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Abstract

Phytochemical screening of Pulicaria glutinosa different fractions revealed the presence of
different classes of secondary metabolites including alkaloids, terpenes, sponins, flavonids,
anthraquinone and glycosides. Moreover, total phenoalics, total flavonoids, and in vitro
antioxidant activities (DPPH, ABTS metal chelation effect in the Fe2*-ferrozin test system) of P.
glutinosa different fractions were determined. Total phenol and flavonoid content of the tested
fractions were measured by folin ciocalteu and AICl3 assays, respectively. The Phenol and
flavonoid content of the various fractions varied between 18.33 — 199.44 mg/g and 14.64 —
164.73 mg/g., respectively. Butanol fraction had the highest content of phenols and flavonoids
and exhibited the greatest antioxidant activity in scavenging of DPPH" free radical and ABTS**
radical cation assays.

Keywords: P. glutinosa, antioxidant, total phenol, total flavonoid; DPPH*, ABTS*, metal

chelating activity

Introduction

Pulicaria genus belonging to Asteraceae family (coomonly known as
Compositeae), comprises more than 100 species [1,2]. Plants
belonging to this genus are used in Arabic traditional medicine,
especially in Saudi Arabia, as herbal remedies for the treatment of
many ailments including inflammation, intestinal disorders,
menstrual cramps and as an insect repellent [3-5]. A thorough
literature survey reveals that many Pulicaria spevies were
investigated for their chemical constituents ([6]. Results revealed
that these plants contain different classes of terpenoids including
diterpenes [7-9], sesquiterpenes [10,11], caryophyllenes and
caryophyllane derivatives [12] in addition to simple phenolics [13]
and flavonoids [14]. Caryophllene and its 5,6-epoxide has been
obtained from P. crispa growing wild in Saudi Arabia [15]. However,
Pulicaria glutinosa, being a rare plant that grows in limited areas in
the Arabic world, especially in Saudi Arab is, is seldom investigated.
In fact, this genus is least explored in terms of its
ethnopharmacological effects and only few reports were concerned
with isolating and characterization of its chemical constituents,
mainly sesquiterpenoids [16]. The extract obtained from the plant
has been used lately in the green chemistry synthesis of different
types of nanoparticles. The plant has never been investigated for its
antioxidant activity, total phenolics or total flavonoids-content. Lately,
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P. glutinosa has been investigated for its neuro-protective activity in
oxidative stress induced neurotoxicity in Zebra fish embryos [17].

In a continuation of an extensive program designed for investigating
medicinal plants from the Flora of Saudi Arabia regardless of their
claimed ethnopharmacological use, this current investigation has
been designed to evaluate the different classes of secondary
metabolites in of P. glutinosa through chemical methods. Moreover,
the total phenolics and total flavonoid contents in the different crude
fractions obtained from P. glutinosa were determined. In addition,
the antioxidant activity of the crude fractions of the plant was
evaluated using the DDPH and ABTS and metal chelating assay
methods.

Materials and Methods

Plant material

Fresh Pulicaria glutinosa was collected from Wadi Nisah, Riyadh-
Saudi Arabia. The plant was identified by Dr. Jacob Thomas,
Department of Botany, King Saud University, Saudi Arabia. The
plant material was grounded into fine powder using a mechanical
grinding machine.
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Extraction

Freshly collected plant material was air dried in shade until constant
weight. A sample weighing 100 g of powdered dried plant material
was extracted with 500 mL of petroleum ether in a Soxhlet type
apparatus to remove fatty materials. According to the procedure
listed in the literature [18,19], the residual plant material was
extracted with 500 mL methanol. After evaporating methanol under
vacuum, the gummy residue (15.7 g) was partitioned between
CHCI3 and H20 (1:1) yielding the chloroform (7.14 g) and water
(4.94 g) extracts. The dried CHCI3 extract was partitioned between
10% aqueous methanol and hexane yielding the aqueous methanol
(A, 217 g) and hexane (H, 3.48 g) fractions. The polar organic
compounds were extracted from water by n-butanol yielding the
butanol (B, 1.96 g) and water (W, 2.98) fractions.

