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ABSTRACT

Portulaca oleracea (PO) has several ap-
plications as vegetable and can be used in
medicine and food industry. Therefore, the
current study aimed to compare the phyto-
chemical constituents, phenolic compounds
and antioxidant activity in ethanol and aque-
ous extract of Egyptian purslane fresh leaves.
Also, the fatty acids and volatile compounds
in fresh leaves had been determined. Con-
centrations of saponin and alkaloid were the
highest phytochemical present in both ex-
tracts of the purslane leaves. Percentage of
tannins was highest in the ethanol extract of
the leaves (3.15%) compared to aqueous
extract (2.65%). Saponin level was highest in
the ethanol extract (4.98%) compared to
agueous extract (4.58%) While, the ethanol
extract was more effective in phytochemical
including tannins and saponins; whereas both
of the two extracts were nearly similar in the
extract of phenolic and flavonoids. HPLC
analysis showed that pyrogallol was the main
phenolic compound in ethanol and aqueous
extracts with concentration of 24.85 and
23.65%, respectively. On the other hand, the
phenolic compounds in purslane water extract
had high amount of pyrogallol, chlorogenic
and salicylic flowed by, catechin, rosmarinic,
vanillic and rutin The ethanolic extract of P.
oleracea leaves exhibited a significant antiox-
idant activity in a dose dependent manner
compared to BHA and TBHQ. Most abundant
fatty acids in purslane leaves were; a-linolenic
acid (51.72 %), palmitic acid (24.03 %) and
linoleic acid (9.46 %). Concerning saturated
fatty acids, the most predominant fatty acids

was Plamitic C16:0 (24.03%) and the others
have the lowest values such as Myristic
(C14:0), Stearic (C18:0) and Lauric (C12:0)
recorded 3.56, 2.19 and 0.92% respectively.
A total of Twenty-seven compounds were
identified using GC and GC-MS in the ex-
tracts of P. oleracea. The main volatile con-
stituents of Headspace (HS) were: (E)-2-
Hexenal (15.64%), (E)-2-Nonenol (12.03%),
Hexanal  (10.92%), and Ethyl linoleate
(8.02%). On the other hand, the main volatile
compounds obtained by water distillation
(WD) were; (E)-2-Hexenal (12.46%), (E)-2-
Nonenol (9.52%), Hexanal (9.32%), and Men-
thol (8.04%). Portulaca oleracea plant extract
could be used as a source of phytochemical
and antioxidants, especially for functional
food.

Keywords: Portulaca oleracea, Phytochemicals,
Antioxidant, Volatile compounds.

1. INTRODUCTION

Nowadays, Purslane (Portulaca oleracea L.)
had great attention from food and medicinal indus-
tries as well agriculturalists. It can be found in the
field crops or weed in turfgrass areas (Kamal-
Uddin et al 2014). Several species more than 120
of purslane belonging to the family “Portulacaceae”
under many names grow in a wide range of cli-
mates and regions throughout the world from Asia,
Mediterranean areas of central Europe to America
and is commonly called “Rejlah” in Egypt (Shehata
and Soltan, 2012). Due to its nutritive value and
biological activity such as antioxidant and antidia-
betic, many researchers consider it as ‘Power
Food’ of the future (Hussein and Abdel-Gawad,
2010). The World Health Organization (WHO) had
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listed P. oleracea as one of the most application
medicinal plant and gave it the name of ‘Global
Panacea’ (Chu et al 2002; Katalinic et al 2006). A
wide spectrum of medical and pharmacological
properties of P. oleracea like antidiabetic, anti-
obesity, antiinflammatory, and anticancer activities
had mentioned (Lingchao et al 2019).

The phytochemical screening of purslane has
suggested that the plant has a higher content of -
carotene and ascorbic acid than some of the tradi-
tional nutritive plant crops. Furthermore, the plant
has been reported to be a storehouse of omega-3
fatty acids such as [-linolenic acid (Liu et al
2000).

The presence of several phytochemicals in
purslane like essential fatty acids, alkaloids, flavo-
noids, vitamins and sterols gave it possesses a
number of nutritional benefits (Petropoulos et al
2016).

Polyunsaturated fatty acids (PUFAs) (w-6 and
w-3) are essential lipids for human health. Actually,
people from developed countries include large
amounts of saturated and w-6 PUFAs in their diets
which are detrimental to their health leading to
increasing the risk of cardio vascular diseases
CVD and other chronic diseases. Alpha- Linolenic
acid (ALA), eicosapentaenoic acid (EPA) and do-
cosahexaenoic acid (DHA) are essential PUFAs
because mammals cannot synthesize them de
novo (Whelan and Rust, 2006).

