
INTRODUCTION

Antioxidants are important in prevention of pollution
damage of plants, disease prevention in both plants and animals
and play an important role in the body defense system and
reactive oxygen species1-6. Shahidi et al.7, reported that the
antioxidant effect of aromatic plants is due to the presence of
hydroxyl groups in their phenolic compounds. Lagouri et al.8,
studied the antioxidant activity of essential oils and they found
that oregano essential oil, rich in thymol and carvacrol, has a
considerable antioxidant effect on the process of lard oxidation.
Politeo et al.9 analyzed the chemical compositions and related
total antioxidant capacities of 12 spice essential oils. Recently,
the use of spices and herbs as antioxidants against in foods is
becoming of increasing importance. Antioxidants have been
widely used as food additives to provide protection against
oxidative degradation of foods9-12. The antioxidant properties
of many aromatic spices and herbs are recorded to be effective
in this role9,10. The aim of this study was to investigate their
total phenolic content and antioxidant activity of some aromatic
plants extracted by methanol and ethyl acetate solvents.

EXPERIMENTAL

Plants were obtained from of medicinal and aromatic plant
program of S.Ü. Çumra Vocational High School in Konya in
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Turkey. In addition, Thymbra spicata and Salvia aucheri were
collected from Taurus mountain in Mersin (Gülnar) province.
After plants were dried on shade, they were stored in a dry,
dark and cool room. They were grounded before anayses.

Extraction: For both methanolic and ethyl acetate extrac-
tion, a 1 g aliquot of each the air-dried and ground plant species
was extracted with 40 mL of methanol (Merck, Darmstadt,
Germany) at 40 ºC for 4 h in a shaking water bath. After cooling,
the extract was centrifuged at 4000 rpm for 10 min and the
supernatant was determined and stored at 4 ºC by using for
the DPPH and total phenolic content assay10,13.

Radical scavenging activity: The antioxidant activity of
plant extracts was measured in terms of hydrogen donating or
radical scavenging ability, using the stable radical DPPH
method14. Briefly, 100 µL of various concentrations of the
extract in methanol were added to 10 mL of a methanol
solution of DPPH (1.01.10-2). The mixture was vigorously
shaken and then allowed to stand at room temperature for 0.5 h
in the dark. The absorbance of the mixture was measured at
517 nm by using spectrophotometer. A mixture of 100 µL of
methanol and 10 mL of DPPH solution was used as the control.
The scavenging activity on the DPPH radical was expressed
as inhibition percentage.

Total phenol: The total phenolic content was determined
spectrophotometrically using the Folin-Ciocalteu method,
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based on the procedure of Singleton and Rossi14, using gallic
acid as a standard phenolic compound. 50 µL of the filtered
extracts were mixed with 450 µL of distilled water and 2.5 mL
of 0.2 N Folin-Ciocalteu reagent. After 8 min, 300 µL of
saturated sodium carbonate solution (25 %) was added. The
absorbance was measured a 765 nm after incubation at 35 ºC
for 1.5 h with intermittent shaking. The calibration curve was
prepared with gallic acid solutions ranging from 0-500 mg/L
and the results are given as gallic acid equivalents (GAE).

Statistical analyses: Results of the research were analyzed
for statistical significance by analysis of variance15.

RESULTS AND DISCUSSION

Changes in the DPPH radical scavenging activity of some
commercial herb extracts for different solvent extractions are
shown in Table-1. An increase in radical-scavenging activity
was found in rosemary, followed by S. fruticosa, S. crypthantha,
S. aucheri, T. spicata, O. vulgare, O. minimum and L. angustifolia

for methanolic extraction. In addition, for ethyl acetate
extraction, the highest radical-scavenging activity was recorded
in R. officinalis, followed by S. fruticosa, T. spicata, S.

chryptantha, S. aucheri, O. vulgare and O. minimum. As
observed, the highest DPPH radical scavenging activity (21.87
and 19.36 %) was established for both methanolic and ethyl
acetate solvent extraction, respectively. The radical scaven-
ging activities of methanolic extracts of herbs were determined
between 2.73 % (L. angustifolia) to 21.87 % (R. officinalis).
For ethyl acetate extracts, these values were found between
2.97 % (L. angustifolia) to 19.36 % (R. officinalis). Generally,
radical-scavenging activity of ethyl acetate extract was found
higher than those of methanolic extracts. According to
Jayaprakasha et al.16, the antioxidant activity of extracts
depended on the presence of polyphenols may act as reductans.
Javanmardi et al.5 determined the free radical scavenging
activities of the aqueous extracts of Origanum vulgare L.,
R. officinalis and S. officinalis obtained from Finland. They
reported the results as 0.335, 0.236 and 0.265 [IC50 (mg/mL)],
respectively.

