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Abstract
In this study, differences in total phenol, flavonoid, carotenoid content, antioxidant activity, polyphenols and minerals in 
different parts (flower, leaf, stem, root) of the purslane plant were investigated. Total amounts of carotenoids ranged from 
1.69 ± 0.05 (stem) to 27.92 ± 0.00 µg/g (leaf) and 2.22 ± 0.00 (root) to 48.03 ± 0.10 µg /g (leaf) in the cultivated and wild 
purslane respectively. Total phenolic contents of cultivated and wild purslane plant were characterized between 29.40 ± 0.43 
(stem) and 102.42 ± 4.63 (flower) to 37.17 ± 0.28 (stem) and 64.56 ± 0.68 mg gallic acid equivalent (GAE)/100 g (flower), 
respectively. Total flavonoid amounts of cultivated and wild purslane plants were established between 53.29 ± 0.84 (stem) 
and 402.71 ± 13.14 mg/100 g (flower) to 87.57 ± 1.93 (stem) and 153.95 ± 1.10 mg/100 g (flower), respectively. While anti-
oxidant activities of cultivated purslane plant was determined between 1.45 ± 0.00 (root) and 1.53 ± 0.00 mmol/kg (leaf), 
antioxidant activities of wild purslane parts were monitored between 1.51 ± 0.02 (flower and root) and 1.58 ± 0.00 mmol/
kg (leaf). While gallic acid contents of the parts of cultivated purslane were detected between 0.43 ± 0.14 (flower) and 
3.67 ± 0.00 mg/100 g (stem), the gallic acid amounts of the parts of wild purslane plant were recorded between 2.46 ± 0.29 
(stem) and 3.62 ± 0.36 mg/100 g (flower). 3,4-Dihydroxybenzoic acid amounts of the parts of both cultivated and wild purs-
lane plants were identified between 0.98 ± 0.90 (flower) and 3.98 ± 0.29 (leaf) to 3.24 ± 0.34 (stem) and 6.77 ± 0.30 mg/100 g 
(flower), respectively. The amount of phosphorus (P) in parts of cultivated and wild purslane plants were determined 
between 1059.38 ± 74.08 (root) and 3039.08 ± 168.38 (flower) to 1177.46 ± 40.80 (root) and 3078.11 ± 96.05 mg/kg 
(flower), respectively. While amounts of K in cultivated purslane parts are recorded between 28,341.18 ± 1598.47 (flower) 
and 85,645.01 ± 1033.52 mg/kg (stem), K contents of wild purslane plant were found between 27,213.16 ± 636.85 (root) 
and 59,281.55 ± 1412.66 mg/kg (stem). The lowest bioactive components were determined in the stem part of both plants 
(cultivated and wild). Interestingly, the roots of the cultivated and wild purslane plant had a higher total flavonoid content. 
The highest ferulic acid and quercetin were found in the flower and leaf parts of both plants, respectively.
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Introduction

Purslane (Portulaca oleracea L.), which has a worldwide 
distribution and grows widely in the subtropical and tropi-
cal regions of the Mediterranean basin, is an annual suc-
culent plant and cosmopolitan herb with thick, green leaves 
and medicinal properties [1–5]. Purslane is called “Reglah” 
in Egypt [6]. The World Health Organization reported that 
purslane is among the most used medicinal plants [7]. Purs-
lane has been reported to thrive in many biogeographical 
regions around the world and has been reported to be highly 
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adaptable to drought and salinity [8]. Purslane is an inva-
sive weed, although the above-ground parts of the plant 
are consumed as a vegetable in Mediterranean regions [9]. 
It has been reported that the stem and leaves of purslane 
resemble spinach due to their salty and slightly acidic taste 
and are consumed as a vegetable. In addition to being con-
sumed fresh, it has been reported to be used as a tea or soup 
after drying [10, 11]. The protein, crude fibers, ash, Ca and 
Fe contents of Purslane change between 17.50–29.04%, 
5.00–12.00%, 17.80–23.01%, 380–2625  mg/100  g and 
46–550 mg/100 g (dw), respectively [12, 13]. Because purs-
lane contains high amounts of phenolic constituents, it has 
antioxidant properties that act as free radical scavenger and 
lipid peroxidation inhibitor [14–16]. As a result of various 
studies, the presence of flavonoids as the main components 
of purslane has been reported [17, 18]. Purslane, whose 
leaves and stems are added to salads as raw or cooked, has 
been defined as a “functional food” in recent years due to 
its high nutritional properties [1, 19]. Purslane has been 
reported as the “Powerful Foods of the Future” due to its 
high nutritional and high antioxidant values [6]. Total phenol 
content with antioxidant properties of six purslane cultivars 
varies between 127 and 478 mg/100 g (fw) [10]. Although 
purslane is a very invasive weed, it has been reported to be 
rich in high omega-3 fatty acids and especially α-linolenic 
acid [20]. Purslane is the richest vegetable in terms of 
Omega-3 fatty acids and contains 400 mg/100 g Omega-3 
fatty acids, especially as its high α-linolenic acid content and 
α-linolenic acid/linoleic acid ratio reveal that purslane is an 
important plant for balanced nutrition. It is stated that the 
total unsaturated fatty acid content in purslane is approxi-
mately 7–8 times higher than in spinach [21]. The amount 
of α-linolenic acid (18.3), α-tocopherol, ascorbic acid and 
glutathione in both wild and cultivated forms of purslane 
is higher than the amount contained in spinach. A fresh 
purslane leaf contains approximately 300–400 mg/100 g 
α-linolenic acid; 12.2 mg/100 g α-tocopherol, 26.6 mg/100 g 
ascorbic acid, 1.9 mg/100 g beta-carotene and 14.8 mg/100 g 
glutathione [22]. Nowadays, awareness of the consumption 
of functional foods, which provide versatile benefits on 
health beyond human nutrition, and the importance given 
to a plant-based diet is increasing day by day. In particu-
lar, green plants are preferred because of their low energy 
content, as well as being an important source of minerals, 
vitamins and fiber [23]. Edible parts of purslane have been 
reported to be rich in calcium, potassium, phosphorus, pro-
tein, carbohydrates, tocopherols, carotenoids and ascorbic 
acid [24–26]. Purslane is a wild herb with important medici-
nal uses due to its high level of nutraceutical compounds 
and worldwide prevalence [27]. It has also been reported 
that purslane has pharmacological antifungal, antimicrobial, 
antidiabetic, diuretic, hepatoprotective, neuroprotective, 
febrifuge, antiseptic, antispasmodic, vermifuge, anticancer, 

anti-hyperlipidemic, anti-arthritic, antiinflammatory, anti-
oxidant, anticholinesterase activities and germicidal prop-
erties [28, 29]. Although there are different studies around 
the world regarding the chemical and bioactive compounds 
of Portulaca oleracea, limited studies have been conducted 
on the identification of bioactive properties, phenolic com-
ponents and mineral amounts of different parts of Portu-
laca oleracea grown in Turkey. Today, due to the increas-
ing awareness of the consumption of functional foods that 
provide multi-faceted benefits on health and human nutri-
tion, the interest in plant-based nutrition is increasing day by 
day. The goal of current work was to determine differences 
in total phenol, flavonoid, carotenoid contents, antioxidant 
activity, polyphenols and minerals in different parts (flower, 
leaf, stem, root) of purslane plants.

