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Abstract. – Background and Objectives:
The present study was performed to evaluate the
in vitro antimicrobial and antioxidant properties
of various extracts of Verbascum (V.) pinetorum,
a member of Scrophulariaceae family. While the
antimicrobial activity of various extracts of V.
pinetorum was determined with agar-well diffu-
sion method, the antioxidant activity was exam-
ined with two complementary test systems,
namely 1,1-diphenyl-2-picrylhydrazyl (DPPH)
free radical scavenging and β-carotene/linoleic
acid test systems.

Results: The hexane extract exhibits antimi-
crobial activity against few microorganisms.
However, dichloromethane, direct methanol and
methanol/chloroform extracts are effective on a
broad range of microorganisms. Among the test-
ed bacteria Haemophilus influenzae was found
to be the most sensitive bacterium. The 50%
(IC50) inhibition activity of the methanolic extract
of V. pinetorum on the free radical DPPH was de-
termined as 13.04 mg/ml. In the case of the
linoleic acid system, oxidation of linoleic acid
was inhibited by methanolic extract of V. pineto-
rum, which showed 89.39% inhibition that is
quite close to the value of the synthetic antioxi-
dant reagent butylhydroxytoluene (BHT), 92.46%.
Iridoid glycosides, flavonoids and saponins
were determined as the major natural com-
pounds in the methanolic extracts. The total
phenolic components of V. pinetorum were
found as 42.45 mg/g gallic acid equivalent.

Conclusion: The results provide evidence
that the extracts of V. pinetorum contained iri-
doid glycosides, flavonoids, saponins and phe-
nolic compounds which may be responsible for
the substantial antimicrobial and antioxidant ac-
tivities.

Key Words:

Antimicrobial, Antioxidant, Total phenols, Verbas-
cum pinetorum, Turkey.

Antimicrobial and antioxidant activities of the
various extracts of Verbascum pinetorum Boiss.
O. Kuntze (Scrophulariaceae)

B. OZCAN, M. ESEN, M. CALISKAN, R.A. MOTHANA*, A.C. CIHAN**, H. YOLCU§

Biology Department, Faculty of Sciences and Letters, Mustafa Kemal University, Hatay (Turkey)
*Pharmacognosy Department, College of Pharmacy, King Saud University, Riyadh-King (Saudi Arabia)
**Biology Department, Faculty of Sciences, Ankara University, Ankara (Turkey)
§Final Private Schools, Antakya Division, Hatay (Turkey)

Corresponding Author: Birgul Ozcan, MD; e-mail: birgulozcan@gmail.com

Introduction

Plants have been the source of medicinal
agents since the early times. They continue to
play an important role in the primary health care
of about 80% of the world’s population1. The
Scrophulariaceae family is a large family of
plants comprising over 200 genera and about
2500 species. They occur mostly in temperate
and subtropical regions, and many of them pro-
duce flowers of great beauty in either a garden
setting or as roadside “weeds”. The family in-
cludes Mimulus, Penstemon, Digitalis, Veronica
and Verbascum. Verbascum L., which is com-
monly known as “mullein”, is the largest genus
of the family Scrophulariaceae, with about 2500
species worldwide2. This genus, called “sigir
kuyrugu” in Turkish, is represented by 228
species, of which 185 are endemic in the flora of
Turkey3. Some species of Verbascum have widely
been used throughout the centuries to treat inter-
nal and external infections4. Verbascum phlo-
moides L., Verbascum densiflorum Bertol., and
Verbascum thapsus L. species have been used for
their ethnopharmacological effects among the
common people in Turkey5. Their flowers have
been used as a diuretic, expectorant, and
sedative4. Seeds of Verbascum species are poiso-
nous because of the saponins contained therein.
People use these poisonous seeds for hunting
fish. Verbascum species are called “fishplant” in
northern Anatolia because of that property6.

