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Introduction 

Herbal medicine is an important fields of traditional 
medicine in both rural and urban areas. For the proper 
utilization of herbal medicine and their potential as 
sources for new medicine it is of vital importance to 
investigate those medicinal plants, which have a good 
reputation in a more intensified way (Schopen, 1983; El-
Faky et al., 1995; Awadh et al., 2001). A renewed curio-
sity has occurred in the last two decades to investigate 
the phytochemicals and antimicrobial activities of 
native and naturalized plants (Ho et al., 1992; Cragg et 
al., 1996; Oktay et al., 2003; Bakht et al., 2011a,b,c; 2012; 
2013a,b,c; 2014a,b,c). Leaves, roots, flowers, whole 
plants and stems are used for as medicine for treatment 
of many diseases. 

Periploca hydaspidis belongs to the Asclepiadaceae. It is a 
twining shrub, usually leafless; branches are smooth 
green and are 1.5 mm in diameter. Leaves (when 
present) are 40 x 1-3 mm, linear or lanceolate, nerves in 
leaves are obscure, petiole 1-2 mm long. Flowers are in 

lax axillary trichotomous cymes. Seeds are present in 
amount of 10-50 in a coating.  

 

Materials and Methods 

Crude extract preparation  

The plant materials (stem) were washed thoroughly 
with distilled water to remove any dust particles, dried 
for seven days and grinded. One thousand gram of 
dried powder of stems were soaked in five liters of 
methanol in extraction flasks, kept at 24ºC in dark for 
one week and shaken twice daily. The mixture was 
filtered through Whatman filter paper No. 1. The 
remaining solid residues were mixed with 2500 mL 
fresh methanol and the whole process was repeated 
thrice. The filtrate was dried at 45ºC under vacuum 
pressure in a rotary evaporator. The semisolid extract 
was divided into two parts. One part (10 g) was used as 
crude methanolic extract and the second part (80 g) was 
used for further fractionation with different solvents.  
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Abstract 

The present study investigates antimicrobial and anti-oxidant potential of 
different solvent extracted samples from Periploca hydaspidis through disc 
diffusion assay. Pseudomonas aeruginosa and E. coli were sensitive to crude 
extracts and all fractions measuring varying degree of growth inhibition.  
Similarly, the growth of Citrobacter freundii was not inhibited by crude 
methanolic extracts, n-hexane, ethyl acetate and aqueous extracted samples. 
Maximum growth inhibition was measured against Klebsiella pneumoniae 
exposed to aqueous fraction followed by n-hexane fraction. Our results also 
suggested that among various fungi, Candida albicans was sensitive to crude 
methanolic extracts, n-hexane and aqueous fractions compared with other 
fractions. The rest of the fungi under test were resistant to crude and all 
fractions showing no zone of inhibition. All the extracted samples of the stems 
and roots showed antioxidant activity, however, crude methanolic extract of 
stem tissues exhibited better antioxidant activity than the other extracts. 
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Fractionation of crude extract  

Eight gram of crude extract was dissolved in 500 mL 
sterile distilled water, mixed with n-hexane (300 mL), 
shaken gently and allowed to stand for 15 min. The 
upper n-hexane layer was obtained and the lower 
aqueous layer was re-extracted three times with fresh n-
hexane. All fractions of n-hexane were pooled in a flask 
and dried at 45°C under vacuum pressure through 
rotary evaporator. The semisolid n-hexane fraction was 
dried as described earlier. Similar procedures were 
adopted for ethyl acetate and butanol fraction. 

Preparation of media  

Nutrient broth was used for shaking incubation and 
standardization and nutrient agar medium for the 
culturing and growth of all microorganisms. The 
required quantities of nutrient agar were poured into 
conical flasks and test tubes and sterilized. The nutrient 
agar medium was poured aseptically into sterilized 
petri plates in a Laminar flow hood and allowed to 
solidify for about an hour. After 24 hours, uncontami-
nated plates were used for further culturing of bacteria 
and fungi. The nutrient broth in flasks (approx. 20 mL/
flask) was utilized for shaking incubation of 
microorganisms while nutrient broth in test tubes was 
used for standardization of microbial cultures. 

