
 

 

  

Abstract—Recent years have instance that there is a invigoration 
of interest in drug discovery from medicinal plants for the support of 
health in all parts of the world . This study was designed to examine 
the in vitro antimicrobial activities of the flowers and leaves 
methanolic and ethanolic extracts of Chenopodium album L. 
Chenopodium album Linn. flowers and leaves were collected from 
East Esfahan, Iran. The effects of methanolic and ethanolic extracts 
were tested against 4 bacterial strains by using disc,well-diffusion 
method. Results showed that flowers and leaves methanolic and 
ethanolic extracts of C.album don’t have any activity against the 
selected bacterial strains. Our study has indicated that ,there are  
effective different factors on antimicrobial properties of plant extracts 
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I. INTRODUCTION 

 
EDICINAL herbs represents one of the important fields 
of traditional medicine all over the world. Over the past 

20 years, there has been an increased concern in the research 
of natural materials as sources of new antibacterial factors. 
Various extracts from traditional medicinal plants have been 
experimented to determine the source of the therapeutic effects 
[1]. new compounds with the property to act against multi-
resistant bacteria [2]. Some medicinal plants used in traditional 
Iran medicine are effective in treating different ailments 
caused by bacterial and oxidative stress. New antioxidants 
such as plant phenolic compounds are sought for general 
health maintenance [3]. The term phenolics covers a very large 
and diverse group of chemical compounds.These compounds 
classified into groups comprise:flavonoids,lignins,tannins 
etc.[4]. Flavonoids are a large group of polyphenolic 
compounds that occur commonly in plants.In 
addition,flavonoid-based herbal medicines are available in 
different countries as anti-
inflammatory,antispasmodic,antiallergic,antibacterial and 
antifungal remedies [5]. 

Chenopodium album L. (lamb's quarters, fathen, pigweed, 
white goosefoot) is one of the most important genera of the 
Chenopodiaceae family. This plant is widely found in different 
parts of Iran. C.album is a serious weed and does a salt-
tolerant species inhabit semi-arid and light-saline 
environments in China [6].  
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Thus. this is an annual weed of cultivated fields, especially 

on rich soils and old manure heaps [7]. Methanol extract of 
C.album leaves exhibited maximum antibreast cancer activity. 
This plant is a wild neglected herb which has various 
pharmacological properties such as antiviral, antifungal, anti-
inflammatory, antiallergic, antiseptic and immunomodulating 
activity [8]. Methanol inflorescence extract of C. album 
exhibited highest antifungal activity resulting in up to 96% 
reduction in fungal biomass production [9]. C.album has 
antioxidant capacity, total phenol flavonoid glycosides 
(quercetin, rutin, kaempferol), thus, should be considered as a 
nutraceutical food and an alternative source for nutrients and 
free radical scavenging compounds [10]. Amjad 2009 have 
shown to C.album pollens had an allergenic effect, thus, 
During the skin prick test , the allergenic  sensitivity was 
observed for C.album pollen grains , with an average wheal 
diameter of about 4 cm [11]. In previous studies showed that 
the electromagnetic fields reduction of pollen grains number 
and male sterility in C.album anthers , thus , the data presented 
suggest that prolonged exposures of plants to magnetic field 
may cause different biological effects at the cellular tissue and 
organ levels [12]. 

Thus, the principal aim of the present study was to screen 
ethanolic and methanolic extracts obtained from the 
Chenopodium album L.  flowers and leaves in Iran for 
antibacterial activity against Staphylococcus aureus, Bacillus 
cereus, Pseudomonas aeruginosa, and Escherichia coli. 

  
II.  MATERIAL AND METHODS  

Chenopodium album Linn. (Chenopodiaceae) flowers and 
leaves were collected locally in july 2011 from East Esfahan, 
Iran. The plant was identified in herbarium of Research 
Institute of Isfahan Forests and Rangelands. The plant 
materials were dried under shade .The dried flowers and leaves 
were homogenized to fine powder using electric blender and 
further subjected to extraction. 

 Powdered plant materials were extracted with different 
solvents and methods.  