Verbascum pinetorum Boiss. O. Kuntze which is
the subject of the current study is endemic to
Turkey and one of the growth areas of the species
is the mountains of Antioch7. Although V. pineto-
rum extracts are used among the local people for
the purpose of remedy, there has not been yet any
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study showing the potential of this species as an
antibacterial and antioxidant agent. From that point
of the view, the purpose of the current study is to
investigate the antimicrobial and antioxidant activi-
ties of the various extracts of V. pinetorum and fur-
ther determine the compounds that could be re-
sponsible for these activities.

Materials and Methods

Plant Material
Verbascum pinetorum was collected between

June-July, 2007 from Cevlik-Batiayaz,
Samandag-Hatay, Turkey. Voucher specimen was
identified by Dr. Hikmet Yolcu at the Department
of Biology, Mustafa Kemal University, Hatay-
Turkey. Air dried herbal parts of V. pinetorum
were subjected to different extraction procedures
given below.

Preparation of Increased Polarity
Extracts (Hexane, Dichloromethane, and
Methanol Extracts)

The plant parts were air-dried and then dry
powdered plant material (20 g) was extracted with
150 ml hexane, followed by dichloromethane (150
ml) and methanol (150 ml) in a Soxhlet apparatus
for 6-hour for each solvent. The methanolic ex-
tract was suspended in water and partitioned with
chloroform to obtain polar and non-polar subfrac-
tions8.

Preparation of Direct Methanol Extracts
The plant parts were air-dried and then dry

powdered plant material (20 g) was extracted
with 150 ml methanol in a Soxhlet apparatus for
8 hours. The all extracts were filtered, and the fil-
trates were then evaporated under reduced pres-
sure and dried using a rotary evaporator at 50 oC.
Dried extract were stored in dark at +4 oC until
use. All solvents obtained from Merck, Darm-
stadt, Germany.

Phytochemical Screening of
Methanolic Extracts

The screening of chemical constituents was
carried out with the methanol extracts using
chemical methods and thin-layer chromatogra-
phy (10 cm × 10 cm precoated TLC silica gel
60F254, Merck, Darmstadt, Germany). Precoated
TLC silica gel and different mixtures of organic
solvents as mobile phases, e.g., toluene: ethyl ac-
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etate: formic acid, chloroform: methanol: H2O
were used in the analytical protocol. Several
chemical reagents e.g. DPPH-, vanillin-H2SO4,
naturstoff-, Dragendorf’s-, borntraeger reagent
and etc. were used in the detection according to
the methodology given in Wagner et al9. More-
over, HPLC fingerprint of the extracts was estab-
lished using a Restek (Bellefonte, PA, USA) Pin-
nacle II C18 (particle size, 5 µm) column (250
mm × 4.6 mm × 5 mm) with the isocratic elution
solvent system composed of acetonitrile-water
solution (20%). The detection wavelength was
210 nm and the column temperature was 30°C.

Antioxidant Activity

1,1-Diphenyl-2picrylhydrazyl (DPPH) Assay
The DPPH test was carried out as described

before10. 50 μl of various dilutions of the extract
was mixed with 5 ml of a 0.004% methanol solu-
tion of DPPH. After an incubation period of 30
min, the absorbance of the samples was read at
517 nm in Biospec-mini Shimadzu spectropho-
tometer (Shimadzu Biotech, Kyoto, Japan).
Butylhydroxytoluene (BHT) and ascorbic acid
were used as positive controls.

Inhibition of free radical DPPH in percent
(I%) was calculated in following way:

I% = (Ablank – Asample / Ablank) × 100

Ablank is the absorbance of control reaction
(without test compound), and Asample is the ab-
sorbance of test compound. The concentration of
extract which provide the 50% inhibition was
calculated from the graph.

