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Abstract

The aim of the present study was to evaluate the antimicrobial potential of Amaranthus viridis (Chowlai)
and Cannabis sativa (Bhang) against clinically important bacteria, Staphylococcus aureus, Klebsiella
pneumonia, Pseudomonas aeruginosa and Escherichia coli. The stem and leaf extracts of these plants were
prepared in pure solvents, ethanol and methanol. Tetracycline was used as standard antibiotic for reference.
Solvent extracts were screened for antimicrobial activities by disc diffusion method. The antioxidant activity
was determined by 2,2-diphenyl-1-picrylhydazylhydrate (DPPH) method. A significantly high antimicrobial
activity was observed in the ethanol leaf extracts of both plants with 13.8 to 21.33 mm zone of inhibition against
S. aureus and K. pneumoniae. The study revealed that leaves of A. viridis and C. sativa possess broad spectrum
antimicrobial activity and natural antioxidants that can be of considerable pharmaceutical importance.

Introduction

The frequency of life-threatening infections caused by pathogenic microorganisms has increased worldwide
and is becoming an important cause of morbidity and mortality in immuno-compromised patients in developed
countries (Al-Bari et al., 2006). Staphylococcus aureus, Gram-positive bacteria, causes a diverse array of lethal
infections including skin and soft-tissue infections and urinary tract infections (UTI) in sexually active young
women. S. aureus was a center of concern a decade ago, however, clinical microbiologists believe that Gram-
negative bacteria pose a greater risk to public health (Cornaglia, 2009). A variety of human infections are caused
by Pseudomonas aeruginosa and Klebsiella pneumonia. P. aeruginosa is the leading cause of pathogenic
infections in acquired immunodeficiency syndrome (AIDS) patients, whereas K. pneumoniae causes
pneumoniae, necrosis, inflammation and hemorrhage in lung tissues (Okeke, 2010). Escherichia coli cause
severe urinary tract infections and has been a source of transferring antibiotic-resistant genes from infected food
animals to human (Nordstrom et al., 2013).

There is an urgent need to control antimicrobial resistance by improved antibiotic usage and reduction of
hospital cross infections. The development of new antibiotics should be continued as these are of primary
importance to maintain for the effectiveness of antimicrobial treatment (French, 2005). In developing countries,
the World Health Organization (2002) estimates about three quarters of the population relies on plant based
preparations used in their traditional medicines and the primary health care. Therefore, several medicinal plants
have been evaluated for possible antimicrobial activity and to get remedy for a variety of ailments of microbial
origin (Subramani and Goraya, 2003).

Over 60% population in the rural areas of Pakistan depends on traditional medicines for the treatment of
their ailments. Microorganisms possessed natural resistance to antimicrobial agents even prior to the
introduction of antibiotics, however, this natural resistance was present only in antibiotics producing
microorganisms. Medicinal plants are rich source of antimicrobial agents and the bacterial resistance to these
agents has been studied extensively (Mahesh and Satish, 2008).

Amaranthus viridis L. belongs to the family Amaranthaceae and has vernacular name as Chowlai or
Karund. It is an annual herb, which is native to Africa and is found in Asia, Africa and Latin America in
cultivated and uncultivated fields and grasslands. A. viridis is a plant of considerable medicinal importance.
Leaves used for scorpion stings, traditionally used for constipation, inflammation, eczema, bronchitis, anemia
and leprosy. A. viridis has also been used commercially to make yellow and green dyes (Kumar et al., 2009).

Similarly, Cannabis sativa was used in the twentieth century B.C in Egypt to treat sore eyes. In India prior to
the tenth century B.C., it was used as an anesthetic and anti-phlegmatic agent. Therapeutic values of Cannabis
sativa derivatives have also been highlighted against HIV/AIDS (Abrams et al., 2007). Flowers, leaves and
stalks of the mature female plant are commonly used as the source of medicinal properties of Cannabis sativa.
Moreover, Cannabis is commercially grown and processed for many uses. In third world countries Hemp is


mailto:dr.farzanarashid@gmail.com

RASHID ET AL (2016), FUUAST J. BIOL., 6(1): 103-107 104

grown for nutritional purposes whereas, oil and stalks are burned for biofuels. Hemp fiber is used to make
plastic and composite materials (Shahzad, 2012).

Medicinal plants are also recognized to have natural antioxidants that help in prevention of infectious
diseases and to clear the reactive oxygen species (ROS) from the living organisms which are the major cause of
aging and main source of DNA damage. The antioxidant effects in plants are mainly due to the presence of
phenol compounds such as flavonoids, phenolic acids, tannins and phenolic disterpenes. Natural antioxidants are
important for human health because of low risk of heart diseases and possessing anti-mutagenic/carcinogenic
properties, and being safer compared to the synthetic antioxidants (Shaker, 2006). Based on these properties of
medicinal plants, the present study was designed to examine and compare the antimicrobial and antioxidant
potential of leaf and stem extracts of commonly occurring plants, Amaranthus viridis and Cannabis sativa,
against bacteria strains of clinical importance.

