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Abstract:

In this study a comparison of the Cytotoxicity and antimicrobial action of the
aqueous and 70% methanol extracts from the
species Salvia officinalis L. (Lamiaceae), originating from Sudan was carried

out.
Material and Methods:

Aqueous, and aquatic methanolic extracts of S. officinalis was investigated
for its antimicrobial activity and cytotoxicity using brine shrimps lethality

assay.

Results:

flower of the herbal

The methanol extract was found to contain cardiac glycosides, flavonoids, saponins and alkaloids. It
exhibited antibacterial activities against Staphylococcus aureus, Bacillus stearothermophilus,
Micrococcus luteus, Serratia mascences, Clostridium sporogenes, Escherichia coli, Klebsiella
pneumoniae, Bacillus cereus, Pseudomonas fluorescence. It was also found to be potent against
brine shrimps with LC50 value of 55.1- 55.6 ppm. The 70% methanol extract has a stronger

antimicrobial activity than the aqueous one.

Conclusion:

This work has revealed further potentials of S. officinalis L flowers as an antimicrobial agent,
especially against P. aeruginosa which is resistant to some antibiotics.
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f :alvia is a large and polymorphous genus
of the family Lamiaceae, comprising
about 900 species with almost

cosmopolitan dissemination'. The Flora of
Serbia comprises 14 species of this genus was
investigated earlier’. They concluded that the
chemical contents are varies depending on the
locality, extraction procedures and extracting
agents, and especial position among them has
the herbal species S. officinalis

Some components of S. officinalis have

antimicrobial activity especially essential oils.

Shiota et al’ also reported that Linalyl acetate
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and terpineol extracted from S. officinalis L.
have the greatest power of bacterial
inhibition. Antifungal action of alpha-
bisabolol, farnesol, anethole, carvacrol has
been proved before’. Salvin from acetone
extract of the dried flowers is effective against
Staphylococcus aureus, and C. albicans®.

In this work a comparison of antimicrobial
activity and cytotoxicity using brine shrimps
lethality assay was carried out.

MATERIALS AND METHODS

Plant material

Salvia officinalis L flowers were collected
from local market in Khartoum Sudan. The
plant was identified by Department of Botany,
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Faculty of Science, University of Khartoum;
it was authenticated at Medicinal and
Aromatic Plants Research Institute of the
National Center for Research, Sudan.

Extraction of plant materials

Plant sample was air-dried and ground. 400
grams of the plant material were macerated
with 1000ml in the solvent(s) at room
temperature and after 24 h filtered through
Whatman number 1 filter paper. The
procedure was repeated three times to ensure
exhaustive extraction of the plant material.
The extracts were concentrated, and the
solvent removed by evaporation under
reduced pressure in a rotary evaporator, at
40°C. The extracts were further dried by
freeze-drying and kept in a freezer, at 4°C,
until the time of use’.

Phytochemical screening

The powder of the plants was screened for the
presence of alkaloids, saponins, tannins,
anthraquinones, cardiac glycosides, lavonoids
and phlobatannins according to the methods
described elsewhere”.

Salvia officinalis L. flowers

Antimicrobial activity test:

Preparation of standard  bacterial
suspensions:

one-ml aliquots of 24 hours broth cultures of
the standard organisms were aseptically
distributed on to nutrient agar slopes and
incubated at 37°C for 24 hours, the bacterial
growth was harvested and washed off with
sterile normal saline, to produce a suspension
containing about 10%-10° colony-forming
units per ml. The suspension was stored at
4°C until the time of use®.

Preparation of standard

suspensions:

fungal

The fungal cultures were maintained on
Sabouraud dextrose agar, incubated at 25°C
for three days. The fungal growth was
harvested and washed with sterile normal
saline and the suspension was stored at 4°C
until the time of use®.

Tablel: Phytochemical constituents of the plants extracts.

Botanical name part Metabolite
used
(family) 1 2 4 5 6 7 8 9
Salvia officinalis L.
Flower + + + + + + + +
(Lamiaceae)

1= triterpene; 2= alkaloid; 3=flavonoid; 4= tannin; 5=saponin; 6= anthraquinone; 7= cyanogenic
glycoside; 8= cardiac glycoside; 9 = Steroidal ring;
(+) = detected; (-) = not detected, and (£) = detected in a very low or fain result
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Table2: Antimicrobial activities of the aqueous and 70% methanol extracts of
Salvia officinalis L flowers against standard microorganisms

Plant extract

Microorganism (standard strains)

Species vic (%) EC Zone of Inhibition (mm)'
Part used mg/ml .Of mel/ . .
Family name yield 1 Bacterial strains Fugal
strains
Sa*> Bs Pa* Cs° Ec Kp' B Cd  4n”
10 | 20 - 25 10 24 9 - - -
ofﬁf?nl;ll?s L 50 025 - 29 19 29 15 - - -
. 032+
(Lamiaceae) 015 7.5
i?ifﬁs 1003 18 35 24 35 24 8 - &
150 | 40 29 39 24 42 34 15 18 +
Salvia 10 28 - 29 - 29 - - - -
officinalis L.
(Lamiaceae)
70% methanol 50 33 7 33 10 35 11 - - -
extract 1.30 + 33
0.20 '
100 | 38 10 36 17 39 17 - - -
150 | 48 10 40 21 48 21 7 17 +