Disc diffusion susceptibility assay 

The antibacterial activity of different solvent extracted 

samples of P. hydaspidis  was carried by disc diffusion 
assay as described in Bauer et al. (1996) and antifungal 
activity by Ramdas et al. (1998) against different 
bacterial and fungal strains (Table I). Nutrient agar 
media plates were inoculated with 18-24 hours cultures 
of microbial inoculums (a standardized inoculums 1-2 × 
107 CFU mL-1 0.5 McFarland Standard). Three discs of 
Whatman No. 1 filter paper (6 mm in diameter) were 
placed with the help of a sterile forceps on the media in 
petri plates. Plant extracts extracted in different sol-
vents in concentration of 800 ppm in 12 μL volume 
were applied onto the discs. Antibiotics (6 μL per disc) 
as positive control and DMSO (6 μL disc-1) as negative 
control were also applied on the discs in separate petri 
plates. Inoculated plates were kept at 37ºC for 18-24 
hours. The next day zones of inhibition were recorded 
in mm around the discs in each plate. The same 
procedure was repeated for 900 ppm and 1000 ppm 
concentrations of crude extracts and their fractions. 

Positive controls 

The following protocol was followed for positive con-
trol: a) Gram-positive bacteria: Ciprofloxacin 50 μg per 
6 μL; b) Gram-negative bacteria: Ciprofloxacin 50 μg 
per 6 μL; c) Fungal strains: Fluconazole 50 μg per 6 μL. 

DPPH radical scavenging activity 

DPPH radical scavenging activity of different solvent 
extracted samples was determined according to the 
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Table I 

Bacterial strains used during the experiment  

Microbial species Gram  Details of the microbial strains used 

Bacteria   

Klebsiella pneumoniae Negative Clinical isolate obtained from the Department of Microbiology,  Quaid-I-
Azam University Islamabad, Pakistan 

Pseudomonas aeruginosa Negative ATCC # 9721 

Staphylococcus aureus Positive ATCC # 6538 

Bacillus subtilis Positive Clinical isolate obtained from the Department of Microbiology, Quaid-I-Azam Uni-
versity Islamabad, Pakistan 

Escherichia coli Negative ATCC # 25922 

Xanthomonas campestris Negative ATCC # 33913 

Citrobacter freundii Negative ATCC # 8090 

Fungus   

Candida albicans  ATCC # 10231. Plant Pathology Department, The University of Agriculture Pesha-
war KPK Pakistan 

Trichoderma reesei  ATCC # 26921. Plant Pathology Department, The University of Agriculture Pesha-
war KPK Pakistan 

Acremonium alternatum  ATCC # 60645. Plant Pathology Department, The University of Agriculture Pesha-
war KPK Pakistan 

Penicillium hrysogenum  ATCC # 11709. Plant Pathology Department, The University of Agriculture Pesha-
war KPK Pakistan 

Rhizopus oryzae  ATCC # 20344. Plant Pathology Department, The University of Agriculture Pesha-
war KPK Pakistan 



 

method described by Mensor et al. (2001). The stock 
solutions of the samples were diluted to final 
concentrations of 250, 125, 50, 25, 10 and 5 μg/mL in 
methanol. 1 mL of a 0.3 mM DPPH methanol solution 
was added to 2.5 mL solution of the extract and was 
allowed to react at room temperature for 30 min under 
complete dark. The absorbance of the resulting mixture 
after the reaction was taken at 518 nm using UV visible 
spectrophotometer. The readings were converted to 
percentage antioxidant activity (% AA) following the 
methods of Subathraa and Poonguzhali (2012).  

Q= 100(Ao-As)/Ao 

Where; Q = % antioxidant activity, Ao =Absorbance of 
pure DPPH and As = Absorbance of the sample.  

Statistical analysis 

Data are presented as mean values of three replications. 
MSTATC computer software was used for statistical 
analysis (Russel and Eisensmith, 1983). Least significant 
difference (LSD) test  was employed to compare 
significant difference among means (Steel et al., 1997). 

