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Abstract:
The antioxidant and antibacterial activities of ethanolic extract and phenolic
compounds extract of Lemon balm (Melissa officinalis) and Oregano (Oreganum
vulgare) plants were studied; the phenolic content and the relationship between these
compounds and the above activities were also investigated.
The results showed that the Lemon balm had the highest phenolic content
(56.5% mg\ g) and the phenolic content of Oregano was twice lower than Lemon
balm. Lemon balm has the highest antioxidant activity which causes lipid
peroxidation inhibition activity of linoleic acid (90.5%), this activity was more than αtocopherole antioxidant activity (79.3 %). It was found that the main source of
antioxidant activity of these plants was belonging to phenolic compounds and the
results proved the strong relationship between antioxidant activity and phenolic
content.
The ethanolic extract of Lemon balm was exhibited strong antibacterial activity
,the inhibition included all bacterial isolates , with highest inhibition zone against
Bacillus cereus ( 26 mm), while Oregano did not exhibit clear antibacterial activity,
Aeromonas hydrophila was the most resistant isolate . It was obvious from the results of
effect of phenolic compounds on bacteria that no relationship between antibacterial activity
and phenolic content and the inhibition may be due to other compounds.
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Introduction:
For a long period of time plants
have been a variable source of natural
products for maintain human health.
Studies have shown that many plants
have chemical components and
biological activities, therefore, could
be used to treat various ailments. The
most important of these bioactive
constituents of plants are alkaloids,
tannins, flavonoids and phenolic
compounds [1]. Some plants from
family labiatae such as Melissa
officinalis
and Oreganum vulgare
have demonstrated high antioxidant

activity. These plants often contain
phenolic compounds and ascorbic acid
[2]. The phenolic compounds reported
to be present in those plants are
hydroxycinnamic acid and flavones,
mainly in the form of esters and
glycosides [3]. Modern dietology
recommends the use of several
aromatic herbs (fresh or dry) to
improve and enhance the flavor and
aroma of the prepared mails [2].
Addition of these herbs in foods not
only imparts flavor and pungent
stimuli but also provides natural
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ml /The extracts were diluted to 20 mg
DMS) ) sulfoxide dimethyl % with 10
solution and stored in air tight glass
bottles in a refrigerator till further use
. [6]

antimicrobial
and
antioxidant
compounds [4]. Phenolics belong to
the very important group of plant
antioxidants. The antioxidant effect
depends mainly on the number and
position of hydroxyl groups and the
identity of the main substituents, but
also on many other factors [5].
The aim of this study is
evaluation the antioxidant capacity and
antibacterial activity of selected herbs
lemon palm and Oregano, using the
ethanolic and purified phenolics
extracts of these plants, and studies the
relationship between the phenolic
contents and these activities.

Determination of total phenolic
content:
Total phenolic contents of all dry
plants were determined using FolinCiocalteu assay as described by
Attanassova et al. [7]. An alquot (1 ml
) of extracts or a standard solution of
gallic acid ( 20, 40, 60, 80 and 100 mg
/ L ) was added to a 25 ml volumetric
flask, containing 9 ml of distilled
deionised water ( dd H2O ). A reagent
blank using (dd H2O) was also
prepared. One ml of Folin- Ciocalteu
phenol reagent was added to the
mixture and shaken. After 5 min., 10
ml of 7% Na2CO3 solution was added
to the mixture. The solution was
diluted to a 25 ml with dd H2O and
mixed. After incubation for 90 min. at
room temperature, the absorbance
against the prepared reagent blank was
determined at 750 nm using
spectrophotometer. The data for the
total phenolic content of the plants
were expressed as milligram of gallic
acid equivalents (GAE) per gram dry
mass (mg GAE / g dw). All samples
analyzed in duplicated.

Materials and Methods:
Plant material :
Fresh leaves of Oregano
(Origanum vulgare) and Lemon balm
(Mellisa officinalis ) were procured
from markets of Baghdad city, Iraq.
Authentication and identification of the
plant was carried out by Dr. Ali AlMosawy, Department of Biology,
College of Science, University of
Baghdad.