Since detailed analysis of volatile constituents
for Egyptian purslane were not found to be report-
ed earlier, this study might help investigate this
aspect. Therefore, our study aimed to investigate
and compare the phytochemicals, antioxidant and
phenolic compounds present in aqueous and eth-
anolic extracts of fresh sample of P. oleracea
leaves collected from the local fields of El-Shargia
government, Egypt. Also, the comparison between
volatile constituents from water distillation and
headspace had carried out.

2. MATERIALS AND METHODS
2.1. Plant materials
Fresh Purslane (Portulaca oleracea L.) plants
were harvested from a private fields (El-Shargia

Governorates, Egypt) prior to flowering period dur-
ing November 2018.
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2.2. Preparation of extracts
2.2.1. Ethanol extract of purslane

Purslane leaves were soaked with ethanol
80%, for 24 hrs at room temperature, and the ratio
between the material and the solvent was 1:6 (4kg
\24L). The extract was first filtered through What-
man No.1 filter paper. The solvent was removed at
40°C using a rotary evaporator (Stuart, ST150SA,
UK). The resulting extract was concentrated to a
dry mass by freeze dryer (Model Snijders scientific,
No Netherlands), stored at 4°C until analyzed.

2.2.2. Aqueous extract of Purslane

Purslane leaves were soaked for 72 hrs in
1000 ml of sterilized distilled water with occasional
shaking. The extract was then filtered through a
Whatman filter paper (No. 42) into different conical
flasks. The water was evaporated using a water
bath at 100°C for 1 hour, then left overnight at la-
boratory temperature for evaporation of the re-
maining waterand stored at 4°C until analyzed.

2.3. Phytochemical constituents estimation

Total phenolic contents of the extracts were de-
termined spectrophotometrically according to the
Folin-Ciocalteu (FC) colorimetric method of Shahi-
di and Naczk (2004). Flavonoid determination by
the method of Boham and Kocipai-abyazan
(1994); tannin determination by Atanassova and
Christova-Bagdassarian (2009). method; alkaloid
determination using Harborne (1973) method;
saponin determination was carried out as men-
tioned by Obadoni and Ochuko (2001).

2.4. Extraction and determination of phenolic
compounds

The analysis of extracts were identified and de-
termined using an HPLC apparatus following the
method of Goupy et al (1999). Phenolic com-
pounds were extracted by mixing 1 g of sample
with 10 ml of methanol, then centrifuged at 1000
rpm for 10 min., and filtered through a 0.2 um Milli-
pore membrane filter. About 1-3 ml was collected
in a vial for the analysis. A 5 pl aliquot of the
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extract was injected into an Shimadzu Class-VPV
5.03 (Kyoto, Japan) equipped with UV-10A Shi-
madzu detector, LC-16ADVP binary pump, DCou-
14 A degasser and Zorbax 300SB C18column (4.5
X 250 mm). The solvents (methanol and acetoni-
trile) were degassed, the ultraviolet (UV) detector
was set at 280 nm, and the column temperature
was maintained at 35°C. A gradient separation was
performed using the mobile phases (methanol and
acetonitrile) at flow rate of 1 ml/min. The solvent
system consisted of methanol with 0.1% formic
acid (solvent A); and acetonitrile with 0.1% of for-
mic acid (solvent B). The gradient system was pro-
grammed as follows: starting at 30% solvent B,
increasing to 60% over 10min, increasing to
100%over 5min and then returning to 30%over
5min. Retention time and peak area was used to
calculate the phenolic acid concentration.

2.5. Antioxidant activity assays
2.5.1. Determination of
scavenging activity

DPPH radical—

The antioxidant activity of the extracts were
measured by DPPH assay described by Ravi-
chandran et al (2013) as follows: 0.1, 0.3 and 0.5
ug/mL of the extracts was mixed for 30s with 3.9
ml of DPPH solution (6 x 10 M). The solution was
incubated at room temperature for 30 min, and the
decrease in absorbance at 515 nm was measured
at the end of incubation period with a UV-Vis Shi-
madzu (UV-1601, PC) spectrophotometer. The
DPPH solution without extract was analyzed as
control. The antioxidant activity was calculated as
follows:

Scavenging activity (% ) = [( A control = A sample ) /
A control] X 100

Where A is the absorbance at 515 nm.
2.5.2. Reducing power determination

The reducing power of studied samples was
determined according to (Nabaviet al 2009).
About 2.5 mL of each extracts (0.1, 0.3 and 0.5
mL) were mixed with phosphate buffer (2.5 mL, 0.2
M, pH 6.6) and potassium ferricyanide [KsFe(CN)g]
(2.5 mL, 1%). The mixture was incubated at 50°C
for 20 min. A portion (2.5 mL) of trichloroacetic acid
(10%) was added to the mixture to stop the reac-
tion, which was then centrifuged at 3000 rpm for

10 min. The upper layer of solution (2.5 mL) was
mixed with distilled water (2.5 mL) and FeClz (0.5
mL, 0.1%) and the absorbance was measured at
700 nm. Increased absorbance of the reaction mix-
ture indicated increased reducing power.