  

Results 

Figure 1 represents the antimicrobial activity of samples 
extracted from the stem of P. hydaspidis. The data 
indicated that Klebsiella pneumoniae was more suscep-
tible to crude, n-hexane, ethyl acetate and aqueous 
extracts at all concentrations (800, 900 and 1000 ppm 
disc-1) and was also sensitive to butanol fraction at 
highest concentration (1000 ppm disc-1) only. Significant 
reduction in the growth of Klebsiella pneumoniae was 
observed due to the exposure of the microbe to all 
extracted samples except butanol fraction. Among these 
samples, aqueous extracted fraction showed the 
maximum zone of inhibition (85.7% at 1000 ppm disc-1, 
65.7% at 900 ppm disc-1 and 50.7% at 800 ppm disc-1) as 
compared to other fractions. Crude methonolic extract, 
n-hexane and ethyl acetate inhibited the growth of 
bacteria at all the three concentrations used, while the 
butanol fraction inhibited the growth of K. pneumoniae 
at 1000 ppm only. Pseudomonas aeruginosa was sensitive 
to crude methanolic and aqueous fractions at all three 
concentrations used, however, n-hexane, ethyl acetate 
and butanol fractions showed no inhibitory effect on P. 
aeruginosa measuring no zone of inhibition. Among the 
tested samples, aqueous extracted fraction showed 
highest maximum zone of inhibition  i.e. 54.5% at 1000 
ppm disc-1. Crude methanolic extract at 800 ppm disc-1 

concentration measured 31.8%. The data also revealed 
that Staphylococcus aureus was sensitive to crude 
methanol, ethyl acetate and butanol fractions showing 
highest maximum zone of inhibition with ethyl acetate 
at 1000 ppm disc-1 concentration followed by crude 
methanolic extract (35.7%) and butanol fractions 
(33.9%) at the same concentration. Our results further 

suggested that S. aureus was completely resistant to n-
hexane and water extracted fractions showing 0% zone 
of inhibition.  

The data revealed that Bacillus subtilis was completely 

resistant to n-hexane, ethyl acetate and butanol frac-

tions showing no zone of inhibition. However, the same 

bacterium was sensitive to crude methanolic extract 

and water fractions. Highest zone of inhibition  was 

given by aqueous fraction at 1000 ppm disc-1 

concentration (55% ZI) followed by 900 ppm disc-1 

(48.8% ZI) and 800 ppm disc-1 (25% ZI) of the same 

fraction. Lowest ZI was noted for crude methanolic 

extract at 800 ppm disc-1 concentration (9.6% ZI). 

Escherichia coli were sensitive to all concentrations of 

different extracts. Maximum ZI was shown crude 

methanolic extract at 1000 ppm disc-1 concentration 

(70.3% ZI) while lowest ZI was noted for ethyl acetate 

fraction (25.2% ZI). Crude, n-hexane and butanol 

fractions did not inhibit the growth of Xanthomonas 

campestris whereas ethyl acetate and water extracted 

fractions reduced its growth. Maximum ZI was reveal-

ed by ethyl acetate at 1000 ppm disc-1 concentration and 

minimum by aqueous fraction at 800 ppm disc-1 concen-

tration. The data also indicated that only butanol 

fraction was effective to inhibit the growth of Citrobacter 

freundii at all concentrations used (37.7%, 30.4% and 

23.2% ZI at 1000 ppm disc-1, 900 ppm disc-1 and 800 

ppm disc-1 respectively). C. freundii was completely 

resistant to crude methanolic, n-hexane, ethyl acetate 

and water extracted fractions. C. albicans was sensitive 

to crude methanolic extract, n-hexane and aqueous 

extracted samples and completely resistant to ethyl 

acetate and butanol fractions. The data revealed that 

highest ZI was shown by crude methanolic  extract at 

1000 ppm disc-1 (57.6% ZI) followed by aqueous 

extracted sample (54.5% ZI) at the same concentration. 

Our results also indicated that all other strains used 

during the present study were completely resistant to 

different extracts at all concentrations.  