Phytochemical Screening

All four fractions obtained from P. glutinosa upon partitioning the
alcoholic gummy residue using solvents of different polarities, were
tested for the presence of the different classes of secondary
metabolites including flavonoids, alkaloids, tannins, terpenes,
saponins, anthraquinones, glycosides and tannins according to the
procedures described in the literatures [20-22]. The qualitative
results are expressed as (+) for the presence and (-) for the absence
of phytochemicals (Table 1).

Determination of total phenolic content

Total phenolic content in each fraction of P.glutinosa was determined
using the Folin-Ciocalteu method according to the procedure
described in the literature [23] with slight modifications. Briefly, 0.5
ml sample of each fraction was introduced into a test tube followed
by the addition of 2.5 ml of Folin-Ciocalteu’s reagent (diluted 10
times with water) and then 2 ml of sodium carbonate solution (7.5%
wiv) was added. The mixture was allowed to stand at room
temperature for 30 min and the absorbance was then recorded at
765 nm using UV- visible spectrophotometer. Gallic acid standard
solutions of different concentrations were used for establishing the
calibration curve. All determinations were performed in triplicate.
Total phenolic content was obtained from a regression equation, and
expressed as mg/g of gallic acid equivalent.

Determination of total flavonoid content

The total flavonoid content (TFC) of each fraction P. glutinosa was
determined using colorimetric aluminum chloride (AICI3) assay
method according to the procedure listed in the literature [24]. A 0.5
ml aliquot of the tested fraction was added to a test tube. Then, 2 ml
of distilled water was added followed by the addition of 0.15 ml of
sodium nitrite solution (5% NaNO2, w/v). The reaction was allowed

to stand for 6 min, and then 0.15 ml sample of 10 % AICI3 solution
was added. The solution was incubated for 6 min after which, 2 ml
of 4 % (w/v) NaOH solution was added and the final volume was
adjusted to 5 ml with distilled water. The resulting solution was
incubated for 15 min before measuring its absorbance at 510 nm
using colorimeter. Distilled water was used as blank. Total flavonoid
content (TFC) is expressed in mg of quercetin equivalents per gram
of the tested fraction. All the determinations were carried out three
times.

DPPH: free radical scavenging activity

The total radical scavenging capacities of the four fractions of P.
glutinosa were determined according to the procedure described in
the literature [25] with slight modifications. Ascorbic acid and [-
tocopherol were used as positive controls. A solution of DPPHe (0.1

mM) was prepared in methanol. A 1.0 ml sample of various
concentrations (0.005-0.10 mg/ml) of each prepared fraction in
methanol were added to 2 ml of 0.1 mM methanol solution of DPPHe.
The solutions were allowed to stand at room temperature in the dark
for 30 min. The absorbances of the resulting solutions were then
measured at 517 nm against blank samples using UV- visible
spectrophotometer. All determinations were performed in triplicate.
The ability to scavenge the DPPH- radical was calculated using the
following equation:

DPPH- scavenging effect (%) =Ablank-Asample / Ablank x100%
The antioxidant activity of all samples was expressed as IC50 which
is defined as the minimum concentration (in mg/ml) of extract
required to inhibit the formation of DPPHe radicals by 50%. [DPPH¢]
decreases significantly upon exposure to radical scavengers.

ABTS** radical scavenging assay

The total antioxidant activity was determined by radical cation of 2,2"-
azino-bis(3-ethylbenzothiazoline-6-sulphonic ~ acid ~ (ABTSe+)
decolorization assay according to the method described in the
literature with some modifications (Al-Qudah et al., 2014). The
ABTSe+ cation radical solution was prepared by reacting similar
quantities of 7 mM of ABTS and 2.4 mM of potassium persulfate
(K25208) solution for 16 hour at room temperature in the dark.
Before use, this solution was diluted with methanol until an
absorbance value of 0.75 + 0.02 at 734 nm was obtained. The
reaction mixture comprised 3 ml of ABTS+ solution and 1 ml of the
tested fraction at various concentration (0.005-0.10 mg/ml). The
absorbance of the mixture was measured at 734 nm by using UV-
visible spectrophotometer. A blank was run in each assay and all
measurements were done after at least 5 min. The ABTSe+
scavenging capacity of the each tested fraction was compared to
those obtained for the positive controls ascorbic acid and a-
tocopherol. The percentage inhibition was calculated according to
the equation:
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ABTSe+ radical scavenging activity (%) = (Aviank — Asample /Ablank) X
100