2.6. Isolation of fixed oil

Purslane samples were mixed with hexane
(1:10, m/V) at (60-80°C) using a Soxhlet appa-
ratus. This process of extraction was repeated for
6 h, the hexane distilled out by distillation assem-
bly, then concentrated by hot plate drying and air-
drying at temperature of 40°C.

2.6.1. Fatty acids analysis by gas chromatog-
raphy GC

Fatty acids composition of purslane leaves oil
were determined using gas chromatography (GC
Modle, Agilent technologies (Palo Alto, CA),
equipped with a FID. Detector temperature 240°C,
Column temperature 150-180 °C at rate 1 ml/min
helium.

2.7. Volatile compounds

2.7.1. Isolation of volatile compounds by water
distillation (WD)

The fresh leaves of plant collected were sub-
mitted for about 3 hrs to water distillation using
Clevenger-type apparatus. The obtained essential
oil was dried over sodium sulfate anhydrous and
after filtration, stored at 4°C until analyzed.

2.7.2. Isolation of volatile compounds by Head-
space (HS)

The analysis was carried out as mentioned by
Araujo et al (2008). On Agilent technologies (Palo
Alto, CA) HS autosampler (7697 A) was used to
monitor the static HS quantitation of volatiles.
Samples (10 g) were equilibrated for 60 min at
80°C prior to analysis. The settings of the HSS
7697 A were 5 S for pressurization, equilibration,
and filling and 2min for injection. The HS loop (20
mL) temperature was set at 90°C. High-purity heli-
um, filtered through moisture and oxygen traps
(Hewlett-Packard), was used for vial pressuriza-
tion, and an HSS sampler carrier gas at a flow rate
of 17.5 mL/min was measured at the splitter outlet.
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2.7.3. Gas chromatography—Mass spectrome-
try (GC-MS) analysis

The analysis of volatile was performed on Ag-
ilent 7890 GC coupled to a 5977 MS detector. The
MS was run in the scan mode (m/z range from 40
to 400 with a threshold of 100 and a sampling rate
of 3 scans/s). Ultrapure helium was passed
through moisture and oxygen traps and was used
as the carrier gas. The following GC operating
conditions were used: a silica capillary column HP-
5 (60 m x 0.25-mm x 0.25-pym film thickness); a
flow rate of 1 mL/min at 40°C; a split ratio of 1:10;
the injection port set at 240°C and the interface
line to the MS at 220°C; and the electron energy
and electron multiplier voltage at 70 eV and 1647
V. The temperature program began at 50°C for 10
min; increased 4 °C/min up to 240 °C until final
time (Dehpour et al 2009).

2.7.4. Identification of volatile compounds

The linear retention index (RI) values for un-
knowns were determined based on retention time
data obtained by analyzing a series of normal al-
kanes (Cs-Cz22). Volatile components were positive-
ly identified by matching their RI values and mass
spectra with those of standards, also run under
identical chromatographic conditions in the labora-
tory (Adams, 2007).

2.8. Statistical analysis

Data were expressed as means * standard de-
viation (SD) of three replications, and one factor
ANOVA was used for the statistical analysis using
SPSS program (version 16.0 SPSS Inc). The val-
ues were considered to be significantly different
when P<0.05 (Steel and Torrie, 1982).

3. RESULTS AND DISCUSSION

3.1. Phytochemical analysis

The phytochemical analysis of both etha-
nol and aqueous extracts of purslane leaves
are given in (Table 1). The obtained data
revealed that concentrations of saponin and
alkaloid were the highest phytochemical pre-
sent in both extracts of the purslane leaves.
Percentage of tannins was highest in the eth-
anol extract of the leaves (3.15%) compared
to aqueous extract (2.65%). Saponin level

Aliaa Almashad; Ibrahim and Rabab Salem

was highest in the ethanol extract (4.98%)
compared to aqueous extract (4.58%) (Table
1).

Table 1. Phytochemicals concentrations (%) of
ethanol and aqueous extracts of Purslane leaves

Extract
Phytochemicals
Water Ethanol
Phenolic 0.672+0.27% | 0.692+0.13
Flavonoids 1.232+0.19 1.262+0.24
Tannins 2.65P+0.35 3.15%+0.19
Alkaloids 3.922+0.29 3.972+0.12
Saponins 4.58+0.16 4.982+0.26

# Values are expressed as Mean + SD; The same letters
within the same raw are not significant (P < 0.05)

These results are agreement with those
obtained by Hussein, (2010) who explained
that, purslane extract in the form of ethanolic
formulation is rich in polyphenols and flavo-
noids.

