Rezzoug et al

Journal of Drug Delivery & Therapeutics. 2020; 10(2-s):75-79

Available online on 15.04.2020 at http://jddtonline.info

Journal of Drug Delivery and Therapeutics
Open Access to Pharmaceutical and Medical Research
© 2011-18, publisher and licensee JDDT, This is an Open Access article which permits
unrestricted non-commercial use, provided the original work is properly cited

Open

Access

Research Article

Phytochemical Screening and Antioxidant Activities of Different Organic
Extracts of Three Algerian Plants
Maria Rezzoug1, Boulanouar Bakchiche1*, Abdelaziz Gherib1, Ouahid Elasri2
1 Laboratory

of Process Engineering, Faculty of Technology, Laghouat University, Laghouat, Algeria

2 Biochemistry

and Biotechnology Laboratory, Mohammed First University, Oujda, Morocco

ABSTRACT
We compared the phytochemical constituents and antioxidant activities of three important species of Lamiaceae in Algeria (Mentha spicata,
Ocimum basilicum and Thymus algeriensis). We noticed that the M. spicata species contains the largest fraction of phenolic and flavonoid
products (231 and 22 mg / g) than the other two species studied. Other hand we founded that the two species M. spicata and T. algeriensis show
excellent antioxidant activity in the ethanolic extract according to the two tests (DPPH and ABTS) compared to the ascorbic acid of reference.
But the specie O. basilicum has good antioxidant activity in aqueous extraction. This Lamiaceae family takes an important place in the lives of
Algerians citizens, so this species are very good source of natural antioxidant compounds in algerian traditional medicine.
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1. INTRODUCTION
In African countries such as Algeria, the traditional medicine
by herbal treatment takes an important place in the lives of
citizens. Traditional medicine uses plants for both their
curative and their preventive properties. The medicinal
herbal have a use of various phytochemical or the bioactive
compounds. The consumption of this vegetable containing
antioxidants has been found to offer protection against these
diseases.[1] This phytochemicals species also known as
secondary metabolites, natural plant constituents present in
all plant parts which are responsible for medicinal
properties of plants. [2] Among the medicinal plants in
Algeria found the Lamiaceae family. This species is one of
the largest and most distinctive families of flowering plants;
It contains about 236 genera and more than 6000 species. [3]
It is one of the most diverse and widespread plant families in
terms of ethno medicine.[4]
The Lamiaceae family are valuable in cosmetic, flavoring,
fragrance, perfumery, pesticide, and pharmaceutical
industries.[5]Several researchers consider this family among
medicinal herbal because it is has Phytochemicals present in
plants are important as they may determine the medicinal
value posed by the plants. These phytochemicals are
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categorized into two main sets namely primary and
secondary. [6,7] The primary consists of amino acids, proteins,
sugars and the secondary comprises the alkaloids,
flavonoids, tannins, terpenoids, saponin and others. Majority
of the phytochemicals have been known to exert valuable
therapeutic and pharmacological effects such as insecticidal,
bactericidal, fungicidal, anti-parasitic, anti-constipative and
probable antiviral effects .[8]
In this work, we determined the phytochemical constituents
and antioxidant activities of three important species of
Lamiaceae in Algeria (Menthas picata, Ocimum basilicum and
Thymus algeriensis).

2. MATERIALS AND METHODS
2. 1. The plants
The whole aerial parts of the study plants including Mentha
spicata, Ocimum basilicum and Thymus algeriensis were
collected from its natural habitats from Laghouat region
(Fig.1& 2) between the months on April and June, 2017. The
plants were authenticated at the Department of Agronomy,
Faculty of Science, University of Laghouat. The plant
material was air-dried for 15 days and stored at room
temperature without exposure to direct sunlight.
CODEN (USA): JDDTAO
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Fig. 1: The three plants studied in this work.

Fig. 2: Map of the sampling area.

