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ABSTRACT 

 

 Paederia foetida is a native Bangladeshi plant, used for the 

treatments of various diseases in folklore medicine. In this study, the 

antioxidant potential of Paederia foetida extract was evaluated by using a 

series of well established antioxidant assay systems. Paederia foetida 

extract scavenge DPPH radical in a dose dependent manner. The extract 

was also showed potent free radicals inhibitory activity generated from 

sodium nitroprusside as nitric oxide and free radicals from H2O2. 

Furthermore, Paederia foetida extract showed moderate reducing power 

and potent membrane stabilizing activity of RBC membrane in hypotonic 

medium. The extracts exhibited remarkable antioxidant activities in all 

system studied. Scavenging of reactive oxygen species (ROS) may be 

attributed to the high amount of phenolic compounds present in the 

extract. Further study is necessary for isolation and characterization of the 

antioxidants present in the extract, which may serve as a potential source 

of natural healer for oxidative stress and inflammatory diseases.  

 

 

INTRODUCTION 

 

 Oxidative stress plays a crucial role in various degenerative diseases. Cellular antioxidant systems are 

compromised in oxidative stress and cells are not able to scavenge free radicals sufficiently which may cause 

further damage. Therefore, supplementation with antioxidants would be beneficial. Currently, the possible toxicity of 

synthetic antioxidants has been criticized. Plants are rich in wide variety of secondary metabolites, such as tannins, 

terpenoids, alkaloids, and flavonoids etc which are strong antioxidants and showed various pharmacological 

activities. It is generally assumed that frequent consumption of plant-derived phytochemicals from vegetables, fruit, 

tea, and herbs may contribute an adequate antioxidant status in various diseases [1,2]. The Rubiaceae is one of the 

five largest plant families which contain 611 genera and 13,143 species has so far been recognized [3]. A large 

number of members of this family are ethnomedicinally important and showed a wide variety of biological activities. 

Paederia foetida belongs to Rubiaceae family, is a climbing, herbaceous, hairy or quite smooth, slender vine 

distributed almost all over Bangladesh [4]. Paederia foetida has been used extensively in traditional medicine. It is 

claimed to promote sexual vigour, increases the quantity of semen and body strength and produces a youthful glow 
[5]. Leaves are considered as a good remedy for diarrhea and dysentery and used as household remedy during 

convalescence from acute illness [4]. Leaves are also used as a poultice to relieve distension of the abdomen due to 

flatulence and also used to treat herpes and earache [4]. Decoction of leaves is considered as diuretic. Seeds are 

useful for the treatment of piles and leucoderma [4]. The whole plant is also used both externally and internally for 

rheumatic diseases. Several investigations were also reported on Paederia foetida extracts showed interesting 

biological activities. Anti-inflammatory activity against carrageenan-induced rat paw edema was reported [6]. Recent 

reports suggest that Paederia foetida extracts are hepatoprotective[7] and possesses antioxidant activity [8]. 

 

 As part of our ongoing investigations on natural antioxidants from local medicinal plants of Bangladesh 

[9,10,11,12], this study reports in vitro antioxidant activity of Paederia foetida extracts. The evaluation of antioxidant 
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activities were investigated by a series of in vitro assays such as DPPH scavenging assay, reducing power assay, NO 

scavenging assay, H2O2 scavenging assay, total antioxidant capacity assay and erythrocyte membrane stabilizing 

assays.   

  

MATERIALS AND METHODS 

 

Chemicals 

 

 DPPH (1, 1-diphenyl, 2-picryl hydrazyl), NBT (Nitro blue tetrazolium), TCA (Trichloro acetic acid) and Ferric 

chloride were obtained from Sigma Chemical Co., USA. Ascorbic acid was obtained from SD Fine Chem. Ltd., Biosar, 

India. Hydrogen peroxide (H2O2) was obtained from Qualigens Fine Chemicals, Mumbai, India. Naphthyl ethylene 

diamine dihydrochloride was obtained from Roch-light Ltd., Suffolk, England. Sodium nitro prusside was obtained 

from Ranbaxy Lab., Mohali, India. Potassium ferricyanide was obtained from May and Backer, Dagenham, UK.  

 

Plant material 

 

 Paederia foetida herbs were collected from the Stamford University Bangladesh, Siddeswari campus, 

Dhaka in May 2011 and authenticated through Professor Dr. Abdul Ghani and a voucher specimen was deposited 

in the Pharmacognosy Laboratory. 