The extraction of purslane by ethanol is pre-
ferred for saponin, tannins and terpenoids as men-
tioned by Ezeabara et al (2014). On the other
hand, Okafor and Ezejindu, (2014) found high
yield of saponin (32%) and alkaloid (26%) but a
low content of flavonoid (6%) and tannin (0.03%) in
P. oleracea after extraction with ethanol.

3.2. HPLC analysis of phenolic compounds

The phenolic compounds had several biological
activities such as anti-inflammation, anti-cancer
and anti-atherosclerosis in human health (Arai et
al 2000; Havsteen, 2002), the comparison be-
tween the aqueous and ethanolic extracts of purs-
lane had carried out and the data are given in
(Table 2). The results showed that, the phenolic
compounds in purslane ethanol extract had high
amount of pyrogallol, chlorogenic, rosmarinic and
catechin (24.85, 14.13, 9.86 and, 7.92%) respec-
tively, flowed by salicylic, rutin, apigenen, vanillic,
hesperetin , narenginin and quercetin. The data in
(Table 2), cleared that, pyrogallol was the main
phenolic compound in both extracts of the purslane
leaves. On the other hand, the phenolic com-
pounds in purslane water extract had high amount
of pyrogallol, chlorogenic and salicylic flowed
by, catechin, rosmarinic, vanillic and rutin (Table
2).
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Table 2. Phenolic compounds concentration (%)
as determined by HPLC of ethanol and aqueous
extracts of Purslane leaves

Concentration (%)

Phenolic compounds Water Ethanol

extract extract

Pyrogallol 23.65% 24.85
Chlorogenic 9.87 14.13
Vanillic 3.82 2.56
Salcylic 7.03 5.41
Caffeic 1.94 3.20
Catechin 5.32 7.92
Rosmarinic 4.98 9.86
Rutin 3.15 5.24
Quercetin 0.87 1.09
Apigenen n.d 3.26
Hesperetin 0.59 1.48
Narenginin n.d 1.55

# Values are expressed as relative area percentage; n.d:
not detected

In the study carried out by El-Hadidy et al
(2013) reported that purslane powder extract had
high amount of hsperidin, catchin, vanillic and caf-
feic acid (735, 97, 45 and 27 mg/100g) respective-
ly, followed by chlorogenic, catechol, salicylic, pro-
catchnic, hesperetin and chrisin. Free phenolic
acids like Chlorogenic, caffeic, p-coumaric, ferulic
and rosmarinic acids and free flavonoids like
guercetin, myricetin, luteolin, apigenin, genistein,
genistin and kaempferol were found in P. oleracea
plant extract (Yan et al 2012).

3.3. Antioxidant activity

The antioxidant activity of the purslane aque-
ous and ethanol extracts as well as BHA and
TBHQ standard were assessed on the basis of the
radical scavenging effect on the stable DPPH and
reducing power and the obtained data are given in
Fig. (1). As the concentration of studied extracts
increase, an increase in antioxidant activity had
occurred.

Fig. (1) shows the antioxidant activities of eth-
anolic P. oleracea leaves extract at different con-
centrations (0.1, 0.3 and 0.5 pug ml?) against
DPPH and reducing power. The ethanolic extract
of P. oleracea leaves exhibited a significant antiox-
idant activity in a dose dependent manner and was
higher than BHA and comparable to TBHQ Fig.

Q).

Various phenolic compounds are present in
purslane had several pharmacological and biologi-
cally activity such as antioxidant, anti—
inflammatory, antiviral and antibacterial (Masoodi
et al 2011). The crude extract and fraction of P.
oleracea as carried out by (Naciye, 2012 and
Kamal-Uddin et al 2014) exhibited significant an-
tioxidant activity when the analysis based on lipid
peroxidation inhibiting capacity using TBARS. Dif-
ferent phenolic classes such as flavonoids and can
be found in P. oleracea leaves. The attached hy-
droxyl groups to aromatic rings of flavonoids, which
enable to undergo a redox reaction that helps them
to scavenge the free radicals (Brand-Williams et
al 1995).

In the current study, phenolic compounds such
as pyrogallo, chlorogenic acid and rosmarinic acid
may be responsible about the antioxidant activity in
purslane leaves extracts.

