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ABSTRACT
The present study was carried out to study the antimicrobial and antioxidant potential of ethanolic leaf extract of
Turnera ulmifolia. The antimicrobial activity was tested against five bacteria. Among the five different bacteria
used, in the case of S. typhi the zone of inhibition is higher (30.76 mm) in 40µg/ml concentration followed by
60µg/ml concentration (24.88 mm). In the case of E. coli the zone of inhibition of is higher in 20µg/ml
concentration (31.2 mm) In P. aeruginosa also the maximum inhibition zone (20.70 mm) was observed in 20µg/ml
concentration followed by 40µg/ml (17.28 mm). At 20µg/ml of concentration the zone of inhibition is higher
(18.30 mm) in K. pneumonia .Where as in S. aureus the percentage of inhibition is 10.16 mm in 40µg/ml
concentration. The extract was effective on all the five bacteria. The higher percentage of activity in DPPH was
observed in 1000µg/ml (94.59%) followed by 800µg/ml (94.28%). More absorbance (0.174) was observed in the
concentration of 1000µg/ml followed by 800µg/ml concentration (0.165) in FRAP activity. Antioxidant activity
and reducing power of solvent extracts was found to be dose dependent manner.
Keywords: Antimicrobial, Turnera ulmifolia, Concentration, DPPH, FRAP and Inhibition.

INTRODUCTION
Herbs have been used as food and for medicinal
purposes for centuries. Research interest has been
focused on various herbs that possess hypolipidemic,
antiplatelet,
antitumor,
or
immune-stimulating
properties that may be useful adjuncts in helping
reduce the risk of cardiovascular disease and cancer. [1]
Herbal medicine is now in great demand in the
developing world for primary health care not because
they are inexpensive but because of their better
acceptability, better compatibility with the human body
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and minimal side effects. [2]
The World Health Organization (WHO) estimates that
80 percent of the population of some Asian and African
countries presently uses herbal medicine for some
aspect of primary health care which has compounds
derived from medicinal plants. [3] Therefore, such plants
should be investigated to better understand their
properties, safety and efficiency. [4] In the last few years,
a number of studies have been conducted in different
countries to prove such efficiency. [5-6] Many plants have
been used because of their antimicrobial traits, which
are due to compounds synthesized in the secondary
metabolism of the plant.
Natural antioxidants have been studied extensively for
decades in order to find compounds protecting against
a number of diseases related to oxidative stress and free
radical-induced damage. Oxidative stress occurs when
the production of harmful molecules called free
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radicals is beyond the protective capability of the
antioxidant defenses. On the other hand, free radicals
are known to be the major cause of various chronic and
degenerative diseases. Oxidative stress is associated
with pathogenic mechanisms of many diseases as well
as aging processes. Antioxidants can delay, inhibit or
prevent the oxidation of oxidizable materials by
scavenging free radicals and diminishing oxidative
stress. [7-8] To date, many plants have been claimed to
pose beneficial health effects such as antioxidant
properties. [9-10]
Turnera ulmifolia L. (Turneraceae), a small annual herb,
can be found in the north and northeast Brazilian
regions, where it is considered a weed. [11] It grows
preferentially in sandy soils and on hill slopes. T.
ulmifolia L. is already known to be of medicinal value,
being used popularly as an anti-inflammatory, as an
expectorant, and in the treatment of several problems
[12] and antibacterial. [13] Flavonoids, alkaloids, tannins
and phenolic compounds were detected from this
plant. [14-15] Aminoglycosides are potent bactericidal
antibiotics targeting the bacterial ribosome, and the
increase in cases of bacterial resistance to
aminoglycosides is widely recognized as a serious
health threat. [16] The main mechanisms of resistance to
aminoglycosides are active efflux and enzymatic
inactivation. [17] Therefore, the present study has been
designed to evaluate antimicrobial and antioxidant
potential of ethanol extracts of T. ulmifolia traditional
medicinal.

