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ABSTRACT In the present study, the researchers selected four plants from District Lakki Marwat and Bannu. The
purpose of the study was evaluate the methanol extracts of these medicinal plants, namely, Tamarix aphylla,
Euphorbia helioscopia, Coriandrum sativum and Peganum harmala for antimicrobial, antioxidant, and cytotoxic
activities. Plants dried in shade, were ground and obtained their methanol extracts. The extracts were evaluated for
biological assays using the standard protocol for in vitro study. For the study of cytotoxic properties of plants
methanol extracts were used against brine shrimps and their antimicrobial activities were also measured. Antioxidant
activities against different free radicals were also checked. Brine shrimps showed seventy percent mortality rate to
Tamarix aphylla extract having concentration of 500 ug/ml. The scavenging activity for free radicals was also
significant at 500ug/ml. The present study revealed that these activities may be owing to the presence of bio-

active constituents, isolation and purification of which is necessary.

INTRODUCTION

Medicinal plants play an important role in
prevention of many long -lasting diseases and
improvement of human health. Since long, they
have helped humanity in maintaining their health
and have assisted them in everyday life includ-
ing cosmetics, dyes, beverages, medicines and
oils. Medicinal plants have bioactive constitu-
ents like steroids, flavonoids, ascorbic acid, sa-
ponins and phenolic compounds (Nabavia et al.
2015; Khan et al. 2016). Products of plants’ ori-
gin have an important role in obtaining antibiot-
ics and drugs used against cancer (Shameem et
al. 2015; Shaikh et al. 2016). According to Khan
etal. (2015) medicinal plants and their bioactive
compounds yield seventy-eight percent drugs.
These evidences suggest screening of different
plants for bioactive constituents and important
metabolites (Bushra et al. 2013). In developing
countries various infectious diseases are the
main cause of death (Ambrus 2004). Nowadays,
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various bacterial species are resistant against
antibiotics and spread various diseases (Sakou-
las and Moellering 2008; Howden et al. 2010).
The development of resistance by certain mi-
croorganisms against antibiotics, the side effects
of these antibiotics and the reappearance of pre-
vious less frequent infections, it is necessary to
have new antimicrobial drugs of plants origin
(Ruiz-Bolivar et al. 2008). Oxidation of lipids, in
many food products, can be prevented by using
plant extracts like green tea and grape seeds (Ra-
babah et al. 2004). The study was carried out for
evaluation of antimicrobial, antioxidant and cy-
totoxic activities of Tamarix aphylla, Euphor-
bia helioscopia, Coriandrum sativum leaves
and Peganum harmala seeds methanol extracts.

Aim of Study
The aim of this work was to evaluate some of
the selected plants of the area for their antimi-
crobial, antioxidant and cytotoxic activities.
METHODOLOGY

Plant Collection

Tamarix aphylla, Euphorbia helioscopia,
Coriandrum sativum leaves and Peganum har-
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mala seeds were collected from District Bannu
and Lakki Marwat during March to May 2013.
Collected plants were shade dried, at ordinary
room temperature, for 5 days and finely ground
into powder.

Plant Extract Preparation

For this purpose 200 g powder of each sam-
ple was mixed with seventy percent (70%) meth-
anol and thoroughly stirred. Qualitative What-
man filter papers were used to filter the extracts
after 72 hours. The filtrate thus obtained was
kept at 40 °C in vise bath to evaporate the whole
methanol. For future use the extracts were pre-
served at 4 °C in refrigerator.