Total phenolic contents of both solvent extracts of plants
are presented in Table-1. Total phenolic content was estimated
by the Folin-Ciocalteu colorimetric method, based the
procedure of Singleton and Rossi14. Gallic acid (1 mg/mL) in
methanol was used as the standard and absorbance will be
recorded at 750 nm. The total phenolic content was described
as gallic acid equivalents (GAE) in mg per g dry material. As

shown in Table-1, there is a large differences in the total
phenolic content of the plant species determined, ranging from
10.2-34.8 mg GAE /g dry weight and from 12.7-41.8 mg GAE/
g dry weight for those of methanolic and ethyl acetate
extracts, respectively. The most of plants showed remarkably
high total phenolic content. For methanolic extracts, R.

officinalis and S. fruticosa exhibited the highest total phenolic
contents of 34.8 and 26.4 mg GAE/g dry weight, while R.

officinalis and T. spicata were the highest (with 41.8 and 21.4
mg GAE/g dry weight), respectively. L. angustifolia is the
lowest in total phenolic content of both methanolic and ethyl
acetate extracts (10.2 and 12.7 mg GAE/g dry weight),
respectively. The total phenolic content of aqueous and
methanolic extracts of the investigated plant species ranged
from 2.8-70.3 and from 2.6-59.6 mg GAE/g dry weight,
respectively, while the total antioxidant capacity ranged from
12.9-731 and from 10.1-720 micromol TE/g dry weight,
respectively10. In other study, the global polyphenols concen-
tration of carob tree leaves ranged from 0.45-2.64 (g/L GAE)
in the three categories of the extracts. In each variety (carob),
ethyl acetate fraction exhibited the highest antioxidant activity
compared to other fractions17. Politeo et al.9 reported that clove,
basil and laurel could be used as a potential source of natural
antioxidants with possible applications in food systems
according to the three different (DPPH, FRAP and TBARS)
methods. Also, these results were consistent with the results
of many researchers who recorded such positive correlation
between total phenolic content and antioxidant activity10,17,18.

The results obtained by the use of DPPH method showed
that some of these herbs can be considered good sources of
natural antioxidants. This may be attributed either to high
percentage of the main constituents or so synergy among diffe-
rent oil constituents9. There was a positive linear correlation
between radical scavenging activity and total phenolic
content for methanolic and ethyl acetate extracts. These
results suggested that the phenolic compounds contributed
significantly to the antioxidant capacity of the studied plants.
Rosemary (R. officinalis) is used for its antiseptic and anti-
spasmodic effects and a diuretic, carminative and to stimulate
bile flow19,20.
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TABLE-1 
ANTIOXIDANT EFFECT AND TOTAL PHENOLIC CONTENTS OF SOME PLANT EXTRACTS 

Radical scavenging activity (%) Total phenolic contents (mg GAE/g) 
Plants 

Methanolic extract Ethhyl acetate extract Methanolic extract Ethhyl acetate extract 

L. angustifolia 2.73 ± 0.7*e 2.97 ± 0.3e 10.2 ± 0.9e 12.7 ± 0.3d 
O. vulgare 13.73 ± 2.6b** 14.47 ± 1.6b 18.9 ± 0.3c 21.3 ± 0.9b 
M. spicata 4.81 ± 1.3d 6.75 ± 0.9d 18.7 ± 1.8c 19.8 ± 0.9bc 
R. officinalis 21.87 ± 1.9a 19.36 ± 2.1a 34.8 ± 2.6a 41.8 ± 1.4a 
S. fruticosa 16.13 ± 2.1b 17.87 ± 0.7ab 26.4 ± 1.3b 16.7 ± 0.7bc 
S. crypthantha 15.78 ± 1.9b 15.43 ± 1.2b 18.7 ± 0.9c 19.4 ± 0.3b 
O. minimum 11.43 ± 1.4c 11.18 ±  ± 1.6bc 14.4 ± 0.7d 16.3 ± 0.5bc 
T. spicata 14.13 ± 1.8b 15.78 ± 2.3b 23.7 ± 0.4b 21.4 ± 1.2b 
S. aucheri 14.73 ± 1.1b 15.41 ± 2.1b 16.9 ± 0.7bc 17.2 ± 0.9bc 
*Values are reported as mean ± SD of three replications. **Means within a column with different superscript are significantly different at p < 0.05. 
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