%ABTS++ scavenging ability was expressed as IC50 (mg. ml-1).
Metal chelating activity

The chelating activity for ferrous ions was measured by the method
of [26]. The reaction mixture contained 0.5 ml of various
concentrations of tested fraction, 1.6 ml of deionized water and 0.05
ml of 2 mM of FeClz solution. After 30 s, 0.1 ml of 5 mM ferrozine
solution was added. The Fe2* - Ferrozine magenta complex was very
soluble and stable in water. After 10 min at room temperature, the
absorbance at 562 nm was measured. EDTA and ascorbic acid were
used as the chelating standards. The relative activities of the tested
fractions to chelate ferrous iron were expressed as percentage (%)
of absorbance disappearance as follows:

Metal-chelating activity (%) = (Ac - As) / Ac x 100

Where As is the reaction mixture absorbance in the presence of the
plant tested fraction; Ac is the reaction mixture absorbance in the

absence of the tested plant fraction. Chelating activity was
expressed as ICso, the concentration that chelates 50% of Fe?* ions.

Result and Discussion

Phytochemical analysis, total phenolics and total
flavonoids content

Phytochemical screening of the four fractions of P. glutinosa
including the hexane (H), aqueous methanol (A), butanol (B) and
water (W) revealed the presence of different classes of secondary
metabolites including alkaloids, terpenes, sponins, flavonids,
anthraquinone and glycosides (Table 1). Both the aqueous methano
and butanol fractions were rich in flavonoids while the water fraction
contained tannins. This result was further confirmed when the total
phenol and total flavonoid contents were evaluated for the different
four fractions of P. glutinosa from Saudi Arabia (Table 2).

Table1. Major secondary metabolites detected in the crude fractions of P. glutinosa growing wild in Saudi Arabia

Class of secondary metabolite

Different tested fractions of P. glutinosa

investigated Ag. MeOH Butanol Water n-Hexane
Alkaloids - - - +
Tannins + + + -
Glycosides + + + +
Flavonids + + - -
Anthraquinone + - + +
Sponins - - + -
Terpenes + + - +

The amount of total phenol was determined with the Folin-Ciocalteu
reagent according to the procedure listed in the literature [27]. Gallic
acid was used as a standard compound and the total phenols were
expressed as mg/g gallic acid equivalent using the standard curve
equation: y = 0.009 x + 0.03, R2=0.969; y is absorbance at 760 nm
and x is total phenolic content in the crude fractions of P. glutinosa.
On the other hand, The flavonoid content of the different fractions
was calculated as quercetin equivalent and the results were

expressed as mg/g quercetin equivalent using the standard curve
equation: y =0.011 x + 0.01, R2=0.987, y is absorbance at 510 nm
and x is total flavonoid content in the crude fractions of P. glutinosa.
Results of the current investigation (Table 2) clearly indicated that
the butanol fraction had the maximum phenolics content (199.44 £
1.10 mg/g of gallic acid) and flavonoids content (164.73 £ 1.96 mg
quercetin equivalent in each g dry powder).
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Table 2. Total phenolics and flavanoids content of the tested fractions of P. glutinosa from Saudi Arabia (results are the mean value of three

independent measurements + SD)

Total phenolic
Tested fraction
(mg/g gallic acid)

Total flavonoid

(mg quercetin equivalent/g fraction)

A 68.67 + 2.71
B 199.44 +1.10
w 54.56 + 3.87
H 18.33 £ 1.29

61.27 £ 1.49

164.73 + 1.96

14.64 +£3.17

34.45 +1.34

A: aqueous methanol, B: butanol; W: water; H: hexane fractions obtained from P. glutinosa from Saudi Arabia.

Antioxidant assay and radical scavenging ability

The antioxidant ability and radical scavenging properties of plants
are associated with its medicinal values. In this study, the antioxidant
activities of P. glutinosa different four fractions were measured using
three different assay methods including DPPH, ABTS and metal
chelation effect in the Fe2+-ferrozin test system.