Cytotoxic Brine Shrimp Lethality Test

The test was conducted using the protocol
of Meyer- Alber et al. (1992). Four (04) fractions
of each of the four plant extracts, Tamarix aph-
vlla (TAME), Euphorbia helioscopia (EHME),
Coriandrum sativum (CSME) and Peganum
harmala (PHME), were prepared from stock so-
lution having concentrations of 500, 250, 150
and 100pg/ml using the formulaM1V1=M2V2.
For preparation of culture medium for shrimp
hatching 5 g of sea salt was dissolved in 250 ml
distilled water and stirred thoroughly for 2 hours
using magnetic stirrer. Brine shrimps were al-
lowed to hatch in trays containing two compart-
ments having sea salt saline. The eggs were
sprayed in the dark portion and after 24 hours of
hatching larvae were collected from the illumi-
nated portion of the tray. The test tubes sam-
ples were marked as 50, 100, 250 and 500 ug/ml.
For this purpose half ml of each of the solution
(I mg/ml, 0.5 mg/ml, and 0. 25 mg /ml) were placed
in vial and allowed to evaporate the solvent.
The remaining extract was dissolved in 2 ml sa-
line. Healthy shrimps were taken in each vial;
increased their final volume to 5 ml and incubat-
ed at temperature of 27 °C. Survival rates were
counted after the incubation of 24 hours, 48 hours
and 72 hours using magnifying glasses and per-
centage mortality rate was calculated using Ab-
bot’s formula: Percentage of death = (Sample-
control/control) x 100.

Antibacterial Assay
Different fractions of the sample extracts that

range from 0.86, 1.875,3.75, 7.5, 15 and 30 mg/ml
were made in distilled water. The antibacterial po-
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tentiality of different concentrations of 7amarix
aphylla, Euphorbia helioscopia, Coriandrum
sativum leaves and Peganum harmala seeds
methanol extracts were determined using the stan-
dard bioassay of Bagamboula et al. (2003) against
Escherichia coli and Staphylococcus aureus.

Antifungal Bioassay

The plant extracts were screened for anti-
fungal activity through dilution of agar tubes
according to the protocol used by Duraipandiy-
an and Lgnacimuthu (2009).

DPPH Radical Scavenging Activity

Duraipandiyan and Lgnacimuthu (2009) pro-
tocol was followed to prepare stock solution by
dissolving 2.4 mg DPPH in 100 ml methanol. Dilu-
tion of stock solution with methanol for obtain-
ing absorbance density less than 1.00 was done
using spectrophotometer at 517 nm wavelength.
Hundred microliter (100 pl) sample solution was
added to 3 ml prepared solution (1:100 pg/ml) and
measured its optical density at wavelength of 517
nm. Percentage of Inhibition of free radicles was
measured using the formula: Scavenging proper-
ty (expressed in percentage) = [(control O.D - sam-
ple O.D)/ (control O.D)] x100. Graph Prism Pad
Software was used to obtain IC50 value.

ABTS Radical Scavenging Assay

For preparation of stock solution Equal vol-
umes of ABTS (7 mM) solution and potassium
per sulfate (2.45 mM) solution were mixed to-
gether for preparation of stock solution (Re R et
al. 1999). To obtain ABTS<+ radicals containing
dark solution, the stock solution was kept in
darkness at room temperature for twelve hours.
For preparation of solution for working, having
an initial absorbance of 0.700 (+ 0.02) at 745 nm,
stock solution and 50% methanol were mixed
together at controlled temperature of 30°C. For
determination of free radical scavenging activi-
ty 300 ul of different fractions (50 to 500 ug /ml in
methanol) were added to 3.0 ml of ABTS one by
one and absorbance decrease was measured af-
ter 1 minute and 6 minutes. In the experiment
ascorbic acid was used as a positive control.
Based on the percentage of ABTS radicals scav-
enged the scavenging effect was measured by
the formula given below: Scavenging activity
(%) = [(control absorption ““ sample absorption)
/ control absorption)] x 100.
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Determination of Superoxide Radical
Scavenging Assay