DPPH free radical scavenging assay was carried out for 
the determination of antioxidant activity of with five 
different solvents extracted from the stem tissues. The 
data on the antioxidant activity of the stem crude 
methanolic, n-hexane, ethyl acetate, butanol and water 
extracted samples at different concentration (5, 10, 25, 
50, 100, 125 and 250 µg/mL) is demonstrated in Figure 
2. The data confirmed that all the extracted samples 
exhibited antioxidant activity at both the lowest and 
highest concentration when calculated in comparison to 
positive control (gallic acid). The data revealed that 
highest antioxidant potential (96.3%) was demonstrated 
by crude methanolic extracted sample at 250 µg/mL 
followed by 95.6% of the same extract at 125 µg/mL 
and 90.9% by butanol extracted sample at 250 µg/ml. 
The data further indicated the lowest antioxidant 
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activity (74.5%) was noted for water extracted sample at 
5 µg/mL concentration. The order of antiradical scaven-
ging potential of different extracted samples of the stem 
was crude methanolic extract>butanol> ethylacetate> 
water>n-hexane at different concentrations. The results 
suggested that radical scavenging activity of different 
extracts decreased with the decrease in its concen-
tration. The data indicated that all the extracts of the 
root showed free radical scavenging activity at both 
minimum and maximum concentrations compared 
with the positive control (gallic acid). The results 

showed that maximum antioxidant potential of 97.5% 
was measured by crude methanolic extracts at 250 µg/
mL followed by 97.2% and 96.1% by the same extract at 
125 and 100 µg/mL respectively. The data also sugges-
ted that minimum antioxidant activity (66.5%) was 
noted by butanol extracted sample at 5 µg/mL. The 
order of the antiradical scavenging potential of the 
different extracted samples was crude methanolic 
extract>n-hexane>ethyle acetate>water>butanol extrac-
ted samples at different concentrations. Free radical 
scavenging activity of different extracts decreased with 
the decrease in its concentration.  

 

Discussion 

The current research investigates the antimicrobial 
activities of different solvent extracted samples from the 
stem of P. hydaspidis using disc diffusion assay. Among 
twelve different microbial species used, seven were 
bacteria (Gram positive and Gram negative) and five 
were fungi. Our results revealed that K. pneumoniae was 
susceptible to crude methanolic extract, n-hexane, ethyl 
acetate and aqueous extracts at all concentrations 
showing highest zone of inhibition when compared 
with other fractions. These results are in agreement 
with Chathradhyunthi et al. (2009) and Rauf et al. 
(2012). P. aeruginosa was sensitive to crude methanolic 
and water extracts at all the three concentrations used, 
where n-hexane, ethyl acetate and butanol fractions did 

Klebsiella pneumoniae  Staphylococcus aureus  

Escherichia coli   Candida albicans  

Figure 1: Antimicrobial activity of crude methanol, n-hexane, ethyl acetate, butanol and water extracted samples from the stems of 
Periploca hydaspidis by disc diffusion assay (Bar shows LSD at p<0.05) 

Figure 2: Antioxidant potential (%) of different solvent ex-
tracted samples from the stems of Periploca hydaspidis extract-
ed with different solvents 
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not inhibit the growth of P. aeruginosa. Among different 
fractions, aqueous was more effective to control the 
growth of P. aeruginosa at highest concentration. Our 
results agree with Rauf et al. (2012). The data also 
suggested that S. aureus was sensitive to crude 
methanolic extract, ethyl acetate and butanol fraction 
inhibiting the activity of S. aureus. S. aureus on the other 
hand was resistant to n-hexane and water extracted 
fractions showing no ZI. Our results are in agreement 
with Sivasankaridevi et al. (2013). 

The data also revealed that Bacillus subtilis was comple-
tely resistant to n-hexane, ethyl acetate and butanol 
fractions showing no effect on its activity.  Maximum 
growth inhibition was noted by aqueous fraction at 
highest concentration. Our results are agreement with 
Hughes and Lawson (1991), Bekenblia (2004) and 
Santas et al. (2010). Our results also indicated that E. coli 
were sensitive to all extracts of the plant at all 
concentrations used. The highest ZI was measured by 
crude extract when applied at highest concentrations. 
These results agree with Dimayuga and Garcia (1991) 
and Udayasankar et al. (2012). The results demonstra-
ted crude methanolic extract, n-hexane and butanol 
fractions did not reduce the growth of Xanthomonas 
campestris, however, ethyl acetate and water extracted 
fractions inhibit its growth. Highest reduction was 
noted for ethyl acetate at 1000 ppm disc-1 concentration.  
Similar results are also reported by Dimayuga and 
Garcia (1991) and Samy and Ignacimuthu (2000). The 
data also suggested that butanol was more effective 
against C. freundii at all concentrations used However, 
C. freundii was completely resistant to crude methanolic 
extract, n-hexane, ethyl acetate and water extracted 
fractions. Similar results were shown by Chathra-
dhyunthi et al. (2009), Dimayuga and Garcia (1991), 
Rauf et al. (2012), and Sivasankaridevi et al. (2013). 

