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Abstract: Aqueous and ethanol extracts of leaf, stem and root of Portulaca oleracea L. were analyzed for phytochemical 
constituents and compared, whereas only aqueous extract was used for proximate and mineral composition determinations. 
There were presence of alkaloid, flavonoid, phenol, saponin, sterol, tannin and terpenoid in the leaf, stem and root of both 
extracts. Alkaloid and saponin have highest concentrations in both aqueous and ethanol extracts. High concentrations of 
calcium, magnesium, phosphorus and potassium were present in the leaf, stem and root, whereas iron content was least in all 
the parts. Level of crude protein, crude fibre and fat were highest in the leaf while carbohydrate was highest in the stem and 
least in the leaf at p>0.05 level of significance. Generally, it was observed that various parts of Portulaca oleracea contained 
different concentrations of phytochemicals and nutrients. This work, therefore, confirmed the plant’s indigenous uses. In 
addition, it proposed extraction of the bioactive compounds and nutrients from them for manufacture of food supplements and 
development of new drugs. Ethanol extract of this plant is preferable for extraction of saponin, tannin and terpenoid whereas 
both aqueous and ethanol extracts would produce good level of alkaloid, flavonoid, phenol and sterol. 
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1. Introduction 

Portulaca oleracea L., a member of family Portulacaceae, 
is a warm climate, annual, green herb, with branched and 
succulent stems which are decumbent near the base and 
ascending near the top to a height of 15-30cm [1]. It is 
commonly known as garden purslane, pigweed, moss rose, 
pusley, little hogweed, common purslane as well as purple-
flowered purslane. Portulaca oleracea has different names in 
various ethnic groups in Nigeria. It is known as “Ntioke”, 
“Ntilimoke”, “Ntiike” or “Idiridi” in Igbo; “Esan omode” or 
“Papasan” in Yoruba; “Babbajibji” or “Halshen saniya” in 
Hausa and “Eferemakara” in Efik [2,3]. This implied an 
extensive distribution of this plant in Nigeria. 

Since time immemorial, human populations have always 
been in search for plant with therapeutic potentials. Although 
orthodox medicine has been accepted by some populations of 

the world yet greater percentage still relies on natural 
remedies because of their cheap and easy availability. 
Portulaca oleracea has been reported as a global panacea 
due to its several medicinal uses [4]. In addition, it is used as 
a vegetable for soups in Nigeria.  

In order to determine whether this plant truly possesses 
these qualities, it is necessary to investigate the 
phytochemical constituents and nutrient values of its parts. It 
is also important to investigate the possible contributions of 
the solvents used in extraction of the phytochemicals; with 
the view of finding whether different solvents would isolate 
the same secondary metabolites as well as yield the same 
concentrations. 

 



 Journal of Plant Sciences 2014; 2(6): 293-298  294 
 

2. Materials and Methods 

2.1. Plant Collection and Preparation of Samples 

The leaves, stems and roots of Portulaca oleracea were 
collected in June, 2014 at flowering stage. The collection was 
made at Ifite - Awka of Anambra State, Nigeria. Awka town 
lies between Latitudes (70 00 and 70 10) E and Longitudes (60 
05 and 60 15) N in the rain forest zone of Nigeria [5]. 

The voucher specimen was kept in the herbarium of 
Department of Botany, Nnamdi Azikiwe University, Awka, 
Anambra State. 

The plant parts (leaves, stems and roots) were air dried at 
room temperature for four weeks and crushed with sterilized 
mortar and pestle. Hammer mill was used to grind the plant 
parts into powder and sieved with a muslin cloth. The 
powdered samples were stored in an air tight container until 
use. 

2.2. Aqueous Extraction Method 

Each of the powdered sample materials (100g) was soaked 
for 72 hours in 1000ml 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 (GFL, 
Germany) at 100oC for 1 hour and then left overnight at 
laboratory temperature for evaporation of the remaining 
water. 

2.3. Ethanol Extraction Method 

Each of the powdered plant materials (100g) was packed 
into a soxhlet apparatus and extracted exhaustively with 
500ml of absolute ethanol for 8 hours. The ethanol was 
evaporated using a water bath (GFL, Germany) at 40oC for 2 

hours and then left overnight at laboratory temperature for 
evaporation of the remaining ethanol. 