For preparation of working solution 1 ml of
solution of Nitro Blue Tetrazolium (1 M NBT in
100 mM buffer of phosphate, pH 7.4), concen-
trations of various samples and ascorbic acid
0.1 ml (50 mM buffer of phosphate, pH 7.4) and
NADH solution (1M NADH in 100 mM buffer of
phosphate, pH 7.4) 1 ml (Nishiki et al. 1972). Hun-
dred micro litters (100il) of PMS solution (60iM
PMS in 100 mM buffer of phosphate, pH7.4) were
mixed together and allowed to react. Bright light
was used for 15 minutes to illuminate all the
tubes. Optical density of the mixture was record-
ed before and after illumination at wavelength
of 530 nm. Superoxide release inhibition was
measured by comparing the optical densities of
experimental to the control. The scavenging
property of superoxide radical was calculated
by using the formula: Percentage scavenging =
(1— absorbance with sample / absorbance with-
out sample) x 100

Statistical Analysis

To determine various parameters of the plant
extract treatment effects, Microsoft Excel and
Graph Prism Pad were used to calculate the mean
and standard deviation.

RESULTS
Cytotoxic Activity (Survival %)

The cytotoxic activity of the extracts was re-
corded after 24, 48 and 72 hours of incubation
and observed that the survival percentage was
negatively related to the extract concentrations
and the duration of incubations. These results
show that methanol extracts of Tamarix aphylla
(TAME), Coriandrum sativum (CSME), Euphor-
bia helioscopia (EHME) and Peganum harma-
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la (PHME) possess significant cytotoxic activi-
ties against the growth of brine shrimps as
shown in Table 1. The data revealed that at con-
centration of 01mg/ml, zero percentage survival
rates were found after 72 hours in Tamarix aph-
ylla methanolic extract, Coriandrum sativum
methanolic extract and Euphorbia helioscopia
and 1.2 percent survival rate was found in Pe-
ganum harmala extract. The order of percent-
age of survival rates of Tamarix aphylla, Cori-
andrum sativum, Euphorbia helioscopia and
Peganum harmala methanolic extract is shown
in Table 1.

Antibacterial Assay

Tamarix aphylla, Coriandrum sativum, Pe-
ganum harmala and Euphorbia helioscopia
methanol extracts were also used for screening
of antibacterial activity as tabulated in Table 5.
Growth of Staphylococcus aureus (Gram-posi-
tive bacteria) and Escherichia coli (Gram-nega-
tive bacteria) was significantly retarded by Pe-
ganum harmala followed by Euphorbia he-
lioscopia and Coriandrum sativum. Growth in-
hibition in S. aureus was recorded for all con-
centrations in case of Peganum harmala, from
30 mg/ml to 3.7 mg/ml in Euphorbia helioscopia
and from 30 mg/ml to 7.5 mg/ml in Coriandrum
sativum methanolic extracts. Similarly, inhibito-
ry activities against Gram-negative bacteria E.
coliwere recorded from 30 mg/ml to 1.8 mg/ml in
case of Peganum harmala, 30 mg/ml to 3.7 mg/
ml in Euphorbia helioscopia and 30 mg/ml to 15
mg/ml in Coriandrum sativum methanolic ex-
tracts. The methanolic extracts of Tamarix aph-
ylla showed no inhibitory activity against the
growth of the two test bacteria at all concentra-
tions. This data shows the presence of bioac-
tive metabolites, in the methanol extracts of the
three plants, having inhibitory efficacy against
the two test bacteria (Table 2).

Table 1: Survival and mortality of brine shrimps in the presence of various concentrations of plant

extracts
Tamarix aphylla Euphorbia helioscopia  Coriandrum sativum Peganum harmala
Concentration % % % % % % % %
Survival Death Survival Death Survival Death Survival Death
50 ig/ml 90 10 90 10 100 0 100 0
100 ig/ml 70 30 80 20 90 10 80 20
250 ig/ml 50 50 60 40 70 30 60 40
500 ig/ml 30 70 40 60 50 50 30 70
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Table 2: Antibacterial activity of methanolic extract (mm)