Material and methods

Material

Wild and cultivated purslane plants (flower, leaf, stem and 
root) were collected from the Çaltı neighborhood of the 
Selçuklu district of Konya in July 2023. The collected purs-
lane plants were immediately brought to the laboratory in 
a cold bag (about 15 °C) and washed with distilled water. 
After the washing process, the water droplets on the plant 
were removed with tissue paper, and it was made ready for 
analysis.

Methods

Moisture content

The moisture amounts of the parts of cultivated and wild 
purslane plants were measured using the KERN & SOHN 
GmbH infrared moisture analyser.

Carotenoid content

The carotenoid amounts of the parts of cultivated and 
wild purslane plants were recorded according to the report 
described by Silva da Rocha et al. [30] with some modifica-
tions. After pretreatments, the acetone in the sample was 
removed by washing twice with 100 mL of distilled water. 
Then, the sample was completed with 25 ml of petroleum 
ether. After these processes, the absorbance values of the 
extract were recorded at 450 nm at spectrophotometer (Shi-
madzu UV mini 1240 Japan). The parts of purslane tested for 
carotenoid content were prepared in three replicates.
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Extraction procedure

The parts of cultivated and wild purslane plants were 
obtained using the method reported by Alam et al. [31]. 
After each crushed purslane sample (5 g) was mixed to 
20 mL of methanol, the solution was shaken in rinsing 
water-bath for 2 h at 25 °C. Mixture was then centrifuged at 
6000 rpm for 20 min. The extract acquisition process was 
repeated twice and the extracts were collected in a balloon. 
10 mL of methanol was added to the extract, concentrated 
in a vacuum rotary evaporator at 40 °C and then filtered.

Total phenolic content (TPC)

Total phenolic values of cultivated and wild purslane parts 
were investigated using the method described by Yoo et al. 
[32]. After the extract of each purslane part was mixed with 
1 mL Folin-Ciocalteu and 10 mL Na2CO3, the solution was 
vigorously vortexed for 5 min. 25 mL of deionized water was 
added to the extract, filling it up to the balloon volume, and 
the mixture was left for 1 h. Then, total phenolic amount of 
purslane sample was monitored at 750 nm using a spectro-
photometer (Shimadzu UV mini 1240, Japan). A calibration 
curve was prepared with gallic acid (0–200 mg/ml) as the 
standard (Fig. 1). TPC of samples was calculated as mg gal-
lic acid equivalent (GAE) /100 g (fw). All treatments were 
performed in three replicates.

Total flavonoid content

Total flavonoid amounts of purslane extracts were recorded 
using colorimetric method as described by Hogan et al. 
[33]. After preprocessing, the absorbance values were read 
at 510 nm. The results obtained are stated as mg catechin 
equivalent (CE)/100 g (fw). All treatments were performed 
in three replicates.

Antioxidant activity (DPPH assay)

The antioxidant activity values of purslane extracts were 
measured using 1.1-diphenyl-2-picrylhydrazil (DPPH) as 
described by Lee et al. [34]. After mixing the extract with 
2 ml of DPPH methanolic solution, the solution was vigor-
ously stirred by vortexing and stored for 30 min for reaction 
in a dark room. The absorbance values (ΔA) were recorded 
at 517 nm. The percentage inhibition of free radical or anti-
oxidant activity of extracts was calculated using following 
equation:

Determination of phenolic compounds

The phenolic compound analyses of purslane extracts were 
carried out by using a Shimadzu-High-Performance Liquid 
Chromatography (HPLC-SCL-10A VP-Shimadzu, Japan) 
equipped with a photo diode array (PDA) detector and an 
Inertsil ODS-3 (5 µm; 4.6 × 250 mm) column. The flow rate 
of the mobile phase and the injection volume were 1 ml/min 
at 30 °C and 20 µl, respectively. The peaks were recorded at 
280 nm using a PDA detector. The time (60 min) was cali-
brated as the total running time for per sample.

Determination of protein

Protein amounts of purslane seeds were established using 
the AOAC method [35].

Determination of mineral

After the crushed cultivated and wild purslane parts were 
dried in an oven at 70 ºC for 48 h, 0.5 g of ground purs-
lane powders was incinerated in a closed microwave system 

Antioxidantactivity(%) =
ΔAControl − ΔAExtract

ΔAControl
× 100

Fig. 1   A calibration curve for 
total phenol
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(Cem-MARS Xpress) using 5 ml of 65% HNO3 and 2 ml of 
35% H2O2. The volume of the sample was then completed up 
with 20 ml of distilled water. The mineral values of the purs-
lane parts were determined by Inductively Coupled Plasma 
Optical Emission spectroscopy (ICP-OES) [36].

Statistical analyses

Mineral analyses of purslane parts were performed in trip-
licate, and variance analysis was performed on the results 
by averaging them. Analysis of variance (ANOVA) was 
performed by using JMP version 9.0 (SAS Inst. Inc., Cary, 
N.C.U.S.A). Duncan’s Multiple Range test was used to 
establish the significant changes between the results of purs-
lane samples (p < 0.05).

