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Abstract 

Chenopodium murale Linn. is an evergreen annuals herb, and can be found throughout the year. Chenopodium murale are 

thought to possess therapeutic effects on many illnesses in worldwide. Present study was aimed to investigate an antioxidant, 

cytotoxic activities and phytochemical analysis of Chenopodium murale ethanol extract. The antioxidant activities of the 

extracts of Chenopodium murale were determined with methods such as 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical 

scavenging activity, 2,2'-azobis (3-ethylbenzothiazoline-6-sulphonic acid) (ABTS) radical scavenging activity, hydrogen 

peroxide (H2O2) and superoxide (NBT) radical scavenging activity, determination of total phenolic content and total flavonoid 

contents. The binding action of the DPPH, ABTS, H2O2 and NBT radicals scavenging activity increases with concentration of 

the extracts. Methanol extract exhibited higher cytotoxic activity against brine shrimp. The total phenolic and flavonoid 

content estimated was 500 mg/g Gallic acid equivalent and 19160 mg/g rutin equivalent respectively. Results of the present 

study suggest that Chenopodium murale extract can be an alternative to synthetic antioxidant, anticancer and antibiotic agents. 
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1. Introduction 

Chenopodium murale is a member of Chenopodiaceae and 

is used traditionally for prevention of liver disorders. It has 

several medicinal properties reported like: antibacterial, 

antifungal, anti-diaphoretic, anti-asthmatic, migraine, 

digestive problems, sterility, anxiolytic, antidepressant and 

anti-hypertensive etc. Its leaves decoction is used in the 

treatment of jaundice (Ahmad, 2003, Jan, 2009). 

In traditional medicines more than 20,000 plants species are 

used, and all of these bioactive fractions for development of 

new drugs. In industrialized countries advance medicine 

research replaced the medicinal plant because the large 

number of world population cannot afford pharmaceutical 

drugs and use indigenous medicines prepared from plants. 

Therefore, traditionally used medicinal plants have received 

comparatively more attention because from their bioactive 

constituents new drugs are prepared (Tabuti, 2003) [20].  

The oxidative processes in the human body result the 

production of various free radicals. The excess of these free 

radicals cause cellular damage that results different human 

diseases such as diabetes mellitus, cancer and others 

inflammatory disorder (Wang et al., 2005; Tiwari and 

Tripathi, 2007) [23, 21]. Antioxidants found in the medicinal 

plants are the only hope in getting rid of these harmful 

molecules. Polyphenols are present in the plant raw material 

having significant antioxidant properties (Prior et al., 2005) 
[16]. Therefore attention has given to medicinal plants for 

their active role in prevention of human diseases due to 

presence of anti-oxidative phytochemical (Vinary et al., 

2004).  

During the past decade, many therapeutic agents of cancer 

induce a process of cell death known as apoptosis, or 

programmed cell death. Although the killing tumors 

mechanisms through apoptotic path ways by the 

chemotherapy processes have been controversial, but the 

influence of apoptosis has been now used as a novel method 

for anticancer drugs identification (Mulholland, 2005, 

Elvin- Lewis, 2001, National Acad Sci, 1989) [13, 6, 4]. 

Medicinal plant possesses bioactive non-nutrients 

compounds are called phytochemicals that have properties 

to decrease the major chronic diseases risk. Several 

thousands of phytochemicals have been investigated in 

fruits, vegetables and grains but still greater numbers of 

these are unknown and there is a need to investigate (Liu, 

2003) [12]. Flavonoids have therapeutic effects and are due to 

properties of antioxidant. In addition to properties of 

antioxidant flavonoid compounds protect from the heart 

disease due to inhibitory effects of lipoxygenase and 

cyclooxygenase activities, macrophages and platelets 

(Hollman, & Arts, 2000). With this work, we aimed to 

contribute to the understanding and discovery of powerful 

antioxidants for safe use of this herb for treatment of 

different ailments. In short our result suggests that this 

medicinal plant can be used for treatment of ailment in 

which free radical damages are involved. The cytotoxicity 

findings suggest that it can be used as anticancer or as 

antibiotic. The objectives of this research were to determine 

antioxidant and anticancer activities of the extract of 

Chenopodium murale.  