Sample preparation :
The leaves of plants were
cleaned and cut into small pieces, and
then dried. The dried samples were
then pulverized into fine powder in a
grinder, which was then stored at 4 oC
until use.

Extraction and purification of
phenolics [8]:

Preparation of crude ethanolic
extract:

A dried sample of leaves (l0 g)
extracted for 30 min. by stirring at 4 oC
with cold aqueous ethanol (65 %; 200
ml) containing 0.5 % sodium
metabisulphite. The homogenate was
filtered through four layers of
cheesecloth, and the residue was then
extracted with two additional portions
(100 ml each) of the same extraction
solution as described above. The
combined filtrate was centrifuged at
7000 rpm for 15 min. at 4 oC and

Air dried sample (20 gm) was
soaked in 100 ml of 95 % ethanol, and
shaken at 150 rpm for 24 hr. at
ambient temperature. The extract was
Whatman ) filtered through filter paper
No.1) which was impregnated with
same solvent. The ethanol was
concentrated to near dryness under
using oC reduced pressure below 40
evaporator. The amount of the rotary
concentrate extract was noted down.
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residue was discarded. Ethanol was
removed from the supernatant under
vacuum on a rotary evaporator at 35
o
C, and the mass is measured.
Pigments were eliminated by two
successive extractions with petroleum
ether. After addition of 20 %
ammonium sulphate and 2 %
metaphosphoric acid to the aqueous
phase, the compounds were extracted
three times with ethyl acetate. The
extracts were combined, evaporated
and then dried under vacuum at 35 oC.
The residue was redissolved in
methanol (l g/L) for analyses.

Antioxidant
extracts:

activity

M potussium phosphate buffer (pH
7.0). This step was repeated every 5 hr.
until the control reached its maximum
absorbance value. Therefore, high
absorbance indicates a high linoleic
acid emulsion oxidation. Solution
without added extracts was used as
blank samples. All data on total
antioxidant activity are the average of
duplicate analyses. The percentage
inhibition of lipid peroxidation in
linoleic acid emulsion was calculated
by following equation:
Inhibition of lipid peroxidation(%)

100]

of

Antioxidant activity of ethanolic,
phenolic copounds extracts and
standard were determined by FTC
(Ferric Thiocyunate) method [9] as
following :
For preparation of stock solutions, 10
mg of each extract was dissolved in 10
ml of distilled water. Then, the solution
which contained 50 g/ml of stock
solutions and α-tocopherol as standard
sample (50 g /ml) in 2.5 ml of
potassium phosphate buffer (0.04 M,
pH 7.0), was added to 2.5 ml of
linoleic acid emulsion in potassium
phosphate buffer (0.04 M, pH 7.0). The
mixed solution (5 ml) was incubated at
37 oC in flask. The peroxide level was
determined by reading the absorbance
at 500 nm in a spectrophotometer, after
reaction with FeCl2 and thiocyanate at
intervals during incubation. During the
linoleic acid oxidation, peroxides are
formed, which oxidize Fe+2 to Fe+3,
The latter Ions form a complex with
thiocyanate and this complex has a
maximum absorbance at 500 nm. Five
ml linoleic acid emulsion: contained
17.5 µg Tween – 20, 15.5 µl Linoleic
acid and 0.04 M potassium Phosphate
buffer (pH 7.0). On the other hand, the
5 ml control was composed of 2.5 ml
linoliec acid emulsion and 2.5 ml 0.04

is
the
absorbance of the control reaction.
is the absorbance
of the presence of the sample of
(phenolic, aqueous or ethanolic extract
or standard compound (α- tocopherol) .