Results and discussion

Bioactive properties of the parts of cultivated 
and wild purslane

The moisture contents, total phenol, flavonoid, carotenoid 
and antioxidant capacities of the parts (flower, leaf, stem 
and root) of cultivated and wild Purslane are reported in 
Table 1. The moisture content of the parts of cultivated 
and wild purslane plants were established to be between 
84.73 ± 0.07 (flower) and 92.19 ± 0.45 (leaf) to 79.77 ± 0.78 
(root) and 89.79 ± 0.49% (stem), respectively. The highest 
total carotenoid contents were detected in the leaves of both 
cultivated and wild purslane parts. In addition, the high-
est total phenolic amounts were obtained in the flowers of 
both cultivated and wild purslane parts. Also, the lowest 
and highest total flavonoid contents of purslane parts were 
detected in the stem and flower parts, respectively. While 
antioxidant activities of cultivated purslane plants are deter-
mined between 1.45 ± 0.00 (root) and 1.53 ± 0.00 mmol/kg 

(leaf), antioxidant activities of wild purslane parts were 
observed to be between 1.51 ± 0.02 (flower and root) and 
1.58 ± 0.00 mmol/kg (leaf). Statistically significant differ-
ences were observed among moisture, total phenol, carot-
enoid and flavonoid contents of the purslane fractions 
(p < 0.05). Moisture amounts of both plants were determined 
mostly in the leaves and stem. The highest amounts of bioac-
tive compounds (total phenol, flavonoid, and carotenoids) 
were obtained in the flowers and leaves of the cultivated 
and wild purslane plant. The total phenol values of the flow-
ers and leaves of the cultivated purslane was higher than 
that of the flower and leave of the wild purslane. However, 
the total carotenoid values and antioxidant activities of wild 
purslane flower and leave were higher than those (flowers 
and leaves) obtained from the cultivated. The lowest bioac-
tive components were determined in the stem of both plants 
(cultivated and wild). It has been observed that the roots of 
the cultivated and wild purslane plant contain higher total 
flavonoids than the stem parts. The leaves and stems of 
purslane plant contained 86.37–89.93% moisture, respec-
tively [27]. The flowers and leaves of wild purslane plant 
samples had between 84.73 and 89.93% moisture content, 
respectively (Table 1), which are similar to results from the 
works of Dabbou et al. [27]. The total phenolic amounts 
of purslane plant parts were found to be between 78.3 and 
633.9 mg/ kg dry weight [20]. Methanol extract of Purs-
lane plant contained 142.2 mgGAE/g total phenol and 81.2 
mgQE/g total flavonoid [37]. In a previous study, Lim and 
Quah [10] reported that the total phenolic content of metha-
nol extracts of 6 different cultures of P. oleracea changed 
between 127 and 478 mg GAE/100 g. Total phenolic and 
flavonoid contents of methanol extracts of purslane leaves 
were 326.80 mg/g and 44.33 mg GAE/100 g, respectively 
[9]. Total phenol and flavonoid in the leaves and stems of P. 
oleracea were found as 13.92 and 11.80 mg/100 g to 16.26 
and 13.58 mg7100g, respectively [27]. Petropoulos et al.
[38] pointed out that total phenol and total flavonoids of 

Table 1   Moisture content and bioactive properties of cultivated and wild purslane plant parts(fw)

* Values are mean ± standard deviation and those with different letters in each column are significantly different (p < 0.05)

Sample Parts of purslane Moisture content 
(%)

Carotenoid content 
(μg/g)

Total phenolic con-
tent (mg/100 g)

Total flavonoid con-
tent (mg/100 g)

Antioxidant 
activity (mmol/
kg)

Cultivated Flower 84.73  ±  0.07d* 13.38  ±  0.02b 102.42  ±  4.63a 402.71  ±  13.14a 1.50  ±  0.00ab
Leaf 92.19  ±  0.45a 27.92  ±  0.00a 63.29  ±  0.49c 179.10  ±  4.55c 1.53  ±  0.00a
Stem 91.48  ±  0.68b 1.69  ±  0.05 cd 29.40  ±  0.43d 53.29  ±  0.84d 1.48  ±  0.02c
Root 85.74  ±  0.06c 1.90  ±  0.02c 75.83  ±  0.85b 281.86  ±  9.83b 1.45  ±  0.00 cd

Wild Flower 85.55  ±  0.39c 14.81  ±  0.05b 64.56  ±  0.68a 153.95  ±  1.10a 1.51  ±  0.02c
Leaf 88.47  ±  0.35b 48.03  ±  0.10a 60.12  ±  0.85b 141.10  ±  3.94b 1.58  ±  0.01ab
Stem 89.78  ±  0.49a 3.76  ±  0.05c 37.17  ±  0.28d 87.57  ±  1.93d 1.59  ±  0.00a
Root 79.77  ±  0.78d 2.22  ±  0.00d 42.42  ±  1.76c 126.52  ±  2.75c 1.51  ±  0.00c
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6 different genotypes of P. oleracea were established to be 
between 7.65 and 20.1 mg GAE/g to 0.12 and 5.30 mg CE/g, 
respectively. Ercisli et al. [39] determined 17.88 µg GAE/
mg total phenolic in purslane extract. Antioxidant activity 
values for DPPH and ABTS '2,2′-Azino-bis(3-ethylbenzo-
thiazoline-6-sulphonic acid' of fresh purslane leaves were 
53.23% and 147.78 μmol trolox /100 g (dw), respectively 
[40]. DPPH radicals scavenging activities, total flavonoid 
and total phenolic values of the methanol extracts from the 
aerial parts of P. oleracea were 47.13%, 1317.41 µg/gCE/g, 
75.96 mgGAE/g, respectively [41]. Purslane can be an eas-
ily accessible and natural source of phytochemicals and 
antioxidants [42] as reports have shown that an aqueous 
extract from Purslane may show high phenolic, flavonoid, 
anthocyanin, antioxidant effects [39, 42, 43]. Therefore, the 
antioxidant activities and free radical scavenging properties 
of phenolic compounds commonly found in plants are quite 
high [44]. It has been reported in another study that purslane 
leaves have the effect of increasing the antioxidant capacity, 
total phenolic and flavonoids and act as scavengers of free 
radicals produced during oxidation reactions [40]. However, 
the bioactive compound contents and antioxidant activities 
of the plants have significant differences according to the 
parts of the plant [44]. In general, it has been reported that 
the flavonoid contents of plants vary depending on the plant 
parts and solvents used for their extraction, genetic variabil-
ity and edaphoclimatic conditions [45].