β-Carotene/Linoleic Acid Assay
This assay was used to visual instrumentally

bleaching of the carotene/linoleic acid solution11.
The model test mixture was prepared by dissolv-
ing 0.5 mg β-carotene in 1 ml chloroform, 25 µl
of linoleic acid and 200 mg Tween 40 were
added to the β-carotene solution. Chloroform
was removed using a rotary evaporator at 50°C.
100 ml of distilled water saturated with oxygen
during 30 min, flow rate 100 ml min-1, were
added and the mixture was vigorously shaken.
250 µl of this model test mixture were distributed
in each of the test tube. 35 µl of an ethanolic so-
lution of the extract (2 g/L) were added to each
test tube. The test tubes were then placed in an
incubator at 55°C for 48h. After incubation peri-
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od the absorbance was measured in Biospec-mini
Shimadzu spectrophotometer (Shimadzu
Biotech, Kyoto, Japan) at 490 nm. An equal
amount of ethanol was used for the blank sam-
ples and BHT used as synthetic antioxidant as
explained before11.

Determination of Total Phenolics
The concentrations of total phenolic com-

pounds in V. pinetorum extract was determined
spectrophotometrically (Shimadzu Biotech,
Kyoto, Japan) by using Folin–Ciocalteau col-
orimetric method12. The amount of total pheno-
lics in the methanolic extract of V. pinetorum
was expressed as gallic acid equivalents (mg
GAE/g extract). Measurements were taken in
triplicate.

Antimicrobial activity

Microorganisms
The various extracts of V. pinetorum were in-

dividually tested on different microorganisms, in-
cluding Staphylococcus aureus ATCC 29213,
Staphylococcus aureus ATCC 25923, Staphylo-
coccus aureus ATCC 43300 (MRSA), Bacillus
subtilis ATCC 6633, Enterococcus gallinarium
CDC-NJ-4, Enterococcus faecium NJ-1, Entero-
coccus faecalis ATCC 29212, Streptococcus pyo-
genes ATCC 19615, Listeria monocytogenes
ATCC 7644, Escherichia coli O157 H:7, Es-
cherichia coli ATCC 25922, Escherichia coli
ATCC35218, Salmonella typhi NCTC 8394,
Haemophilus influenzae ATCC 49247,
Pseudomonas aeruginosa ATCC 27853, and
Candida albicans ATCC 10231. Microorganisms
were cultured overnight at 37°C.

Agar-Well Diffusion Method
The dried plant extracts were dissolved in di-

methylsulfoxide (DMSO) to a final concentration
of 200 mg/ml. Each well inoculated with 50 µl of
extract (10 mg/well) at a concentration of 200
mg/ml. The inoculums were suspended in sterile
saline and diluted according to 0.5 Mc Farland
standards. They were “flood-inoculated” on to
surface of Mueller Hinton Agar (MHA). The
wells (6 mm) were cut from the agar surface and
50 µl of various extracts was inoculated into
them. After incubation period, 24h, at 37°C, di-
ameters of the zones were measured in millime-
ters. All tests in present study were performed in
triplicate.
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Statistical Analysis
Experimental results were the mean ± SD of 3

parallel measurements. Analysis of variance was
performed. ANOVA test was carried out in order
to determine the significant differences between
the effects of the extracts. P values <0.05 were
regarded as significant.

Results

Antimicrobial Activity
Table I shows antimicrobial activities of various

extracts of V. pinetorum, and the inhibition zones
formed by standard antibiotics are indicated in
Table II. As can be seen from the Table I, the vari-
ous extracts of V. pinetorum exhibited antimicro-
bial activity in different values on the tested mi-
croorganisms, except of Escherichia coli ATCC
25922, Escherichia coli ATCC 35218 and Candi-
da albicans ATCC 10231. The extracts generally
have weaker antimicrobial activity against Gram-
negative bacteria except Haemophilus influenzae
(Table I). While the hexane extract shows antimi-
crobial activity against few microorganisms,
dichloromethane, direct methanol and methanol/
chloroform extracts are effective on a broad range
of microorganisms (Table I). Among the tested
microorganisms, Haemophilus influenzae was de-
termined as the most sensitive one against all ex-
tracts. Unlike the previous studies that announced
strong activity against Gram-positive bacteria13-15,
in this study V. pinetorum extracts exhibited an-
timicrobial activity almost equally against Gram-
positive and Gram-negative bacteria.