Microorganisms and media :
The
bacterial
isolates
A.
hydrophila and S. typhi were isolated
from patients with food poisoning
(gastrointestinal
infections).
The
bacteria were obtained, as clinical
isolates, from Al–Yarmook Teaching
Hospital, Baghdad, Iraq. While, S.
aureus isolated from the salted white
cheese and Bacillus cereus isolated
from spoiled rice. Bacterial cultures
were maintained on nutrient agar (NA)
slops. Subcultures were made monthly
and stored at 4 C.

Culture preparation:
A loopfull of 24 hr. surface
growth on a NA slope of each bacterial
isolate was transferred individually to
5ml of Brain heart infusion broth (pH
7.6) and incubated at 37oC for 24 hr.
Then bacterial cells were collected by
centrifugation at 3000 rpm for 15 min,
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washed twice and resuspended in 0.1%
pepton water. Turbidity was adjusted
to match that of as McFarland standard
(108 CFU/ml). Then 1:10 dilution of
the cell suspension was performed to
give an inoculums concentration of
(107CFU/ml).

oregano ( Oreganum vulgare) plants
were showed in table 1.
Table (1.) Total phenolic contents of
Mellisa officinalis
vulgare plants

Antibacterial activity test of
extracts (in vitro) using agar
diffusion assay method:

and Oreganum

Herb

Latin name

Total phenolic
content (mg GAE
/gdw)

Lemon
balm

Melissa
officinalis

56.5

Oregano

Origanum
vulgare

27.5

GAE= gallic acid equivalent.

0.1ml ml volume of the standard
inoculums (10 7CFU/ml) of the test
bacterial isolate was spread on Mueller
Hinton Agar (MHA (with a sterile
glass rod spreader and allowed to dry.
Then 6 mm. diameter wells were bored
using cork borer in the MHA. Plant
extracts (1,5 and 10 mg/ml) were
introduced into each well and allowed
to stand for 1 hr. at room temperature
to diffuse the plant extracts into
medium before incubation at 37 oC for
24 hr. The inhibition zone diameter
(IZD) was measured by transparent
ruler to nearest mm. Ciprofloxacin (10
mg/ml( )Oxoid( used as positive control

The results showed that lemon
balm had the highest total phenolic
content (56. 5 mg/g). While, oregano
had the lowest content (27.5 mg/ g).
The total phenolic content in lemon
balm was about more than two times
that in oregano. In agreement with our
results, lemon balm species had
extremely high total phenolic contents,
in contrast with other plants of family
labiatae and green tea [11]. While the
results of Chrpova et al. revealed that
the total phenolic contents of oregano
had extremely high total phenolic
contents in comparison with Chinese
green tea samples and other plants of
family labiatae such as Sage, Basil and
Hyssop [12].
Antioxidant
activity
of
ethanolic extract, phenolic compounds
extract and α- tocopherol of Melissa
officinalis
and Oreganum vulgare
plants were summarized in figure 1.

inhibition zone with diameter less than 12
mm. were considered as having no
antibacterial activity , diameter between 12
and 16 mm. were considered moderately
active , and these with 31 > mm. were
considered highly active [10].

Results and Discussion:
Total phenolic contents of
lemon balm (Melissa officinalis ) and
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Fig(1.) Antioxidant activity of ethanolic extract, phenolic compounds extract and
α -tocopherol (standard) of lemon balm and oregano plants (after 40 hr of
incubation using FTC method).
After 40 hr.of
incubation,
ethanolic extract of lemon balm caused
(90. 5 %) inhibition of lipid
peroxidation of linoleic acid emulsion,
this activity was greater than αtocopherol (79.3%) and oregano
(66.5%). From the results of
antioxidant activity of phenolic
compounds extracts, it was found that
the main source of antioxidant activity
of these plants was due to phenolic
compounds, such as with lemon palm
when showed the highest phenolic
content (56.5 mg/gm) as well as the
highest antioxidant activity (90.5%).
The results suggested that the
antioxidant ability could be mainly due
to the presence of the phenolic
compounds in the plant extract [13].
Medicinal plants are the main sources
of natural antioxidants. Melissa
officinalis belongs to the family of
Lamiaceae, a large group of medicinal
plants. M. officinalis is a perennial
plant that grows in all over the
Mediterranean region. The leaves of
M. officinalis have been used in folk
medicine especially in Turkey and
Iran, for the treatment of some disease