Phenolic compounds of the parts of cultivated 
and wild purslane

The phenolic profiles of the flower, leaf, stem and root of 
cultivated and wild purslane plants are displayed in Table 2. 
Results showed some differences amoung the purslane parts. 
Gallic acid, 3,4-dihydroxybenzoic acid, catechin, rutin and 
kaempferol were the dominant phenolic compounds in the 
various parts of cultivated and wild purslane investigated 
(Fig.  2). While the lowest and highest 3,4-Dihydroxy-
benzoic acid contents of the parts of cultivated purslane 
plants are identified in flowers and leaves, the lowest and 
highest 3,4-Dihydroxybenzoic acid contents of the parts 
of wild purslane plants were characterized in stems and 
flowers, respectively. While catechin amounts of the parts 
(flower, leaf, stem and root) of cultivated purslane plant 
varied between 2.57 ± 0.92 (root) and 9.36 ± 1.48 (leaf), 
catechin contents of the wild purslane parts were deter-
mined between 4.83 ± 0.87 (leaf) and 10.30 ± 2.08 mg/100 g 
(stem). While rutin values of cultivated purslane plant 
parts change between 0.51 ± 0.32 (root) and 4.08 ± 0.23 
(leaf), rutin amounts of wild purslane parts were defined 
to be between 0.67 ± 0.35 (stem) to 5.45 ± 0.59 mg/100 g 
(flower) (Table 2). Kaempferol values of cultivated purs-
lane parts were determined between 7.88 ± 0.76 (leaf) and Ta
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12.89 ± 1.31 (flower), while kaempferol contents of wild 
purslane parts are found between 5.19 ± 1.33 (leaf) and 
7.68 ± 1.67 mg/100 g (stem). Statistically significant dif-
ferences were observed among phenolic compounds of the 
parts of cultivated and wild purslane plants (p < 0.05). The 
highest ferulic acid and quercetin were found in the flow-
ers and leaves of both plants, respectively. 3,4-dihydroxy-
benzoic acid, catechin and rutin were found in the leaves 
in cultivated purslane plant. The highest gallic acid and 
3,4-dihydroxybenzoic acid were detected in the flowers of 

the wild purslane plant. In general, phenolic component 
amounts (except kaemferol) of wild purslane parts were 
slightly higher than cultivated purslane plant parts. In addi-
tion, the content of phenolic compounds in the purslane 
plant showed changes according to plant part as well as plant 
typeas well as plant type. Leaf, stem, and flower fractions 
of Thai purslane contained 2.78, 4.15 and 3.11 mg/g gal-
lic acid, 1,93, 2.40 and 3.78 mg/g protocacthuic acid, 2.45, 
2.08 and 2.84 mg/g p-hydroxybenzoic acid, 15.30, 14.95 
and 18.20 mg/g chlorogenic acid, 1.28, 0.84 and 1.20 g/mg 
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Fig. 2   Phenolic chromatograms of the parts of purslane plant. Flower of cultivated purslane. Leaf of cultivated purslane. Stem of cultivated purs-
lane. Root of cultivated purslane. Flower of wild purslane. Leaf of wild purslane. Stem of wild purslane. Root of wild purslane
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vanillic acid, 2.47, 2.97 and 3.68 mg/g caffeic acid, 2.38, 
2.09 and 2.49 mg/g syringic acid, 1.82, 1.91 and 2.23 mg/g 
p-coumaric acid [14]. Leaves have a lower total phenolic 
content and antioxidant activity values than stems [46]. Fla-
vonoids such as kaempferol, apigenin, myricetin, quercetin, 
and luteolin have been reported to be the main phenolic con-
stituents found in purslane [11, 17]. P. oleracea L from dif-
ferent locations contain (in µg/g) 0.062–27.20 caffeic acid, 
4.450–572.9 p-coumaric acid, 3.921–146.5 ferulic acid, 
5.428–32.71 quercetin and 0.476–164.7 µg/g apigenin [47]. 
Portulaca oleracea aerial parts contain (in µg/g) 0.10 rutin, 
0.05 quercetin, 0.05 kaempferol, 5.10 catechin, 0.05 narin-
genin, 0.10 resveratrol, 5.75 vanillic acid, 25.05 gallic acid, 
0.95 hydroxycinnamic acid, 11.10 caffeic acid, 2.35 ferulic 
acid, 4.70 rosmarinic acid [41]. The leaves, stems and flow-
ers of Portulaca oleracea contain (in µg/g) 5.7, 13.58 and 
7.8 coumaric acid, 71.3, 30.57 and 8.0 sinapic acid, 1.2, 0.0 
and 0.8 caffeic acid, 4.2, 0.0 and 5.0 catechin, 6.8, 0.0 and 
1.0 epicatechin, 7.3, 7.87 and 0.8 kaempferol, respectively 
[46]. Although phenolic compounds and oleracein deriva-
tives have been detected in plant parts, the main compounds 
detected in the leaves of purslane have always been oleracein 
A and C [48]. Other phenolic compounds identified in purs-
lane include apigenin, kaempferol, luteolin, quercetin, myri-
cetin, genistein, genistin, portulacanones A to D, caffeic, 

chlorogenic, p-coumaric, ferulic and rosmarinic acids, 
lignins, stilbenes, terpenoids, saponins, tannins, chlorophyll, 
melatonin, bergapten and robustin, and the majority of these 
compounds are found in the aerial parts of purslane [49–51]. 
In addition, it has been reported that the amounts of phenolic 
compounds in purslane greatly increase with the progression 
of plant maturity [52]. When our results were compared to 
results of previous studies [46, 47], these changes may have 
been due to differences in genetic makeup, environmental 
factors, maturation and analytical factors [2, 3].

Macro‑, micro element and crude protein contents 
of the parts of cultivated and wild purslane