Antioxidant activity
In the current study the potential antioxidant

activity of the methanolic extract of V. pinetorum
was determined by employing two complemen-
tary tests, namely DPPH free radical scavenging
and β-carotene/linoleic acid test systems. As far
as our literature survey could ascertain, the an-
tioxidant properties of V. pinetorum species have
not been shown before. Total antioxidant activity
of the plant extracts are recommended to carry
out by employing two or more methods16. Based
on this recommendation, in the current work two
complementary test systems were used to evalu-
ate the antioxidant properties of the methanolic
extract of V. pinetorum. In both of the test sys-
tems the methanolic extract exhibited antioxidant
properties (Table III). Free radical scavenging ca-
pacities of the methanolic extract of V. pinetorum
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was measured by DPPH assay and found as
13.04 mg/ml. This value indicated that the ex-
tract comprises lesser antioxidant capacity than
positive controls, BHT and ascorbic acid (Table
III). On the other hand, in the β-carotene/linoleic
acid assay, the inhibition value of linoleic acid
oxidation by the extract was detected as 89.39%
that is close to the value of the synthetic antioxi-
dant reagent BHT, 92.46% (Table III).

Amount of Total Phenolics and
Phytochemical Screening of
the Methanolic Extracts

The total phenolic component of V. pinetorum
was determined by employing the literature
methods involving Folin-Ciocalteau reagent and
gallic acid as a standard12. According to this
method, the phenolic component of V. pinetorum
was determined to be 42.45 mg/g gallic acid

Microorganisms HE DCM M/C M/W D/M

S. aureus ATCC 29213 NA 10 ± 0.26 13 ± 0.10 11.66 ± 0.21 8 ± 0.17
S. aureus ATCC 25923 NA 10.66 ± 0.21 12.66 ± 0.32 11.66 ± 0.28 10.66 ± 0.25
S. aureus ATCC 43300 (MRSA) NA 10 ± 0.17 14.33 ± 0.23 13.66 ± 0.23 10.66 ± 0.11
B. subtilis ATCC 6633 8 ± 0.17 10.33 ± 0.15 13 ± 0.10 NA 8 ± 0.17
E. gallinarium CDC-NJ-4 NA 8 ± 0.4 8.33 ± 0.11 NA 8 ± 0.10
E. faecium NJ-1 7 ± 0.30 7.66 ± 0.06 7 ± 0.4 NA 7 ± 0.10
E. faecalis ATCC 29212 NA 8.66 ± 0.23 9.66 ± 0.06 NA 8 ± 0.10
S. pyogenes ATCC 19615 NA NA 7±0.10 NA NA
L. monocytogenes ATCC 7644 9.5 ± 0.10 9.33 ± 0.15 10.33 ± 0.06 12 ± 0.00 8.33 ± 0.23
E. coli O 157 H:7 NA NA 7 ± 0.26 NA 9.33 ± 0.06
E. coli ATCC 25922 NA NA NA NA NA
E. coli ATCC 35218 NA NA NA NA NA
S. typhi NCTC 8394 NA 9 ± 0.20 7 ± 0.20 NA 9.66 ± 0.06
H. influenzae ATCC 49247 7.66 ± 0.15 9.66 ± 0.25 13.33 ± 0.06 18.33 ± 0.15 16.33 ± 0.06
P. aeruginosa ATCC 27853 NA 7.33 ± 0.15 7 ± 0.10 NA 8.33 ± 0.15
C. albicans ATCC 10231 NA NA NA NA NA

Table I. Antimicrobial activity of various extracts of V. pinetorum. (HE: hexane; DCM: dichloromethane; M/C:
methanol/chloroform; M/W: methanol/water; D/M: direct methanol; NA: not active). Diameter of inhibition zone (mm) in-
cluding well diameter of 6 mm. Values are the mean of 3 replicates ± SD.

