
Journal of Food Research; Vol. 4, No. 6; 2015 
ISSN 1927-0887   E-ISSN 1927-0895 

Published by Canadian Center of Science and Education 

39 
 

Redefining Unusable Weeds to Beneficial Plants: Purslane as a 
Powerful Source of Omega-3 for the Future 

Rania Agil1, Chloé Gilbert1, Hamed Tavakoli1 & Farah Hosseinian1,2 
1 Food Science and Nutrition, Chemistry Department, Carleton University, Ottawa, Ontario, Canada 
2 Institute of Biochemistry, Carleton University, Ottawa, Ontario, Canada  

Correspondence: Farah Hosseinian, Food Science and Nutrition, Chemistry Department & Institute of 
Biochemistry, Carleton University, Ottawa, Ontario, Canada. Tel: 1-613-520-2600, ext. 2048. E-mail: 
farah_hosseinian@carleton.ca 

 

Received: September 3, 2015   Accepted: September 21, 2015   Online Published: November 3, 2015 

doi:10.5539/jfr.v4n6p39          URL: http://dx.doi.org/10.5539/jfr.v4n6p39 

 

Abstract 
With global consumer demand shifting towards the consumption of healthier foods, it is crucial to discover new 
sources of edible plants with high nutritional value and low cost. Unique weeds such as purslane have the 
potential to be used as an untapped source of unconventional food with diverse nutrients and beneficial bioactive 
properties. Inflammation can cause oxidative stress related diseases including cardiovascular disorders, aging 
and cancer. One key nutrient of purslane is omega-3 with potential of inhibitory properties against inflammatory 
and estrogenic mediators. Purslane is known to be a rich source of α-linolenic acid, 18:3 ω-3, an essential fatty 
acid, carotenes, antioxidants and minerals. However, the precise mechanism of action of its individual 
components in disease prevention is unknown. This review provides a summary on the role of purslane 
bioactives, particularly omega-3 fatty acids as one of purslane’s main constituents with potential of 
anti-inflammatory and anti-estrogenic properties. The discovery of new sources of plants rich in omega-3 fatty 
acids may be a useful strategy in utilizing natural alternative sources of foods that can enhance human health and 
wellbeing. 

Keywords: Purslane, omega-3 Fas, α-linolenic acid (ALA), anti-inflammatory action, Anti-estrogenic action, 
Antioxidant activity, health and wellbeing  

1. Introduction 

1.1 Plant Description 

Purslane (Portulaca oleracea L.) has fleshy scrumptious leaves and yellow flowers (Figure 1). Purslane is 
annually reproducing itself from its seeds and stem parts as reported by (Simopoulos et al., 2005). The 
cotyledons (seed leaves) are egg shaped to oblong, hairless, succulent, about 1/13 to 1/5 inch (2–5 mm) long. 
Seeds are tiny, less than 1/25 of an inch (1 mm) in diameter, circular to egg shaped, flattened, and brown to black 
with a white point of attachment (Simopoulos et al., 2005). Although purslane is considered a weed in North 
America, it is consumed as a vegetable in other parts of the world, especially in Europe, Asia, and the 
Mediterranean region (Zhou et al., 2015; Uddin et al., 2014). 
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2.0 (g/day) or an omega-6/omega-3 ratio of about 4:1. Meanwhile, the daily intake of combination EPA and DHA 
is 0.66 (g/day) recommended by (Koh et al., 2015).  