 

Extraction 

 

 The shade-dried leaves were coarsely powdered and extracted with mixture of ethanol: water (7:3 ratios) by 

a Soxhlet apparatus. The solvent was completely removed by rotary evaporator and obtained gummy exudates. This 

crude extract was used for further investigation for potential antioxidant properties.   

 

Phytochemical screening 

 

 Phytochemical screening of the extract was performed using the following reagents and chemicals: 

Alkaloids with Dragendorffs reagent, flavonoids with the use of Mg and HCl; tannins with ferric chloride and 

potassium dichromate solutions and saponins with ability to produce suds. Gum was tested using Molish reagents 

and concentrated sulphuric acid.  

 

Antioxidant Activity Test 

 

DPPH radical scavenging activity 

 

 The free radical scavenging capacity of the extracts was determined using DPPH. DPPH solution (0.004% 

w/v) was prepared in 95% ethanol [10].  Ethanol extract of Paederia foetida was mixed with 95% ethanol to prepare 

the stock solution (5 mg/mL). Freshly prepared DPPH solution (0.004% w/v) was taken in test tubes  and Paederia 

foetida extracts was added followed by serial dilutions (1 μg to 500 μg) to every test tube so that the final volume 

was 3 mL and after 10 min, the absorbance was read at 515 nm using a spectrophotometer (HACH 4000 DU UV– 

visible spectrophotometer). Ascorbic acid was used as a reference standard and dissolve in distilled water to make 

the stock solution with the same concentration (5 mg/mL).  Control sample was prepared containing the same 

volume without any extract and reference ascorbic acid.  95% ethanol was served as blank. % scavenging of the 

DPPH free radical was measured by using the following equation: 

 
% Scavenging Activity = (Absorbance of Control - Absorbance of Sample)/ Absorbance of Control x 100 

 

The inhibition curve was plotted for duplicate experiments and represented as % of mean inhibition. 

 

Nitric oxide radical inhibition assay 

 

 Nitric oxide radical inhibition was determined by the use of Griess Illosvoy reaction [10]. In this investigation, 

Griess-Illosvoy reagent was modified by using naphthyl ethylene diamine dihydrochloride (0.1% w/v) instead of 1-

napthylamine (5%). The reaction mixture (3 ml) containing sodium nitroprusside (10 mM, 2 ml), phosphate buffer 

saline (0.5 ml) and Paederia foetida extract (10 μg to 320 μg) or standard solution (ascorbic acid, 0.5 ml) was 

incubated at 25°C for 150 min. After incubation, 0.5 ml of the reaction mixture mixed with 1 ml of sulfanilic acid 

reagent (0.33% in 20% glacial acetic acid) and allowed to stand for 5 min for completing diazotization. Then, 1 ml 

of naphthyl ethylene diamine dihydrochloride was added, mixed and allowed to stand for 30 min at 25°C. A pink 

coloured chromophore is formed in diffused light. The absorbance of these solutions was measured at 540 nm 

against the corresponding blank solutions. 
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Scavenging of hydrogen peroxide 

 

 A modified method based on that of Ruch et al.[13] was used to determine the ability of the extract to 

scavenge hydrogen peroxide [14]. Hydrogen peroxide (43 mM) was prepared in phosphate buffered saline (pH 7.4). 

Standards (ascorbic acid) and extract solutions were prepared at concentrations of 50 to 250 mM. Aliquots of 

standard or extract solutions (3.4 mL) were added to 0.6 mL of hydrogen peroxide solution. The reaction mixture 

was incubated at room temperature for 10 min, and the absorbance was determined at 230 nm. For each 

concentration, a separate blank sample was used for background subtraction. The percentage of scavenging was 

calculated as follows- 

 
% H2O2 Scavenging = (Absorbance of Control - Absorbance of Sample)/ Absorbance of Control x 100 

 

Reducing power 

 

 The reducing power of Paederia foetida was determined according to the method described previously 
[15,16]. Different concentrations of Paederia foetida extract (100 μg – 1000 μg) in 1 ml of distilled water were mixed 

with phosphate buffer (2.5 ml, 0.2 M, pH 6.6) and potassium ferricyanide [K3Fe(CN)6] (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, which was 

then centrifuged at 3000 rpm for 10 min. The upper layer of the solution (2.5 ml) was mixed with distilled water 

(2.5 ml) and FeCl3 (0.5 ml. 0.1%) and the absorbance was measured at 700 nm. Increased absorbance of the 

reaction mixture indicated increased reducing power. Ascorbic acid was used as the standard. 