2.2. Preparation of different extracts:
Aerial parts of M. spicata, O. basilicum and T. algeriensis were
prepared by sequential extraction method using four organic
solvents in the basis of polarity of solvents (Chloroform,
Ethyl acetate, Ethanol and Aqueous). 10g of the aerial parts
sample was taken in a conical flask and 100 ml of chloroform
solvent. The conical flask was kept on mechanical shaker for
24 hours, after that the extract was filtered through
whattman filter paper. The dried extract was recovered and
stored in refrigerator for further use. Percent of Yield was
calculated as follows:
Extract yield
Weight of the dry extract (g)
=
× 100
Weight of the sample used for the extraction (g)
2.3. Phytochemical Screening
Preliminary qualitative tests were carried out on the
foregoing prepared extracts following the method of
Harbone[9] for the presence of various classes of compounds
such as compounds phenolic, flavanoids, tannins, alkaloids,
saponins, carbohydrates, steroids and proteins.
2.3.1. Determination of Total Phenol Content
In a test tube, 200 µl of the extract was mixed with 1 ml of
Folin–Ciocalteu reagent and 800 µl of sodium carbonate
(7.5%). After shaking, it was kept for 30 mn reaction time.
The absorbance was measured at 750 nm. Using gallic acid
monohydrate, standard curve was prepared and linearity
was obtained in the range of 10-100 µg/ml. using the
standard curve, the total phenol content was obtained. The
total phenol content was expressed as gallic acid equivalent
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in mg/g of the dry weight. All measurements were carried
out in triplicates. [10]
2.3.2. Determination of total flavonoid content
Total flavonoid content was determined by aluminum
chloride method. 1 ml of the extract was mixed with 1 ml
AlCl3 (2%). After incubation at room temperature for 15 min,
the absorbance of the reaction mixture was measured at 415
nm. All determinations were carried out in triplicates. Using
rutin, standard curve was prepared and linearity was
obtained in the range of 1-10 µg/ml. The total flavonoid
content was expressed as rutin equivalent in mg/g of the dry
weight. [10]
2.3.3. Determination of antioxidant activity by DPPH
radical
The free radical scavenging activity of solvent extracts,
based on the scavenging activity of the stable 1,1-diphenyl2-picrylhydrazyl (DPPH) free radical was determined by the
method described by Boulanouar [10]. DPPH solution
(0.004%), plant extracts, and standard (Ascorbic acid)
solution were prepared in methanol. Plant extracts and
standard (Ascorbic acid) solution were prepared in different
concentrations 10, 20, 40, 60, 80, and 100 µg/ml. 1.9 ml of
different concentrations of standard solution or plant
extracts was taken in different test tubes and then 0.1 ml of
DPPH (0.004%) solution was added and kept in dark for 30
min. Moreover, absorbance was recorded at 517 nm. The
decrease in absorbance of the DPPH radical caused by
antioxidant was due to the scavenging of the radical by
hydrogen donation. It was visually noticeable as a color
change from purple to yellow. The percentage inhibition
activity was calculated using the formulae below:
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nm after 30 min. The same was done for the ascorbic acid
standard of various concentrations (1 – 100 μg/ml). The
amount of sample necessary to decrease the absorbance of
ABTS by 50% (IC50) was calculated graphically.

𝐴0 − 𝐴01
DPPH scavenging activity (%) = [
] × 100
𝐴0
A0is the absorbance of the control reaction
A1 is the absorbance in the presence of the sample of the
extracts.

3. RESULTS AND DISCUSSION
3.1. Comparison of extraction characteristics

2.3.4. Determination of antioxidant activity by ABTS
radical scavenging

We noticed that each plant species reacted differently with
the extraction solvents. M. spicata has an excellent extraction
with ethanol (21.8%) against O. basilicum and T. algeriensis
show significant water extraction (15.8 and 18.4%)
respectively (Tab.1). This result shows that M. spicata has
chemical constituents soluble in ethanol. On the other hand,
O. basilicum and T. algeriensis have water-soluble
constituents. As well as for three species, the extraction with
ethyl acetate is too small, it does not exceed 6%, which
shows that these plant species contains a small fraction
soluble in this solvent.