1.4 Omega-3 in Purslane and Bioactivity 

Omega-3 FAs have been shown to reduce inflammation and may help lower risk of chronic diseases such as heart 
disease, cancer, and arthritis. Omega-3 FAs shown to improve human brain function and mood and thus having 
neuroprotective properties (Ellulu et al., 2015; Koh et al., 2015). Purslane is good sources of ALA as reported in 
literatures (Simopoulos, A.P. et al., 2005; Uddin, M.K. et al., 2014). The total fatty acid content in purslane ranged 
from 2.1 to 3.7 mg/g of fresh leaves, 0.6 to 0.9 mg/g in stems and 80.7 to 185.1 mg/g in seeds (Table 1) 
(Simopoulos et al., 2005; Uddin et al., 2014). Overall, ALA accounted for approximately 40% and 60% of the total 
fatty acid content in seeds and leaves, respectively (Table 1). Purslane’s fresh leaves contain remarkably more 
ALA than any other leafy vegetable plant. Cabbage, cauliflower, broccoli and spinach contain a small (0.02 to 0.1 
g/100 g fresh weight) level of omega-3 FAs (Simopoulos et al., 2005; Uddinet al., 2014). In addition, a 100g 
serving of fresh purslane will provide about 20 grams of polyunsaturated fatty acids (PUFAs). In fact, purslane is 
one of the best sources of omega-3 FAs for vegetarians. Ultimately, in all parts of purslane including the leaves, 
stems and seeds, PUFAs were found to be most abundant, followed by saturated fatty acids (SFAs) and 
monounsaturated fatty acids (MUFAs) (Table 1). 

 

Table 1. Fatty acid contents (mg/g) in purslane leaves and seeds; adapted from (Uddin et al., 2014) 

Fatty acid Seeds Leaves 

14:0 0.2-0.3 0.05-0.09 

16:0 14.0-23.7 0.3-0.4 

18:0 2.7-6.8 0.07-0.1 

Total 1SFA 16.7-30.5 0.1-0.2 

18:1 8.6-19.0  0.05-0.15 

Total 2MUFA 8.6-19.0  0.05-0.15 

18:2 28.2-54.7 0.1-0.3 

18:3 26.7-68.8 1.0-1.6 

20:5 nd nd 

22:6 *nd nd 

Total 3PUFA 55.0-113.5 1.1-3.4 

Total 80.7-185.1  2.1-3.7 
1saturated fatty acids 
2monounsaturated fatty acid 
3polyunsaturated fatty acids 
*nd=not detected 

 

Although earlier studies showed the presence of EPA (0.8–12.6) and DHA (0.3-6.4) in purslane leaves and seeds 
using GC (Simopoulos et al., 1995; Simopoulos et al., 1992) but this theory was not accepted later by (Liu et al., 
2000), since the confirmation of chemical identity was not undertaken MS. Peaks with retention times 
corresponding to EPA and DHA were found by GC but they were not confirmed by MS (Liu et al., 2000). This 
author reported the total fatty acid content that determined by GC-MS, ranged between 1.5 to 2.5 mg/g in fresh 
leaves, 0.6 to 0.9 mg/g in stems and 80 to 170 mg/g in seeds. The ALA acid was the predominant fatty acids, 
counting for approximately 60% in leaves and 40% in seeds of the total fatty acid content, respectively. The 
beta-carotene content ranged between 22 to 30 mg/g in fresh leaves. The author concluded that Australian 
purslanes are a rich source of ALA acid and beta-carotene (Liu et al., 2000). Omega-3 fatty acid desaturase genes 
isolated from purslane in different tissues to cold and wound stress studied by (Teixeira et al., 2010) showed that 
the total fatty acid and linolenic acid content were higher in both wounded and intact leaves of plants exposed to 
low temperature due to the higher activity of fatty acid desaturase enzymes (Teixeira et al., 2010). HPLC was 
reported by (Xin et al., 2008) to be reliable and simple method to determine ALA and linoleic acid in purslane 
using a Shim-pack CLC-ODS (250 mm x 4.6 mm, 5 microm) and a DIKMA Easyguard C18 (10 mm x 4.6 mm) 
columns and methanol:acetonitrile:0.5% phosphonic acid (60:22:18) at flow rate of 1.1 ml/min. Alpha-linolenic 
acid (0.016 2 to 0.194 4 mg/ml) and linoleic acid (0.016 9 to 0.203 0 mg/ml) were detected at wavelength of 210 
nm. A summary of purslane health benefits is shown in (Table 2). The majority of these health benefits could be 
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due to the anti-inflammatory effects of purslanes. 
 