3.4. Fatty acids analysis

The fatty acids composition of purslane leaves
fixed oil is given in (Table 3). Some volatile com-
pounds extracted from plants may have antioxidant
activity that could mitigate obesity-related compli-
cations, including atherosclerosis and some can-
cers, purslane contain high levels of unsaturated
fatty acids and poly-phenols, which are excellent
scavengers of reactive oxygen species and repre-
sent a promising anti-obesity effects (Ebrahimza-
deh et al 2009). Gonnella et al (2010) reported
that, P. oleracea is the best plant sources of w-3
fatty acids, a linolenic acid.

Table 3. Fatty acids composition of purslane
leaves oils determined by gas chromatography GC

Fatty acids Concentration (%)
Lauric (C12:0) 0.92%
Myristic (C14:0) 3.56
Plamitic (C1e:0) 24.03
Stearic (Cis:0) 2.19
Oleic (Cis:1) 3.85
Linoleic (Cis:2) 9.46
a-Linolenic acid (C1s:3) 51.72

#Values are expressed as relative area percentage
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Fig. 1. Scavenging activity of ethanol and water extracts of purslane leaves at different concentrations (ug
mL?) as determined by DPPH (a) and reducing power (b) assays.
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The analysis of fatty acids showed that
most abundant fatty acids purslane leaves are
a-linolenic acid (51.72%); and palmitic acid
(24.03%) and linoleic acid (9.46%). Purslane
has highest value of alpha-linolenic acid it is
the most abundant one in purslane as shown
in (Table 3). Concerning saturated fatty acids,
the most predominant fatty acids was Plamitic
C16:0 (24.03%) and the others have the low-
est values such as Mpyristic (C14:0), Stearic
(C18:0) and Lauric (C12:0) recorded 3.56%,
2.19% and 0.92% respectively.

In comparison with the leafy green vege-
tables, purslane contain the highest level of
O-linlenic acid (w-3 fatty acids) which plat an
important role for human nutrition Kamal-
Uddin et al (2014). Omega 3 fatty acids im-
prove the immune function, prevention and
treatment of hypertension, coronary heart
disease, and other inflammatory and autoim-
mune disorders and had advantage com-
pared to fish oil since they are free from cho-
lesterol (Siriamornpun and Suttajit, 2010).
The cardiovascular and diabetic disease pre-
vention by omega 3 fatty acids in purslane
due to its content of the precursor to specific

group of hormones and which help in de-
creasing the thickness of blood (Kamal-
uddin et al 2014; Osman and Hussein,
2015).

3.5. Analysis of volatile compounds

The results of volatile compounds by Head-
space (HS) and water distillation (WD) of Purslane
leaves and identification with (GC-MS) analysis
and RI are presented in (Table 4).

Twenty-seven compounds were identified as
constituents of the essential oils of P. oleracea.
The main constituents of the essential oils from
Headspace (HS) were: (E)-2-Hexenal (15.64%),
(E)-2-Nonenol (12.03%), Hexanal (10.92%), and
Ethyl linoleate (8.02%). As shown in (Table 4), On
the other hand, the main composition of volatile
compounds obtained by water distillation (WD) was
(E)-2-Hexenal (12.46%), (E)-2-Nonenol (9.52%),
Hexanal (9.32%), and Menthol (8.04%).

Our results in contrast to btained by Liu et al
(1994) who found that the main composition of the
oil extracted from Chinese local Portulaca oleracea
are linalool (18.96%) and 2-hexadecen-1-01, 3, 7,
11, 15-tetramethyl (13.55%). These variations may
be due to the cultivar, method of extraction, climat-

ic conditions, and the part of plant under investiga-
tion. The results mentioned by Shakoori et al
(2014) found that after extraction of flower from
purslane using hydrodistillation; the main volatile
compounds were as following; 1,8-cineole (52.4%),
B-pinene (4.5%), neoiso-3-thujanol (4.4%), p-
cymene (2.9%), 6-carene (2.0%), B-phellandrene
(2.0%), a -pinene (1.8%).

Table 4. Volatile compounds of Purslane leaves by
(GC-MS) analysis

Concentration

Volatile compounds RI# HS WD

1-Penten-3-ol 976 | 2.36% | 2.05
Pentanal 984 468 | 3.92
(E)-2-pentenal 873 3.19 | 5.86
Toluene 882 5.76 | 4.59
Hexanal 916 | 10.92 | 9.32
Butyl acetate 926 2.01 n.d