Materials and Methods

Collection of plant material: The plants, A. viridis and C. sativa were collected from open fields of Lahore,
Pakistan. Leaves and stem of the plants were separated and washed properly with distilled water to remove any
impurities and dust settled on the surface of these plant parts. All Plant parts were dried under shade at room
temperature for the prevention of loss of any active constituents. The dried leaves and stem of both plants were
grounded separately to coarse powder using mechanical blenders followed by fine extraction using organic
solvents.

Test organisms: The bacterial strains Staphylococcus aureus (Gram-positive), Klebsiella pneumoniae,
Pseudomonas aeruginosa, and Escherichia coli (Gram-negative) used in the present study were procured from
Service Institute of Medical Sciences (SIMS), Lahore, and Post Graduate Institute of Medical Sciences (PGMI),
Lahore, Pakistan.

Plant extraction: All plant extracts were prepared using the soxhlet extraction method. Ten grams of dry
powder from leaves and stem of A. viridis and C. sativa were extracted with 100 mL of ethanol; and methanol,
separately in soxhlet extractor until the final extraction was colorless. These ethanol and methanol extracts were
then subjected to rotary evaporator at 78.4 °C and 64.7 °C, respectively. The crude extracts obtained were stored
at 4 °C in airtight glass bottles for further use.

Antibacterial assay using Disc-Diffusion-Susceptibility method: Antibacterial properties of these extracts
were evaluated using disc-diffusion-susceptibility method described by Bauer et al. (1966). The prepared
Mueller-Hinton agar medium was poured into the pre-labeled sterilized petri plates. After solidification, freshly
prepared culture in nutrient broth was swabbed with the help of sterilized cotton swab, carefully on the
respective plates. Whatman filter paper discs (6mm diameter) impregnated with the test extracts were placed on
the bacterial plates. Tetracycline (30 ug) and solvent (ethanol and methanol) discs were used as positive and
negative controls, respectively. Plates were incubated at 37 °C for 18-24 hours. All plates were used in
triplicates and the average diameter of zone of inhibition on each plate was recorded.

Antioxidant activity [2,2-diphenyl-1-picryl-hydrazylhy (DPPH) assay]: The antioxidant activities of A. viridis
and C. sativa extracts obtained by soxhlet extraction were determined by using DPPH free radical assay as
described by Molyneux (2004). The working dilutions of plant extracts were prepared by dissolving 2,2-
diphenyl-1-picryl-hydrazylhy (DPPH) in methanol and ethanol, separately. Ascorbic acid was used as positive
control. One milliliter of plant extract was added to 3 mL of DPPH solution. All dilutions were used in
triplicates. The absorbance was recorded at 517 nm by UV-Spectrophotometer against ascorbic acid.

Statistical analysis: Statistical analysis was carried out with SPSS (version 17.0) using ANOVA (p<0.05 was
used as significance level).

Results

Medicinal plants A. viridis and C. sativa were screened for their antimicrobial activity against S. aurues, K.
pneumoniae, P. aeruginosa and E. coli by disc diffusion method. The plant extracts showing positive and
negative antibacterial activity against Gram-positive and Gram-negative strains are shown in Table 1. No
inhibition zones were observed for negative controls. Maximum antibacterial activity was observed in ethanol
(13.8 mm) and methanol (12.0 mm) leaf extracts of A. viridis against S. aureus (Figure 1) whereas, methanol
stem extracts produced maximum antibacterial activity (10.9 mm) against K. pneumoniae. A statistically non-
significant increase in the antibacterial activity of A. viridis extracts was observed against P. aeruginosa.
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Fig. 1. Antibacterial activity of A. viridis extracts against bacterial strains. Tet; Tetracycline, Eth;
Ethanol, Meth; Methanol.
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Fig. 2. Antibacterial activity of C. sativa extracts against bacterial strains. Tet; Tetracycline, Eth; Ethanol,
Meth; Methanol.

Table 1. Antimicrobial activity of A. viridis and C. sativa extracts against bacterial strains.