Respectively, 60g and 90g of leaves and flowers powder 
were extracted with 300 ml methanol (CH3OH) by Soxhlet 
extraction for 48 hours[13], [14]. The residues were dried over 
night and then evaporated by using a rotary evaporator and 
freeze dryer. The dried extracts were stored at -20°C until 
used. The extracts were dissolved in 5%, 10%, 20%, aqueous 
dimethylsulfoxide (DMSO) [15], [16]. The extracts were 
diluted in 5%, 10%, 20%,  dimethylsulphoxide (DMSO) at the 
concentrations of 100 ,200,400,600,800 mg/ml. 
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60g of leaves and flowers powder were extracted with 200 
ml methanol (CH3OH) by Soxhlet extraction for 6 hours 
[15,16]. The residue were dried over night and then 
evaporated by using a rotary evaporator and freeze dryer. The 
dried extracts were stored at -20°C until used. The extracts 
were dissolved in %100 dimethylsulfoxide (DMSO)[1], [17]. 
The extracts were diluted in %100 dimethylsulphoxide 
(DMSO) at the concentration of 650 mg/ml. 

In other method, Plant extracts were prepared by cold 
percolation method. 90 g of dried powder was soaked in 300 
ml methanol (CH3OH) and ethanol for 1 week with 
intermittent shaking [1], [18] - [20]. The residues were dried 
until a constant dry weight of each extract was obtained. The 
residues were dissolved in 5%, 10%, 20%, aqueous 
dimethylsulfoxide (DMSO). The extracts were diluted in 5%, 
10%, 20%,  dimethylsulphoxide (DMSO) at the concentrations 
of 100 ,200,400,600,800 mg/ml. 

Microorganisms were obtained from the Institute of 
Scientific and Industrial Researchs, Iran. Two strains of gram-
negative bacteria Escherichia coli (ATCC 25922), 
Pseudomonas aeruginosa (ATCC 27853), and two strains of 
gram-positive bacteria Bacillus cereus(ATCC 1274) and 
Staphylococcus aureus (ATCC 25923) were used.  The 
cultures of bacteria were maintained in their appropriate agar 
slants at 4°C throughout the study and used as stock cultures. 

For the study of antibacterial activity, total count of isolated 
strains were standardized to equivalent a 0.5 MacFarland 
Nephelometer standard (1 × 108 cfu/ml) by Mueller-Hinton 
broth  and then diluted as 1:10.  Antibacterial activity was 
studied by the agar well diffusion method [5]. Mueller Hinton 
agar was used as the bacteriological medium. The Mueller 
Hinton agar was melted and cooled to 48 – 50ºC and a 
standardized inoculum (1.5×108 CFU/mL, 0.5 McFarland) was 
then added aseptically to the molten agar and poured into 
sterile Petri dishes to give a solid plate. 

The disc diffusion and agar well diffusion methods were 
used to screen the antimicrobial activity. Wells were prepared 
in the seeded agar plates. The test compound (50 µl) was 
introduced in the well (6 mm) and (30µl) was introduced in the 
disc. The plates were incubated overnight at 37ºC. The 
antimicrobial spectrum of the extract was determined for the 
bacterial species in terms of zone sizes around each well and 
disc. The diameters of zone of inhibition produced by the 
agent were compared with those produced by the commercial 
control antibiotics, ciproflocxacin (30 µl). The experiment was 
performed three times to minimize the error and the mean 
values are presented. 

 
III.  RESULTS 

The different methods of extraction were investigated with 
various concentrations for antibacterial effects against four  
strains of bacteria using the disc diffusion and agar well 
diffusion method. But, flowers and leaves methanolic and 
ethanolic extracts of Chenopodium album L. don’t have any 
activity against the selected bacterial strains [Escherichia coli 
(ATCC 25922), Pseudomonas aeruginosa (ATCC 27853), 

Bacillus cereus (ATCC 1274) and Staphylococcus aureus 
(ATCC25923)]. 
 

IV.  DISCUSSION 
Plant extracts have been used for many thousands of years 

in food preservation and pharmaceuticals. It is necessary to 
survey those plants theoretically which have been used in 
traditional medicine to modify the quality of healthcare. The 
plant extracts are potential sources of modern antimicrobial 
compounds especially against bacterial pathogens. In vitro 
studies in this work showed that the extacts have Variable 
effects [21].  