S. aureus

E. coli

7.5mg/  3.75mg/ 1.875mg/ 0.86mg/ 30mg/ 15mg/  7.5mg/ 3.75mg/ 1.875 0.86
ml ml ml ml ml ml ml ml mg/ml  mg/ml

15mg/
ml

30mg/
ml

Tamarix aphylla

13.5+1.2
10.1£1.5

15.2+1.5

16.5+£0.5 13.5+£0.4 10.4+£0.5 9.4+0.6

16.3£0.8 11.4+0.9 9.4+1.0

9.4+0.5

12.4+0.8

Euphorbia helioscopia

13.5£2.4
30.5+2.7 25.4+1.4

Coriandrum sativum

13.1£1.0 9.1«£1.0

11.1£0.8 9.1+0.9

30.5+1.8 25.4+0.8 20.4+0.8 17.4+0.9

18.4+1.0

Peganum harmala

Mean+ SEM
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Antifungal Activities

For screening of the plant extracts for anti-
fungal activities Tamarix aphylla, Coriandrum
sativum, Peganum harmala and Euphorbia he-
lioscopia, 67 pl (200 pg/ml) of each of the plant
extract CSME, PHME, EMME and TAME, 67 pul
of'the DMSO (99.9%) and 367 pul (200 pg/ml) of
the terbinofine were used. The Tamarix aphylla
methanol extract (TAME) showed significant
antifungal activity, that is, seventy, fifty-five and
fifty-four percent against Aspergillus flavius,
Aspergillus niger, Aspergillus fumigatus respec-
tively. Euphorbia helioscopia methanol extract
(EHME) showed significant antifungal activity,
that is, 60.2, 42.1 and 55.2 percent against A4s-
pergillus flavius, Aspergillus niger, Aspergil-
lus fumigatus respectively. Coriandrum sativum
methanol extract (CSME) showed significant
antifungal activity, that is, seventy-five, 65.2 and
forty percent against Aspergillus flavius, As-
pergillus niger, Aspergillus fumigatus respec-
tively. The Methanol extract of Peganum har-
mala (PHME) showed significant antifungal ac-
tivity, that is, forty-five, 55.2 and seventy per-
cent against Aspergillus flavius, Aspergillus
niger, Aspergillus fumigatus strains, respective-
ly. Likewise, terbinofine, used as positive con-
trol indicated high activity against all these fun-
gi and the DMSO used as negative control indi-
cated lowest growth retardation potency against
all the experimental fungal strains (Table 3).

DPPH Radicle Scavenging Activity

The researchers used DPPH radical scaveng-
ing assay for comparison of the antioxidant ac-
tivity. The free radical scavenging activity of
the standard ascorbic acid and 1,1- diphenyl 2-
picryl-hydrazyl (DPPH) of the samples extracts
Tamarix aphylla, Coriandrum sativum, Pe-
ganum harmala and Euphorbia helioscopia
were recorded. It was observed that the scav-
enging property of the samples extracts was al-
ways slightly less as compared to the ascorbic
acid (standard) as given in Table 4.

ABTS Scavenging Activity

The researchers used ABTS radical scaveng-
ing assay for comparison of the antioxidant ac-
tivity which can be equally applied to lipophilic
and hydrophilic antioxidants. The samples’ ex-
tracts and the standard ascorbic acid ABTS (2,2,
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Table 3: Antifungal activity of TA, EH, CS and PH methanol extract % inhibition:

Strain Terbinafine Tamarix Euphorbia Coriandrum Peganum DMSO
aphylla helioscopia sativum harmala

