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ABSTRACT

In order to prolong the storage stability of focalsd to reduce the damage to human body,
synthetic antioxidants are used in industrial psso®y. However, the side effects of some
synthetic antioxidants are documented as theyegerted to be carcinogenic. Present study was
carried out to explore the antioxidant potentiapbenolics, flavonoids and terpenes present in
crude extracts and essential oils of seven selentaticinal herbs of family Lamiacae. Highest
oil yield was observed fobreganum vulgare followed by Melissa officinalis. Lowest oil yield
was recorded foLavendula officinalis. Methanolic extract oM. officinalis showed highest
phenolic content (243.9mg GE/100g DW), while high#avonoid content was recorded in
methanolic extract ofMentha pulegonium (256.2mg CE/100g DW). Highly significant
differences were found among different plants amtentrations for plant extracts and essential
oils. Highest antioxidant activity was recorded éssential oil (68.523%) and methanolic extract
(60.017%) ofM. officinalis. O. vulgare showed lowest antioxidant activity in both essanbil
(46.583%) and methanolic extract (38.585%).
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1. Introduction to certain disorders including cancer. Higher
Polyphenols are major secondary antioxidant potency of polyphenolic
metabolites having important role in  compounds leads to growing interest in
scavenging free radicals in plant cells. isolation and use of natural products as
Oxidative radicals are reported to be a antioxidants [1]. Plant extracts are rich
potential cause of mutations, damage to sources of polyphenolic compounds

lipids, DNA and proteins which in turn lead including phenolic acids, tannins and
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flavonoids [2, 3]. Flavonoids are mainly 15-
C compounds found generally throughout
[4].

compounds isolated from plants having free

the plant kingdom Many natural

radical scavenging potential are reported to
be promising therapeutic agents for several
free radical pathologies [5, 6]. Tannins, high
molecular weight polyphenols are also
found naturally in medicinal herbs and have
a major role in free radical scavenging.
Human diet contain tannins most abundantly
and various biologically important functions

oxidative

including protection against

damage and certain degenerative diseases,

are reported to be exhibited by tannins [7].
The family Lamiaceaes represented by
about 236 genera and 7172 species in the
world [8]. Many members of this family are
beneficial economically and are frequently
useful for several medicinal, ornamental,
commercial and culinary purposes. Several
previous studies reported strong antioxidant
potential of members of lamicea family [9-
11]. Thus, members of the family are very
important due to their medicinal and
aromatic properties leading to production of
the herbal products and food supplements.
Medicinal herbs belonging to family of
lamiacae are rich in essential oil content.
Eseential oils are considered to be one of the

potential agents having strong antioxidant,
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antibacterial and anticancer activities [12-
14] The present study was carried out to
screen out and compare the essential oils
and methanolic extracts of the members of
lamiace family includingMelisa officinalis,
Mentha pulegonium, Napeta cateria,
Oreganum vulgare, Rosemarinus officinalis,
Thymus wvulgaris and Lavendula officinalis
for their phytochemical constituents and

antioxidant potential.

2.1. Materialsand M ethods

2.1.1. Preparation of Plant M aterial

Leaves of the selected seven medicinal
plants were collected and were shadow dried
under glass house conditions at National
(NARC),

leaves were

Research Centre
Dried

subjected to grinding to make coarse powder

Agriculture

Islamabad, Pakistan.

for extraction process. 70g of each of the
dried
macerated in 200ml of 70% methanol for 48

powdered plant material was
hours in air tight bottles. Filtration of this
was carried out using Whatman filter paper
1. Methanol was evaporated from the filtrate
of each plant using Rotary evaporator
(Bibby, RE200B). The dried plant material
was collected, weighed, labeled and stored

at4°C.

2.1.2. Extraction of Essential Oils
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Extraction of essential oils was carried out
through hydrodistillation using clavenger

apparatus. 250g of each of the dried plant
material was used with 3 liter water. Oil was
collected from the wupper surface of
condensed water in separating funnel. OIl
was purified with n-hexane and sodium
sulfite.