were standardized according to National Committee
for Clinical Laboratory Standards (NCCLS) by
gradually adding normal saline to compare their
turbidity to McFarland standard of 0.5 which is
approximately 1.0 × 106 CFU/ml.
Antimicrobial assay – Well diffusion method
The modified agar well diffusion method was
employed to determine the antibacterial activities.
About 0.2 ml of the standardized 24 hour old broth
culture of the test organisms were spread onto sterile
Muller Hinton Agar plates. These were then allowed to
set. With the aid of a sterile cork borer, wells of about 6
mm in diameter were bored on the plates. Different
concentrations (20µl, 40µl and 60µl) of ethanolic
extracts were dispensed into the wells and then
allowed to stand for about 15 minutes for pre diffusion
of the extracts to occur. The plates were then incubated
at 37°C for 24 hours. At the end of the incubation
period, inhibition zones formed on the agar plates were
observed, measured and tabulated for various bacterial
strains used.
Preparation of plant samples for antioxidant activity
The plant leaves were cleaned and cut into small pieces.
Samples (2 g) were homogenized in 80% aqueous
ethanol at room temperature and centrifuged at 10,000
rpm for 15 min and the supernatant was preserved for
estimation of various parameters. The residue was reextracted twice with 80% ethanol and supernatants
were pooled, put into evaporating dishes and
evaporated to dryness at room temperature. Residue
was dissolved in 5ml of distilled water and stored at 48°C in a refrigerator for further analysis. [19]
MATERIALS AND METHODS
DPPH radical scavenging activity
Collection of Plant materials
Scavenging activity on DPPH free radicals by the test
The fresh leaves of Turnera ulmifolia L. var. elegans
compound was assessed according to Blois (1958). [20]
(Otto) Urb. (= Turnera subulata Sm.) were collected form
Different concentrations (200, 400,600, 800, and
garden and being identified by Botanical survey of
1000µg/ml) of the test sample was dissolved in DMSO
India
(BSI)
Coimbatore
Reference
No
was mixed individually with 1 mL of 0.1 mM DPPH in
BSI/SRC/5/23/2013-14/Tech/408. Voucher specimen
ethanol solution and 450µL of 50 mM Tris-HCl buffer
was deposited in Botany Department of Botany,
(pH 7.4) was added. The solution was incubated at
Government Arts College, Coimbatore.
37ºC for 30 min and reduction of DPPH free radicals
Preparation of extracts for antimicrobial activity
A quantity of twenty five grams of the shade dried
was measured by reading the absorbance at 517 nm
plant leaves were weighed and then grinded with
(Shimadzu, 1601). This activity is given as % DPPH
ethanol. The leaves were then soaked into 50 ml ethanol
scavenging and calculated according to the following
(98%) for 72 hours. Then the ethanol was allowed to
equation:
evaporate in water bath. The concentrated ethanolic
% Inhibition = [(AB - AA)/AB] x 100,
extracts were weighed and preserved for further use.
Where AB, absorption of blank sample, AA, absorption
[18]
of test sample.
Test Microorganisms
Reducing power activity (FRAP)
The microorganisms used in this study includes
The reducing power of the test compound was
Salmonella typhi, Klebsiella pneumoniae, Pseudomonas
determined by the method of Yildirim et. al, 2001. [21]
aeruginosa, Escherichia coli, and Staphylococcus aureus
Different concentration (200, 400, 600, 800, 1000µg/ml)
obtained from the Department of Microbiology,
of the test compound was mixed with 2.5 mL of
Hindustan College of Arts and Science, Coimbatore.
phosphate buffer (0.2 M, pH 6.6) and 2.5 mL of 1%
The bacterial strains were cultured on respective
potassium ferricyanide. The reaction mixture was
selective media and stored at 20 ± 2°C.
incubated at 50ºC for 30 min.
2.5 mL of 10%
Preparation of inoculum
trichloroacetic acid (TCA) was added to the above
Exactly 18 hour broth culture of the test bacteria
mixture and centrifuged for 10 min at 3000 rpm. 2.5
isolates was suspended into sterile nutrient broth and
mL of supernatant solution was mixed with 2.5 mL of
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distilled water and 0.5 mL of 0.1% ferric chloride.
Absorbance was measured at 700 nm.
Table 1: Antibacterial activity of ethanolic extract of T. ulmifolia.
Zone of inhibition (mm) with respect to Conc. of
the ethanolic extract
Type of strain
Control
20μg/ml
40μg/ml
60μg/ml
30μg/ml
Salmonella
21.20±0.61 30.76±0.79 24.88±0.49 32.36±0.67
typhi
Klebsiella
18.30±0.38 14.56±0.32 15.36±0.61 20.71±0.83
pneumonia
Pseudomonas
20.70±0.91 17.28±0.63 16.18±0.75 37.06±1.09
aeroginosa
Escherichia coli
31.2±0.92
28.81±0.79 25.53±0.90 42.18±0.70
Staphylococcus
9.31±0.79
10.16±0.92
8.73±0.64
10.30±0.77
aureus
Table 2: DPPH activity of different concentrations of ethanolic
extract of T. ulmifolia
S. No Sample Name Concentration (µg/ml)
% of inhibition
200
93.16
400
93.85
Turnera
1
600
94.09
ulmifolia
800
94.28
1000
94.59