Our results suggested that growth of C. albicans was 
reduced by crude methanolic extract, n-hexane and 
aqueous extracted samples. Ethyl acetate and butanol 
fractions showed no activity against C. albicans. The 
data indicated that maximum inhibition was measured 
by crude methanolic extract at highest concentration.  
The other fungal strains tested during the present study 
were completely resistant to different extracts at all 
concentrations showing no zone of inhibition. The 
results agree with  Bergeron et al. (1996), and Jones et 
al. (2000), Prince and Prabakaran (2011), Bakht et al., 
(2013 a,b).  

Compounds having the ability to scavenge free radicals 
are produced by the natural machinery of the plants. 
These compounds include phenolic acids, lignins, tan-
nins, alkaloids, terpenoids, flavonoids, stilbenes, cou-
marins, amines and vitamins etc. (Cait et al., 2003). 
Some of these compounds have anti-inflammatory, 
antimutagenic, antibacterial, antiviral, antiatheroscle-

rotic, antitumor and anticarcinogenic capabilities (Sala 
et al., 2002). Ingestion of natural antioxidants through 
diet or through medicine prepared from plants can 
reduce the risk of happening of cancer, heart disease, 
diabetes, and other complications connected with the 
presence of free radicals (Veerapur et al., 2009). Besides, 
the projected life of food and food goods can be 
improved by accretion of antioxidants (Cook and 
Samman, 1996).  

DPPH free radical scavenging assay was carried out for 
the determination of antioxidant activity of different 
solvent extracted samples at different concentration 
from the stem tissues. Interestingly we found that the 
subject plant in our current study possesses high 
antioxidant potential.  The data indicated all the 
samples of the stem extracted with different solvents 
exhibited antioxidant activity at both the low and high 
concentration when calculated in comparison to the 
positive control. The highest antioxidant potential was 
noted in crude methanolic extracts at 250 µg/mL 
followed by the same extract at 125 µg/mL and butanol 
extracted samples at 250 µg/mL. These results sugges-
ted that compounds which having radical scavenging 
potential were accumulated at high level in these two 
extracts (Jamshed et al., 2012).  The lowest antioxidant 
activity was demonstrated by water extracted sample at 
5 µg/mL. The overall order of radical scavenging 
potential of the different extracted samples of the stem 
was crude methanol>butanol> ethyl acetate>water>n-
hexane extracted sample at different levels of 
concentration (Hajji et al., 2009). Closer examination of 
our data further revealed that radical scavenging 
activity of the extracts decreased with the decrease in 
concentration of the extracts indicating its dose 
dependent pattern. Our data for the roots samples 
revealed that maximum antioxidant potential was 
measured by crude methanolic extracts at 250 µg/mL 
followed by the same extract at 125 µg/mL. Similarly, 
minimum antioxidant activity was established by 
butanol extracted sample at 5 µg/mL. The order the 
antiradical scavenging potential of the different 
extracted samples of the stem was crude methanol>n-
hexane>ethyl acetate>water>butanol extracted sam-
ples at different levels of concentration (Hajji et al., 
2010). The data further revealed that the antiradical 
scavenging activity of the extracts decreased with the 
decrease in concentration of the extracts. Our data 
showed that all the extracts of the roots showed 
antioxidant activity at lowest concentration of 5 µg/mL 
(Jamshed et al., 2012).  

 

Financial Support 

Self-funded 

 Bangladesh J Pharmacol 2015; 10: 645-651 649 



 

Conflict of Interest 

Authors declare no conflict of interest 

 

References 

Awadh ANA, Juelich WD, Kusnick C, Lindequist. Screening of 
Yemeni medicinal plants for antibacterial and cytotoxic 
activities. J  Ethnopharmacol. 2001; 74: 173-79. 

Bakht J, Tayyab M, Ali H, Islam A, Shafi M. Effect of different 
solvent extracted samples of Allium sativum on bacteria and 
fungi. Afr J Biotechnol. 2011a; 10: 5910-15.  

 J  2011b; 19825-35. 

Bakht J, Islam A, Shafi M. Antimicrobial potential of Eclipta 
alba by well diffusion method. Pak J Bot. 2011c; 43: 161-66. 