Table 2. Health benefits of purslane in vivo and in vitro 

Selected materials 
used 

Objectives Results Reference 
 

Purified a unique 
polysaccharide from 
whole purslane 

Anti-tumor effects in vivo in rats model  Enhanced animal's immune responses 
including an increase in the number of white 
blood cell (WBC) and CD4(+) Tlymphocytes 

Shen, 2013 #176}

 

Ethanolic extract of 
the aerial parts (dried 
leaves and stem 

Anti-inflammatory properties compared 
with the synthetic drug, diclofenac sodium 
as the active control in mice model 

Relief of pain and inflammation (Chan, K. et al., 
2000) 

 

High dose and low 
dose of Omega-3 from 
purslane for 
eight-week 

Anti-inflammatory cell effect on 
modulation of TIMPs, TGFs, and MMPs in 
vivo in mice model 

  

Higher TIMP-1 and TGF-beta1 stain intensity 
in mice fed the high, compared to the low 
Omega-3 diet. MMP-2 immunoreactivity was 
unaffected by diet 

(Kavazos, K. et 
al., 2015) 

An aqueous extract of 
purslane leaves and 
stems   

Prevention of TNF-alpha-induced vascular 
inflammatory process in the human 
umbilical vein endothelial cell (HUVEC) 

 

Inhibiting the vascular inflammation process 
was observed by anti-TNF-alpha activity of 
purslane in human Vascular Endothelial Cells, 
inhibition of intracellular ROS production and 
NF-kappaB activation 

(Lee, A.S. et al., 
2012) 

An aqueous extract of 
purslane leaves and 
stems   

anti-inflammation and anti-allergy by 
human epithelial cell  apoptosis 

Protective effect on UVB-induced damage in 
human epithelial keratinocytes and fibroblasts 
by several apoptosis-related tests 

(Lee, S. et al., 
2014) 

Aqueous seed extracts Cytotoxicity assessments on human 
hepatocellular carcinoma cells (HepG2) in 
vitro 

Reduced the cell viability of HepG2 in a 
concentration dependent manner by 
3-(4,5-dimethylthiazol-2yl)-2,5-biphenyl 
tetrazolium bromide (MTT) assay and neutral 
red uptake (NRU) assay. 

(Farshori, N.N. et 
al., 2014) 

Whole purslane Hypoglycemic and antioxidant activities 

in insulin-resistant HepG2 cells and 
streptozotocin-induced C57BL/6J diabetic 
mice in vivo 

Possessed antidiabetic activities by 
significantly enhanced insulin secretion and 
antioxidative activities by preventing 
formation of malondialdehyde (MDA) and 
increasing the superoxide dismutase (SOD) 
activity  

(Gu, J.F. et al., 
2015) 

Purslane 
polysaccharides  

 

Evaluation of antioxidant and 
immuno-enhancing activities in on the 
oxidative injury and immune status in 
N-methyl-N'-nitro-N-nitrosoguanidine 
(MNNG)-induced gastric cancer rats 

A dose-dependent protection against 
MNNG-induced oxidative injury by 
enhancing SOD, CAT, GSH-Px antioxidant 
activities of gastric cancer rats. 

 

(Li, Y. et al., 
2014) 

Phenolic extracts from 
purslane leaves, 
flowers and stems 

antioxidant activity assays including 
1,1-diphenyl- 2-picryl-hydrazyl (DPPH) 
radical, total phenolic content and 
ferric-reducing antioxidant power 

All parts of plant showed protective effects 
against DPPH radical and inhibitory effect on 
hydrogen peroxide-induced lipid and 
peroxidation on DNA against hydroxyl 
radicals 

(Silva, R. et al., 
2014) 

 