The macro-, micro element and crude protein contents 
of the flower, leaf, stem and roots of cultivated and wild 
purslane plants are presented in Table 3. Significant dif-
ferences (p < 0.05) were observed in the mineral and 
protein contents of both plant parts. The macro element 
amounts of both plant parts were found at very high lev-
els. The amounts of phosphorus in parts of the culti-
vated and wild purslane plant were found to be between 
1059.38 ± 74.08 (root) and 3039.08 ± 168.38 (flower) to 
1177.46 ± 40.80 (root) and 3078.11 ± 96.05 mg/kg (flower), 
respectively. While K amounts of cultivated purslane parts 
are recorded between 28,341.18 ± 1598.47 (flower) and 
85,645.01 ± 1033.52  mg/kg (stem), K contents of wild 
purslane plant were found between 27,213.16 ± 636.85 
(root) and 59,281.55 ± 1412.66 mg/kg (stem). Flowers and 
leaves from cultivated Purslane had the least amounts of 
Ca while those from the roots and leaves of the wild plant 
recorded the highest Ca content (Table 3). Also, the amounts 
of Mg in cultivated and wild purslane plants (flower, leaf, 
stem and root) were measured between 6164.21 ± 95.94 
(flower) and 14,538.97 ± 825.74 (leaf) to 3745.56 ± 61.94 
(root) and 15,752.47 ± 1241.28 mg/kg (leaf), respectively. 
Statistically significant differences were recorded in the Mg 
contents of the parts of cultivated and wild purslane plants 
(p < 0.05). The highest S in cultivated and wild purslane 
plants were determined in the leaves (2251.40 ± 84.46 mg/
kg) and flowers (1840.44 ± 111.59 mg/kg), respectively. 
Among the microelements of both plants, Fe was the ele-
ment with the highest amount, followed by Mn, Zn, B and 
Cu. Fe amount of the parts of cultivated and wild purslane 
plants ranged from 64.61 ± 1.63 (stem) to 608.39 ± 1.40 
(root) and 134.68 ± 0.61 (stem) to 592.05 ± 1.90 mg/kg (leaf) 
respectively. However, the Fe content in the leaves and roots 
of wild purslane were partly similar (p < 0.05). While Mn 
amounts in parts of cultivated purslane plant varied between 
17.52 ± 0.60 (stem) and 94.46 ± 1.08 (leaf), Mn amounts of 
wild purslane parts changed between 13.55 ± 0.94 (stem) 
and 73.9 ± 1.69 mg/kg (leaf). The lowest and highest Zn 
contents in different parts of cultivated and wild purslane 
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Fig. 2   (continued)
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plants were obtained in the stems and flowers of both plant 
types, respectively. Statistically significant differences were 
recorded in the mineral contents of the parts of cultivated 
and wild purslane plants (p < 0.05). It can be seen that the 
highest and lowest Mn and Zn contents in cultivated and 
wild purslane were recorded in the leaves and stems parts of 
the plants, respectively (Table 3). Also, the highest amount 
of B was measured in the leaves of cultivated and wild purs-
lane plants. The element found at the highest amount among 
the macroelements of purslane plants was K, followed by 
Ca, Mg, P and S in decreasing order. In general, the K, Ca, 
S and Zn contents of the cultivated purslane plant were high 
when compared to the parts of wild purslane while the P, 
Mg, Fe, Cu, Mn and B values of the cultivated purslane plant 
were found to be low. In general, the lowest macro elements 
were detected in the roots of both plants. This shows that 
the parts where both macro and microelements accumulate 
the most are the above-ground parts. In this study, it was 
observed that the leaves and floral parts had the highest min-
eral content compared with the other parts above ground 
surface. The flower and leafy parts of the Purslane plant 
were found to be higher in protein. While crude protein con-
tents of the parts of cultivated purslane plant are determined 
between 12.72 ± 0.38 (stem) and 20.27 ± 0.73% (flower), the 
amounts of crude protein in wild purslane parts were found 
between 8.50 ± 0.36 (stem) and 18.43 ± 1.18% (leaf). It was 
also established that protein contents in all parts of both the 
cultivated and wild purslane plants were significantly differ-
ent (p < 0.05). As seen in Table 3, the lowest protein content 
was detected in the stems of both purslane plants. In general, 
the protein contents of cultivated purslane plant parts were 
higher than wild purslane parts. Purslane is very rich in Fe, 
Zn, K, B, N, Mn, Ca Cu, Mg. However, P, S and Na elements 
were present in relatively low amounts in purslane [38, 53, 
54]. Purslane leaves contained 188.6 mg/g Fe, 126.3 mg/g 
Zn, 53.7 mg/g K, 41.0 mg/g B, 14.0 mg/g Ca, 14.0 mg/g 
Cu, 8.4 mg/g Mg, 5.3 mg/g P [54]. In a previous study, the 
leaves, stems and roots of purslane were reported to con-
tain 76,846, 51,376 and 45,720 µg/g P, 267.79, 110.18 and 
138.23 µg/g Ca, 581.80, 447.41 and 529.17 µg/g K, 28.05, 
11.58 and 64.65 µg/g Fe, 19.85, 2.34 and 2.83 µg/g Mn, 
and 9.21, 2.41 and 5.18 µg/g Cu, respectively [24]. There 
are reports of lowered blood pressure when hypertension 
patients were fed diets high in potassium [55]. Therefore 
consuming Purslane as food could help reduce the blood 
pressure of hypertension patients as they benefit from its 
high potassium content, compared to most other vegetables 
[55]. It may be recommended that the soil of the Purslane 
cultivation for nutritional purposes be tested for the presence 
of heavy metals or that it be grown in soilless environments 
where the mineral content of the growth medium can be 
easily monitored and controlled. In addition, the crop’s bio-
accumulation potential could make it a good candidate for Ta
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adoption in phytoremediation strategies, especially at min-
ing sites. Furthermore, it was reported that purslane shoots 
contained high levels of Ca, Fe, Mg, Mn, K and Zn [56]. 
In another study, it was stated that purslane accumulated 
Pb at higher concentrations (0.017–0.35 mg/kg) than the 
allowable limits (0.3 mg/kg) [57]. Tiwari et al. [58] pointed 
out purslane as hyper-accumulator of Cd, Cr and As. Differ-
ences in macro, microelement and protein contents of plant 
varieties and parts may possibly be caused by climatic con-
ditions, soil characteristics, fertilization, plant physiology, 
land structure and harvest time [24, 54, 56].

Principal component analysis (PCA) of different 
parts of Portulaca

PCA was carried out to assess the effect of different parts of 
Portulaca such as flowers, leaves, stems and root and also 
on phenolic compounds, carotenoid, total phenol, total flavo-
noid amounts and antioxidant activity (Fig. 3). PCA showed 
about 37.532% of explained variance for PC1; 30.579% of 
variance for PC2, which are given in Table 4. Gallic acid 
(0.921), 3,4-dihydroxybenzoic acid (0.865), caffeic acid 
(0.784) and syringic acid (0.740) had high positive correla-
tion with PC1, while a negative correlation was observed in 
TFC (-0.835) and kaempferol (-0.735) with PC1. Moreo-
ver, PC2 was identified with resveratrol (0.925), quercetin 
(0.882) and cinnamic acid (0.879). Values obtained for cul-
tivated Purslane leaves were located in the positive areas 
of both PC1 and PC2, and also contained higher amounts 
of cinnamic acid, quercetin, coumaric acid and rutin in 

comparison with other samples. The highest total phenolic 
and flavonoid values were observed in the flower samples 
obtained from cultivated Purslane.