 

Determination of total antioxidant capacity by phosphomolybdenum method 

 

 The total antioxidant capacity of the extract was evaluated by the phosphomolybdenum method described 

previously [17]. The assay is developed based on the reduction of Mo (VI)–Mo (V) by the extract and subsequent 

formation of a green phosphate/Mo (V) complex at acid pH. 0.3 ml extract was combined with 3ml of reagent 

solution (0.6M sulfuric acid, 28mM sodium phosphate and 4mM ammonium molybdate). The tubes containing the 

reaction solution were incubated at 950C for 90 min. Then the absorbance of the solution was measured at 695 

nm using a spectrophotometer (HACH 4000 DU UV – visible spectrophotometer) against blank after cooling to room 

temperature. Ethanol (0.3 ml) in the place of extract is used as the blank. The antioxidant activity is expressed as 

the number of equivalents of ascorbic acid. 

 

Membrane stabilizing activity 

 

Preparation of erythrocyte suspension 

 

 Whole blood was obtained with heparinized syringes from a rat through cardiac puncture. The blood was 

washed three times with isotonic buffered solution (154 mM NaCl) in 10 mM sodium phosphate buffer (pH 7.4). 

The blood was centrifuged each time for 10 minutes at 3000 g. 

 

Hypotonic solution-induced rat erythrocyte haemolysis 

 

 Membrane stabilizing activity of the extract was assessed using hypotonic solution-induced rat erythrocyte 

haemolysis [10]. The test sample consisted of stock erythrocyte (RBC) suspension (0.50 ml) mixed with 5 ml of 

hypotonic solution (50 mM NaCl) in 10 mM sodium phosphate buffered saline (pH 7.4) containing the extract (0.25- 

2.0 mg/ml) or indomethacin (0.1 mg/ml). The control sample consisted of 0.5 ml of RBC mixed with hypotonic -

buffered saline solution alone. The mixtures were incubated for 10 min at room temperature and centrifuged for 10 

min at 3000 g and the absorbance of the supernatant was measured at 540 nm. The percentage inhibition of 

haemolysis or membrane stabilization was calculated as follows- 

 
% Inhibition of haemolysis = 100 x [OD1-OD2/OD1] 

 

Where: 
OD1 = Optical density of hypotonic-buffered saline solution alone 

OD2 = Optical density of test sample in hypotonic solution 

 

RESULTS 

 

 Phytochemical screening of the extracts indicated the presence of flavonoids, saponin, gum and tannins 

(Table 1).  
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Table 1: Phytochemical screening of Paederia foetida  extract. 

 

Extract Alkaloids Gum Flavonoids Tannins Saponins 

Extract of Paederia foetida - + ++ +++ ++ 

 

 

 The DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging activity of Paederia foetida are given in Figure 

1. The IC50 values of the extracts were found to be 98.13 µg/mL whereas IC50 for ascorbic acid was 13.40 μg/mL. 

 

 
Figure 1: Scavenging of DPPH radical by ascorbic acid and extract of Paederia foetida. 

Values are given as duplicate and expressed as Mean ± Standard deviation 

 

 Suppression of NO· release may partially be attributed to direct NO· scavenging activity. Paederia foetida 

extracts decreased the amount of nitrite generated from the decomposition of sodium nitroprusside in vitro (Figure 

2). The scavenging of nitric oxide by the plant extract was increased in a dose-dependent manner. The IC50 value of 

the extract was 40.56 μg/mL whereas the IC50 value of vitamin C was 13.04 (Table 2).  

 

Table 2: Scavenging of free radical by crude hydroethanolic extract of Paederia foetida and ascorbic acid in DPPH 

method, NO- scavenging method and H2O2 scavenging method. 

 

Sample IC50 (μg/mL) 

DPPH scavenging method NO- scavenging method H2O2 scavenging 

method 

Crude Hydroethanolic 

extract of Paederia 

foetida Linn. 

98.13 µg/mL 40.56 µg/mL 133.00 µg/mL 

Ascorbic acid 13.40 µg/mL 13.03 µg/mL 99.66 µg/mL, 

 

 
Figure 2: Scavenging of NO- radical by ascorbic acid and extract of Paederia foetida. 

