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Abstract

The purpose of this study was to investigate the phytochemical and antibacterial
activities of eight Libyan medicinal plants including Petroselinum crispum, Eruca sativa,
Rosmarinus officinalis, Apium graveolens, Mentha piperita, Thymus capitatus, Punica
granatum and Ocimum basilicum. These plants were locally available from different
regions in Libya. The leaves of the selected medicinal plants were washed, air dried and
then powdered then dissolves in three different solvents which represent the aqueous,
methanol and ethyl acetate, the phytochemical screening of samples are showed the
presence of the important phytochemical compounds such as Alkaloids, Phenols,
flavonoids, saponins, carbohydrate and tannins within most all the plants selected. The
antibacterial activities of these plants were evaluated using the agar diffusion method
against Staphylococcus aureus, Bacillus subtilis as gram-positive and Escherichia coli,
Pseudomonas aeruginosa as gram-negative. The results obtained revealed that not all of
the plants were active against the bacteria tested. Over all, the methanolic extract of Punica
granatum displayed the greatest antibacterial activity than others. This increased activity
may due to the presence of the most active compounds in this plant.

Inhibition zone values of the methanol extracts were within the ranges of 9.00 -
36.00 as significantly compared to the ethyl acetate extracts were 9.00-26.00 mm (P <
0.05) and the water extracts which not displayed any activity.
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Introduction:

The contribution of medicinal plants in the worldwide spectrum of healthcare has
been invaluable. These natural products have been formed the basis of complex traditional
systems of medicine existence since thousands of years (Butler and Newman, 2008),
Ancient different cultures of the world had plants as an integral part of medical use and
their importance. To addition, these plants have also form the establishments of modern
medicine where a number of drugs have been developed from lead compounds discovered

from medicinal plants.
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Few examples being: morphine, aspirin, salicylic acid, taxol which classified as a
plant alkaloid and vinblastine that obtained from the Madagascar periwinkle plant. Most of
these plant derived drugs were originally discovered through the study of traditional cures
and folk know of native people and some of these could not be substituted despite the
enormous advancements in synthetic chemistry!?. Plant based medicine gives priority to
nutritive, tonic approach over therapeutic intervention, thus leading to a safe and natural
curing. However, in due course of time the search for strong medicine led to an increasing
emphasis on potent, toxic botanicals like opiates, henbane, belladonna and a gradual
abandonment of more gentle, safer remedies that had once been the mainstay of herbal
medicine.

The toxicity and ineffectiveness of herbal medicinal products increased and led to a
decline in the practice as well as belief in herbalism to a significant level, particularly in
the west countries®. Looking to the present, the time wheel has taken a full turn and after a
century or so, the herbal medicine are becoming increasingly clear; in contrast to the
natural, holistic benefits of the herbal approach. In the last two decades there was a
dramatic back in the interest in medicinal plants and their products in the worldwide
spectrum of healthcare*. In the present study, the plants selected approved to have a
bioactive components which strongly support the previous finding reported by others. For
example, Parsley (Apiaceae), is a remedy against common arthritis, cold, acne and liver
diseases, and which mainly contain flavonoid, tannin, phytochemical compounds, vitamin
K, C, and A, with some other materials, and has antimicrobial and antioxidant activities®.
Plant selected also have shown credible antimicrobial, anti-inflammation and antioxidants
activities in various studies®. The other different seven plants were extensively found to be
a remedy for various disease such as extensively used in arthritis, anemia, diabetes,
hepatitis, indigestion diseases. The plant contains phytochemical, rich with Vitamins,
material and fibers, and have antifungal, antimicrobial and antioxidant activities of through
many searches and studies’3%10-11:12,

Collection of plant samples

Eight edible plants (Table 1) were collected from different regions in Libya. Efforts
have been made to collect these plants in quite conditions for the correct botanical
identification. Healthy and disease free edible plant part were collected for phytochemical
and antimicrobial activity.

Table 1: Selected medicinal plants for phytochemical and antimicrobial screening.

Local name Scientific name Family Habitat
Gerger Eruca sativa. Brassicaceae Wild
Nana Mentha piperita L. Lamiaceae Farm
Krafiss Apium graveolens L. Apiaceae Wild
Madanose Petroselinum crispum Apiaceae Wild
Habagq Ocimum basilicum L. Lamiaceae Wild
Romman Punica granatum L. Punicaceae Wild
EKlil ElI-Gabal Rosmarinus officinalis L. Lamiaceae Farm
Zatar Thimys capitatus L. Lamiaceae Farm
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Preparation of plant samples

Fresh plants were cleaned with distilled water and external moisture wiped out with
a dry cloth. The edible portion was separated, dried under shade place for several days. The
dried plant portions have been grinded to obtain the powder samples and then stored in
cleaned polyethylene container until to be used.