 

2. Materials and Methods  

The plant of Chenopodium murale was collected from the 

vicinity of District Bannu, identified by Dr. Sultan 

Mahmood. The specimen of Chenopodium murale 

(Herbarium No: 2012-04) is kept at the herbarium of the 

Botany Department, Bannu University. The collected whole 

plants were washed, dried in shed and then changed to 

powder with electric grinder. Plant powder was soaked in 

70% methanol and shake randomly for 10 days. The extract 

was filtered through Whatman filter paper No. 1 and 

residues were evaporated (40°C) with rotary evaporator.  
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2.1 Phytochemical Analysis Methods 

Preliminary phytochemical Analysis of Chenopodium 

murale extract for various phytoconstituents such as 

phenols, flavonoid, tannins, saponins, terpenoids, 

phlobatannins, cardiac glycoside, cumarins, and 

anthraquinones and steroids was carried out according to the 

modified methods of Khandelwal (2007) [8]. 

Total flavonoid content of the extract was performed by the 

method of Kumaran and Karunakaran, (2006) [11]. The 

amount of total flavonoid compounds was calculated as µg 

Rutin (RE)/g C. murale by using an equation that has been 

obtained from the rutin calibration curve.  

Total phenolic contents of C. murale extract was identified 

accordingly with the procedure of Zhinshen et al. (1999) [24]. 

The quantity of the total phenolic compounds was denoted 

as µg gallic acid equivalent (GAE)/g C. murale.  

 

2.2 Cytotoxic method 

Cytotoxic potential of the extract of C. murale was 

estimated using Brine shrimps according to the method of 

Meyer-Albert et al., (1992).  

 

2.3 Antioxidant Activity methods  

Total antioxidant capacity of the extract was estimated by 

DPPH (1, 1, biphenyl, 2-picrylhydrazyl) test (Hassan et al. 

2000) [7]. Antioxidant capacity was clarified as μg ascorbic 

acid equivalent (AAE)/g. Hydrogen peroxide radical 

scavenging assay was carried out by the method of of 

Ruchet et al. (1989). Ascorbic acid used as standard 

antioxidant agents. Nitroblue-tetrazolium (NBT) radical 

scavenging activity of C. murale extract was established by 

the reduction method of (Nishikini et al. 1972). Ascorbic 

acid was performed as standard antioxidant agent. ABTS 

test was employed by the method of Re et al. (1999). 

Ascorbic acid was performed as standard antioxidant agent.  

DPPH radical scavenging activity, ABTS radical scavenging 

activity, H2O2 radical scavenging activity and NBT radical 

scavenging activities were calculated using the following 

equation:  

 

% inhibition = (Ac– As / Ac) × 100  

 

AC is the absorbance of the control, As is the absorbance of 

the sample.  

For all antioxidant, and cytotoxicity test, three replicates of 

each extract were used and the values are expressed as 

Mean ± Sd. (Duncan, et al., 1977).  

 

3. Results and Discussion 

Preliminary qualitative analysis of methanol extract was 

performed and different phytochemical present in 

Chenopodium murale methanol extract were tannins, 

saponins, cardiac glycosides, terpenoids, cumarins, 

flavonoid, anthraquinones and phenolic compounds (Table-

1). The total flavonoid was 191.60g/gm Rutin equivalent 

and total phenolic compound was 0.5g/gm Gallic acid 

equivalent. The result of the anti-oxidant activity and 

reducing power activity of methanol extract are due to 

phenolic compounds as present in this species and there is a 

positive co-relation between the flavonoid, phenolic and 

antioxidant activity (Rice-Evans et al., 1996) [18]. 

The stable radical DPPH has been used widely for the 

determination of primary antioxidant activity, that is, the 

free radical scavenging activities of antioxidant compounds 

in plant. The C. murale (49.93%) DPPH free radical 

scavenging activity is less potent in compared with the 

ascorbic acid (65.76%) at 250µg/ml presented in Fig-1. The 

results revealed potent hydroxyl radical scavenging activity 

of plant extract (49.91%) as indicated by the obtained IC50 

values of plant extract at 250µg/ml (fig- 2). Hydrogen 

peroxide though itself is not very reactive but some may 

lead to cytotoxicity due to generation of hydroxyl radicals in 

the cells. It has also been reported that iron complexes 

occurring inside the cell react with hydrogen peroxide in-

vivo and highly reactive hydroxyl radicals generate which 

attribute to toxic effects, (Kumar and Hemalatha, 2011) [10]. 