Aspergillus niger 99.40+5.5 70.0 60.2 75.0 45.0 2.0+0.6

Aspergillus  flavius 98.07+3.7 55.0 42.1 65.2 55.2 10.0+0.5

Aspergillus fumegatus 99.02+2.0 54.0 55.2 40.0 70.0 10.0+£0.8

Mean+SD

azo-bis (3-ethyl benzothiazoline-6-sulphonic ~ Superoxide Radical Scavenging Activity
acid)) free radicals scavenging activities were

recorded and observed that the scavenging ac- It is the reactive oxygen species (ROS) that is
tivity of the standard ascorbic acid was always toxic and causes harm to many cell constituents
slightly greater than the sample extracts as giv- and may causes many fetal diseases. Table 6
en in Table 5. shows the scavenging activities of various con-

Table 4: Comparison b/w Tamarix aphylla, Euphorbia helioscopia, Coriandrum sativum and Peganum harmala
methanolic extracts and ascorbic acid scavenging activity for DPPH free radicals

Concentration % TA % EH % CS % PH % As
(in ug/ml) Scavenging Scavenging Scavenging Scavenging corbic acid

Scavenging
50 24.0+0.1 26.0£0.2 22.2+0.0 28.1£0.3 58.0+ 0.03
100 45.1+0.2 47.2+0.2 42.0+0.0 48.2+0.0 78.1+ 0.06
150 54.1+0.3 56.1+0.3 50.2+0.2 55.1+1.0 80.1+ 0.05
200 64.0+0.4 66.2+1.0 55.3+0.5 65.3+2.0 82.04+ 0.02
250 70.5+1.0 71.1£2.0 64.0+0.1 71.2+£3.0 85.13+ 0.1
500 75.5+1.0 74.0+3.0 70.2+3.0 77.0£3.0 94.6+ 0.08
Mean+ SEM

Table 5: Comparison b/w Tamarix aphylla, Euphorbia helioscopia, Coriandrum sativum and Peganum harmala
methanolic extracts and ascorbic acid scavenging activity for ABTS free radicals

Concentration % TA % EH % CS % PH % As
(in ug/ml) Scavenging Scavenging Scavenging Scavenging corbic acid

Scavenging
50 25.1+0.1 27.0+0.2 24.24+0.0 24.1+0.3 58.0+ 0.03
100 46.1£0.2 48.2+0.2 44.0+0.0 46.2+0.0 62.1+ 0.06
150 53.0+0.3 55.1+0.3 50.2+0.2 57.1£1.0 70.1+ 0.05
200 62.2+0.4 65.2+1.0 57.3£0.5 62.3£2.0 75.04+ 0.02
250 68.4+1.0 72.1£2.0 65.0+0.1 71.2+£3.0 83.13+ 0.1
500 71.4+1.0 76.4+3.0 72.24+3.0 74.0+£3.0 91.6+ 0.08
Mean+ SEM

Table 6: Comparison b/w Tamarix aphylla, Euphorbia helioscopia, Coriandrum sativum and Peganum harmala
methanolic extracts and ascorbic acid scavenging activity for hydrogen per oxide free radicals

Concentration % TA % EH % CS % PH % As
(in ug/ml) Scavenging Scavenging Scavenging Scavenging corbic acid
Scavenging
50 20.1+0.1 25.0+0.2 26.0+0.0 26.1+0.3 59.0+ 0.03
100 33.1+0.2 35.0+0.2 45.0+0.0 47.2+0.0 63.1+ 0.06
150 41.0£0.3 40.0£0.3 49.0+0.2 58.1+1.0 72.1+ 0.05
200 55.2+0.4 55.2+1.0 56.2+0.5 63.3£2.0 77.04+ 0.02
250 61.4+1.0 60.2+2.0 60.3+0.1 72.243.0 84.13+ 0.1
500 65.4+1.0 66.1+3.0 71.24+3.0 77.0£3.0 94.6+ 0.08

Mean+ SEM
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centrations of Tamarix aphylla, Coriandrum
sativum, Peganum harmala and Euphorbia he-
lioscopia methanolic extracts that demonstrat-
ed highest superoxide radical scavenging po-
tentials respectively.