These yielded semi-solid extracts that were then used for 
the analyses. Both aqueous and ethanol extracts were used to 
carry out the phytochemical determination whereas only 
aqueous extract was used for nutritional analysis. 

2.4. Qualitative and Quantitative Phytochemical 

Determinations 

Method of Beckett and Stenlake [6] was used to determine 
the glucosides. Standard methods of Harborne [7] and AOAC 
[8] were used in the quantitative phytochemical 
determinations. 

2.5. Nutrient Determinations 

Nutrients present were determined with the methods 
described by Onwuka [9]. 

2.6. Statistical Analysis  

SPSS software version 20 was used for the statistical 
analysis. All data were checked for normality (Kolmogorov–
Smirnov test) and tested for homogeneity (Leven median 
test). One-Way-Anova (F-Test) was then used to analyze the 
data at 5% level of probability. Duncan’s multiple range test 
(DMRT) was used to separate the means and data were 
presented as mean + standard deviation of triplicate 
determinations. 

3. Results 

The results of phytochemical analysis were shown in 
Figure 1 and Table 1. Results of proximate and mineral 
analyses were presented in Tables 2 and 3 respectively. 

 

Figure 1. Comparison of phytochemical composition of aqueous and ethanol extracts of Portulaca oleracea (%). 
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Table 1. Quantitative phytochemical compositions of leaf, stem and root of aqueous and ethanol extracts of Portulaca oleracea (%)  

Compositions 
Aqueous Extract Ethanol Extract 

Solvent Part of plant 
Leaf Stem Root Leaf Stem Root 

Alkaloid 1.61±0.01c 1.46±0.04b 1.09±0.00a 1.67±0.03d 1.43±0.00b 1.14±0.02a Ns ** 

Flavonoid 0.63±0.00e 0.54±0.00d 0.39±0.02a 0.61±0.02e 0.50±0.00c 0.44±0.02b Ns ** 

Phenol 0.14+0.02c 0.18+ 0.00cd 0.06+0.00b 0.17+0.03cd 0.21+0.03d 0.01+0.00a Ns ** 

Saponin 1.50±0.03c 1.27±0.03b 1.17±0.02a 1.56±0.06c 1.32±0.04b 1.24±0.02ab ** ** 

Sterol 0.19+0.00b 0.17+0.04b 0.12+0.00a 0.24+0.01c 0.17+0.00b 0.09+0.00a Ns ** 

Tannin 0.78+0.00e 0.62+0.02c 0.45+0.00b 0.84+0.02f 0.67+0.00d 0.40+0.00a ** ** 

Terpenoid 0.09±0.00a 0.13±0.00b 0.10±0.00a 0.13±0.03b 0.17±0.03c 0.16±0.00bc ** ** 

Cardiac glycoside 0.16+0.00b 0.23+0.00c 0.20+0.00c 0.10+0.00a 0.22+0.03c 0.09+0.00a ** ** 

Cyanogenic glycoside 1.67+0.04b 0.85+0.00 a - 1.76+0.06c - - Ns ** 

Data are mean± standard deviation of triplicate determinations. Row with the same superscript is not significantly different.  
** Significantly difference; Ns: not significantly difference (p<0.05) 

Alkaloid, tannin, saponin, sterol, flavonoid, terpenoid and 
cardiac glycoside were present in both aqueous and ethanol 
extracts of the leaf, stem and root. Concentrations of alkaloid 
and saponin were the highest phytochemical present in both 
aqueous and ethanol extracts of the plant parts with greatest 
levels in the leaves. Percentage phenol composition was 
highest in the ethanol extract of the stem (0.21±0.03) and 
lowest in the root (0.01±0.00). Saponin level was highest in 
the ethanol extract of the leaf (1.56±0.06%) and lowest in the 
aqueous extract of the root (1.17±0.01%). Highest levels of 
sterol and tannin contents were found in the leaf (0.24±0.01; 
0.84±0.02%) and least in the root (0.09±0.00; 0.40±0.00%) 
respectively. Terpenoid content was highest in the ethanol 
extract of the stem (0.17±0.03%) and lowest in the aqueous 
extract of the leaf (0.09±0.00%). Value of cardiac glycoside 
composition was highest in aqueous extract of the stem 
(0.23±0.00%) and lowest in the ethanol extract of the root 
(0.09±0.00%). Level of cyanogenic glycoside composition in 
the leaf of ethanol (1.76±0.06%) and aqueous (1.67+0.04%) 
extracts were low, whereas it was absent in the root of 
aqueous extract, stem and root of ethanol extract (Table 1). 
Possible contribution of the solvents in extraction of alkaloid, 