Fig. 1: FRAP Activity of different concentrations of ethanolic extract
of T. ulmifolia

(37.06 mm). At 20µg/ml of concentration the zone of
inhibition is higher (18.30 mm) in K. pneumonia against
control (20.71 mm).Where as in S. aureus the percentage
of inhibition (10.16 mm) is almost equal to the control
(10.30 mm) in 40µg/ml concentration.
The antioxidant activity of T. ulmifolia leaf ethanolic
extracts were assessed using DPPH and FRAP activity.
The antioxidant activity of different concentration of
solvent extract of DPPH showed in table 2. Among the
five different concentration of extracts, the higher
percentage of activity was observed in 1000 µg/ml
(94.59%) followed by 800µg/ml (94.28%) and 600µg/ml
(94.09%). The minimum DPPH activity is noticed in
200µg/ml (93.16%) concentration. The result of
reducing power of solvent extract is presented in Fig 1.
The result showed that the ethanolic extract possess
potent scavenging activity of the stable free radical
DPPH. In this study more absorbance (0.174) was
observed in the concentration of 1000µg/ml followed
by 800µg/ml concentration (0.165). In 200µg/ml
concentration the absorbance is less (0.10).
DISCUSSION
Turnera ulmifolia leaf is considered to be a potent source
of bioactive compounds. Many of the naturally
occurring compounds present in plants have
antimicrobial functions and could thus serve as a
source of traditional drugs. [22] In the present study five
different bacterial strains were used to study the effect
of ethanolic extract of T. ulmifolia. Significantly results
were observed in almost in all the cases when
compared to the control. The maximum inhibition
percentage was observed on 20µg/ml concentrations
against K. pneumonia (18.3 mm) P. aeruginosa (20.70 mm)
and E. coli (31.2 mm) when compared to the control
(20.71 mm, 37.06 mm and 42.18 mm respectively),
where as in S. typhi and S. aureus the maximum zone of
inhibition (30.76 and 10.16 mm) was observed in the
concentrations 40µg/ml against the control (32.36 mm
and 10.30 mm). When compared to the control
inhibition percentage of all the organisms is almost
equal.
Only few articles were published focusing
pharmacological activity of the genus Turnera. Some
species of Turnera are widely used in folk medicine. [23]
T. ulmifolia is used popularly as an anti-inflammatory
and as an expectorant. [24] Another report the ethanolic
extracts of T. ulmifolia against methicillin resistant S.
aureus and confirmed the antibacterial activity. [23] As
far as we know there is only one report on antibacterial
activity of T. ulmifolia. [13]. In the present study we
confirmed the antimicrobial activity of T. ulmifolia
against five bacterial species. The present result in the
case of Pseudomonas aeruginosa is confirmed by Sethi [13]
in P. fluorescens. From the obtained results T. ulmifolia
could serve as a source of plant derived natural
products with antimicrobial resistance activity to be
used against microbes.