EO (%) = Volume of essential oil (ml)

x100/ Weight of dried plant material (Q)

2.1.3. Determination of thetotal phenolic
content

Total phenolic content in dry material of

selected seven medicinal plants was
determined through Folin cicalteu assay. 1
ml of the extract of each plant and gallic
acid standard solution (20, 40, 60, 80, and
100 mg/1} was added to 9 ml ddH20 in a
25ml volumetric flask. ddkD was used as a
blank. To each of the flask 1ml of Folin
cicalteu reagent was added and shaken
vigorously. 10 ml of 7% N#&Co; solution
was added to each of the mixture after 5
minutes. Volume of the solution was raised
up to 25ml with distilled water. Samples
were incubated for 90 minutes at room
temperature. UV-VIS Spectrophotometer
Lambda 5 was used to measure the

absorbance against the prepared reagent
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blank at a wavelength of 750nm. The data
for the total phenolic contents of methanolic
extracts of all the seven medicinal herbs was
expressed as milligrams of gallic acid

equivalents (GAE) per 100 grams dry mass
(mg GAE/100 g DW).

2.1.4. Deter mination of thetotal flavonoid

Aluminium chloride colorimetric assay was
used to determine flavonoid content of
selected medicinal herbs. An aliquot (1ml)
of extracts or standard solution of catechin
was added to 10ml
containing 9ml ddkpO. 300ul of 5% NaN©
was added. After 5 min incubation 300ul of
10% AICkL was added. 2ml of 1M NaOH
were added to the flask at the sixth minute

volumetric flask

and volume of the mixture was raised up to
10ml with ddHO. The solution was shaken
vigorously and absorbance was measured at
510nm against the prepared reagent blank
using UV-VIS Spectrophotometer Lambda
5. The data of the total flavonoid contents
of the dry herbs were expressed as
milligrams catechin equivalents (CE) per
100 grams dry mass (CE/100 g DW). All

samples were analyzed in duplicates.

2.1.5. DPPH Assay
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Standard spectrophotometric 1, 1-diphenly -
2- picrylhydrazyl (DPPH) assay was carried
out to measure the free radical scavenging
activity of essential oils and methanolic

extracts of selected medicinal herbs. Four
concentrations of essential oils and plant
extracts (50, 100, 150 and 200ppm) were
used. 25 pl of each concentrations of
essential oil and plant extract was added to
2975 pl of 0.1mM methanolic solution of

DPPH. 60 minutes incubation was given to
all the samples at room temperature. DMSO
was used as blank. Absorbance of the
samples was measured against blank at
517nm using UV-VIS Spectrophotometer

Lambda 5. All the samples were analyzed in

triplicates.

2.2. Calculation

Inhibition of free redical by DPPH in
percent (I %) were calculated in following
way.

1% = [(Ablank- Asampid /Apland * 100

Apiank IS the absorbance of the control
reaction (containing all reagents excepts the
test compound ) Ampeis the absorbance of

the test compound.

2.3. Statistical analysis
Data was expressed as means of three

replicates and was subjected to analysis of
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variance followed by LSD using software

statistix version 8.

3. Resultsand Discussion
A plethora of previous studies indicate that

certain plant derived compounds such as
vitamins, phenolic acids, flavonoids, dietary
fibers and free radical scavengers play an
important role in the prevention of common
diseases like cancer, inflammation, dibetes,
certain cardiovascular disorders and aging
process [15,16]. Such natural compounds
are considered to be promising health
promoting agents due to their antioxidant
attibutes [17-19].

The family Lamiacae lists about 250 genera
and more than 6700 species [20]. Certain
members of Lamiaceae family are used as
dietary supplements and are considered to be
important preventive agents of many
disorders [21-23]. Essential oils and extracts
of these plants are known to possess
antiseptic, anti-inflammatory and
antimicrobial activities [24-26]. Phenol sand
flavonoids have been implicated as natural
antioxidants in fruits and vegetables,
possessing health maintaining and protecting
abilities [27].

Crude methanolic extracts of selected seven
medicinal plantsNlelisa officinalis, Mentha

pulegonium, Napeta cateria, Oreganum
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vulgare, Rosemarinus officinalis, Thymus the data shown in Fig 1. Methanolic extract
wvulgaris and Lavendula officinalis) were of M. officinalis showed highest phenolic
screened for phytochemical analysis. The content (243.9mg GE/100g DW), while
guantitative estimation of phytochemical higest flavonoid content was recorded in
constituents of these five herbs showed that methanolic extract of M. pulegonium
these medicinal plants are rich source of (256.2mg CE/100g DW).

total phenolic and flavonoids according to
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Fig. 1. Total Phenols and Flavonoids in medicinal plamt:iethanolic extracts
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Fig. 2. Essential oil yield from different medicinal plardf family Lamiaceae
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Lamiaceae plants are a source of aromatic
oil responsible for specific flavour and

aroma. In spite of the other secondary
metabolites such as alkaloids, ursolic acid
[28],

the major

and iridoids terpenoides and

flavonoides are compounds
studied so far in this family [29]. Many of

the biological activities are associated with
the terpene constituents of the essential oils
of these plants [30]. Terpenoids are also
linked to the chemical defenses of these
plants against the attack of herbivores and
[31]. In the

present study percent essential oil yield was

pathogenicmicroorganisms

determined of the selected seven medicinal
herbs of family Lamiacae.