Chemicals

Methanol, Ethyl acetate, Chloroform, Wagner, Dragendroff, Hager, Benedict,
Fehling A&B, Biuret, Ninhydrin, Barfoed, a-naphthol, Ferric Chloride, Sulphuric acid,
Hydrochloric acid, Gelatin, Sodium Hydroxide, Lead acetate, Glacial acetic acid, Muller
Hinton Agar, Nutrient Broth, were obtained from the chemistry department, University of
Tripoli. Tetracycline was provided by the microbiology department.

Preparation of plant extracts
Organic extracts

Ten grams of each grounded sample were separately dissolved in a flask containing
100 ml of 95% ethyl acetate and other flask containing 96% methanol for 72 hr. The
samples were filtrated using Whatman Nol filter paper. The obtained samples were
collected and evaporated until dryness at 40 °C under reduced pressure. The residue was
kept in refrigerator at 4 °C until to be.

Aqueous extract

10 grms of each powdered sample was dissolved in 100 ml of distilled water and
boiled for 15-20 min on slow heat and filtrated using Whatman No 1 filter paper. The
filtrates were collected and evaporated until dryness at 40 °C under reduced pressure. The
residue was kept in the refrigerator at 4 °C until to be used.

Phytochemical screening

The methanolic, ethyl acetate and aqueous extracts were used for phytoche-mical
screening using standard methods carried out by!'*!#!% in order to determine alkaloids,
carbohydrates, glycosides, Saponins, Terpenoids & Steroids, phenols, tannins, flavonoids,
Proteins and amino acids:

Preliminary qualitative phytochemical analysis
Alkaloids

Wagner, Dragendorff and Hager tests were used for the detection of alkaloids.
First extracts were dissolved individually in dilute Hydrochloric acid and filtered.
Formation of brown, red and yellow precipitation was observed which indicate the
presence of alkaloids.

Carbohydrates

Prepared samples were dissolved individually in 5 ml distilled water and filtered.
The filtrates were used to test the presence of carbohydrates.

Molisch’s Test (General test for carbohydrates)
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Prepared samples were treated with 2 drops of alcoholic a-naphthol solution in a
test tube. Formation of the violet ring at the junction indicates the presence of
Carbohydrates.

Benedict’s Test (for reducing sugar)
The obtained samples were treated with Benedict’s reagent and heated gently.
Orange red precipitate indicates the presence of reducing sugars.

Fehiling’s Test (reducing sugar)
Filtrates were hydrolyzed with dil. HCI, neutralized with alkali and heated with

Fehling’s A & B solutions. Formation of red precipitate indicates the presence of
reducing sugars.

Barfoed's Test (for Monosaccharide)

Iml of Barfoed's reagent was added to extract and boiled on the water bath. The

solution was observed for the color change reaction'®.

Glycosides:
Keller-Killani’s Test

0.5 grm of the extract was shaken with distilled water 5 ml. To this, glacial acetic
acid 2 ml containing a few drops of ferric chloride was added, followed by H2SO4 1ml
along the side of the test tube. The formation of brown ring at the interface gives positive
indication for cardiac glycoside and a violet ring may appear below the brown ring'”.

Saponins (Foam Test)

0.5 gm of each extract was shaken with 2 ml of water. Foam was produced persists
after ten minutes to indicates the presence of saponins.

Terpenoids / Steroids

For the detection of Terpenoids, Salkowski’s test was used, extracts obtained were
treated with chloroform and then filtered. The filtrates were treated with few drops of
Conc. Sulphuric acid and shaken and allowed to stand. Appearance of golden yellow
colour indicates the presence of triterpenes. However, for the detection of steroids the
extracts were treated with chloroform and then filtered. The obtained sample then were
treated with few drops of acetic anhydride, boiled and cooled. Conc. Sulphuric acid was
added. Formation of brown ring was observed at the junction which indicates the presence
of steroids.

Phenols (Ferric Chloride Test)

Samples prepared were treated with 3-4 drops of ferric chloride solution.
Formation of bluish black colour was observed to detect the presence of phenols.