[14]. In contrast of our results previous
studies showed that the strong
antioxidant activity of oregano by
using different methods (DPPH radical
scavenging method, ORAC assay and
ß –carotene bleaching method) in
comparison with different plants [12],
[15]. The results revealed strong
correlation between the antioxidant
activity and total phenolic compounds
as the result of Herodes et al [16],
whereas some authors found a poor
correlation between phenolic content
and the antioxidant activity [17].
Antibacterial
activity
of
ethanolic extracts and phenolic
compounds extracts of oregano and
lemon balm against some of food
poisoning bacteria were showed in
table 2.
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(isoquercitrin, rhamnocitrin, luteolin,
apigenin-7-O-glucoside) [22].

Table (2.) Antibacterial activity of
ethanolic extracts and phenolic
compounds extracts of oregano and
lemon balm against some of food
poisoning bacteria.
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It was found that ethanolic
extract of lemon balm was more
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highest inhibition zone (26 mm)
towards B. cereus, while Oregano
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moderate antibacterial activity, this
suggested that there was no
relationship between antibacterial
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between the phenolic contents and the
antibacterial activity of plants. Many
previous studies had reported that
antibacterial activity was closely
related to the concentration of phenolic
compounds [18, 19].
A. hydrophila was more resistant
than other bacteria. It has been
suggested that high resistance to plant
extracts in gram –negative bacteria is
due to the outer membrane of their cell
wall, acting as barrier to many
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such as ß-pinene, camphene and
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المحتوى الفينولي والفعالية المضادة لالكسدة والبكتريا للمستخلص االيثانولي
لنباتي الترنجان والبردقوش
رامي علي تقي*
* معهد الهندسة الوراثية والتقنيات االحيائية للدراسات العليا  /جامعة بغداد .

الخالصة:
درست الفعالية المضادة لالكسدة للمستخلص االيثانولي ومستخلص المركبات الفينولية لنباتي الترنجان
والبردقوش وفعاليتها المضادة اتجاه بعض بكتريا التسمم الغذائي ( typhi , Staphylococcus aureus
 )Aeromonas hydrophila,ومحتواها من المركبات الفينولية
Bacillus cereus , Salmonell
والعالقة بين المحتوى الفينولي وكل من هذه الفعاليات .
اظهرت النتائج ان نبات الترنجان أمتلك اعلى محتوى فينولي ( 11.1ملغم /غم) وأحتوى البردقوش
مركبات الفينولية اقل بمرتين من الترنجان  ,وأن الترنجان امتلك اعلى فعالية مضادة لالكسدة  ,اذ سبب اعلى
تثبيط الكسدة الدهون لمستحلب حامض اللينوليك (  )% 10.1وهي اعلى من الفعالية المضادة لالكسدة لاللفا-
توكوفيرول (  , )% 71.1و ان المصدر الرئيسي للفعالية المضادة لالكسدة لهذه النباتات يعود الى المركبات
الفينولية  .اظهرت النتائج الترابط القوي بين الفعالية المضادة لالكسدة ومحتوى المركبات الفينولية  .المستخلص
األيثانولي للترنجان اكثر فعالية في تثبيط كل العزالت البكتيرية وبأعلى قطر منطقة تثبيط تجاه بكتيريا
 61( B.cereusملم)  ,أما البردقوش فلم يظهر فعالية واضحة مضادة للبكتريا وكانت بكتريا A.hydrophila
االكثر مقاومة للمستخلصات مقارنة ببقية العزالت  ,ومن خالل نتائج تاثير مستخلص المركبات الفينولية في
البكتريا لم يكن هنالك عالقة بين الفعالية المضادة للبكتريا ومحتوى الفينوالت وان التثبيط قد يعود لمركبات
اخرى .
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