1.5 Other Bioactives in Purslane  

Purslane possesses a wide spectrum of other bioactive compound such as flavonoids, alkaloids, polysaccharides, 
terpenoids, sterols, proteins, vitamins and minerals with antimicrobial, antidiabetic, antioxidant, 
anti-inflammatory, and anticancer properties (Zhou et al., 2015). However, few molecular mechanisms of action 
are known. Phenolic alkaloids such as three oleraceins was reported by (Yang et al., 2009) as a new class of 
antioxidants in purslane, showing a higher DPPH radical scavenging activity than ascorbic acid and 
alpha-tocopherol. Alpha-tocopherol, ascorbic acid, beta-carotene and glutathione in leaves of purslane exhibited 
higher amount than did in spinach (Simopoulos et al., 1992). Purification and characterization of an antitumor 
polysaccharide from purslane in rats model studied by (Shen et al., 2013) showed that purslane enhanced 
animal’s immune responses including an increase in the number of white blood cell (WBC) and CD4(+) 
Tlymphocytes. Anti-inflammatory properties of ethanolic extract of phenolics from the aerial parts (dried leaves 
and stem) was compared with the synthetic drug, diclofenac sodium as the active control in mice model for eight 
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weeks by (Chan et al., 2000) and showed rats were relieved of pain and inflammation. An aqueous extract of 
purslane leaves and stems was used by (Lee et al., 2012) to see if they can prevent TNF-alpha-induced vascular 
inflammatory processes in the human umbilical vein endothelial cell (HUVEC). Results showed an inhibition of 
vascular inflammatory processes via anti-TNF-alpha activity, inhibition of intracellular ROS production and 
NF-kappaB, by purslane in human Vascular Endothelial Cells (Lee et al., 2012). Table 2, shows some of the 
bioactivities.  

1.6 Anti-Inflammatory Mechanism of Action  

Phospholipases act on phospholipids to produce precursor molecules for a variety of pathways including the 
arachidonic acid metabolic pathway (Cotran, 2010). Meanwhile, there are a number of different phospholipases 
(A, B, C, D), each having a specific preference for a specific type of phospholipid in the membrane, creating 
slightly different products. The type of product can then act as a pro-inflammatory mediator or an 
anti-inflammatory mediator (Ellulu et al., 2015; Koh et al., 2015). When omega-3 FAs from purslane are 
ingested, they can be acted upon by one particular type of phospholipase that prefers them. As a result of a 
different phospholipase acting on omega-3 FAs, there will also be a different type of product produced (Cotran, 
2010). Thus the particular products formed only upon ingestion of omega-3 FAs from purslane may have 
potential health benefits for inflammatory, metabolic, and even genetic disorders such as cancer (Ellulu et al., 
2015; Koh et al., 2015). Eicosanoids are one of the many mediators of inflammation examples of which include 
prostaglandins, prostacyclin, thromboxane, and leukotrienes (Figure 2) (Cotran, 2010). These are all byproducts 
of the arachidonic acid (AA; 20:4 ω-6 or eicosatetraenoic acid) oxidation pathway (Varma et al., 2010). Two 
principal enzymes within the arachidonic acid oxygenation pathway are the cyclo-oxygenases (COX1 and 
COX2) which produce prostaglandins (PGs) and the 5-lipoxygenase (LOX) which produces leukotrienes (LTs) 
(Chan et al., 2000). Meanwhile, while some specific prostaglandins are anti-inflammatory, others are 
inflammatory and the key is to find the balance and target a particular type for stimulation or inhibition in order 
to treat disease.The human body has to continually use essential fatty acids (EFAs) in order to convert them to 
prostaglandins whether pro or anti-inflammatory and thus an improper balance can lead the pathway in either 
direction. With essential fatty acids being the focal molecule for this pathway, the omega-3 in purslane plays a 
crucial role in providing the specific type of essential fat that can be used as a precursor and consequently result 
in either pro or anti-inflammatory prostaglandins as reported by (Chan et al., 2000; Cotran, 2010). Under 
physiological conditions, the body converts LA (e.g. from corn or sunflower oil) into γ-linolenic acid (GLA) and 
converts ALA (e.g. from purslane) into EPA. ALA and EPA are then converted to prostaglandin PGE1 and PGE3 
which are in fact anti-inflammatory prostaglandins (Figure 2) (Cotran, 2010). Meanwhile, diets high in saturated 
and hydrogenated fats are normally high in omega-6 FAs and they result in greater production of PGE2 
(pro-inflammatory) and a reduced production of PGE1 and PGE3 (both anti-inflammatory) (Figure 2). On the 
other hand, diets rich in omega-3 FAs (e.g. purslane), result in the production of less PGE2 while enhancing the 
levels of PGE1 and PGE3. 