Tannins (Gelatin Test)

The sample obtained, 1% gelatin solution containing sodium chloride was added.
White precipitate was found which indicates the presence of tannins.
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Flavonoids

Two different tests were used for the detection of flavonoid alkaline reagent and
lead acetate tests. First extracts were treated with few drops of sodium hydroxide solution.
Formation of intense yellow colour, that becomes colour less on addition of dilute acid,
indicates the presence of flavonoids. Secondly the samples few drops of lead acetate
solution were added. Yellow colour precipitate has been formed indicates the presence of
flavonoids.

Detection of Proteins and Amino acids

Biuret Test (proteins)

To 0.5ml of each extract, was mixed with 2ml of Biuret reagent was added and the
reaction mixture observed for the formation of violet colour solution'®.
Ninhydrin Test (Amino acids)

To each extract, 0.25% w/v Ninhydrin reagent was added and boiled for few
minutes. Formation of blue colour indicates the presence of amino acid.

Preparation of Medicinal plants for in vitro Antimicrobial Assay

Four bacterial species obtained from the faculty of Medicinal, university of Tripoli
(Libya) were selected for testing. Representative strains of Gram-positive bacteria were S.
aureus and B. subtilis (Isolated from Tripoli Medical Center). Representative strains of
Gram-negative bacteria were E. coli and P. aeruginosa. For agar well diffusion tests, the
samples were initially diluted in distilled water to obtain concentration of 500, 250, 150
and 75mg/ml.

The plates were prepared using 50ml of sterile Muller Hinton Agar. The surface of
the plates was aseptically inoculated using a 100ul of suspension of bacteria grown
overnight at 37°C in Muller Hinton. Agar cylinders of 6mm in diameter were cut from the
culture media using a sterile glass derhum tube; and then filled with the dilutions of extract
samples. The plates were then incubated at 37°C for and the inhibition zones were
measured .

Results

The phytochemical screenings of eight different Libyan plants were investigated
under different conditions including three extracts of aqueous, methanolic and ethyl
acetate. From table (2, 3, 4 and 5), it is demonstrated that most of the plants contain
carbohydrates, phenols, tannins, flavonoids, saponins, Steroids, alkaloids, and tannins.
Furthermore, as indicated by the ethyl acetate, methanol and aqueous extracts, there were
no saponins in E sativa and M piperita, and no glycosides and phenols in 7. capitatus.
From the result obtained, this work found that, the absence of terpenes and steroids in E.
sativa which was different, with the ethyl acetate, methanol and aqueous extracts being the
most contain of alkaloids in all the eight plants tested. Significant differences were found
between Biuret and Ninhydrin tests for the detection of amino acids and proteins in the
extracts of R. officinalis.
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Table 2: The phytochemical screening of M. piperita , T. capitatus , P. granatum and O.

basilicum.

Tests

Extract

M. piperita

T. capitatus

P. granatum

O. basilicum

Wagner

EA

+

+

+

+

Me

Aq

Dragendroff

Alkaloids

EA

Me

Aq

Hager

EA

Me

Aq

FlH |+ ]

R R B s

Molisch

EA

S B Ed B R Ea

S B Ed EA A B

Me

Aq

4+ |1

4+ |1

Benedict

EA

Me

Aq

|

-+

[+

Fehling

Carbohydrate

EA

Me

Aq

[+

Barfoed

EA

Me

Aq

]+

e R R B Ea

]+

Killer-
Killiani

EA

Me

Aq

+

+

Foam

Saponins|Glycosides

EA

Me

Aq

+ = Positive results, - = negative results (not found)
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Table 3: The phytochemical screening of M. piperita , T. capitatus , P. granatum and O.

basilicum.
Tests Extract | M. piperita T. capitatus | P. granatum | O. basilicum

EA + + + -
% | Salkowski [ Me + - + -
2 E Aq - + + T
22 . EA + + + +
= @ | Liberman Mo n - n 3
= Burchard Aq - " " "
3 Ferric EA - - " -
g | Me : : + :
= Chloride Aq N i N i
£ EA + + + +
E Gelatin Me - + + +
= Aq + + + +
EA + + + +
,'g Alkaline Me + + - +
£ Aq + + + -
= EA + + + +
E Lead Me + + + +
acetate Aq n n n n
EA + - - +
% S| Biuret Me + - - +
.g g Aq + + - +
s £ EA + + - -
& j Ninhydrin Me + + + -
Aq + + - +

+ = Positive results, - = negative results (not found)
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Table 4: The phytochemical screening of P. crispum, E. sativa , R. officinalis and A.

graveolens L.