DISCUSSION

Medicinal plants have fundamental contri-
butions in curing of various human diseases
owing to the possession of various biologically
active constituents such as heart diseases, oxi-
dative stress, inflammation and cancer (Shameem
etal. 2015; Shaikh et al. 2016). Due to fewer side
effects as compared to synthetic drugs medici-
nal plants are being frequently used. Traditional
medicines may be used as an alternative
throughout the world. Pakistan having abun-
dant medicinal plants, diseases of heart, skin
and digestive system are frequently treated
through folk medicines by local healers (Abou-
Donia et al. 2009). Due to the inhibition of growth
of microorganism medicinal plants are also very
important. The results obtained from methanol
extracts showed inhibition of bacterial growth
up to a significant level. Tamarix aphylla, Cori-
andrum sativum, Peganum harmala and Eu-
phorbia helioscopia methanol extracts showed
significant antioxidant and antifungal activities.
Such significant outcomes were also found by
Khan et al (2015). Datura alba and Withania
somnifera possess bioactive components, which
have significant antibacterial activities (Abou-
Donia et al. 2009) that agrees with our findings.
The data revealed the survival rate of brine shrimps
as shown in the Table 1. The outcomes presented
shows that the rate of survival is negatively relat-
ed to the concentration of the extract used and
duration of the incubation. Rabash et al. (2004)
also reported similar results from the organic frac-
tions of Rubus imperialis. Likewise Zaidi et al.
(20006) reported that high doses of methanol ex-
tract of Arceuthobium oxycedri exhibited one
hundred percent lethality for brine shrimps; these
findings are in accordance to our results. The
result obtained shows that the methanol extracts
of these plants have also free radicals scaveng-
ing activities which are similar with the work al-
ready done by Re R et al. (1999), Rababah et al.
(2004) and Khan et al. (2010).

CONCLUSION

Results of the current project revealed that
medicinal plant extracts of Tamarix aphylla,
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Euphorbia helioscopia, Coriandrum sativum
and Peganum harmala have significant antiox-
idant, cytotoxic and antimicrobial activities. They
are source for many biological constituents and
thus provide important basis for further investi-
gations leading to isolation, purification, char-
acterization and mechanism of antimicrobial and
cytotoxic compounds from the plants under
study.

RECOMMENDATIONS

The result of the study shows that the plants
under study have significant antimicrobial, anti-
oxidant and cytotoxic activities which can be
further processed for the extraction, isolation
and purification of potential antibiotics, fungi-
cides and insecticides.

ACKNOWLWDGEMENT

I acknowledge the moral support and the
contributions of Prof. Abdur Rehman GPGC Ban-
nu in helping me in the identifications of the
selected plants.

REFERENCES

Abou-Donia AH, Toaima SM, Hammoda HM, Shawky
E, Kinoshita E, Takayama H 2008. Phytochemical
and Biological Investigation of Hymenocallis littoralis
SALISB. Chemical Biod, 5: 332-340.

Ambrus JS 2004. Nutrition and infectious diseases in
developing countries and problems of acquired im-
munodeficiency syndrome. Exp Biol Med (Maywood),
229(6): 464-72.

Bagamboula CF, Uyttendaele M, Debevere J 2003. An-
timicrobial effect of spices and herbs on Shigella
sonnei and Shigella flexneri. J Food Prot, 66: 668—
673.

Bushra A, Khan MR, Khan RA 2013. In vitro antioxi-
dant potential of Dicliptera roxburghiana. BMC
Compl Altern Med, 13:140.

Duraipandiyan V, Ignacimuthu S 2009. Antibacterial
and antifungal activity of Flindersine isolated from
the traditional medicinal plant, Toddalia asiatica (L.)
Lam. Journal of Ethnopharmacology, 123(3): 494-
498.

Howden BP, Davies JK, Johnson PD, Stinear TP, Gray-
son ML 2010. Reduced Vancomycin Susceptibility in
Staphylococcus aureus, including Vancomycin-Inter-
mediate and Heterogeneous Vancomycin-Intermedi-
ate strains: Resistance mechanisms, laboratory de-
tection, and clinical implications. Clinical Microbiol
Revi, 23: 99.