RESULTS
In the present study, the preliminary phytochemical
screening of alcoholic extracts showed the presence of
alkaloids, flavonoids glycosides, tannins, and phenol
(unpublished data).
The antimicrobial activity of T. ulmifolia leaf ethanolic
extract against various microbial strains with respect to
various concentrations (µg/ml) was presented in the
table 1. The zone of inhibition of test concentrations
was compared with standard concentration of control
(Rifampicin 30µg/ml). Plate 1A, B, C, D and E showed
significant result of different concentration of extract
and the control. Among the five different bacteria used,
in the case of S. typhi the zone of inhibition in higher
(30.76 mm) in 40µg/ml concentration (Plate 1 A)
against the control (32.36 mm), followed by 60µg/ml
concentration (24.88 mm). In the case of E. coli the zone
of inhibition of is higher in 20µg/ml concentration (31.2
mm) against its control (42.18 mm) (Plate 1E) followed
by 40µg/ml concentration (28.81 mm). In P. aeruginosa
also the maximum inhibition zone (20.70 mm) was
observed in 20µg/ml concentration followed by
40µg/ml (17.28 mm) (Plate 1C) against the control
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Turnera ulmifolia ethanolic leaf extract significantly
scavenged the DPPH radical and the results are given
in the table 2. The 1, 1-diphenyl-2-picryl-hydrazyl
(DPPH) radical was widely used as the model system
to investigate the scavenging activity of several natural
compounds such as extract of plants in a relative short
time. [25] In the present study the extract have exhibited

concentration dependent radical scavenging activity ie.
higher the concentration more scavenging activity.
DPPH, the natural antioxidants may have free-radical
scavengers, reducing agents, potential complexes of pro
oxidant metals, quenches of singlet oxygen. [26] DPPH is
relatively stable nitrogen centered free radical that
easily accepts an electron or hydrogen radical to
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become stable diamagnetic molecule. [27] The present
results confirmed the presence of scavenging activity
for the T. ulmifolia leaf extract. Figure 1 represents the
reducing power of ethanolic extracts T. ulmifolia. In this
study, the absorbance was increased with the
increasing concentration of ethanolic leaf extract.
Which is due to the reducing power of the extract. An
increasing in the absorbance revealed the reducing
power of extract. The antioxidant activities have been
reported to be the concomitant development of
reducing power. [28] This positive results of our study
on antioxidant activity are in justification with the
medicinal importance of plants as naturally occurring
antioxidants.

18.

19.

20.
21.

22.

REFERENCES
1.
2.

3.
4.
5.

6.

7.
8.

9.

10.

11.
12.
13.

14.

15.

16.

17.

Craig WJ. Health promoting properties of common herbs.
Am. J. Clin. Nutr. 1999; 70: 491- 499.
Cook NC, Samman S. Flavonoids- Chemistry, metabolism,
cardioprotective effects, and dietary sources. Journal of
Nutritional Biochemistry 1996; 7: 66-76.
Manandhar NP. Plants and People of Nepal. Timber Press,
USA. 2000, pp. 50.
Doughari JH, El-mahmood AM, Tyoyina I. Antimicrobial
activity of leaf extracts of Senna obtusifolia (L). Afr J Pharm
Pharmacol. 2008; 2:7–13.
Khan AV, Ahmed QU, Shukla I, Khan AA. Antibacterial
activity of leaves extracts of Trifolium alexandrinum Linn.
against pathogenic bacteria causing tropical diseases. Asian
Pac J Trop Biomed. 2012; 2:189–194.
Arcanjo DDR, Albuquerque ACM, Melo-Neto B, Santana
LCLR, Medeiros MGF, Citó AMGL. Bioactivity evaluation
against Artemia salina Leach of medicinal plants used in
Brazilian North-eastern folk medicine. Braz J Biol. 2012;
72:505–509.
Duracková Z. Some Current Insights into Oxidative Stress.
Physiological Research 2010; 59(4): 459-469.
Reuter S, Gupta SC, Chaturvedi MM, Aggarwal BB.
Oxidative Stress, Inflammation, and Cancer: How are They
Linked? Free Radical Biology and Medicine 2010; 49(11):
1603-1616.
Kaur GJ, Arora DS. Antibacterial and Phytochemical
Screening of Anethum graveolens, Foeniculum vulgare and
Trachyspermum ammi. BMC Complementary and
Alternative Medicine 2009; 9(30): 01-10.
Newman DJ, Cragg GM. Natural Products as Sources of New
Drugs over the Last 25 Years. Journal of Natural Products
2007; 70(3): 461-477.
Braga R. Plantas do nordeste, especialmente do Ceará. 3rd
edition. ESAM (Coleção Mossoroense), Fortaleza, 1976.
Hosamani KM. Fatty acids in seed oil from Turnera ulmifolia.
Phytochemistry 1993; 34(5):1363-1365.
Sethi P. Antibacterial activity of aqueous extract of the leaves
of Turnera ulmifolia Linn. (Turneraceae). Advance Research in
Pharmaceuticals Biologicals 2011; 1(2): 101-104.
Gracioso JS, Vilegas W, Hiruma-Lima CA, Souza Brito AR:
Effects of tea from Turnera ulmifolia L. on mouse gastric
mucosa support the Turneraceae as a new source of
antiulcerogenic drugs. Biol Pharmac Bull 2002; 25(4):487-491.
Nascimento MA, Silva AK, Franca LC, Quignard EL, Lopez
JA, Almeida MG: Turnera ulmifolia L. (Turneraceae):
Preliminary study of its antioxidant activity. Biores. Technol.
2006; 97(12):1387-1391.
Jana S, Deb JK: Molecular understanding of aminoglycoside
action and resistance. Appl. Microbiol Biotechnol 2006;
70:140-150.
Smith E, Williamson M, Wareham N, Kaatz G, Gibbons S:
Antibacterial and modulators of bacterial resistance from the