Conclusion

There were some significant differences in the distribution of 
the phytochemicals that was investigated, depending on the 
type and parts of the Purslane plant. The highest bioactive 
compounds (total phenol, flavonoid and carotenoid) were 
recorded in the flower and leafy parts of the cultivated and 
wild purslane plant. The lowest bioactive components were 
determined in the stems of both plants (cultivated and wild). 
Interestingly, the roots of the cultivated and wild purslane 
plant had a higher total flavonoid content. The highest ferulic 
acid and quercetin were found in the flowers and leaves of 
both plants, respectively. The highest 3,4-dihydroxybenzoic 
acid, catechin and rutin were found in the leafy parts of the 
cultivated purslane plant. In addition, the highest gallic acid 
and 3,4-dihydroxybenzoic acid were detected in the flowers 
of the wild purslane plant. In general, the amounts of phe-
nolic compounds (except kaempferol) of wild purslane parts 
were slightly higher than cultivated purslane plant parts. The 
macro element amounts of both plant parts were found to 
be at high levels. Among the macroelements of both cul-
tivated and wild purslane plants, K was found to be most 

Fig. 3   Biplot graph drawn with results of PCA. C: Cultivated, W: 
Wild, TCC: Total carotenoid content, TPC: Total phenolic con-
tent, TFC: Total flavonoid content, AA: Antioxidant activity, Dihyd: 
3,4-Dihydroxybenzoic acid

Table 4   PCA results in relation to bioactive properties of purslane 
plant parts

PC1 PC2

Eigenvalue 6.005 4.893
Variability (%) 37.532 30.579
Cumulative % 37.532 68.111
Correlation
Gallic 0.921 − 0.160
Dihyd 0.865 0.066
Catechin 0.676 0.114
Caffeic 0.784 0.351
Syringic 0.740 0.492
Rutin 0.395 0.641
Coumaric 0.395 0.821
Ferulic − 0.668 0.545
Resveratrol − 0.218 0.925
Quercetin 0.130 0.882
Cinnamic 0.086 0.879
Kaempferol − 0.735 0.192
TCC​ 0.191 0.411
TPC − 0.717 0.539
TFC − 0.835 0.448
AA 0.415 − 0.011
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highly represented followed by Ca, Mg, P and S (in decreas-
ing order). Future studies will be on the determination of 
changes in bioactive properties and phenolic components 
of purslane, which has succulent properties, for processing 
into fermented products.

Acknowledgements  The authors extend their appreciation to Research-
ers Supporting Project Number (RSPD2025R1074), King Saud Uni-
versity, Riyadh, Saudi Arabia.

Author contributions  Isam A. Mohamed Ahmed: editing; Fahad AlJu-
haimi: validation, software, editing; Mehmet Musa Özcan: Methodol-
ogy, writing-reviewing; Nurhan Uslu:, formal analysis; Emad Karrar: 
editing; investifation.

Funding  Open access funding provided by the Scientific and Tech-
nological Research Council of Türkiye (TÜBİTAK). This study was 
funded (RSPD2025R1074) by King Saud University, Riyadh, Saudi 
Arabia.

Data availability  The data have been reviewed depending on the 
literature.

Declarations 

Competing ınterests  The authors declare no competing interests.

Ethical approval  Not applicable.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 M.K. Uddin, A.S. Juraimi, M.R. Ismail, M.A. Hossain, M.A. 
Alam, Effect of salinity on proximate mineral composition of 
purslane (Portulca oleracea L.). Aust J. Crop Sci. 6, 1732–1736 
(2012)

	 2.	 F. AlJuhaimi, I.A.M. Ahmed, M.M. Özcan, N. Uslu, Effects of 
fermentation, boiling, and drying methods on bioactive properties, 
phenolic and nutrient profiles of aerial parts of purslane (Portu-
laca oleracea L.) plants. Int. J. Food Sci. Technol. 58, 5809–5818 
(2023)

	 3.	 F. Al Juhaimi, Z.B. Atasoy, N. Uslu, M.M. Özcan, I.A. Mohamed 
Ahmed, N. Walayat, The effect of roasting on oil content, fatty 
acids, bioactive compounds and mineral contents of purslane (Por-
tulaca oleracea L.) Seeds. Foods. 14, 732 (2025)

	 4.	 A. Scavo, G. Pandino, A. Restuccia, S. Lombardo, G.R. Pesce, G. 
Mauromicale, Allelopathic potential of leaf aqueous extracts from 
Cynara cardunculus L. On the seedling growth of two cosmopoli-
tan weed species. Italian J. Agron. 14, 78–83 (2019)

	 5.	 Z.Y. Desta, D.A. Cherie, Determination of antioxidant and anti-
microbial activities of the extracts of aerial parts of Portulaca 
quadrifda. Chem. Central J. 12, 146151 (2018)

	 6.	 L. Liu, P. Howe, Y.F. Zhou, Z.Q. Xu, C. Hocart, R. Zhang, Fatty 
acids and β-carotene in Australian purslane (Portulaca oleracea) 
varieties. J. Chromatography A 893, 207–213 (2000)

	 7.	 A.C. Dweck, Purslane - Portulaca oleracea The global panacea 
(2001).

	 8.	 A. Danin, F. Buldrini, M.B. Mazzanti, G. Bosi, The history of the 
Portulaca oleracea aggregate in the Emilia-Romagna Po plain 
(Italy) from the Roman age to the present. Plant Biosyst. 148(4), 
622–634 (2014)

	 9.	 R.K.H. El Kashef, A.S. Soliman, H.M.M. Hassan, N.A. Abd-
Elhak, Evaluation of total phenolic content and antioxidant activ-
ity of different solvent extracts of Egyptian purslane leaves. Curr. 
Sci. Int. 7(4), 616–623 (2018)

	10.	 Y.Y. Lim, E.P.L. Quah, Antioxidant properties of different culti-
vars of Portulaca oleracea. Food Chem. 103(3), 734–740 (2007)

	11.	 R. Radhakrishnan, M.N.M. Zakaria, M.W. Islam, H.B. Chen, K. 
Kamil, A. Al-Attas, Neuropharmacological actions of Portulaca 
oleracea L. v. sativa (Hawk). J. Ethnopharmacol. 76, 171–176 
(2001)

	12.	 M.M. Tabekha, M.M. Rabie, A.M. El-Bastawesy, The role of 
food processing on oxalate content of some vegetables in devel-
oping countries. J. Agric. Sci. Mansoura Univ. 22, 2949–2953 
(1997)

	13.	 G.S.M. EL-Hadidy, Chemical, technological and biological stud-
ies on mulberry leaves and purslane in Egypt. Ph.D Thesis Fac 
Agric, Mansoura University, Egypt (2014)

	14.	 S. Siriamornpun, M. Suttajit, Microchemical components and 
antioxidant activity of different morphological parts of Thai wild 
purslane (Portulaca oleracea). Weed Sci. 58(3), 182–188 (2010)