The antioxidant activities of eight concentrations (0.005 - 0.100
mg/mL) of the each tested fraction were measured with DPPH- test.
This method is a valid and easy method to evaluate the antioxidant
activity [28]. The results indicate that the radical scavenging activities
of the four fractions were concentration dependent (Table 3). The
antioxidant activity increased in the following order: hexane extract
< water extract<ag. methanol < a- tocopherol < butanol extract <
ascorbic acid. Again the butanol fraction, being rich with phenolics
and flavonoids, had the highest DPPH- radical scavenging activity
(IC50 0.023 + 1.87 mg/ml) when compared to all other tested
fractions. In fact, the butanol fraction was slightly more active than (-
tocopherol (IC50 0.027 + 2.10 mg/ml).

The ABTS assay depends on the antioxidant ability to scavenge
ABTS-+ radical. By this assay, the antioxidant capacity of lipophilic
and hydrophilic compounds in the same sample can be determined.
The free radical scavenging ability of the different four fractions of P.
glutinosa was also determined. According to the current findings
(Table 4), the radical scavenging activity was concentration
dependent. At a concentration level of 1.0 mg/ml of P. glutinosa, the
order of free radical scavenging ability of the tested fraction and the

positive controls was: Ascorbic acid (98.65+ 0.13%) > Butanol
extract (92.77 + 0.56 %) > a- Tocopherol (79.79 + 4.86%) > aq.
methanol extract (72.94 £ 2.14 %) > water extract (67.76 £ 5.09 %)
> hexane extract (27.31 £ 5.88 %).

The chelating agents may inhibit radical generations by stabilizing
transition metals consequently reducing free radical damage. In
addition, some phenolic compounds exhibit antioxidant activity
through the chelating of metal ions. The measurement of the metal-
chelating activity of an antioxidant is depend on the absorbance
measurement of Fe2+-ferrozine complex after prior treatment of a
ferrous ion solution with test material. Ferrozine forms a complex
with free Fe2+, but not with Fe2+ bound to other chelators; thus, a
decrease in the amount of ferrozine-Fe2+ complex formed after
treatment indicates the presence of antioxidant chelators. The
ferrozine-Fe2+ complex produced a red chromophore with
absorbance that can be measured at A562 nm (Yamaguchi et al.,
2000). Fractions of P. glutinosa showed metal chelating activity that
was enhanced with increasing concentration (Table 5). The
chelating effects of ag. Methanol, butanol and water extracts
increased linearly with the increase in concentration, and at the
concentration of 1.00 mg/ml, the chelating power was 94.94%,
91.20% and 94.26%, respectively, while for EDTA and ascorbic acid,
the corresponding chelating effects were 98.62%, 56.59% at 1.00
mg/ml (Table 5). The chelating ability decreased in the following
order: EDTA > aq. Methanol > water > butanol > ascorbic acid >
hexane. This result indicates clearly that compounds with strong
chelating activity in this herb were polar. No significant correlation
was found between the iron chelation ability of the fractions and total
phenolics.

PAGE |65 | [



Al-humaidi et al. International Journal of Phytomedicine 8 (1) 62-68 | [2016]

Table 3. Antioxidant activity of the of extract fractions of P. glutinosa and positive controls (ascorbic acid and a-Tocopherol) on DPPH- assay.
Results are the mean x SD of three independent replicates.

Conc 1% 1% 1% 1% 1% 1%
(mg/ml) A B H W Ascorbic acid  a- tocopherol
0.005 8.76 +1.21 7.80 £ 3.58 1.05+0.89 2.11+2.06 49.36 + 0.52 7.09 + 1.86
0.01 14.96 + 5.41 16.81 £ 1.57 3.22+1.46 299 +£1.52 68.88 + 0.68 16.81 £ 2.05
0.02 27.11+0.87 43.40 £ 3.99 403231 7.92 £0.50 94,40+ 0.15 31.85+1.99
0.04 37.28 £ 3.47 86.56 + 7.56 6.98 + 1.31 22.54 +£3.36 94.59 + 0.24 81.75+1.59
0.05 48.79 + 1.54 91.62 £ 0.90 7.31+£2.00 33.63+1.30 94.60 £ 0.75 93.20 + 1.51
0.06 65.09 + 2.33 92.96 + 2.24 8.56 + 4.59 4173 +4.47 95.14 £ 0.40 93.26 + 1.26
0.08 73.85+ 1.86 94.07 £1.78 9.35+297 42.25 £1.85 95.28 £ 0.33 93.33+£0.70
0.1 87.92+1.19 94.71£1.50 10.74 £ 1.24 64.26 £ 1.90 95.74 £ 0.13 93.49+£0.90
ICs0 0.052+ 1.04 0.023 + 1.87 ND 0.091 + 164 0.006 + 0.54 0.027 £ 2.10