Plant Plant part S.aureus K. pneumoniae E. coli P. aeruginosa
E M E M NC
A. viridis Stem + + + - -
Leaf + + + - -
C. sativa Stem + + - + -
Leaf + + - + -

Key: E: ethanol; M: methanol; NC: negative control (pure solvents); +: positive activity; - = not detected.
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Table 2. DPPH radical scavenging activity of A. viridis and C. sativa extracts against ascorbic acid Key:
Antioxidant activity of ascorbic acid (positive control) = 53 + 0.1%. All values are mean + SD calculated from

triplicates.
Plants Plant Parts DPPH scavenging activity
(% age)

Ethanol Methanol

A. viridis Stem 176+15 26.3+0.1
Leaf 224 +2.3 29.0 £0.2

C. sativa Stem 294 +0.1 283 £0.1
Leaf 33.27 £0.2 434 £0.1

C. sativa extracts produced significant antimicrobial activity against the tested bacterial strains while a non-
significant antimicrobial activity was observed against E. coli. Ethanol leaf extract of C. sativa produced
maximum antimicrobial activity against K. pneumoniae (21.3 mm) and S. aureus (17.0 mm). Methanol leaf
extract also produced significant antimicrobial activity against S. aureus. Ethanol stem extract produced higher
antimicrobial activity (12.7 mm) than methanol stem extract (Figure 2).

These plants were also assessed for their antioxidant activity by DPPH assay. The DPPH inhibition of leaf
and stem extracts of A. viridis and C. sativa are recorded in Table 2. The free radical scavenging activity of
positive control (ascorbic acid) was 53.5 + 0.1. Percentage scavenging activity of A. viridis extracts ranged from
17.6 £ 1.5% to 29 + 0.1% and that of C. sativa extracts from 29.4 £ 0.1% to 43.5 + 0.1%.

Discussion

Medicinal plants are used as the source of active substances and drugs of pharmaceutical interests. Drugs of
herbal origin are effective and have least side-effects in the treatment of infectious diseases (Leitao et al., 2013).
The present study was conducted using ethanol and methanol leaf and stem extracts of A. viridis and C. sativa.
Significant increase in antibacterial and antioxidant activities was observed from these plant extracts. Igbal et al.
(2012) also reported the similar antimicrobial activities of leaf and seed extracts from Amaranthus viridis.
Similarly, the potent antimicrobial activity of ethanol leaf extracts of C. sativa against K. pneumoniae is in
accordance with the findings of other investigators who observed the same activity of C. sativa against multiple
strains (Ali et al., 2012; Wasim et al., 1995). However, these findings were different from that of Borchardt et
al. (2008) who found that stem and leaves extracts were only active against Staphylococcus aureus

The study on antimicrobial potential of A. viridis and C. sativa proved ethanol as a better solvent for
extraction of antimicrobial agents than methanol because of the ability of ethanol to solubilize and extract some
active compounds such as flavonoids and other metabolites responsible for this activity. These antimicrobial
substances have been an effective source of inhibition for various microorganisms (Rashid et al., 2013).
Moreover, ethanol formulations are relatively safe for human consumption as compared with other organic
solvents such as acetone or methanol etc. This might be the reason that ethanol extracts showed better
antimicrobial activity against test organisms (Wendakoon et al., 2012).

Natural antioxidants present in the medicinal plants are responsible for inhibiting the deleterious
consequences of oxidative stress. One such stable free radical DPPH has been accepted as a model compound
for testing the free radical scavenging activity of natural products. The inhibition of DPPH radicals was
observed by antioxidant-induced decrease in their absorbance at 517 nm. Amaranthus viridis extracts also
possess the ability of acting as a free radical scavenger, has also been reported by Amin et al. (2006). Maximum
percentage inhibition was observed in the methanol leaf extracts of C. sativa which possess the diverse nature of
antioxidant compounds that inhibit DPPH radicals, has also been reported by Nadeem et al. (2012). The
antioxidant activity might be due to the high phenol content and other constituents as flavones and hesperidin as
also reported by Kaneria et al. (2009).

Conclusion

Leaf and stem extracts of A. viridis and C. sativa demonstrated a broad spectrum efficacy against Gram-
positive and Gram-negative bacteria. These plants also exhibited good antioxidant activity.



RASHID ET AL (2016), FUUAST J. BIOL., 6(1): 103-107 107

Acknowledgements: Authors acknowledge the co-operation of Service Institute of Medical Sciences (SIMS),
Lahore and Post Graduate Medical Institute (PGMI), Lahore for providing bacterial strains.

References

Abrams, D.l., Jay, C.A., Shade, S.B., Vizoso, H., Reda, H., Press, S., Kelly, M.E., Rowbotham, M.C. and
Peterson, K.L. (2007). Cannabis in painful HIV-associated sensory neuropathy: a randomized placebo-
controlled trial. Neurology, 68: 515-521.

Al-Bari, M., Sayeed, M. A., Rahman, M. S. and Mossadik, M. A. (2006). Characterization and antimicrobial
activities of a phenolic acid derivative produced by Streptomyces bangladeshiensis, a novel species
collected in Bangladesh. Res. J. Medicine & Med. Sci. 1: 77-81.