	15.	 V. Sicari, M.R. Loizzo, R. Tundis, A. Mincione, T.M. Pellicano, 
Portulaca oleraceal. Purslane extracts display antioxidant and 
hypoglycemic effects. J. Appl. Bot. Food Qual. 91, 39–46 (2018)

	16.	 X. Yang, Z. Ying, H. Liu, X. Ying, G. Yang, A new homoisofla-
vone from Portulaca oleracea L. and its antioxidant activity. Nat. 
Prod. Res. 6419, 1–7 (2018)

	17.	 X. Xu, L. Yu, G. Chen, Determination of flavonoids in Portulaca 
oleracea L. By capillary electrophoresis with electrochemical 
detection. J. Pharm. Biomed. Analysis 41, 493–499 (2006)

	18.	 H. Zhu, Y. Wang, Y. Liu, T. Tang, Analysis of flavonoids in Portu-
laca oleracea L. by UV–Vis spectrophotometry with comparative 
study on different extraction technologies. Food Anal. Methods 
3(2), 90–97 (2010)

	19.	 A.P. Simopoulos, Omega-3 fatty acids and antioxidants in edible 
wild plants. Biol. Res. 37, 263–277 (2004)

	20.	 I. Oliveira, P. Valentao, R. Lopes, P.B. Andrade, A. Bento, J.A. 
Pereira, Phytochemical characterization and radical scavenging 
activity of Portulaca oleraceae L. leaves and stems. Microchem. 
J. 92(2), 129–134 (2009)

	21.	 A.P. Simopoulos, Evolutionary aspects fatty acids in the food sup-
ply of Omega-3, Pmstag/andins. Leukotfimes and Essential Fatty 
Acids, P, 421–429 (2001).

	22.	 A.P. Simopoulos, H.A. Norman, J.A. Gillaspy, J.A. Duke, Com-
mon purslane: a source of omega-3 fatty acids and antioxidants. 
J. Am. Coll. Nutr. 11(4), 374–382 (1992)

	23.	 R. Tunçtürk, Fonksiyonel Gıda Olarak Tüketilen Semizotunun 
(Portuleca oleracea L.) Tıbbi Bitki Olarak Değerlendirilmesi. 
Türk Bil. Derlemeler Derg. 6(1), 101–103 (2013)

	24.	 A.I. Mohamed, A.S. Hussein, Chemical composition of purslane 
(Portulaca oleracea). Plant Foods Hum. Nutr. 45, 1–9 (1994)

	25.	 L. Liu, P. Howe, Y.F. Zhou, Z.Q. Xu, C. Hocart, R. Zhang, Fatty 
acids and β-carotene in Australian purslane (Portulaca oleracea) 
varieties. J. Chromatograp. A 893, 207–213 (2000)

http://creativecommons.org/licenses/by/4.0/


3724	 I. A. Mohamed Ahmed et al.

	26.	 G. Szalai, N. Dai, A. Danin, N. Dudai, O. Barazani, Effect of 
nitrogen source in the fertilizing solution on nutritional quality of 
three members of the Portulaca oleracea aggregate. J. Sci. Food 
Agric. 90, 2039–2045 (2010)

	27.	 S. Dabbou, K. Lahbib, G. Pandino, S. Dabbou, S. Lombardo, 
Evaluation of pigments, phenolic and volatile compounds, and 
antioxidant activity of a spontaneou population of Portulaca 
oleracea L. Grown in Tunisia. Agric. 10, 353 (2020)

	28.	 A.N. Rashed, F.U. Afifi, A.M. Disi, Simple evaluation of the 
wound healing activity of a crude extract of Portulaca oleracea L. 
(growing in Jordan) in Mus musculus JVI-1. J. Ethnopharmacol. 
88, 131–136 (2003)

	29.	 H.A.A. El-Aziz, M.H. Sobhy, A.A. Kawkab, K.A.E.H. Azza, A.R. 
Zeinab, A.H. Wedad, Chemical and remedial effects of purslane 
(Portulaca oleracea) plant. Life Sci. J. 11, 31–42 (2014)

	30.	 A. Silva da Rocha, E.K. Rocha, L.M. Alves, B. Amaral de Moraes, 
T. Carvalho de Castro, N. Albarello, C. Simoes-Gurgel, Produc-
tion and optimization through elicitation of carotenoid pigments 
in the in vitro cultures of Cleome rosea Vahl (Cleomaceae). J. 
Plant Biochem. Biotechnol. (2013). https://​doi.​org/​10.​1007/​
s13562-​013-​0241-7

	31.	 A. Alam, N.F. Syazwanie, N.H. Mahmod, N.A. Badaluddin, K. 
Mustafa, N. Alias, F. Aslani, M.A. Prodhan, Evaluation of anti-
oxidant compounds, antioxidant activities and capsaicinoid com-
pounds of Chili (Capsicum sp.) germplasms available in Malaysia. 
J. Appl. Res. Med. Aromatic Plants 9, 46–54 (2018)

	32.	 K.M. Yoo, K.W. Lee, J.B. Park, H.J. Lee, I.K. Hwang, Variation 
in major antioxidants and total antioxidant activity of Yuzu (Cit-
rusjunos SiebexTanaka) during maturation and between cultivars. 
J. Agric. Food Chem. 52, 5907–5913 (2004)

	33.	 S. Hogan, L. Zhang, J. Li, B. Zoecklein, K. Zhou, Antioxidant 
properties and bioactive components of Norton (Vitis aestivalis) 
and Cabernet Franc (Vitis vinifera) wine grapes. LWT—Food Sci. 
Technol. 42, 1269–1274 (2009)

	34.	 S.K. Lee, Z.H. Mbwambo, H.S. Chung, L. Luyengi, E.J.C. Games, 
R.G. Mehta, Evaluation of the antioxidant potential of natural 
products. Comb. Chem. High Throughput Screen 1, 35–46 (1998)

	35.	 AOAC, Association of Official Analytical Chemists. Official 
Methods of Analysis, AOAC Arlington, VA (1990).

	36.	 S.B. Tošic et al., Elemental composition of edible nuts: fast opti-
mization and validation procedure of an ICP- OES method. J. Sci. 
Food Agric. 95, 2271–2278 (2015)

	37.	 M. Habibian, G. Sadeghi, A. Karimi, Phytochemicals and anti-
oxidant properties of solvent extracts from purslane (Portulaca 
oleracea L.): a preliminary study. Food Sci. Eng. 1, 1–12 (2020)

	38.	 S.A. Petropoulos, A. Karkanis, A. Fernandes, L. Barros, I.C.F.R. 
Ferreira, G. Ntatsi et al., Chemical composition and yield of six 
genotypes of common purslane (Portulaca oleracea L.): an alter-
native source of omega-3 fatty acids. Plant Foods Hum. Nutr. 70, 
420–426 (2015)