Bakht J, Azra, Shafi M. Anti-microbial activity of Nicotiana 
tobaccum using different solvent extracts. Pak J Bot. 2012; 44: 
459-63. 

Bakht J, Khan S, Shafi M. Anti-microbial potentials of fresh 
Allium cepa against Gram positive and Gram negative 
bacteria and fungi. Pak J Bot. 2013a; 45: 1-6. 

Bakht J, Azra, Shafi M. Anti-microbial potential of different 
solvent extracts of tobacco (Nicotiana rustica) against Gram 
negative and positive bacteria. Pak J Bot. 2013b; 45: 643-48.  

Bakht J, Islam A, Tayyub M, Ali H, Shafi M. Antimicrobial 
potentials of Eclipta alba by disc diffusion method. Afr J 
Biotechnol. 2011c; 10: 7668-74. 

Bakht J, Shehla K, Shafi M. In vitro antimicrobial activity of 
Allium cepa (dry bulbs) against Gram positive and Gram-
negative bacteria and fungi. Pak J Pharma. Sci. 2014a; 27:139-
45.  

Bakht J, Shaheen S, Shafi M. Antimicrobial potentials of Mentha 
longifolia by disc diffusion method. Pak J Pharmacet Sci. 
2014b; 27: 939-45.  

Bakht J, Gohar N, Shafi M. In vitro antibacterial and antifungal 
activity of different solvent extracted samples of Alhagi 
maurorum. Pak J Pharmacet Sci. 2014c; 27  1955-61. 

Benkeblia. N. Antimicrobial activity of essential oil extracts of 
various onions (Allium cepa) and garlic (Allium sativam). 
Lebensm. Wiss.u-Technol. 2004 37: 263-68. 

Bauer AW, Kirby WMM, Sherris JC, Turck M. Antibiotic 
susceptibility testing by standardized single disk method. 
Am J Clin Pathol. 1966; 45: 493-96.  

Bergeron C, Marston A, Gauthier R, Hostettmann K. Screening 
of plants used by North American Indians for antifungal, 
bactericidal, larvicidal, and molluscicidal activities. Int J 
Pharmacog. 1996; 34: 233-42. 

Caceres AL, Lopez BR, Giron MA, Logemann H. Plants used in 
Guatemala for the treatment of dermatophytic infection. I. 
Screening for antimycotic activity of 44 plant extracts. J 
Ethnopharmocol. 1991; 31: 263-76. 

Cait YZ, Sun M, Corke H.  Antioxidant activity of betalains 
from plants of the Amaranthaceae. J Agric Food Chem. 2003; 
51: 2288-94. 

Chaithradhyuthi GS, Sowmya PS, Shwetha BR, Gowri S, Bhat 
R. Evaluation of the antioxidant and antimicrobial properties 
of some members of Allium. Elect J Environ Agric Food 

Chemist. 2009; 8: 345-50. 

Cook NC, Samman S. Flavonoids: Chemistry, metabolism, 
cardioprotective effect and dietary sources. J Nutri Biochem. 
1996; 7: 66-76. 

Cragg GM, Simon JE, Jato JG, Snader KM. Drug discovery and 
development at the National Cancer Institute: Potential for 
new pharmaceutical crops. International Janick Journal (eds) 
Progress in New Crops, ASHS Press, Arlington, VA. 1996, 
pp 554-60. 

Dimaya RE, Garcia. Antimicrobial screening of medicinal 
plants from Baja California. J Ethnopharmcol. 1991; 31: 181-92. 

El-Faky FK, Attif, O, Ela A, Gaanem MN. Antimicrobial 
evaluation of extracts from some Yemeni plants. 
Alexanderian J Pharma Sci. 1995; 9: 35-37. 

Hajji M, Ons M, Yosra ET, Rayda S, Neji G, Moncef N. 
Chemical composition and antioxidant and radical-
scavenging activities of Periploca laevigata root bark extracts. 
J. Sci. Food and Agric. 2009;  89: 897-905. 

Ho CT, Lee CY, Huang MT. Phenolic compounds in food and 
their effects on health I: Analysis, occurrence, and chemistry. 
ACS Symposium Series 506, American Chemical Society, 
New York. 1992.  