In our study, flowers and leaves methanolic and ethanolic 
extracts of Chenopodium album L. do not have any activity 
against the selected bacterial strains. A previous study in China 
has shown that leaves %95 ethanolic extract of Chenopodium 
album have inhibition effect on the Escherichia coli and 
Staphylococcus aureus [22]. The results of Adedapo et al. of 
South Africa showed that the leaves methanolic extract of 
Chenopodium album do not have any activity against the 
Escherichia coli, Pseudomonas aeruginosa and 
Staphylococcus aureus ,while,this methanolic extract showed 
antibacterial activity against  Bacillus cereus [18].Thus, 
Yasmin et al. of Banglades reported that the carbon 
tetrachloride soluble fraction, chloroform soluble fraction and 
petroleum ether soluble fraction of methanolic extract of 
Chenopodium album  demonstrated antibacterial activity 
against  Bacillus cereus, but do not have any activity against 
the Escherichia coli, Pseudomonas aeruginosa and 
Staphylococcus aureus [19]. Several studies have shown that 
Chenopodium album L. leaves have class of phytoconstituents 
includes non-polar lipid, phenols, l ignins, alkaloids, 
flavonoids, glycosides  and saponins [23]. 

There are reports showing that alkaloids and flavonoids are 
the responsible compounds for the antibacterial activities in 
higher plants . In addition, secondary metabolites such as 
tannins and other compounds of phenolic nature are also 
classified as active antimicrobial compounds [16]. Thus, 
Chludil et al. studies have shown that antioxidant capacity, 
total phenolic content and flavonoid glycosides profile of 
Chenopodium album were varied  in intensively cultivated 
(IC) and nondisturbed (ND) soils and antioxidant activity 
relationships were established.Three known  major flavonoid 
were isolated of Chenopodium album comprise: quercetin; 
rutin; kaempferol [10].  

Although there have been rather few studies into the mecha- 
nisms basic flavonoid antibacterial activity, information from 
published writing indicates that different compounds within this 
class of phytochemicals may target different components and 
functions of the bacterial cell [24]. However, it may be that 
exclusive antibacterial flavonoids have multiple cellular targets, 
Instead of one specific site of action. Alternatively, these common 
structural features may simply be necessary for flavonoids to gain 
presence to or uptake into the bacterial cell. It may be that 
flavonoids are not killing bacterial cells but singly inducing the 
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formation of bacterial aggregates and thereby reducing the 
number of CFUs in viable counts [24]. However, there are  
different antibacterial mechanisms of action of various 
flavonoids: 1) Inhibition of nucleic acid synthesis; 2) Inhibition 
of cytoplasmic membrane function; 3) Inhibition of energy 
metabolism [23]. So, Comparison of the data obtained in this 
study with previously published results is problematic. Our 
interpretation of these results is include: 

First, the composition of extracts is known to vary 
according to local climatic and environmental conditions [10], 
[23] . 

Secondly, the method used to evaluation antimicrobial 
activity, and the choice of test organisms, varies between 
publications . The results obtained by different methods may 
differ as many factors vary between assays. These include : 
volume of broth or agar, type of broth or agar, size of wells , size 
of paper disks, strains of a particular bacterial species used, 
incubation period and microbial growth [22], [23]. 

Tertiary, the hydrophobic nature of most plant extracts 
prevents the uniform diffusion of these substances through the 
agar medium [23]. It will remain necessary to consider carefully 
additional variables such as the solvent used to solve test 
flavonoids. It has already been shown that sedimentation 
occurs when selected flavonoids are dissolved in organic 
solvents and diluted with neutral polar solutions. Sedimentation of 
flavonoids in a minimum inhibitory concentration  assay is 
likely to cause diminished contact between bacterial cells and 
flavonoid molecules and may lead to false negative reports of 
antibacterial activity. Also, in false controlled experiments, 
flavonoid sedimentation could be misinterpreted as bacterial 
growth and further false negative results may be recorded as a 
consequence. Thus, if flavonoid salts are formed and these 
have increased or decreased potency compared with the parent 
structure, this may lead to false positive/negative reports of 
antibacterial activity [23]. 

Therefore, our study has indicated that perhaps, the 
compounds with antimicrobial effect such as phenols, 
flavonoids, glycosides  and saponins with  compounds  without  
antimicrobial effect such as non-polar lipids have together 
drug antagonism effects. 

 
V.  CONCLUSION 

The results of this study indicate the flowers and leaves 
methanolic and ethanolic extracts of Chenopodium album L. 
don’t have any  antimicrobial activity. However, more studies 
are needed to investigate the antimicrobial activity of   
different extracts with different solvents  kind (chloroform, n-
hexane,petroleum ether) in this plant and their potential for use 
in clinical situations.  