Microorganisms Penicillin* (10U) Ciprofloxacin* (10 µg) Streptomycin* (25 µg)

S. aureus ATCC 29213 33.5 24 17
S. aureus ATCC 25923 30 25 16.33
S. aureus ATCC 43300 (MRSA) 9.75 18 15.33
B. subtilis ATCC 6633 21 30 20.66
E. gallinarium CDC-NJ-4 18 24 –
E. faecium NJ-1 – 20 –
E. faecalis ATCC 29212 21 24.75 20
S. pyogenes ATCC 19615 23.75 25.75 21
L. monocytogenes ATCC 7644 30 26 21.33
E. coli O 157 H:7 – 25 19
E. coli ATCC 25922 – 20.75 17.33
E. coli ATCC 35218 – 21.75 –
S. typhi NCTC 8394 22 30 20.66
H. influenzae ATCC 49247 20 25 20.66
P. aeruginosa ATCC 27853 – 27 20.66
C. albicans ATCC 10231 NT NT NT

Table II. Antimicrobial susceptibility test of microorganisms. Diameter of inhibition zone (mm) including well diameter of 6
mm, (NT: not tested). Values are the mean of 3 replicates.
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equivalent (the data is means of three different
experiments). This data has considered that the
antioxidative activity of the extracts could be re-
lated to their phenolic constituents.

In the current study the phytochemical
screening performed by HPLC fingerprint and
thin layer chromatography revealed the pres-
ence of three types of natural compounds
namely, iridoid glycosides, flavonoids and
saponins in V. pinetorum extract. The presence
of saponins and irridoids as major components
could be the reason for the antimicrobial activ-
ity as explained before17,18.

Discussion

Although there are plenty of investigations
revealing the antimicrobial properties of vari-
ous plant extracts19-21 the current study is the
first report displaying the antimicrobial proper-
ties of V. pinetorum extracts according to our
literature survey. Verbascum genus shows a
broad variation in terms of their antimicrobial
activity. For instance, recently, Verbascum cili-
cium was reported to exhibit more antimicro-
bial activity than other Verbascum species and
Staphylococcus aureus found to be more sus-
ceptible to the extracts of all  Verbascum
species14. In our study, however, Haemophilus
influenzae was found to be more sensitive
against all extracts of V. pinetorum and dis-
played the larger inhibition zones (Table I). Al-
though Escherichia coli previously found to be
susceptible to the methanolic extracts of Ver-
bascum species14,22, in this study we found Es-
cherichia coli and Candida albicans to be re-
sistant to all extracts of V. pinetorum (Table I).

Verbascum L. species have been reported to
own their antimicrobial activities to a wide range
of compounds. Magiatis et al21 isolated and iden-

tified a novel macrocyclic dimmer lactone from
the roots of Verbascum undulatum, named as ver-
balactone, exhibited strong antibacterial activity.
Similarly, verbascoside isolated from Verbascum
L. Species23 has shown to have antimicrobial ac-
tivity on Gram-positive bacteria24. In the current
research three types of natural compounds name-
ly, iridoid glycosides, flavonoids and saponins
were detected in V. pinetorum extracts. The pres-
ence of saponins and iridoids as major compo-
nents could be the reason for the antimicrobial
activity as explained before17,18.

Verbascum L. species contain eight main
chemical groups, such as saponins, iridoid and
phenylethanoid glycosides, monoterpene glyco-
sides, neolignan glycosides, flavonoids, steroids
and spermine alkaloids23,25. The iridoid and
phenylethanoid glycosides are widely distributed
in the genus Verbascum. Phenylethanoid glyco-
sides were reported to possess antioxidant activi-
ty25. Verbascum lesianthum was shown contain-
ing some chemical groups (verbascoside,
phenylethanoid glycosides etc.) which display
antioxidant properties26. The neolignan glyco-
sides and the phenylethanoid glycosides isolated
from Verbascum salviifolium have shown as po-
tential natural free radical scavengers based on
the experiment of DPPH27. Although there are
plenty of publications about the antimicrobial ac-
tivity of various Verbascum species, in our litera-
ture survey we found only one study revealing
the antioxidant properties of Verbascum species.
In this study, Mothana et al28 revealed high free
radical scavenging activity in the DPPH assay for
the methanolic extract of Verbascum bottae
grown in Yemen.