23.
24.
25.

26.
27.

28.

immature
cones
of
Chamaecyparis
lawsoniana.
Phytochemistry 2007; 68:210-217.
Vimalraj TR, Saravanakumar S, Vadivel S, Ramesh S,
Thejomoorthy P. Antibcaterial effects of Cassia fistula extracts
on pathogenic bacteria of veterinary importance. Tamilnadu
J. Veter. Anim. Sci. 2009; 5:109–1.
Thirumalaisamy R, Gowrishankar J, Suganthapriya S,
Prakash B, Ashok Kumar L. Genetic variability in Morus alba
L by Biochemical and Bioassay Methods for increased Silk
Productivity. J Biomed Sci and Res. 2009; 1(1): 11-18.
Blois MS. Antioxidant Determinations by the Use of a Stable
Free Radical. Nature 1958; 181: 1199-1200.
Yildirim A, Mavi A, Oktay M. Comparison of antioxidant
and antimicrobial activities of Tiliaargentea Desf ex D.C., sage
(Salvia triloba I.), and black tea (Camellia sinensis) extracts. J.
Agri. Food Che. 2001; 48: 530-534.
Kim TU, Gu BG, Jeong JY, Byun SM, Shin YC. Purification
and characterization of a maltotetraose-forming alkaline µamylase
from
an
alkalophilic
Bacillus
strain,
GM8901. Applied and Environmental Microbiology 1995;
61(8): 3105-3112.
Henrique DM, Coutinho José GM, Costa Edeltrudes O,
LimaVivyanne S, Falcão-Silva, José P Siqueira Júnior. BMC
Complementary and Alternative Medicine 2009; 9(13): 9-13.
Hosamani KM. Fatty acids in seed oil from Turnera ulmifolia.
Phytochemistry 1993; 34 (5):1363-1365.
Kadam Balaji, Manasa G, Amarender Reddy A, Nagaraju M,
Srikanth T, Saarangi Ramesh. Evaluation of In vitro
antioxidant and cytotoxicity activity of aqueous extract of
Pergularia daemia. Sch. Acad. J. Pharm. 2013; 2(2):125-129.
Ebadi M. Pharmacodynamic basis of Herbal Medicines, CRC
Press, Washington DC, 2002, pp. 86.
Jayaprakash GK, RP, Singh KK, Sakariah. Antioxidant
activity of grape seed extracts on peroxidation models in
vitro. J. Agri. Food Chem. 2001; 55: 1018.
Yang JH, Lin HC, Mau JL. Antioxidant properties of several
commercial mushrooms. Food Chem. 2002; 77: 229-235.

Source of Support: Nil, Conflict of Interest: None declared.

Int. J. Pharm. Sci. Drug Res. October-December, 2014, Vol 6, Issue 4 (329-333)

333

