinones - - -
Tannins - + +
Phlobatanins - - -
Saponins - - -
Glycoside - - -
Reducing sugars - - -

Table 3: Phytochemical screening of the crude extracts of Euphorbia milii
aerial parts

Chemical Components n-Hexane ext Chloroform ext Methanol ext

Alkaloids - - -
Steroids - - -
Terpenoids + + +
Flavonoids - + +
Anthraquinones - - -
Tannins - + +
Phlobatanins - - -
Saponins - - -
Glycoside - - -
Reducing sugars - - -

Table 4: Phytochemical screening of the crude extracts of Euphorbia hirta
aerial parts

Chemical Components n-Hexane ext Chloroform ext Methanol ext

Alkaloids - + +
Steroids - - -
Terpenoids + + +
Flavonoids - + +
Anthraquinones - - -
Tannins + + +
Phlobatanins - - -
Saponins - - -
Glycoside - - -
Reducing sugars - - -

Table 5: Phytochemical screening of crude extracts of aerial Euphorbia

helioscopia parts.

Alkaloids - - -

Steroids - - -

Terpenoids - + +

Flavonoids - - -

Anthraquinones - - -

Tannins - + +

Phlobatanins - - -

Saponins - - -

Glycosides - - -

Reducing sugars - - -

Table 6: IR Spectroscopic data of the crude methanolic extract of E.

prostrate, E. milii, E. hirta and E. helioscopia

Region cm

-----------------------------------------------------------------------------

Functional E.H E.M E.P E.H.E

groups Crude ext Crude ext Crude ext Crude ext

OH 3350.55(B)  3346.50 3544.33 3555.22

CH 2922.16 2916.37 2918.30 2990.34

C=O 1705.07 1716.65 1732.08 1717.40

C=C 1608.63 1608.62 _ 1012.33

NO 1519.19 1558.48,1506 1456.26 1457.342

C-N 1354.03, 866.04 1361.74 1375.25 1345.33

Ar-O _- 1242.16 _ _

C-O- 1193.94 1068.56 1161.15 1165.17

R-O- 1031.92 1033.85 1035.77 1030.33

C- Cl _ _ 719.45 _

E.H= Euphorbia hirta, E.M= Euphorbia milii, E.P= Euphorbia prostrata,

E.H.E= helioscopia, Ext: extract, B= Broad 

DISCUSSION

In  the   present   work    four    indigenous   species
of  Euphorbia  were selected with a view that they are
used  in  folk  therapy  for  various   ailments  and are a
rich  source  of  secondary  metabolites and
hydrocarbons.

The  used  of  the  title  plants  except Euphorbia
milli  are  used  in  folk  medicine  is   due   to  the
presence of bio active constituents which need further
research.

Phytochemical screening on the crude extracts of the
aerial parts of E. prostrate, E. milii, E. hirta and
E.helioscopia were undertaken. The qualitative presence
of various secondary metabolites such as alkaloids,
steroids, terpenoids, flavonoides and tannins were
tabulated (Table 1-6). 

The methanolic extractive values were E. prostrata
5.60%, E. milli 3.96%, E. hirta 3.60% and E. helioscopia
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3.10%, respectively. (Table1). Whereas the chloroform stretching while, such peak was absent for the other
extractive values were 46.03%, 44.44%, 42.22% and
35.55%, n hexane extracts were 12.60%, 7.53%, 6.66% and
5.89%, respectively.

The  chloroform   as    well    as    hexane   extract  of
E. prostrata were comparatively high. The data showed
that the plants extract obtained in chloroform are rich in
intermediate type polar compounds such as alkaloids,
triterpenes and steroids while the hexane extract showed
that enough quantity of non polar type hydrocarbons
such as triterpenes and fatty acids are present in the
euphorbia species. The medicinal value of these plants
may be intra-species correlation due to the presence of
similar phyto-constituents presents in these plants.

The  terpenoids  present  in  E.  prostrate,  E.  milii,
E. hirta and, E. helioscopia reported for various
biological activates such as antitumor and  anticancer,
anti    inflammatory    and     antiviral/antibacterial   [16].
E. heterophyla showed antimicrobial and anticancer
activities [17].

The  flavonoides   are  deducted  in  aerial  parts  of
E.  prostrate,  E.   milii,   E.   hirta   but   was   absent  in
E. helioscopia. Flavonides are poly polyphonolic
compounds widely distributed in plants. Flavonoids are
beneficial for human health due to a large range of
biological activity such as antimutagenic,
anticarcinogenic, immune-stimulating and anti-
inflammatory and arteriosclerosis inhibiting effects [18].
The polyphenols are also act as a good antioxidant,
inhibiting lipid per oxidation and scavenge superoxide.
Additionally flavonoids also exhibited anti-inflammatory
properties  and  could interact with cyclooxygenase
(COX-2) as selective inhibitors [19].

On the other hand, the IR spectroscopy showed the
presence of phytoconsitutants (Table 6). The IR gives
broad pack at 3350.55, 3346.50, 3544.33 and 3555.22 which
indicate the presence of OH stretching. It gives a strong
peak at 2922.16, 2916.37, 2918.30 and 2990.34 which
indicated the presence CH stretching saturated. The peak
obtained at the 1705.07, 1716.65, 1732.08 and 1717.40
indicated the presence of C=O.

The peak obtained at 1608.63, 1608.63 and 1012
indicate the presence of C=C aromatic system in all the
title plants except Euphorbia prostrate. The peak
observed at 1519.19, 1558.48, 1506, 1456.26 and 1457.34
indicated the presence of NO  The presence of IR peak at2.

1242.16 obtained for Euphorbia milii showed Ar-O
stretching. The peaks at 1031.92, 1033.85, 1035.77, 1030.33
showed the presence of R-O- While exceptional peak at
719.45 for Euphorbia hirta showed the presence of C- Cl

plants.
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