Values are given as duplicate and expressed as Mean ± Standard deviation. 

 

 Our data on the reducing power of the tested extracts suggests moderate reducing properties. Like other 

antioxidant assays, the reducing power of Paederia foetida extracts was increased with increasing the amount of 

samples. Figure 3 shows the reducing ability of Paederia foetida extracts in comparison with ascorbic acid. 

 



e-ISSN:2322-0139 

 p-ISSN:2322-0120 

RRJPTS | Volume 2 | Issue 1 | January - March, 2014                  25 

 
Figure 3: Reducing power of ascorbic acid and extract of Paederia foetida. Values are given as duplicate and 

expressed as Mean ± Standard deviation. 

  

 The scavenging of H2O2 by vitamin C and the extract of Paederia foetida after incubation for 10 min was 

increased with increased concentration of the sample. The extract exhibited higher H2O2 scavenging activity than 

vitamin C at similar concentrations. The IC50 values of the extracts and ascorbic acid were 133.00 µg/mL and 

99.66 µg/mL, respectively (Table 2). 

 

 Total antioxidant capacity of the Paederia foetida extract, expressed as the number of equivalents of 

ascorbic acid, is shown in Figure 4. Total antioxidant capacity was also increased in a dose-dependent manner. 

 

 The extract of Paederia foetida at a concentration range of 0.50-2.0 mg/mL significantly protected the rat 

erythrocyte membrane against lysis induced by hypotonic solution (Table 3). In contrast, indomethacin (0.10 

mg/mL) offered a significant protection of the rat red blood cells (RBC) against the damaging effect of a hypotonic 

solution. 

Table 3: Membrane stabilizing activity of the extract of Paederia foetida. 

 

Concentration Absorbance % Protection 

Hypotonic medium 50 mM 0.35± 0.01 - 

P. foetida 0.25 mg/mL 0.247±0.0057 16.51±1.15 

0.5 mg/mL 0.219±0.0014 25.23±0.69 

1.0 mg/mL 0.186±0.0057 42.17±1.46 

1.5 mg/mL 0.084±0.0049 72.94±0.90 

2.0 mg/mL 0.043±0.0035 86.55±1.29 

Indomethacin ( 0.10 mg/mL) 0.051±0.003 85.26±0.41 

 

Values are average of duplicate experiments and represented as mean ± standard deviation. 

 

 
Figure 4: Scavenging of H2O2 radical by ascorbic acid and extract of Paederia foetida. 

Values are given as duplicate and expressed as Mean ± Standard deviation. 
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Figure 5: Total antioxidant capacity of extract of Paederia foetida. Values are given for two consecutive experiment 

and expressed as Mean ± Standard deviation 

 

DISCUSSION 

 

 Phenolic compounds and flavonoids showed a wide range of biological activities in vivo and serve as strong 

antioxidants which scavenge singlet oxygen molecules and free radicals [18-20]. Medicinal plants are a good source 

of phenolic compounds and flavonoids. Previous report suggests that Paederia foetida extract prevented oxidation 

of β-carotene and linoleic acid and showed antioxidant activities in ABTS free radical scavenging assay system [8]. In 

this report, we showed that Paederia foetida leaves extract possess strong antioxidant activity in other in vitro 

antioxidant assay systems such as DPPH radical scavenging assay, reducing power, H2O2 radical scavenging assay, 

total antioxidant capacity assay and membrane stabilization assay.  

 

 DPPH antioxidant assay principal is mainly developed based on the idea that in presence of antioxidants, a 

stable free radical 1,1-diphenyl-2-picryl-hydrazyl (DPPH) will decolorize [21]. The DPPH radical contains an odd 

electron, which is responsible for the absorbance at 515-517 nm and also develops a visible deep purple color. 

When DPPH accepts an electron donated by an antioxidant compound, the DPPH is decolorized, which can be 

quantitatively measured from the changes in absorbance. Paederia foetida showed scavenging activity of DPPH 

(1,1-diphenyl-2-picrylhydrazyl) radicals. This activity was increased with the increasing concentration of sample 

extract.  