Mean values for essential oil yield from
different parts of lemon basil are presented

in Fig.2.

Pakhtunkhwa J. Life Sci. Volume 02, | ssue 03/04, 2014, P 107-117

Highest oil vyield was observed for
(0.45%) by
M.officinalis. Lowest oil yield was recorded
for L.officinalis (0.02%).

The antioxidative property of polyphenaols is

O.wulgare followed

a predominant feature of their radical-

scavenging capacity [32, 33]. Due to ideal
structural chemistry of polyphenoles they
possess more antioxidant potential than
ascorbate and tochopherol [34]. Recently a
highest rate of cardiovascular disorders due
to lipid peroxidation has been recorded
worldwide that is to the exposure of human
population to reactive oxygen species in the
environment and also due to their large
[35, 36].

generation in  aerobes

Table 1. Analysis of variance for antioxidant activity afsential oils of different medicinal

plants
Source DF MS F
Treatment 6 1803.51 10.80**
Dose 3 245.53 79.29**
Error 18 22.74
Total 27

** Highly significant at ~<0.05
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Table 2. Analysis of variance for antioxidant activity oethanolic extract of different edicinal

plants
Source DF MS F
Treatment 6 1992.37 181.33**
Dose 3 204.06 18.57**
Error 18 10.00
Total 27

** Highly significant at ~<0.05

Four different concentrations (50, 100, 150
and 200ppm) of the prepared methanolic
extracts and essential oils of selected
medicinal herbs were subjected to screening
for their

through DPPH assay.

possible antioxidant activity

Highly significant
differences were found among different
plants and concentrations forplant extracts
and essential oils (Table 1 and 2). Highest

antioxidant activity was recorded for for

essential oil (68.523%) and methanolic
extract (60.017%) of M. officinalis.
O.wlgare showed Ilowest antioxidant

activity in both essential oil (46.583%) and
methanolic extract (38.585%). Antioxidant

activity of extracts and essential oils

increased in a dose dependendent manner.
Highest antioxidant activity was depicted at
200ppm for both the extracts and essential
oils of all the seven medicinal herbs, while
lowest at 50ppm (Table 4).

Comparatively essential oils were having
higher free radical scavenging potential than
The

properties of the essential oil and different

methanolic  extracts. antioxidant
extracts ofamiacae family plants have

been previously reported. Higher ratio of
polar polyphenolic compounds and terpenes
in essential oils is responsible for exhibition

of higher antioxidant activity [37].
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Table 3. Mean values for antioxidant activity (DPPH assafyjlifferent medicinal plants

S.NO Plant Antiogsi(izp]tig\lctoi\i/li;y of Antioxidarllztxfg(i;\gty of Plant
1 Lemon Mint 68.523 60.017
2 Rosemary 66.440 47.743°
3 Penneroyal 61.26% 55.126°
4 Thyme 61.26% 43.638°
5 Lavender 55.800 51.270¢
6 Napeta Cateria 51.945° 51.61%
7 Oregano 46.583 38.585

*Means with same letters are statistically non-gigant at P<0.05.

Table 4. Mean values for antioxidant activity (DPPH assafylifferent medicinal plants at four
different concentrations

S.NO Concentration Antiogsicigr;:igcg\i/li;y of Antioxidargxﬁgl\t/isty of Plant
1 200ppm 77.4G7 68.267
2 150ppm 65.379 57.359
3 100ppm 51.754 43.957
4 50ppm 40.530 29.267

*Means with same letters are statistically non-gigant at P<0.05.

these medicinal plants would be more useful
4. Conclusion antioxidant agents as compared to synthetic
A good array of secondary metabolites and 9 b y
antioxidant potential was exhibited by antioxidants. Further studies are required to

essential oils and methanolic extracts of explore  antioxidant  potential  of these

members of family Lamiaceae. Therefore purified  natural - products  from  these

. . essential oils and crude extracts.
these essential oils and crude extracts of
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