cyanogenic glucoside, flavonoid and sterol was not 
significant at p>0.05 whereas for cardiac glucoside, saponin, 
tannin and terpenoid, it was (Figure 1 and Table 1). 

Crude fibre content was highest in the leaf (15.91±0.014%) 
and least in the stem (13.34±0.085%). The leaf contained the 
highest level of crude protein (17.53±0.106%) with least in 
the root (7.53±0.106%); whereas carbohydrate content was 
highest in the stem (62.47±0.573%) and least in the leaf 
(42.41+0.262%). Percentage fat contents of the leaf and stem 
were considerably high (Table 2). Level of magnesium 
content was highest in the root (138.51±0.156 mg/100g) and 
least in the stem (89.46±0.226 mg/100g). Phosphorus was 
161.77±0.042 mg/100g in the root, 135.77±0.042 mg/100g in 
the stem and 156.87±0.050 mg/100g in the leaf. Highest 
value of potassium was found in the leaf (274.70+0.141 
mg/100g) whereas the least was found in the stem 
(194.46+0.226 mg/100g). The iron content was 3.79±0.014 
mg/100g; 2.62±0.113 mg/100g and 4.87±0.099 mg/100g in 
the leaf, stem and root respectively. Sodium content was 
highest in the root (85.66±0.339 mg/100g) and least in the 
stem (51.62±0.028 mg/100g) (Table 3). 

Table 2. Mean proximate compositions of leaf, stem and root of aqueous extract of Portulaca oleracea (%) 

Compositions Leaf Stem Root p-value 

Carbohydrate 42.41±0.262a 62.47±0.573c 50.75±0.382b ** 

Crude protein 17.53±0.106c 8.76±0.198b 7.53±0.106a ** 

Crude fibre 15.91±0.014c 13.34±0.085a 14.87±0.042b ** 

Fat 1.63±0.014c 1.24±0.000b 0.87±0.042a ** 

Ash 13.71±0.042b 6.78±0.035a 16.58±0.177c ** 

Moisture 8.82±0.113b 7.42±0.255a 9.41±0.014c ** 

Dry Matter 91.18±0.113b 92.58±0.255c 90.59±0.014a ** 

Values are mean± standard deviation of triplicate determinations. Row with the same superscript is not significantly different. 
** Significant difference (p<0.05)  
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Table 3. Mean mineral compositions (mg/100g) of leaf, stem and root of aqueous extract of Portulaca oleracea   

Compositions Leaf Stem Root p – value 

Calcium 183.63±0.247b 129.53±0.106a 194.77±0.042c ** 

Iron 3.79+0.014c 2.62+0.113a 4.87+0.099b ** 

Magnesium 124.77±0.042b 89.46±0.226a 138.51±0.156c ** 

Phosphorus 156.87±0.050b 135.77±0.042a 161.77±0.042c ** 

Potassium 274.70+0.141c 194.46+0.226a 260.79+0.014b ** 

Sodium 68.67±0.050b 51.62±0.028a 85.66±0.339c ** 

Data are mean ± standard deviation of triplicate determinations. Row with the same superscript is not significantly different. 
**Significant difference (p<0.05) 

4. Discussion 

The results revealed high concentrations of alkaloid and 
saponin as well as low level of other phytochemicals in both 
aqueous and ethanol extracts of all the parts of Portulaca 

oleracea. This indicated that secondary metabolites 
accumulate in different parts of plants in varying 
concentrations. 