Hughes BG, Lawson LD. Antimicrobial effects of Allium 
sativum, Allium ampeloprasum and Allium cepa. Phytother Res. 
1991; 5: 154-58. 

Jamshed I, Zaib S, Farooq U, Khan A, Bibi I, Suleman S. 
Antioxidant, antimicrobial, and free radical scavenging 
potential of aerial parts of Periploca aphylla and Ricinus 
communis. ISRN Pharmacol. 2012: 5402-08. 

Jones NP, Arnason JT, Abou-Zaid M, Akpagana K, Sanchez-
Vindas P, Smith ML. Antifungal activity of extracts from 
medicinal plants used by First Nations Peoples of Eastern 
Canada J Ethnopharmacol. 2000; 73: 191-98 

Mensor LI, Menezes FS, Leitao GG, Reis AS, Santos TD, Coube 
CS, Leitao SG. Screening of Brazillian plant extracts for 
antioxidant activity by the use of DPPH free radical method. 
Phytother Res. 2001; 15: 127-30. 

Oktay M, Gülçin I, Küfrevioglu OI. Determination of in vitro 
antioxidant activity of fennel (Foeniculum vulgare) seed 
extracts. LWT Food Sci Technol. 36: 263-71. 

Prince L, Prabakaran P. Antifungal activity of medicinal plants 
against plant pathogenic fungus Colletotrichum falcatum. 
Asian J Plant Sci  Res. 2011; 1: 84-87. 

Ramdas K, Suresh G, Janardhana N, Masilamani S. Antifungal 
activity of 1,3 disubstituted symmetrical and unsymmetrical 
thioureas. Pest Sci. 1998; 52: 145-51. 

Rauf A, Muhammad N, Khan A, Nizamuddin, Atif M,  
Barkatullah.  Antibacterial and phytotoxic profile of selected 

650 Bangladesh J Pharmacol 2015; 10: 645-651  



 

Author Info 
Jehan Bakht (Principal contact) 
e-mail: jehanbakht@yahoo.co.uk 

Pakistani medicinal plants. World Appl Sci J. 2012; 20: 540-
44. 

Russel DF, Eisensmith SP. MSTAT-C. Crop Soil Science 
Department, Michigan State University USA, 1983.  

Samy RP, Gnacimuthu I. Antibacterial activity of some 
folkolore medicinal plants used by tribals in Western Ghats 
of India. J Ethnopharmacol. 2000; 69: 63-71.  

Sala A, Recio MD, Giner RM, Manez S, Tournier H, Schinella 
G, Rios JL. Antiinflammatory and antioxidant properties of 
Helichrysum italicum. J Pharm Pharmacol. 2002; 54: 365-71. 

Santas J, Almajano MP, Carbo R. Antimicrobial and antioxi-
dant activity of crude onion (Allium cepa, L.) extracts. Int J 
Food Sci Technol. 2010; 45: 403-09. 

Schopen A. Traditionelle Heilmittel in Jemen. Franz Steiner 
Verlag GmbH, Berlin, 1983.  

Sivasankaridevi T, Rajan SA, Mana CC, Savarna VC. Antibac-

terial activity of some important edible leaf extract. Insight 
Microbiol. 2013; 10: 15-18. 

Steel RGD, Torrie JH, Dickey DA. Principles and procedures of 
statistics: A biometrical approach. 3rd ed. New York, 
McGraw Hill Book Co. Inc., 1997, pp 172-77.  

Subathraa K, Poonguzhali TV. In vitro studies on antioxidant 
and free radical scavenging activities of aqueous extract of 
Acorus calamus L. Int J Curr Sci. 2012; 10: 169-73.  

Udayasankar MR, Danyal U and Arumugasamy K. Assess-
ment of Waltakaka volubilis for its biotherapeutic potential. Int 
J Pharmacol. 2012; 4: 203-08. 

Veerapur VP, Prabhakar KR, Parihar VP, Kandadi MR, Rama-
krishana S, Mishra B, Satish R, Srinivasan KK, Priyadarsini 
KI, Unnikrishnan MK. Ficus racemosa stem bark extract: A 
potent antioxidant and a probable natural radio protector. 
Evid Based Compl Alter Med. 2009; 6: 317-24. 

 Bangladesh J Pharmacol 2015; 10: 645-651 651 