The scavenging activity of extracts against ABTS radical was
determined by following the method described by
Boulanouar [10]. Briefly the stock solutions of 7 mM ABTS
and 2.4 mM potassium persulphate (K2S2O8) in equal
volumes were allowed to stand in the dark for 12-16 h at
room temperature. Prior to assay, ABTS solution was diluted
in ethanol to give an absorbance of 0.700 ± 0.02 at 734 nm. 2
ml of the resulting solutions was allowed to react with 200μl
of the plant extracts with different concentrations, reaction
mixture was vortexed and absorbance was measured at 734

Tab. 1: Comparison of different types of extraction characteristics.
CE: Chloroform extract, EAE: Ethyl acetate extract, EE: Ethanol extract, AE: Aqueous extract

M. spicata

CE
EAE
EE
AE

Physical
nature
Semi
solid
Solid
Waxy
solid
Solid

O. basilicum

Color

Yield
(% w/w)

Green

6.8± 0.2

Green

2.2± 0.1

Physical
nature
Semi
solid
Solid

Green

21.8± 0.5

Brown

11.8± 0.5

T. algeriensis

Color

Yield
(% w/w)

Green

4.2± 0.2

Green

5.4± 0.2

Physica
l nature
Waxy
solid
Solid

Solid

Green

10.6± 0.5

Waxy
solid

Brown

15.8± 0.5

3.2. Comparison of phytochemical tests

Color

Yield
(% w/w)

Green

11.6± 0.5

Grean

5.6± 0.2

Solid

Grean

8.2± 0.2

Solid

Brown

18.4± 0.5

aqueous extracts with significant amounts of these chemical
elements in two species M. Spicata and T. algeriensis.
Steroids are present in ethanolic extract with average
amounts in all three species but O. basilicum has a small
fraction in the aqueous extract. The three species contain a
small amount of carbohydrates but the O. basilicum species
has a moderate amount in their aqueous extract. Finally,
flavonoids are excreted in average amounts by ethanol in the
three species. Finally, we have noticed also that O. basilicum
has a significant extraction of the chemical elements in water
whereas the two species M. Spicata and T. algeriensis show a
significant extraction in ethanol.

Phytochemical tests show that the three plant species
studied do not contain alkaloids and proteins in the four
extracts. Thus, these species contain only five chemical
groups (Tannins, flavonoids, saponins, steroids and
carbohydrates) but with different contents and in different
solvents (Tab.2) for this we have adopted a separate
approach to facilitate the analysis and development of each
species.
Tannins are present in all extracts with the exception of T.
algeriensis which does not contain them in the EC and EAE
extracts. The three plants present only the saponins in the

Tab. 2: Comparison of phytochemical tests of this three species plants.
CE: Chloroform extract, EAE: Ethyl acetate extract, EE: Ethanol extract, AE: Aqueous extract +++ = High ; ++ = Moderate ; + = Low; - = Absence

Phytochemicals
tests
Tannins
Alkaloids
Flavonoids
Saponins
Steroids
Carbohydrates
Proteins

ISSN: 2250-1177

CE
+
-

M. spicata
EAE
EE
+
+++
+
++
++
+
-

AE
+
+++
-

CE
+
-
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Plants Extracts
O. basilicum
EAE
EE
AE
++
+++
+++
+
+
+
++
+
+
++
-

CE
-

T. algeriensis
EAE
EE
+++
+
++
++
+
-

AE
+++
+++
-
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3.3. Comparison of total phenolic and flavonoid content

where we found that M. spicata contains a high yield and the
extraction of the five chemical elements (tannins, flavonoids,
saponin, steroid and carbohydrate) in ethanol. On the other
hand, the species O. basilicum contains a significant yield and
the extraction of the five preceding chemical elements in the
water. The third species, T. algeriensis, does not show a
correlation between the extraction yield and the phenol and
flavonoid contents because it has a good yield with water but
contains only tannins and saponins as well as a significant
extraction by the chloroform demonstrates the significant
presence of flavonoids.