 
ACKNOWLEDGMENT 

This work was supported by Islamic Azad University, 
Falavarjan Branch,Iran. The authors also thank hajar 
nematolahi  from the Department of Microbiology, Islamic 
Azad University, Falavarjan Branch for their aid. 

REFERENCES 

[1] J. Parekh and S. Chanda, "In vitro antibacterial activity of the crude 
methanol extract of Woodfordia fruticosa Kurz. flower (Lythraceae)," 
Braz. J. Microbiol., vol. 38, 2007, pp. 204-207. 

[2] IB. Suffredini, HS. Sader, AG. Goncalves, AO. Reis, AG. Gales, AD. 
Varella and RN. Younes, "Screening of antibacterial extracts from 
plants native to the Brazilian Amazon Rain Forest and Atlantic Forest," 
Braz. J. Med. Biol. Res., vol. 37(3), 2004, pp. 379-384. 

[3] L. Wah Chan, E.LC. Cheah, C.LL. Saw, W. Weng, and P.WS. Heng, 
"Antimicrobial and antioxidant activities of cortex Magnoliae 
officinalis and some other medicinal plants commonly used in South-
East Asia," Chin. Med., vol. 3, 2008, pp.15-28. 

[4] W. Vermerris and R. Nicholson, "Phenolic compound biochemistry. 
Netherland: Springer, 2006, ch.1. 

[5] CA. Rice-Euans and L. Packer, "Flavonoids in health and disease. 2nd 
ed. New York: Marcel Dekker, Inc., 2003, pp. 43-90. 

[6] S. Yao, H. Lan and F. Zhang, "Variation of seed heteromorphism in 
Chenopodium album and the effect of salinity stress on the 
descendants," Ann. Bot., vol. 105(6), 2010, pp. 1015-1025. 

[7] I. Siddiqui, R. Bajwa and A. Javaid, "A new foliar fungal pathogen, 
alternaria alternate isolated from Chenopodium album, in Pakistan," 
Pak. J. Bot., vol. 41, 2009, pp. 1437-1438. 

[8] M. Khoobchandani , B. Ojeswi , B. Sharma  and MM.Sirivastava, 
"Chenopodium album prevents progression of cell growth and enhances 
cell toxicity in human breast cancer cell lines," Oxid. Med. Cell. Longev 
J.,vol. 2(3), 2009, pp.160-165. 

[9] A. Javaid and M. Amin, "Antifungal activity of methanol and n-hexane 
extracts of three Chenopodium species against Macrophomina 
phaseolina," Nat. Prod. Res., vol. 23(12), 2009, pp. 1120-1127. 

[10]  HD. Chludil, GB. Corbino and SR. Leicach, “Soil quality effects on 
Chenopodium album flavonoid content and antioxidant potential,”J. 
Agric. Food. Chem., vol. 56(13), 2008, pp. 5050-6. 

[11]  L. Amjad, "Comparative study of pollen extracts allergenicity of 
Chenopodium album L. and Chenopodium botrys L. an in vivo study," 
 Inter. Proceed. Chemic. Biol. Environ. Engin. [ISI Proceedings]., vol. 5, 
2009, pp. 338-341.   

[12]  L. Amjad and M. Shafighi, "Effect of electromagnetic fields on 
structure and pollen grains development in Chenopodium album L .," 
 Inter. Proceed. Chemic. Biol. Environ. Engin. [ISI Proceedings]., vol. 5, 
2009, pp. 83-87.  

[13]  H. Bouamama, T. Noël, J. Villard,  A. Benharref and M. Jana, " 
Antimicrobial activities of the leaf extracts of two Moroccan Cistus L. 
species, " J. Ethno., vol. 104(1-2), 2006, pp.104-107. 

 B. Mahesh and S. Satish,"Antimicrobial activity of some important 
medicinal plant against plant and human pathogens," World J. Agric. 
Sci., vol. 4(s), 2008, pp. 839-843. 

[14]  Ö. Baris, M. Gulluce, F. Şahin, H. Özer, H. Kilic, H. Özkan, M. 
Sokmen and T. Özbek,"Biological activities of the essential oil and 
methanol extract of Achillea biebersteinii Afan. (Asteraceae)," Turk. J. 
Biol., vol. 30, (2006), pp. 65-73. 