(E)-2-Hexenal 967 | 15.64 | 12.46
Heptanal 1015 | 0.46 n.d

(2)-4-heptenal
(E,E)-2,4-heptadienal

1072 | 1.33 | 0.57
1108 | 2.09 | 0.84

Limonene 1143 | 1.93 0.53
Eucalyptol 1148 | 140 | 1.24
Octanal 1119 | 257 | 4.28
3-Octen-2-one 1153 | 0.34 | 2.17
Phenylacetaldehyde 1157 | 457 | 3.91
(E)-2-Octenal 1173 | 0.42 nd
0-Cymene 1189 | 0.46 0.09
(E)-2-Nonenol 1217 | 12.03 | 9.52
(E,Z2)-2,6-nonadienal 1266 0.36 1.97
Menthol 1291 | 0.78 | 8.04
Ethyl octanoate 1305 | 1.60 | 3.02
(E)-2-Decenal 1314 | 2.66 | 2.84
Benzothiazole 1325 | 1.42 4.93

1407 | 0.98 | 2.62
1483 | 0.52 | 1.07

Ethyl decanoate

Phenylethylisothiocyanate
Ethyl hexadecanoate 1906 | 2.06 | 1.43
Ethyl linoleate 1978 | 8.02 | 6.72

# RI retention indices determined on DB-5 capillary col-
umn; #:Values are expressed as relative area percent-
age to the total identified volatile compounds; n.d : not
detected

4. CONCLUSION

Portulaca oleracea plant extract could be used
as a source of phytochemical and antioxidants,
especially for functional food. Therefore, the study
will extend to shade light on the effect of the inves-
tigated extracts on some functional food such as
yoghurt or bakery products.

AUJASCI, Arab Univ. J. Agric. Sci., 27(5), 2019




2580

5. REFERENCES

Adams R. 2007. Identification of essential oil com-
ponents by gas chromatography/mass spec-
trometry, 4™ Ed. Allured Publishing Corpora-
tion, Carol Stream, lllinois, USA.

Arai Y., Watanabe S., Kimira M., Shimoi K.,
Mochizuki R. and Kinae N. 2000. Dietary in-
takes of flavonols, flavones and isoflavones by
Japanese women and the inverse correlation
between quercetin intake and plasma LDL cho-
lesterol concentration. J. Nutr., 130(9), 2243-
2250.

Araujo P., Nguyen T., Frgyland L., Wang J. and
Kang J. 2008. Evaluation of a rapid method for
the quantitative analysis of fatty acids in vari-
ous matrices. J. of Chromatography A, 1212,
106-113.

Atanassova A. and Christova-Bagdassarian V.
2009. Determination of tannins content by ti-
trimetric method for comparison of different
plant species, J. of the Univ., of Chemical
Technology and Metallurgy, 44(4), 413-415.

Boham B.A. and Kocipai-Abyazan R. 1994. Fla-
vonoids and condensed tannins from leaves of
Hawaiian vaccinium. vaticulatum and V.
calycinlum. Pacific Sci. 48, 458-463.

Brand-Williams W., Cuvelier M. and Berset C.
1995. Use of a free-radical method to evaluate
antioxidant activity. LWT - Food Sci. Technol.
28, 25-30.

Chu Y., Sun J., Wu X. and Liu R. 2002. Antioxi-
dant and antiproliferative activities of common
vegetables. J. Agric. Food Chem. 50. 6910-
6916.

Ebrahimzadeh M.A., Nabavi S.F. and Nabavi
S.M. 2000. Essential oil composition and anti-
oxidant activity of Pterocarya fraxinifolia. Pak J.
Biol. Sci., 12, 957-963.

El-Hadidy G.S., Abou Raya M.A., Mona M. Kha-
lil, Faten Y. Ibrahim and Barakat A.S. 2013.
Chemical studies on purslane and white mul-
berry leaves. J. Food and Dairy Sci.,
Mansoura Univ., 4(9), 465-474.

Ezeabara C., Ikeh C., Chinyere V., Bibian O.,
Ogochukwu E. and Mbaekwe E. 2014. Com-
parative determination of phytochemical, prox-
imate and mineral compositions in various
parts of Portulaca oleracea L. J. of Plant Sci.,
2(6), 293-298.

Gonnella M., Charfeddine M., Conversa G. and
Santamaria P. 2010. Purslane: A Review of its
potential for Healthy and Agricultural Aspects.

AUJASCI, Arab Univ. J.

Aliaa Almashad; Ibrahim and Rabab Salem

The European J. of Plant science and Bio-
technology,4 (Special Issue 1), 131-136.
Goupy P., Hugues M., Boivin P. and Amiot M.J.

1999. Antioxidant composition and activity of
barley (Hordeumvulgare) and malt extracts and
of isolated phenolic compounds. J. of the Sci.

of Food and Agric., 79(12), 1625-1634.

Harbone J. 1973. Phytochemical methods, Lon-
don Chapman and Hall Itd. pp. 49-188.

Havsteen B. 2002. The biochemistry and medical
significance of flavonoids. Pharmacolgy &
Therapeutics, 96, 67-202.