When comparing the levels of phenol and flavonoids in the
three species, we noticed that the M. spicata species contains
the largest fraction of phenolic and flavonoid products (231
and 22 mg / g) than the other two species studied (Fig. 3&4).
As well as, the high levels are recorded in the ethanolic
extraction for M. spicata and T. algeriensis against for the
species O. basilicum, it is the aqueous extraction which
recorded the strongest extraction of phenols and flavonoids.

Total phenolic
content (mg/g EGA DW)

These results are correlated with the previous results of the
determination of extraction yields and photochemical tests

240
220
200
180
160
140
120
100
80
60
40
20
0

231.77

125.15

M. spicata
O.
basilicum

39.8339.09
6.42
6.29
4.43

9.19
4.69 1.7

CE

EAE

7.09

EE

21.93

AE

Extraction types
Fig.3: Comparison of total phenolic in three plants.

Total flavonoid contentt (mg/g
ER DW)

CE: Chloroform extract ; EAE: Ethyl acetate extract ; EE : Ethanol extract ; AE: Aqueous extract

24
22
20
18
16
14
12
10
8
6
4
2
0

22.94

16.99
12.71
10.76
9.46

11
5.8

CE

13.18

M. spicata

5.91

EAE

5.97

EE

6.71

4.82

O. basilicum
T. algeriensis

AE

Extraction types
Fig. 4: Comparison of total flavonoid content in three plants.
CE: Chloroform extract; EAE: Ethyl acetate extract; EE: Ethanol extract; AE: Aqueous extract.

3.4. Comparison of antioxidant activity
From table 3, we found that the two species M. spicata and T.
algeriensis show excellent antioxidant activity in the
ethanolic extract according to the two tests (DPPH and
ABTS) compared to the ascorbic acid of reference.
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On the other hand, O. basilicum has antioxidant activity in
both solvents (ethanol and water) but with good activity in
aqueous extraction. This shows that these three species are
excellent producers of antioxidant products where the
importance of valuing the Algerian species.
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Tab. 3: Comparison of the antioxidant activity in three plants studied.
CE: Chloroform extract; EAE: Ethyl acetate extract; EE: Ethanol extract; AE: Aqueous extract; NA: No active.

M. spicata

O. basilicum

DPPH

ABTS

DPPH

ABTS

DPPH

ABTS

IC50(mg/ml)

IC50 (µg/ml)

IC50(mg/ml)

IC50 (µg/ml)

IC50(mg/ml)

IC50 (µg/ml)

CE

1.111 ± 0.002

NA

1.092 ± 0.003

NA

NA

NA

EAE

0.637 ± 0.019

NA

0.671 ± 0.032

NA

NA

NA

EE

0.007 ± 0.0005

10.1 ± 0. 79

0.066 ± 0.007

10.6 ± 0.14

0.052 ± 0.004

42 ± 0.99

AE

NA

NA

0.052 ± 0.001

22 ± 0.25

NA

152 ± 31

2.10-4 ± 10 -6

8.2 ± 0.40

2.10-4 ± 10 -6

8.2 ± 0.40

2.10-4 ± 10 -6

8.2 ± 0.40

Ascorbicacid

CONCLUSION
The present study evaluated the phytochemical constituents
and antioxidant activities of three important species of
Lamiaceae in Algeria (Mentha spicata, Ocimum basilicum and
Thymus algeriensis). We noticed that the M. spicata species
contains the largest fraction of phenolic and flavonoid
products than the other two species studied. We founded that
the two species M. spicata and T. algeriensis show excellent
antioxidant activity in the ethanolic extract according to the
two tests (DPPH and ABTS) compared to the ascorbic acid of
reference. These plants will further evaluated for isolation of
their active principles or formulate herbal antioxidant
preparations with lesser toxic effects than the synthetic one.
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