There was no significant difference between the aqueous 
and ethanol extracts of parts of this plant on the yield of all 
the phytochemicals except for those of saponin, tannin, 
cardiac glucoside and terpenoid. With exception of cardiac 
glucoside, ethanol extracts yielded higher quantity of others. 
These indicated that any of the extracts could be used for 
extraction of alkaloid, flavonoid, phenol and sterol whereas 
ethanol is preferable for extraction of saponin, tannin and 
terpenoid. In addition, aqueous extract would isolate higher 
quantity of cardiac glucoside. 

Various traditional uses of Portulaca oleracea in health care 
delivery have been reported. Purslane is clinically effective for 
treatment of oral lichen [10] and its leaves are used to treat 
insect or snake bites on the skin, boils, sores, pain from bee 
stings, bacillary dysentery, diarrhoea, hemorrhoids, postpartum 
bleeding and intestinal bleeding [11]. The whole plant is used 
for treatment of kidney and urinary problems in Nigeria 
[12].These could be as a result of the bioactive constituents of 
the plant which have been reported to have a wide range of 
biological and pharmacological activities. Alkaloid has been 
reported to have anti-hyperglycemic and anti-inflammatory 
[13]; anaesthetic and analgesic properties [14,15]. Flavonoid 
has anti-allergic, anti-inflammatory, anti-oxidative, 
antimicrobial, anti-diarrhoea and anticancer activities [16]. 
Saponin has been revealed to possess antinematicidal, 
molluscicidal, insecticidal and antioxidant [17,18]; anti-cancer 
[19][20]; aphrodisiac  [21,22]; anti-protozoal [23]; antibiotic, 
antifungal, antiviral, hepatoprotective, anti-inflammatory and 
anti-ulcer properties [24,25,26].Tannin has been reported to be 
potentially used as an antiviral, antibacterial and anti-parasitic 
[15,27] and anti-diarrhoeal agent [28,29]. Antibacterial and 
antineoplastic functions of terpenoids have been reported [30]. 

Moreover, Portulaca oleracea contained great nutritional 
value. Levels of protein, fibre, fat, calcium, magnesium, 

phosphorus and potassium, contained in parts of this plant 
were relatively high. Portulaca oleracea was reported to be a 
rich source of omega-3-fatty acids, which is important in 
preventing heart attacks and strengthening the immune 
system [31]. Highest concentrations of all the minerals, with 
exception of potassium were found in the root with the least 
in the stem. High magnesium intake may play a role in the 
primary prevention of cerebral infarction [32]. Diets high in 
potassium are associated with improved blood pressure 
control [33]; reduction in kidney stone risks [34] and may 
lower urinary calcium excretion [35]. Calcium is associated 
with bone health. Portulaca oleracea could be regarded as 
good sources of these minerals. Besides, absence of 
cyanogenic glycoside in the root of aqueous extract as well as 
in the stem and root of ethanol extract; in addition to the low 
level in the leaf of both aqueous and ethanol extracts, and 
stem of aqueous extract, indicated that this plant is not 
poisonous and this encouraged its use as a natural food. 

4.1. Conclusion and Recommendation 

Generally, the phytochemicals and nutrients found in 
various parts of Portulaca oleracea were in different 
concentrations. In view of the highest levels of carbohydrate, 
phenol and terpenoid present in the stem, in addition to the 
highest values of the minerals detected in the root; stem and 
root of Portulaca oleracea could be regarded as under-
utilized parts in health care delivery, thus, the inclusion of 
these parts as food and drug sources is suggested.  

In addition, all parts of Portulaca oleracea were replete 
with therapeutic agents and thus, it could be regarded as one 
of the group of plants from which they could be isolated and 
used in development of drugs. Solvents used in the extraction 
contributed to the quantity of some phytochemicals present; 
hence, ethanol extract of this plant is preferable for extraction 
of saponin, tannin and terpenoid whereas any of aqueous and 
ethanol extracts would produce good level of alkaloid, 
flavonoid, phenol and sterol. 

Portulaca oleracea is nutritious, nontoxic and therefore, 
the ethnobotanical use of the leaf and stem as vegetable as 
well as the whole plant as drug is encouraged. It can be 
considered as a safe food for diabetic patients as result of its 
low carbohydrate content; as well as high potassium level 
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which has been reported to be associated with improved 
blood pressure control. 
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