Ali, E.M., Almagboul, A.Z., Khogali, S.M. and Fergeir, U.M. (2012). Antimicrobial activity of Cannabis sativa
L. Chinese Medicine, 3: 61-64.

Amin, ., Norazaidah, Y. and Hainida, K.E. (2006). Antioxidant activity and phenolic content of raw and
blanched Amaranthus species. Food Chem. 94: 47-52,

Bauer, A., Kirby, W., Sherris, J.C, Turck and Turck, M. (1966). Antibiotic susceptibility testing by a
standardized single disk method. Am. J. Clin. Pathol. 45: 493.

Borchardt , J.R., Wyse, D.L., Sheaffer, C.C., Kauppi, K.L., Fulcher, R.G., Ehlke, N.J., Bieshoer, D.D. and Bey,
R.F. (2008). Antimicrobial activity of native and naturalized plants of Minnesota and Wisconsin. J. of Med.
PI. Res. 2: 98-110.

Cornaglia, G. (2009). Fighting infections due to multidrug-resistant Gram-positive pathogens, Clinical
Microbiology and Infection, 15: 209-211.

French, G. (2005). Clinical impact and relevance of antibiotic resistance. Adv. drug deliver. rev. 57: 1514-1527.

Igbal, J.M., Haif, S., Zahid, S. and Amer, J. (2012). Antioxidant and antimicrobial activity of Amaranthus
viridis Leaf and Seed extract. J. Med. Pl. Res. 6: 4450-4455.

Kaneria, M., Baravalia, Y., Vaghasiya, Y. and Chanda, S. (2009). Determination of antibacterial and antioxidant
potential of some medicinal plants from Saurashtra region, India. Indian J. Pharm. Sci., 71: 406.

Kumar, A., Lakshman, K., Jayaveera, K., Nandeesh, R., Manoj, B. and Ranganayakulu, D. (2010). Comparative
in vitro anthelmintic activity of three plants from the Amaranthaceae family. Archives of Biological
Sciences, 62: 185-189.

Leitdo, F., Leitdo, S.G., De Almeida, M.Z., Cantos, J., Coelho, T. and Da Silva, P.E.A. (2013). Medicinal plants
from open-air markets in the State of Rio de Janeiro, Brazil as a potential source of new antimycobacterial
agents. J. Ethnopharmacol. 149: 513-521.

Mahesh, B. and Satish, S. (2008). Antimicrobial activity of some important medicinal plant against plant and
human pathogens. World J. Agri. Sci. 4: 839-843.

Molyneux, P. (2004). The use of the stable free radical diphenylpicrylhydrazyl (DPPH) for estimating
antioxidant activity. Songklanakarin J. Sci. Technol. 26: 211-219.

Nadeem, 1., Khan, A.U., Asghar, M.N., Ashfag, M., Shahid, S. and Ahmed , D. (2012). In vitro Total
Antioxidant and Radical Scavenging Activities of Organic Extracts from Leaves, Stem and Inflorescence of
Cannabis sativa L. Asian J. Chem. 24: 5067-5072

Nordstrom, L., Liu, C.M. and Price, L.B. (2013). Foodborne urinary tract infections: a new paradigm for
antimicrobial-resistant foodborne illness. Front. Microbiol. 4: 29.

Okeke, I.N. (2010). Poverty and root causes of resistance in developing countries. In: Antimicrobial resistance
in developing countries. Springer. New York. (USA). 27-35p.

Rashid, F., Sharif, N., Ali, I., Sharif, S., Nisa, F. and Naz, S. (2013). Phytochemical analysis and inhibitory
activity of ornamental plant (Bougainvillea spectabilis). Asian J. Sci. Res. 3: 1-5.

Shahzad, A. (2012). Hemp fiber and its composites—a review. J. Compos. Mater. 46: 973-986.

Shaker, E.S. (2006). Antioxidative effect of extracts from red grape seed and peel on lipid oxidation in oils of
sunflower. LWT-Food Sci Technol. 39: 883-892.

Subramani, S. and Goraya, G. (2003). Some folklore medicinal plants of Kolli Hills: record of a Natti Vaidyas
Sammelan. J. Econ. Tax. Bot. 27: 665-678.

Wasim, K., Haq, I. and Ashraf, M. (1995). Antimicrobial studies of the leaf of cannabis sativa L. Pak. J. Pharm.
Sci. 8: 29-38.

Wendakoon, C., Calderon, P. and Gagnon, D. (2012). Evaluation of selected medicinal plants extracted in
different ethanol concentrations for antibacterial activity against human pathogens. J. Med. Active PI. 1: 4

World Health Organization. (2002). Traditional medicine-growing needs and potential. Geneva, Switzerland.


http://www.journals.elsevier.com/lwt-food-science-and-technology/