Hussein M. 2010. Purslane extracts effects on
obesity-induced diabetic rats fed high-fat diet.
Mal. J. Nutr., 16(3), 419-429.

Hussein M. and Abdel-Gawad S. 2010. In vivo
hepato-protective properties of purslane ex-
tracts on paracetamol induced liver damage.
Mal. J. Nutr., 16, 161-170.

Kamal-Uddin M.D., Juraimi A., Hossain M., Na-
har M. and Rahman M. 2014. Purslane weed
(Portulaca oleracea): a prospective plant
source of nutrition, omega-3 fatty acid, and an-
tioxidant attributes. Scientific World J., 10, 95-
1109.

Katalinic V., Milos M., Kulisic T. and Jukic M.
2006. Screening of 70 medicinal plant extracts
for antioxidant capacity and total phenols.
Food Chem. 94, 550-557.

Lingchao M., Hongxun T., Yu P., Shengpeng
W., Zhangfeng Z. and Hesham E. 2019. The
anti-inflammatory  potential of  Portulaca
oleracea L. (purslane) extract by partial sup-
pression on NF-kB and MAPK activation. Food
Chemistry 290, 239-245.

Liu L., Howe P., Zhou Y., Xu Z.Q., Hocart C. and
Zhang R. 2000. Fatty acids and B-carotene in
Australian purslane (Portulaca oleracea) varie-
ties. J. Chromatogr. 893 Suppl 1, 207-213.

Liu P., Pengyan J., Boli G. and Zhifeng A. 1994.
GC-MS analysis of volatile oil of Portulaca
oleracea L. Ziran Kexueban. J. of Hebei Univ.
(Natural Sci.), 3(14), 72-74.

Masoodi M., Ahmad B., Mir S., Zargar B. and
Tabasum N. 2011. Portulaca oleracea L. a re-
view. J. Pharm. Res., 4, 3044-3048.

Nabavi S., Ebrahimzadeh M., Nabavi S. and
Bahramian F. 2009. In vitro antioxidant activity
of Phytolaccaamericana berries. Pharmacolo-
gyonline, 1, 81-88.

Naciye E. 2012. Antioxidant activity and phenolic
compounds of fractions from Portulaca
oleracea L. Food Chemistry, 133(3), 775-781.

Agric. Sci., 27(5), 2019


http://en.cnki.com.cn/Journal_en/A-A000-HBDD-1994-03.htm
http://en.cnki.com.cn/Journal_en/A-A000-HBDD-1994-03.htm

Phytochemicals, Antioxidant and Volatile Compounds Evaluation

2581

of Egyptian Purslane Leaves

Obadoni B. and Ochuko P. 2001. Phytochemical
studies and comparative efficacy of the crude
extracts of some homeostatic plants in Edo and
Delta states of Nigeria. Global J. of Pure
Appl. Sci. b, 203-208.

Okafor I. and Ezejindu D. 2014. Phytochemical
studies on portulaca oleracea (purslane) plant.
Global J. of Biology, Agric. & Healthy Sci.,
3(1), 132-136.

Osman S. and Hussein M. 2015. Purslane Seeds
Fixed Oil as a Functional Food in Treatment of
Obesity Induced by High Fat Diet in Obese Di-
abetic Mice. J. Nutr Food Sci., 5, 1-7.

Petropoulos S., Karkanis A., Martins N. and
Ferreira 1. 2016. Phytochemical composition
and bioactive compounds of common Purslane
(Portulaca oleracea L.) as affected by crop
management practices. Trends in Food Sci)
& Technology, 55, 1-10.

Ravichandran K., Saw N., Mohdaly A., Gabr A.
and Kastell A. 2013. Impact of processing of
red beet on betalain content and antioxidant
activity. Food Res. Inter. 50, 670-675.

Shahidi F. and Naczk M. 2004. Methods of anal-
ysis and quantification of phenolic compounds,
In: Phenolic in food and nutraceuticals, 1% Ed.
CRC Press, Boca Raton London New York
Washington, USA, 5, 486-488.

Shakoori S., Taheri M. and Kakhky A.M. 2014.
Chemical compositions and antimicrobial activi-
ty of essential oil of flower of Portulaca
oleracea L. The 22" Iranian Seminar of Organ-
ic Chemistry 19-21 August, Fac. of Chemistry,
Univ. of Tabriz, Tabriz, Iran.,

Shehata M. and Soltan S. 2012. The Effects of
Purslane and Celery on Hypercholesterolemic
Mice, World J. of Dairy & Food Sci., 7(2),
212-221.

Siriamornpu S. and Suttajit M. 2010. Microchem-
ical components and antioxidant activity of dif-
ferent morphological parts of thai wild purslane
(Portulaca oleracea),” Weed Science, 58(3),
182-188.