The results given in this investigation can be
considered as the first report on the antimicrobial
and antioxidant properties of V. pinetorum
species. This information may contribute to the
forthcoming research on the antimicrobial and an-
tioxidant properties of other Verbascum species.

Extract and controls DPPHa (mg/ml) β-Carotene/linoleic acidb

Verbascum pinetorum 13.04 ± 0.21 89.39 ± 0.01
BHT 1.48 ± 0.01 92.46 ± 0.02
Ascorbic acid 0.46 ± 0.01 NTc

Table III. Antioxidant capacity of the methanolic extract of V. pinetorum measured in DPPH and β-carotene/linoleic acid as-
says. Values are the mean of 3 replicates ± SD.

aIC50 values of DPPH assay; b% inhibition rate of linoleic acid oxidation; cNot tested.



––––––––––––––––––––
Acknowledgements

This research was supported partially by Research
Council of Mustafa Kemal University, Hatay, Turkey.

References

1) BAKER JT, BORRIS RP, CARTE B, CORDELL, GA, SOEKARTO

DD, CRAGG GM, GUPTA MP, IWU MM, MADULID DR,
TYLER VE. Natural product drug discovery and de-
velopment. J Nat Prod 1995; 58: 1325-1357.

2) GRIEVE M. A Modern Herbal. Barnes and Noble
Books, New York; 1995.

3) SENGUL M, OGUTCU H, ADIGUZEL A, SAHIN F, KARA AA,
KARAMAN I, GULLUCE M. Antimicrobial effects of Ver-
bascum georgicum Bentham Extract. Turk J Biol
2005; 29: 105-110.

4) MEURER-GRIMES B, MC BETH DL, HALLIHAN B, DELPH S.
Antimicrobial activity in medicinal plants of the
Scrophulariaceae and Acanthaceae. Int J Phar-
macog 1996; 4: 243-248.

5) TURKER AU, GUREL E. Common Mullein (Verbascum
thapsus L.): recent advances in research. Phy-
tother Res 2005; 19: 733-739.

6) BAYTOP T. Therapy with medicinal plants in Turkey:
past and present. Nobel Tip Kitapevi, Istanbul;
1999.

7) DUZENLI A, CAKAN H. Flora of Mount Musa (Hatay-
Turkey). Turk J Bot 2001; 25: 285-309.

8) TEPE B, AKPULAT AA, SÖKMEN M, DEFERARA D, YUMRU-
TAS Ö, AYDIN E, POLISSIOU M, SOKMEN A. Screening
of the antioxidative and antimicrobial properties of
the essential oils of Pimpinella anisetum and
Pimpinella flabellifolia from Turkey. Food Chem
2006; 97: 719-727.

9) WAGNER H, BLADT S. Plants Drug Analysis: A Thin
Layer Chromatography Atlas, 2nd ed., Springer,
Berlin, 1996; pp. 306-364.

10) BURITS M, BUCAR F. Antioxidant activity of Nigella
sativa essential oil. Phytother Res 2000; 14: 323-
328.

11) DAPKEVICIUS A, VENSKUTONIS R, VAN BEEK TA, LINSSEN

PH. Antioxidant activity of extracts obtained differ-
ent isolation procedures from some aromatic
herbs grown in Lithuania. J Sci Food Agr 1998;
77: 140-146.

12) SLINKARD K, SINGLETON VL. Total phenol analyses:
automation and comparison with manual meth-
ods. Am J Enol Viticult 1977; 28: 49-55.