One potential mechanism of action for anti-inflammatory properties of omega-3 FAs (e.g. omega-3 in purslane) 
is that they get inserted in membrane phospholipids and become a substitute and thus compete with other fatty 
acids for the same enzymes in eicosanoid and arachidonic acid production (Cotran, 2010). As a result the 
arachidonic acid produced could have a different type of fatty acid in its core architecture one that can have more 
double bonds or less, something that will also eventually determine the destiny of the future prostaglandins that 
are going to be derived from it. The type of prostaglandin produced or at least increased or decreased has a 
critical role in determining the direction that a large variety of biological activities are going take especially 
those concerned with the clotting cascade, platelet aggregation, vasodilation, neutrophil migration, 
bronchospasm, and pain (Cotran, 2010). While PGE2 is one of the key prostaglandins with significant 
pro-inflammatory effects, omega-3 FAs on the other hand can result in a reduction in PGE2 by having the 
enzyme use a different precursor for its activities (Varma et al., 2010). In addition, omega-3 FAs (e.g. omega-3 in 
purslane) also have inhibitory effects on the actions of 5-lipoxygenase, which is responsible for the synthesis of 
many pro-inflammatory leukotrienes. Furthermore, omega-3 FAs also recruit other anti-inflammatory mediators 
especially lipoxins. 

A study of magnetic resonance spectroscopy conducted by (Varma et al., 2010) assessed the effects of fatty acids 
on inflammatory bowel disease in Sprague-Dawley rats. The fatty acids studied were: high-fat beef tallow 
(saturated fatty acids), high-fat corn oil (omega-6) and high-fat flaxseed oil (omega-3). Initially, half of the 
animals were fed 2% carrageenan to induce colonic inflammation. The study showed that high-fat corn oil had 
the most inflammatory effects and high-fat flaxseed oil the least (Varma et al., 2010). In addition, antidiabetic 
activity of purslane seeds studied by (El-Sayed, M.I. 2011) on subjects with type-2 diabetes, receiving 5 g of 
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purslane seeds or 1,500 mg of metformin/day showed remarkable hypoglycaemic, hypolipidaemic and insulin 
resistance reducer effects that could be possibly due to the polyunsaturated fatty acids in purslane seeds 
(El-Sayed, 2011). The ethanolic extract of purslane dried leaves and stems reported by (Chan et al., 2000) 
showed to have a significant anti-inflammatory action when compared with the control synthetic 
anti-inflammatory drug diclofenac sodium. Therefore, these studies indicate purslane can be used as a natural 
source of anti-inflammatory agent (Chan et al., 2000). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

Figure 2. Generation of arachidonic acid metabolites and their role in inflammation (Cotran, 2010) 

 

1.7 Anti-Estrogenic Action of Omega-3 FAs 

Estrogen hormones play important roles in growth, development, reproduction, and maintenance in a variety of 
mammalian tissues. Estrogens are three biochemically distinct molecules the body produces naturally and they 
include estrone (E1), estradiol (E2), and estriol (E3) (Sturgeon et al., 2010). There is no report in the literature on 
anti-estrogenic activity of omega-3 from purslane. However, the omega-3 in purslane may have an 
anti-estrogenic effect similar to those reported from other food sources of omega-3. A tentative mechanism of 
purslane omega-3 and oxidative metabolism of estradiol is shown in (Figure 3). These three estrogens have 
different activities that make them more or less "estrogenic." Estradiol is the major biologically active estrogen 
in women. Excessive amounts of estrogen can increase the risk for hormone sensitive cancers such as breast or 
ovarian cancers (Sturgeon et al., 2010). Estradiol is the major estrogen that can be metabolized to estrone (a 
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