Steel R.G.D. and Torrie J.H. 1982. Principles and
procedures of statistics: a biometrical
approach. 2" Ed., Auckland: McGraw-Hill., pp.
1902-1976.

Whelan J. and Rust C. 2006. Innovative dietary
sources of n-3 fatty acids. Annu. Rev. Nutr.
26, 75-103.

Yan J., Sun L., Zhou Z., Chen Y., Zhang W., Dai
H. and Tan J. 2012. Homoisoflavonoids from
the medicinal plant Portulaca oleracea, Phyto-
chemistry, 80, 37-41.

AUJASCI, Arab Univ. J. Agric. Sci., 27(5), 2019



Haa cSJM.ﬁ\ cM (s aul.; c&,}ﬁb}\ e‘gw 3\#}1‘ Qlaal.ﬂ\ Alad) ZUQA
2019 <2582-2573 «(5) s(27)-\hﬁ
Website: http://ajs.journals.ekb.eq

2582

Lipaad) Loyl 36y Bylbally 5ausY) claliang 400 duiluasl) liSpal) ands

[204]

Talle s iy = Zasal) asad) Jran —"Tadial) Jlud) e clle
ran = Uik = a3V daals = iiall slai®¥) A0S - 23 Y) LinglsiSi agle acd — 1

e = Sall = 12622 - Bl - Egaall sl Sl = daihlly aakall Gl shaa and -2
*Corresponding author: aliaa.akr2002@yahoo.com

Received 8 October, 2019

Accepted 19 January, 2019

Gloliae Uylie 5008 ToliaeS Wile Ualis dla )
Ldyus BHA |, TBHQ Ui Leliall 5ausY)
Jaee 38 dxiadl alaal) e sl Cils (ggine
ey iallll (ames cclidgid Wl Gaes e JS
Sl Je (79.46 24.03 51.72) sl
oalaa¥) daall palaaYl d5lie oY) 2l ey
Myristic a5 8 Lad cilaw Jlly (5,Y)
Lauric (Ciz. ,Stearic (Cis: 0) (Cis: o)
alaaaalyg . Alsil) Se 7.0.92 52.19 3.560)
. GC-MS ,GC

G S Gudey e e Gl S
oyl A&l culSy dayll aln alaldtiua
(E) -2-.4 Headspace (HS) & 8l
7%12.03 (E) -2-Nonenol 5/15.64 Hexenal
Ethyl linoleate 5 7 10.92 Hexanal ,
Bl oSyl il gl dabl e 78.02
(E) -2-Hexenal Lhadl ekl oo 420Ul dudyll
Hexanal «/ 9.52(E) -2-Nonenol /12.46
slaiu) (Ko .(48.04) Menthols 79.32
bS]l LSl jaaaS da)ll Gls Jalii.
L Ll Lals ausY) Claloasy dslall
uida gl

Al skl algall cdla )l il ANAl clalsl)
Bylaiall LS all 32y cilalias

a4l

Portulaca oleracea sl il s
il e g€ AR Clankll (e 2all 3 (PO)
AVl (8 Ll aeladin) (Sag Gilgpadll
s g Al Al e Cinglls Gl AL
blisy Algnall @lSHally dnbal) sl @il
Sl Sy palitad) b 5auSY) chalias
dlady LAkl dpeadd Ayl cls @)L
Ghs¥) (& Hhbl CLSally duaall b
ot sl ualall ChSH oS L aaal
o IS 8 AL Alasl gl A a L)
clislll e JS e Alsyl Gy Glealite
Jly) paliiue b AoV duall ouglally
paliiedl A (7 4.98 ) (/3.15) @hs\
I e OIS iy .(74.58) (7£2.65) Sl
Oalite Graldiad) S (& 2gisially Jsiidl) (1
OIS Jelapull of HPLC Jdas Lokl .G
paliiidl e IS 4wl Jeudl Sl
e /23.65 524.85 Sm Sy Jsly)
eV gl € (Al dal e Ll
S il sasasal Al LSl
,chlorogenic ,pyrogallol 451 clS jall dls 0
vanillic , rosmarinic , catechin , salicylic

Ghs¥ (sl saliiedl Lell Lrutin 1l

=0 N3 Jale o) ipual


http://ajs.journals.ekb.eg/
mailto:aliaa.akr2002@yahoo.com

	EFFECT OF GIBBERELLIC ACID (GA3) ON ENHANCING FLOWERING AND FRUIT SETTING IN SELECTED
	EFFECT OF GIBBERELLIC ACID (GA3) ON ENHANCING FLOWERING AND FRUIT SETTING IN SELECTED