The percentage NBT Superoxide scavenging capacity of the 

extract is 49.70% at 250µg/ml. The result depicted potent 

plant extract scavenging activity as seen through the 

obtained IC50 value (fig-3). The biochemical mechanisms 

for oxygen toxicity include lipid per-oxidation and 

superoxide radical generation. Superoxide is harmful and 

damage to the tissue by producing various diseases. It is a 

precursor of the more reactive species which cause 

oxidative stress (Aderogba, 2005) [1]. This superoxide 

radical can propagate or inhibit the process of lipid per-

oxidation. The free radical scavenging activity of the test 

plant along with reference standards, such as ascorbic acid 

were determined by ABTS assay and the results are 

presented in (Fig- 4). The ABTS radical activity is 

applicable for both hydrophilic and lipophilic antioxidants. 

The extract had potent (50%) antioxidant abilities that near 

the control, Vitamin C (65.76%) at 250µg/ml. The 

scavenging activity of the extracts also could be due to the 

presence of higher levels of flavonoid compounds which 

may have contributed to their high antioxidant activity as 

reported by Afroz et al., (2006) [2]. The overall results 

depicted plant extract potential antioxidant activity and may 

be attributed to the presence of high quality phenols, 

flavonoid and tannins. These phyto-constituents are strong 

reducing agents, singlet oxygen quenchers and hydrogen 

donors that contribute in minimizing the oxidative stress by 

the scavenging action, due to the presence hydroxyl groups 

(Morton et al., 2012) [14]. DPPH, ABTS, NBT and H2O2 

radicals scavenging activities are less effective than the 

commercial available synthetic like Ascorbic acid. It can be 

said that the scavenging effects on the DPPH, ABTS NBT 

and H2O2 radicals activity strongly dependent on the extract 

concentration. Our results suggesting a potential antioxidant 

activity of the plant extract of Chenopodium murale and can 

be used for treatment of ailment in which free radicals are 

implicated. Preliminary free radical scavenging activity 

provides helpful information about the therapeutic value of 

this plant extract. The findings obtained by Duenas et al., 

(2006) [5] and Kilani et al., (2008) [9] also support our 

results.  

Under controlled condition cytotoxic effect of Chenopodium 

murale extract was evaluated against brine shrimps survival. 

The effect of extract was found that the concentration of the 

plant extract is inversely proportional to the brine shrimps 

survival. The IC50 value of the plant extract was 80µg/ml 

(Table-2). Results of Chenopodium murale extract also 

showed cytotoxic activity might be due to presence of 

bioactive constituents. So it can be used for the treatment of 

cancer or as antibiotic. Cytotoxicity screening model 

provides initial data to select extracts of plant with 

neoplastic properties for future work (Cardellina et al., 

1999) [3]. 
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Table 1: Composition of both extracts of Chenopodium murale 

(CM) 
 

Constituents CM extract AM leaves extract 

Flavonoid + + 

Tannin + + 

Saponins + + 

C.glycoside + + 

Steroids _ _ 

Cumarins + + 

Terpenoids + + 

Anthraquinones + + 

Phlobatannins + + 
, +, represents presence and, _, represents absence 
 

Table: 2: Cytotoxicity brine shrimps assay of extract of 

Chenopodium murale. 
 

Treatment 

 

%age inhibition of extract of CM against 

brine shrimps cytotoxicity after 24 hrs 
IC50 

 50 µg/ml 80 µg/ml 100 µg/ml 120 µg/ml  

Chenopodium 

murale 
30% 50% 70% 100% 

80 

µg/ml 

 

 
 

Fig 1: DPPH scavenging activity of methanol extract of 

Chenopodium murale compared with standard Ascorbic acid 

 

 
 

Fig 2: Hydrogen peroxide scavenging activity of methanol extract 

of Chenopodium murale compared with standard ascorbic acid 
 

 
 

Fig 3: Superoxide radical scavenging activity of methanol extract 

of Chenopodium murale compared with a standard Ascorbic acid 

 

 
 

Fig 4: ABTS scavenging activity of methanol extract of 

Chenopodium murale in comparison with standard Ascorbic acid. 

 

4. Conclusion 

The results of Chenopodium murale showed potent 

antioxidant activity by inhibiting, DPPH, Superoxide radical 

and also have potent cytotoxic activity. In addition plant 

extract contain high amount of flavonoid and small amount 

of total phenolic compound which play important role in 

controlling oxidation. The methanol extract showed potent 

anti-oxidative activities against DPPH, Hydrogen peroxide, 

ABTS, and NBT radicals. The results suggest that the 

phenolic compounds present in this extract are promising 

source of natural products that can be developed as anti-

oxidant agents and can be used as anti-cancer or as 

antibiotic. 
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