[15]  AK. Mishra, A. Mishra, HK. Kehri, B. Sharma and AK. Pandey, " 
Inhibitory activity of Indian spice plant Cinnamomum zeylanicum 
extracts against Alternaria solani and Curvularia lunata, the pathogenic 
dematiaceous moulds," Ann. Clin. Microbiol. Antimicrob.,vol. 8, 2009, 
pp. 9-18. 

[16]  G. Sacchetti, S. Maietti, M. Muzzoli, M. Scaglianti, S. Manfredini, M. 
Radice and R. Bruni, "Comparative evaluation of 11 essential oils of 
different origin as functional antioxidant,antiradicals and antimicrobials 
in foods," Food Chem., vol. 91, 2005, pp. 621-632. 

[17]  A. Adedapo, F. Jimoh and A. Afolayan, "Comparison of the nutritive 
value and biological activities of the acetone,methanol and water 
extracts of the leaves of Bidens pilosa and Chenopodium album," Act. 
Polo.Pharma.Drug Resear., vol. 68(1), 2011, pp. 83-92. 

[18]  H. Yasmin, MD. Abulkaisar, MD. Moklesur-rahman-sarker, M. 
Shafikur-rahman and MA. Rashid, "Preliminary anti-bacterial activity 
of some indigenous plants of Bangladesh," Dhaka Univ. J. Pharm. Sci., 
vol. 8(1), 2009, pp. 61-65. 

[19] MJ. Eslam, S. Barua, S. Das, MS. Khan and A. Ahmed, "Antibacterial 
activity of some indigenous medicinal plants," J. Soil. Nature., vol. 2(3), 
2008, pp. 26-28. 

World Academy of Science, Engineering and Technology
International Journal of Pharmacological and Pharmaceutical Sciences

 Vol:6, No:1, 2012 

16International Scholarly and Scientific Research & Innovation 6(1) 2012 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 P
ha

rm
ac

ol
og

ic
al

 a
nd

 P
ha

rm
ac

eu
tic

al
 S

ci
en

ce
s 

V
ol

:6
, N

o:
1,

 2
01

2 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/1
24

61
.p

df



 

 

[20]  S. Prabuseenivasan, M. Jayakumar  and S. Ignacimuthu, "In vitro 
antibacterial activity of some plant essential oils," BMC. Complement. 
Altern. Med., vol. 6, 2006, pp. 39.  

[21]  XU. Gu-hua, XIA. Xin-kui, LIU. Youg-lei, "Extraction and 
antimicrobial activity of the components from Chenopodium album 
Linn.," Hubei Agric.Sci., 2011, pp. 22-28. 

[22]  P. Singh, Y. Shivhare, AK. Singhai and A. Sharma, "Pharmacological 
and phytochemical profile of Chenopodium album Linn.," Res. J. 
Pharma.Techno., vol. 03(04), 2010, pp. 960-963. 

[23]  TP. Tim Cushnie and AJ. Lamb, "Antimicrobial activity of flavonoids," 
Inter. J. Antimicrob. Agent., vol. 26, 2005, pp. 343-356. 

[24]  KA. Hammer, CF. Carson and TV. Riley, "Antimicrobial activity of 
essential oils and other plant extracts," J. Appl. Microb., vol. 
86(6),1999, pp. 985-990. 

 
 

Leila Amjad Received the B.S. in General Biology from Isfahan 
University, Iran in 1994 and the M.S. degree in Plant Biology, Tehran Tarbiat 
Moalem University, Iran in1999 and the Ph.D. degree in Plant 
Biology,Science and Research Branch, Islamic Azad University, Tehran, Iran 
in 2007. She is a assistant professor, faculty member and head of the biology 
group, Falavarjan Branch, Islamic Azad University, Esfahan, Iran. Her 
research interests include plant development, plant proteins and medicinal 
plants. 
 
 
 
 
 
 

World Academy of Science, Engineering and Technology
International Journal of Pharmacological and Pharmaceutical Sciences

 Vol:6, No:1, 2012 

17International Scholarly and Scientific Research & Innovation 6(1) 2012 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 P
ha

rm
ac

ol
og

ic
al

 a
nd

 P
ha

rm
ac

eu
tic

al
 S

ci
en

ce
s 

V
ol

:6
, N

o:
1,

 2
01

2 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/1
24

61
.p

df