Tests

Extract

P. crispum

E. sativa

R. officinalis

A. graveolens

Wagner

EA

+

+

+

+

Me

Aq

Dragendroff

Alkaloids

EA

Me

Aq

Hager

EA

Me

Aq

|+ ]

R R B ER

R R B ER

|+ |+ ]

Molisch

EA

Me

Aq

|

|

-+

[+

Benedict

EA

Me

Aq

|

|

-+

[+

Fehling

Carbohydrate

EA

Me

Aq

|

Barfoed

EA

Me

Aq

]+ ]

]+ ]

+

]+ ]

Killer-
Killiani

EA

Me

+

+

Aq

Foam

Saponins | Glycosides

EA

Me

+

Aq

+

+/

+ = Positive results, - = negative results (not found)
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Table 5 The phytochemical screening of P. crispum, E. sativa , R. officinalis and A.

graveolens .
Tests Extract | P. crispum E. sativa | R. officinalis | A. graveolens
EA + - + 4
% | Salkowski [ Me + - - +
=2 . EA + - + +
= » | Liberman Mo n . n n
= Burchard Aq " - - "
< Ferri EA - - - -
g erric Mo : : n ;
i Chloride Aq N n N n
£ EA + + + +
E Gelatin Me + - + +
= Aq + - + +
EA + + + +
=] Alkaline Me + + + +
g Aq + + + +
= EA + + + +
E Lead Me - - " -
acetate Aq n n n n
EA + + - -
@ 2| Biuret Me + + - +
°§ g Aq + - - -
§ E EA + - + -
&~ < | Ninhydrin Me - + + +
Aq - + - +

+ = Positive results, - = negative results (not found,

Bacterial strains were tested in 75, 150, 250 and 500 mg/ml methanol, ethyl acetate
and aqueous extracts for 24h. It was observed that all the extracts showed different growth
inhibition against the gram positive and gram negative bacterial strains. For the gram
positive and gram negative bacteria, the extracts became more active with increasing the
extract concentration which improved the antibacterial activities of most the plants tested.

The antibacterial activities of the plants studied were assessed using the agar will
diffusion method by measuring the diameter of growth inhibition zone showed in table (6,

7, 8,9 and 10).
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Table 6:Antimicrobial activity of the Methanol leaf extract of P. granatum against

different bacteria.

: Organisms S. aureus B. subtillis E. coli P. aeruginosa
Concentration
500mg 26.00+1.00 | 35.00+£1.00 | 36.00+£1.00 | 30.00£1.00
250mg 21.00«1.15 | 29.00+0.57 | 30.00£1.00 | 27.00£1.00
150mg 15.00+0.58 | 21.00+1.15 | 25.00+£1.00 | 23.00+0.58
75mg 10.00+0.58 | 14.00+1.00 | 14.00+£1.00 | 13.00£1.53

“Data are mean +standard deviation. Means within a row are significantly different at P <

0.05

Table 7: Antimicrobial activity of the Ethyl Acetate leaf extract of P. granatum against B.

subtillis:

Concentration B. subtillis
500mg 25.00+0.58
250mg 23.00£1.00
150mg 16.00+0.58
7omg 9.00+0.58

“Data are mean + standard deviation.
Table 8: Antimicrobial activity of the Methanol leaf extract of 7. capitatus against

different bacteria.

. SIS S. aureus B. subtillis
Concentration
500mg 27.00+0.58 29.00+0.58
250mg 23.00£1.00 25.00+1.00
150mg 19.00+1.00 22.00+0.58
75mg 13.00£1.00 10.00+0.58
“Data are mean + standard deviation. Means within a row are significantly different at P <
0.05.
Table9: Antimicrobial activity of the Methanol leaf extract of M. piperita against different
bacteria.
. SIS S. aureus B. subtilis
Concentration
500mg 32.00+1.00 27.00£1.00
250mg 30.00+1.00 21.00£1.00
150mg 25.00+0.57 16.00+1.00
75mg 13.00+1.53 9.00+1.00
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"Data are mean =+ standard deviation. Means within a row are significantly different at P <
0.05

Table 10: Antimicrobial activity of the Ethyl Acetate leaf extract of R. officinalis against

S. aureus.

Concentration S. aureus
500mg 27.00+2.08
250mg 25.00+1.00
150mg 12.00+1.15
75mg 8.00+0.57

“Data are mean + standard deviation.

Among all the extracts, the methanol leaf extracts showed the highest activity (9.00
- 36.00mm) when compared to the ethyl acetate extracts (9.00 - 27.00mm). With regard to
the aqueous extracts obtained of all the plants tested, it has been observed that it was
inactive against the organisms screened. The methanol extracts of P. granatum showed the
highest activity against E. coli. The ethyl acetate leaf extracts of R. officinalis and P.
granatum showed a less activity on S. aureus and B. subtillis (9.00mm).