 

 Nitric oxide is important for inflammation, cancer and other pathological conditions [22]. The toxicity and 

damage caused by NO• and •-O2 is multiplied as they react to produce reactive peroxynitrite (•-OONO) which leads 

to serious toxic reactions with biomolecules [22]. Plant extracts may have the property to counteract the effect of NO 

formation which in turn preventing the deleterious effects of excessive NO generation in the human body. Further, 

the scavenging activity may also help to arrest the chain of reactions initiated by excess generation of NO to more 

reactive peroxynitrate (•-OONO). Suppression of NO• released may be partially attributed to direct NO• scavenging 

by Paederia foetida extracts which decreased the amount of nitrite generated from the decomposition of sodium 

nitroprusside in vitro. The scavenging of nitric oxide by the Paederia foetida extract was also increased in a dose-

dependent manner.  

 

 Reducing power assay was developed based on the conversion of Fe3+ to Fe2+ transformation in the 

presence of extract samples and serves as a significant indicator of potential antioxidant activity [15]. A direct co-

relation between antioxidant activity and reducing power of certain plant extracts were reported earlier [23,24]. The 

reducing properties are generally associated with the presence of reductones which have been shown to exert 

antioxidant action by breaking the free radical chain by donating a hydrogen atom [24,25]. In our study, reducing 

power of Paederia foetida extract was also increased in a dose dependent manner. 

 

 Hydrogen peroxide itself is not very reactive, but sometimes is toxic to cell because it may give rise to 

singlet oxygen (1O2) and a hydroxyl radical, which then become very powerful oxidizing agents in the cells [26,27]. 

Therefore, removing of H2O2 is very important for antioxidant defense in cell or food systems. Dietary polyphenols 

protects mammalian cells from cytotoxicity induced by hydrogen peroxide, especially compounds with the 

orthodihydroxy phenolic structure such as quercetin, catechin, gallic acid ester, caffeic acid ester[28,29] and 

terpenoids [30,31]. Therefore, the antioxidant compounds present in Paederia foetida extract may probably be 

involved in removing the H2O2. In our study, ascorbic acid and Paederia foetida extract scavenge H2O2 by a 

concentration dependent manner. 

 

 The phosphomolybdenum method working on the principle that reduction of Mo(VI) to Mo(V) by the 

antioxidant compounds which may form a green phosphate/Mo(V) complex [17]. This green phosphate/Mo(V) 

complex chromophore thus can be measured at maximum absorption at 695 nm with spectrophotometer. Total 
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antioxidant capacity was increased by increasing the concentration of Paederia foetida extract in assay medium. 

Total antioxidant capacity of the Paederia foetida extract was expressed as the number of equivalents of ascorbic 

acid. 

 

 Vitality of cells depends on the integrity of the cell membranes [32]. Red blood cell exposure to injurious 

substances such as hypotonic medium and phenyl hydrazine may cause rupture of the membrane accompanied by 

haemolysis and oxidation of haemoglobin [32]. Such injury to RBC membrane will further render the cell more 

susceptible to secondary damage through free radical-induced lipid peroxidation [32]. Flavonoids are effective 

antioxidants protecting human red blood cells from free radical-induced oxidative haemolysis [33]. It is suggested 

that flavonoids can bind with the plasma membrane proteins and able to penetrate lipid bi-layers and alter the 

membrane fluidity [34,35].  Therefore, it is expected that compounds having membrane-stabilizing properties, should 

offer significant protection of cell membrane against injurious substances [33,34]. The extract of Paederia foetida at 

concentration range of 0.25-2.0 mg/mL significantly protected the rat erythrocyte membrane against lysis induced 

by hypotonic solution compared to indomethacin (0.10 mg/ml). Similar membrane stabilizing activity was also 

observed in a previously published report [6].  

 

CONCLUSION 

 

 The plant Paederia foetida contains various phytoconstituents triterpenoid saponins such as ursolic acid, 

epifriedelinol and friedelin [36]. Triterpenoids are generally strong antioxidants effective against oxidative injuries. 

Ursolic acid (3β-hydroxy-urs-12-en-28-oic acid), a pentacyclic triterpenoid, exists widely in natural plants, also 

possess strong antioxidant activities[37] and protective against inflammation, hyperglycemia, hyperlipidemia and 

liver damage [31]. The present study demonstrated the effectiveness of Paederia foetida leaves extract as a potent 

antioxidant in various in vitro antioxidant assays. However, further studies on Paederia foetida leaves are solicited 

as progress in this area will extend the frontiers of exploiting the plant for neutraceutical and pharmaceutical 

purposes. 
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