13) DULGER B, KIRMIZI S, ARSLAN A, GULERYUZ G. Antimi-
crobial activity of three endemic Verbascum
species. Pharm Biol 2002; 40: 587-589.

14) DULGER B. Antimicrobial activity of some endemic
Scrophulariaceae from Turkey. Pharm Biol 2006;
44: 672-676.

905

Verbascum pinetorum antimicrobial antioxidant

15) SENATORE F, RIGANO D, FORMISANO C, GRASSIA A,
BASILE A, SORBO S. Phytogrowth-inhibitory and an-
tibacterial activity of Verbascum sinuatum. Fi-
toterapia 2007; 78: 244-247.

16) POLITEO O, JUKI M, MILOS M. Chemical composition
and antioxidant activity of free volatile aglycones
from Laurel (Laurus nobilis L.) compared to its
essential oil. Croat Chem Acta 2007; 80: 121-126.

17) KALPOUTZAKIS E, ALIGIANNIS N, MITAKOU S, SKALTSOUNIS

AL. Verbaspinoside, a new iridoid glycoside from
Verbascum spinosum. J Nat Prod 1999; 62: 342-
344.

18) HARTLEB I, SEIFERT K. Triterpenoid saponins from
Verbascum songaricum. Phytochemistry 1995;
38: 221-224.

19) OZCAN B, ESEN M, COLERI A, YOLCU H, CALISKAN M. In
vitro antimicrobial and antioxidant activities of
various extracts of Salvia microstegia (boiss.) et.
bal. from Antakya, Turkey. Fresen Environ Bull
2009; 18: 658-662.

20) YILMAZ M, OZCAN B, CALISKAN M. Antimicrobial and
antioxidant activities of various extracts of Ver-
bascum antiochium Boiss. (Scrophulariaceae). J
Med Food 2010; 13: 1147-1152.

21) MAGIATIS P, SPANAKIS D, MITAKU S, TSITSA E, MENTIS A,
HARVALA C. Verbalactone, a new macrocyclic
dimer lactone from the roots of Verbascum undu-
latum with antibacterial activity. J Nat Prod 2001;
64: 1093-1109.

22) MCCUTCHEON AR, ELLIS SM, HANCOCK REW, TOWERS

GHN. Antibiotic screening of medicinal plants of
the Br it ish Columbian native peoples. J
Ethnopharmacol 1992; 37: 213-223.

23) KLIMEK B, LAVAUD C, MASSIOT G. Saponins from Ver-
bascum nigru. Phytochemistry 1992; 31: 4368-
4370.

24) NAZEMIYEH H, RAHMAN MM, GIBBONS S, NAHAR L, DE-
LAZAR A, GHAHRAMANI MA, TALEBPOUR AH, SARKER SD.
Assessment of the antibacter ial activity of
phenylethanoid glycosides from Phlomis lanceo-
lata against multiple-drug-resistant strains of
Staphylococcus aureus. J Nat Med 2008; 62: 91-
95.

25) TATLI II, SCHUHLY W, AKDEMIR ZS. Secondary metabo-
lites from bioactive methanolic extract of Verbas-
cum pycnostachyum Boiss. & Helder flowers.
Hacettepe University J Fac Pharm 2007; 27: 23-32.

26) AKDEMIR ZS, TATLI II, BEDIR E, KHAN IA. Acylated iri-
doid glycosides from Verbascum lasianthum. Turk
J Chem 2004; 28: 101-109.

27) AKDEMIR ZS, TATLI II, BEDIR E, KHAN IA. Neolignan
and phenylethanoid glycosides from Verbascum
salviifolium Boiss. Turk J Chem 2004; 28: 621-
628.

28) MOTHANA RAA, ABDO SAA, HASSON S, ALTHAWAB

FMN, ALAGHBARI SAZ, LINDEQUIST U. Antimicrobial,
antioxidant and cytotoxic activities and phyto-
chemical screening of some Yemeni medicinal
plants. Evid-Based Compl Alt 2008; 28: 1-8.