The obtained results of the leaf extracts are comparable with standard antibiotic
Tetracycline. B. subtillis and E. coli are highly sensitive to the Methanol leaf extract of P.
granatum than the standard Tetracycline antibiotic.

Discussion

Carbohydrates, phenols, tannins, flavonoids, saponins, steroids, alkaloids, and
tannins in eight different plants belonging to different families and regions were assessed
and compared. The significance of the plants in traditional medicine and the importance of
the distribution of these chemical constituents were studied and discussed with their role
and effect in many reports'.

It should be noted that plant constituents such as steroidal compounds are of
important and interest in pharmacy due to their relationship with such compound and six
hormones'®. The phytochemical analysis of E. sativa revealed that contain important
secondary metabolite such as flavonoids, alkaloids, tannins and phenols!®, which was
similar to our finding work. In contrast, the aqueous extract of O. basilicum showed the
presence of flavonoids and alkaloids that different from the study reported by?’. The
differences could be attributed to many factors. It could be due to the cultivation regions. It
has been reported that some plant spices that grow in different areas may contain different
phytochemical contents?®. Another fact it should be noted that, the solvent used for the
estimation of flavonoids levels might have been too low to give positive results in
qualitative test used which probably had a different profile of chemical and compounds.

Reports from other studies also indicated the absence of alkaloids, steroids or
terpenes and flavonoids®. This is contrary to what was obtained in this work. In most cases
tannins are usually associated with flavonoids, which are their monomeric precursor. The
positive results obtained for tannins and flavonoids confirmed this fact.
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The antibacterial activities of eight different extract plants including P. granatum,
M. piperita, T. capitatus. Thymus capitatus, Petroselinum crispum, Apium graveolens,
Eruca sativa and R. officinalis were determined against four pathogenic bacteria strains.
Those are becoming clinical problem in hospital patients. S. aureus is known to cause
series disease such as urinary tract infection, pulmonary tract infection and other blood
infection’!. The results obtained in this work had provided different level of activity
against in E. coli, S. aureus, P. aeruginosa and B. subtillis due to the different extracts

On overall, methanol of leaf extracts of P. granatum at different concentration are
very active against all the tested bacterial strains. Antibacterial properties of the leaf
extracts against the bacteria tested suggests the leaf can be used for wound healing and
septicemia that reported??. The presence of secondary metabolites from the leaves such as
eudesmanoids?® and isoflavone glycoside?* may cause of the antibacterial activity of this
plant. Also there are evidence from the literature that, the phenols, tannins, flavonoids are
active against a wide range of microbes?®?"?8, Their activity is probably due to their
ability to combine with extracellular and sailable protein and to complex with bacterial cell
walls. Also more lipophilic flavonoids in leaves may disrupt microbial membranes?®. Low
and high concentration of the methanol and Ethyl Acetate extracts were recorded in the
antibacterial activity of P. granatum, T. capitatus, M. piperita and R. offcinalis.

The results obtained from in vitro studied showed only the ethyl acetate and methanol
extracts of P. granatum possessed various antibacterial activity against the pathogenic
bacteria selected which in different with the study reported®’. Furthermore, the aqueous
extracts were inactive against the bacteria tested. For example, the water extract of R.
officinalis and T. capitatus were showed no activity against P. aeruginosa which with
agreement to the study conducted by>’.

The study conducted also provide promise results which could enhance the curative
process of MRSA in the Libyan hospitals. Due to the results obtained by>!, A total of 569
doctors and nurses from 4 main different hospitals were investigated for MRSA. Isolates
from 109 of the 569 subjects (19%) were confirmed as MRSA by polymerase chain
reaction assay; the majority (98/109) were from a general hospital. The results provide
evidence that Libyan health care workers could serve as MRSA carriers and has a role in
the spread of MRSA to the public and other workers. further studies are going in order to
isolate, identify and characterize the composition of these plants. The plant studied here
can be seen as a potential source of useful phytochemical compounds and elucidate the
structure of these compounds.

Conclusion

The methanol extract of P. granatum gave significant antibacterial activity against
B. subtilis, E. coli, S. aureus and P. aeruginosa. However, the methanol leaf extract of 7.
capitatus and M. piperita were active against S. aureus and B. subtilis. The ethyl acetate
leaf extract of R. officinalis was only active against S. aureus. The results obtained indicate
that these active extracts have the potential to be a source of biological active agents for
pathogenic bacteria and can be useful natural chemical product for new drugs as an
alternative to the use of antibiotics.
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