	39.	 S. Ercisli, I. Coruh, A. Gormez, M. Sengul, Antioxidant and anti-
bacterial activities of Portulaca oleracea L. grown wild in Turkey. 
Italian J. Food Sci. 20(4), 533–542 (2008)

	40.	 M.K. Youssef, M.S. Mokhtar, Effect of drying methods on the 
antioxidant capacity, color and phytochemicals of Portulaca 
oleracea L. Leaves. J. Nutr. Food Sci. 4(6), 2–6 (2014)

	41.	 F. Keser, M. Karatepe, S. Keser, S. Tekin, I. Turkoglu, O. Kaygili, 
O. Demir, O. Yilmaz, S. Sandal, S. Kirbag, In vitro biological 
activities and phytochemical contents of Portulaca oleracea L. 
(Purslane). J. Phys. Chem. Func. Mater. 4, 1–7 (2021)

	42.	 A. Peksel, I. Arısan-Ataç, R. Yanardağ, Antioxidant activities of 
aqueous extracts of purslane (Portulaca oleraceae L.). Italian J. 
Food Sci. 18(3), 295–308 (2006)

	43.	 C.V. Chowdhary, A. Meruva, K. Naresh, R.K.A. Elumalai, 
A review on phytochemical and pharmacological profile of 

Portulaca oleracea (Purslane). Int. J. Ayurveda Pharm. Res. 4(1), 
34–37 (2013)

	44.	 B.B. Li, B. Smith, Md.M. Hossain, Extraction of phenolics from 
citrus peels: I. solvent extraction method. Sep. Purif. Technol. 48, 
182–188 (2006)

	45.	 Y.O. Santiago-Saenz, A.D. Fuentes Hernández, R. Monroy-Tor-
res, R. Cortés-Cariño, R. Jiménez-Alvarado, Physicochemical, 
nutritional and antioxidant characterization of three vegetables 
(Amaranthus hybridus L., Chenopodium berlandieri L., Portulaca 
oleracea L.) as potential sources of phytochemicals and bioactive 
compounds. J. Food Measur. Character. 12, 2855–2864 (2018)

	46.	 R. Silva, I.S. Carvalho, In vitro antioxidant activity, phenolic com-
pounds and protective effect against DNA damage provided by 
leaves, stems and flowers of Portulaca oleracea (Purslane). Nat. 
Prod. Com. 9, 45–50 (2014)

	47.	 J. Ai, A. Leng, X. Gao, W. Zhang, D. Li, L. Xu, X. Ying, HPLC 
determination of the eight constitutes in Portulaca oleracea L. 
from different locations. Eur. J. Med. Plants 5(2), 156–164 (2015)

	48.	 A.A. Petropoulos, A. Fernandes, M.I. Dias, I.B. Vasilakoglou, K. 
Petrotos, L. Barros, I.C.F.R. Ferreira, Nutritional value, chemical 
composition and cytotoxic properties of common purslane (Por-
tulaca oleracea L.) in relation to harvesting stage and plant part. 
Antioxidants 8, 293 (2019)

	49.	 N. Erkan, Antioxidant activity and phenolic compounds of frac-
tions from Portulaca oleracea L. Food Chem. 133, 775–781 
(2012)

	50.	 J. Yan et al., Homoisoflavonoids from the medicinal plant Portu-
laca oleracea. Phytochem 80, 37–41 (2012)

	51.	 Y. Zhou, H. Xin, K. Rahman, S. Wang, C. Peng, H. Zhang, Portu-
laca oleracea L. A review of phytochemistry and pharmacological 
effects. Biomed. Res. Int. 5, 11 (2015)

	52.	 C.V. Chowdhary, A.N.K. Meruva, R.K.A. Elumalai, A review on 
phytochemical and pharmacological profile of Portulaca oleracea 
linn. (purslane). Int. J. Res. Ayurveda Pharm. 4, 34–37 (2013)

	53.	 K. Uddin, A.S. Juraimi, E. Ali, M.R. Ismail, Evaluation of anti-
oxidant properties and mineral composition of purslane (Portu-
laca oleracea L.) at different growth stages. Int. J. Mol. Sci. 13, 
10257–10267 (2012)

	54.	 M.M.S. Viana, L.A. Carlos, E.C. Silva, S.M.F. Pereira, D.B. 
Oliveira, M.L.V. Assis, Phytochemical composition and anti-
oxidant potential of unconventional vegetables. Hort. Bras. 33, 
504–509 (2015)

	55.	 M.J. Horan, E.J. Roccella, Nonpharmacologic treatment of hyper-
tension in the United States. Health Psychol. 7(Suppl), 267–282 
(1988)

	56.	 O.I. Azuka, M.B. Ayalokunrin, O.L. Abu, A review on Portulaca 
oleracea (purslane) plant—Its nature and biomedical benefits. Int. 
J. Biomed. Res. 5, 75–80 (2014)

	57.	 N. Bagdatlioglou, C. Nergiz, P.G. Ergönul, Heavy metal levels in 
leafy vegetables and some selected fruits. J. Verbraucherschutz 
und Lebensmittel 5, 421–428 (2010)

	58.	 K. Tiwari, S. Dwivedi, S. Mishra, S. Srivastava, R. Tripathi, N. 
Singh, S. Chakraborty, Phytoremediation efficiency of Portulaca 
tuberosa rox and Portulaca oleracea L. naturally growing in an 
industrial effluent irrigated area in Vadodra, Gujrat. India. Envi-
ron. Monitor. Assess. 147, 15–22 (2008)

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1007/s13562-013-0241-7
https://doi.org/10.1007/s13562-013-0241-7

	Determination of the distribution of bioactive compounds, antioxidant activities, polyphenols and macro and microelement contents in different parts of wild and cultivated purslane (Portulaca oleracea L.) plants
	Abstract
	Introduction
	Material and methods
	Material

	Methods
	Moisture content
	Carotenoid content
	Extraction procedure
	Total phenolic content (TPC)
	Total flavonoid content
	Antioxidant activity (DPPH assay)
	Determination of phenolic compounds
	Determination of protein
	Determination of mineral
	Statistical analyses

	Results and discussion
	Bioactive properties of the parts of cultivated and wild purslane
	Phenolic compounds of the parts of cultivated and wild purslane
	Macro-, micro element and crude protein contents of the parts of cultivated and wild purslane
	Principal component analysis (PCA) of different parts of Portulaca

	Conclusion
	Acknowledgements 
	References