A: aqueous methanol, B: butanol; W: water; H: hexane fractions obtained from P. glutinosa from Saudi Arabia; ND: not determined

Table 4. Antioxidant activity of the of the extract fractions of P. glutinosa and positive controls (ascorbic acid and a-Tocopherol) on ABTS** assay.
Results are the mean x SD of three independent replicates.

%

Conc 1% 1% 1% 1% Ascorbic 1%
(mg/mi) A B H W acid a- Tocopherol
0.005 2.66 +2.97 10.02+ 1.39 0.65+0.09 17.55 £ 1.55 10.96 £+ 0.41 12.21 £0.50
0.01 9.23+1.24 23.04+0.93 3.00+2.43 23.98 +£1.37 17.81+ 0.49 15.86 + 1.46
0.02 33.13+1.34 38.78 £ 8.09 4,95+ 3.62 29.03 +1.36 66.91 + 1.92 2047 +1.24
0.04 4483 +1.99 65.29 + 2.50 9.54 +£1.95 42.60 £1.42 97.43 £ 0.60 2396 £2.19
0.05 4223 +153 91.57 £1.00 1143 +2.15 52.45 +1.02 97.47 £ 0.65 39.04 £1.95
0.06 55.11 £ 1.54 92.17 £ 0.86 12.60 £1.72 52.86 + 2.56 97.11+£0.73 4445+ 212
0.08 68.79 + 1.76 92.02 +0.59 20.71+£2.16 61.28 +1.97 98.11+0.35 56.11 £ 6.28
0.1 7294 +2.14 92.77 £ 0.56 27.31+£5.88 67.76 + 5.09 98.65+ 0.13 79.79 + 4.86
ICso 0.057+£1.74 0.028 +1.87 ND 0.046 + 1.76 0.014+£0.73 0.071 £ 1.68

A: aqueous methanol, B: butanol; W: water; H: hexane fractions obtained from P. glutinosa from Saudi Arabia.

Table 5. Metal chelating effect on ferrous ions of the extract fractions of P. glutinosa and positive controls (EDTA and ascorbic acid). Results are
the mean * SD of three independent replicates.

C(mg/mi) IZO IOBA) II? I\Z‘I) Eg{FA AscorlbO/ioc acid
0.005 49.26 + 2.51 3093 £1.95 6.25 + 2.50 2160+1.86  53.74+270 18.70 + 3.01
0.01 86.55 + 2.40 38.00 + 1.66 7.64 £1.80 4945+£196  6846+310  3252+1.20
0.05 89.89+£1.15 46.55 £ 1.05 6.74 £2.34 5181+£113  9431+£028  40.41+251
0.10 90.72 £1.22 54.23 £1.22 6.62 +4.19 67.34+212  9715+084  43.66+2.68
0.50 90.80 £ 1.55 63.91+£2.95 7.97 £5.62 91.05 £ 4.41 97.64+£060  46.50 £ 1.03
1.00 94.94 +1.23 91.20 £ 0.69 8.04 +1.07 94.26 + 2.91 98.62 + 0.71 56.59 + 2.26
ICs0 0.005 +1.24 0.081+1.77 ND 0.009 + 1.84 0.005 + 0.54 0.94 +2.10

A: aqueous methanol, B: butanol; W: water; H: hexane fractions obtained from P. glutinosa from Saudi Arabia.
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Conclusion

The results of the current study showed that the butanol fraction,
among the different fractions obtained from P. glutinosa growing wild

of secondary metabolites with interesting antioxidant activity. Further
studies are needed to evaluate the in vivo potential of these fractions

in animal models and also isolation and characterization of the active
the antioxidant
compounds of plant extracts will help to develop new drug
supplement for antioxidant therapy.

antioxidant

in Saudi Arabia, contained high flavonoid and phenolic contents and
exhibited the greatest antioxidant activity, as measured by the
different assay methods. Moreover, the results also indicate that the
aqueous methanol, butanol and water fractions are potential sources
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