Khan Arif, Khan Rahmat Ali, Ahmed Mushtaq, Mush-
taq Nadia 2015. In Vitro Antioxidant, Antifungal and
Cytotoxic Activity of Methanolic Extract of Calli-



232 HASSAN MUHAMMAD, SULTAN MEHMOOD WAZIR AND RAHMAT ALI KHAN

gonum Polygonoides. Bangladesh J Pharmacol, 10(2):
316-320. From <http://banglajol.info/bd/index.php/
BIP/article/view/22448/15800>

Khan RA, Khan MR, Sahreen S, Bokhari J 2010. Pre-
vention of CCl,-induced nephrotoxicity with Son-
chus asper in rat. Food Chem Toxicol, 6-16.

Khan SM, Ahmed M, Khan RA 2016. Pharmacological
evaluation of methanolic extract of Cyperus scario-
sus. Bangladesh J Pharmacol, 11: 353-358.

Khan W, Khan RA, Khan MR, Ahmad M 2015. Phyto-
toxic and cytotoxic evaluation of methanolic ex-
tract of Trifolium alexandrine. World Appl Sci J, 33
(4): 542-546.

Meyer A, Hartmann H, Sumpel F, Creutzfeldt W 1992.
Mechanism of insulin resistance in CCl,-induced cir-
rhosis of rats. Gastroenterol, 102: 223-229.

Nabavia SM, Marchesec A, 1zadib M, Curtid V, Dagliad
M, Nabavia SF 2015. Plants belonging to the genus
Thymus as antibacterial agents. Food Chemistry, 173:
339-347.

Nishikimi M, Rao NA, Yagi K 1972. The occurence of
superoxide anion in the reaction of reduced phena-
zine methosulfate and molecular oxygen. Biochem
Biophys Res Comminication, 46: 849-854.

Shameem N, Azra N Kamili, Javid A. Parray, Rabia
Hamid, Suhaib A. Bandh 2015. Antimicrobial and
antioxidant activity of methanol extracts of Arnebia
benthamii (Wall ex. G. Don) Johnston—a critically

endangered medicinal plant of North western Hima-
laya. Journal of Analytical Science and Technology,
6: 36- 43.

Shaikh AM, Shrivastava DrB, Apte DrKG, Navale SD
2016. Medicinal plants as potential source of anti-
cancer agents. Journal of Pharmacognosy and Phy-
tochemistry, 5(2): 291-295.

Rababah TM, Hettiarachy WS, Horax R 2004. Total
phenolics and antioxidant activities of feurgreek,
green tea, black tea, grape seed, ginger, rosemary,
gotu kola, and ginkgo extracts, vitamin E, and ter-
butylhrdroquinone. J Agric Food Chem, 52: 5183-
5186.

Re R, Pellegrini N, Proteggente A, Pannala A, Yong M,
Rice-Evas C 1999. Antioxidant activity applying an
improved ABTS radical cation decolorusation assay.
Free Radical Biol Med 26: 1231-1237.

Ruiz Z, Poutou RA, Carrascal AK 2008. Resistencia
antimicrobianay a desinfectantes de Listeria spp
NOVA — Pub. Cientifica Ciencias Bioméd, 6: 101-
236.

Sakoulas, G. Moellering RC 2008. Increasing antibiotic
resistance among Methicillin Resistant Staphylococ-
cus aureus Strains. Clinic Infect Dis, 46: 360-367.

Zaidi MA, Huda A, Crow SA 2006. Pharmacological screen-
ing of Arceuthobium oxycedri (Dwarf mistletoe) of
Juniper Forest of Pakistan. J Biol Sci, 6: 56-59.

Paper received for publication on June 2016
Paper accepted for publication on June 2017