EC= Extract Consentration;**= Minimum inhibitory concentration; 1=values are the mean of four
replicates; (+) complete inhibition, (+) medium inhibition and (-)= no inhibition. °= Staphylococcus

3 . g4 . 5 -
aureus ;”= Bacillus stearothermophilus ;"= Pseudomonas aeruginosa ; ~= Clostridium
6 . . .7 . . 8 . 9 .
sporogenes, "= Escherichia coli;;"= Klebseilla pneumoniae, "= Bacillus cereus, = Candida

- 10 . .
alicans; “=aspergillus niger;
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Antibacterial activities

Antibacterial activity was studied by a disc-
diffusion method. Each of the innocula (test
organisms) (1 ml) was poured into sterile
Petri-dish. A medium (about 40°C) was
poured into each of the Petri dishes (20 ml).
The medium was left to stand for 5 min to
allow it to set. Holes were bored on the media
with the aid of a sterile cork borer of 10 mm
diameter. The holes were marked, and then
different concentrations of the plant extract
were pipette into the hole wusing sterile
syringes. Plates were then incubated at 37°C
for 24 h. The sensitivities of the test
organisms to the plant extracts were indicated
by clear zone of inhibition around the holes
containing the plant extracts and the diameter
of the clear zone was taken as an index of the
degree of sensitivity®.

Minimum inhibitory concentration

The minimum inhibitory concentrations of the
plant extracts against the sensitive organisms
were determined using the agar disc method.
Serial dilutions of the plant extracts were
prepared to obtain 20, 10, 5, 2.5, 1.25, 0.625
and 0.313 mg/ml. Each of the innocula (1 ml)
was poured into each Petri-dish and the agar
was later poured and allowed to set. Wells
were bored using the sterile 3 mm cork borer.
Serial dilutions of the extracts were added
into the marked wells. The plates were
incubated at 37°C for 24 h. The growth was
observed to determine the sensitivity of each
organism using clear zones of no microbial
growth. The least concentration of the plant
extract that had inhibitory effect was taken as
the minimum inhibitory concentration (MIC)
of that plant extract against such organisms®.
Brine shrimp lethality test of crude
extracts

Seawater was put in a soap case (partitioned
into dark and light area). Brine shrimp eggs
were added to the dark side and covered.
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The set up was left in a well lit place for 48 h.
The hatched eggs, which swarm to the lit side,
were used for the bioassay. 20 mg of each of
the extracts was dissolved in 2 ml of sea
water. From this solution, 500, 50 and 5 ml
were transferred into vials and made up to 5
ml. The corresponding concentrations were
1000, 100 and 10 g/ml, respectively. Ten (10)
brine shrimps (nauplii) were transferred into
each of these vials using Pasteur pipette.
Replicates of each of the dose levels were
prepared, using seawater as control Number
of survivors, deaths, and nauplii with sluggish
movement were recorded, 24 h later. The
mean percentage mortality was plotted against
the logarithm of concentrations and the
concentration Kkilling fifty percent of the
&arvae (LCso) was determined from the graph”

Results:

The results of the preliminary phytochemical
screening were shown in table 1, while the
antimicrobial activities of the extracts
obtained from S. officinalis flower were
shown on table2. The minimal inhibitory
concentrations of the 70% methanol extract of
Salvia officinalis L. flower were demonstrated
on table3. Aqueous and aquatic methanol
extracts of S. officinalis L flowers were found
to be potent against brine shrimps with LC50
value of 55.1 and 55.6 ppm respectively. The
brine shrimps lethality was found to be
concentration-dependent as in table 4.

Discussion:

Preliminary phytochemical screening as
shown in table 1 is in agreement with earlier
reportsQ’ . The methanol extract of S
officinalis flower showed significantly higher
antibacterial activity compared to the aqueous
one and compares well with that of
gentamycin and streptomycin. However, it is
superior to streptomycin which was not able
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to inhibit the growth of E. coli. This is in
keeping with the literature where some
components of S. officinalis extracted as
Linalyl acetate and terpineol compounds were

Salvia officinalis L. flowers

found to have the greatest power of bacterial
inhibition'', while Salvin from acetone extract
of the dried flowers is effective against S.
aureus’.

Table 3: Values of minimal inhibitory concentration [MIC] of the 70% methanol extract of Salvia

officinalis L. flower

Micro- Escherichia Pseudomonas . Staphylococcus Candida
. . : Bacillus .
organisms coli aeruginosa o aureus albicans
subtilis
Flower
MIC
(uL/mL) 70 60 13 14 35
Table 4: Effects of Salvia officinalis L flowers extracts on brine shrimps
Plant name Conc. No. of No. of No. of LD50 (ppm)
. e N N
extract (ng/ml) subject Living death SD
Salvia
officinalis 1000 10 4 6
L. 55.14£3.12
(Lamiaceae)
Aqueous 100 10 5 5
extract
Salvia 1000
officinalis 10 3 7
L.
(Lamiaceae) 55.6£3.01
70%
methanol 100 10 4 6
extract

Values are mean + SD of 3 replicates.

On the other hand methanol extract at
concentration of 150 ml\ 1 exhibited
antifungal activity against C. albicans. This
result goes with other reports which proved
the antifungal activity of S. officinalis* .
Those reports concluded that the antifungal
activity of S. officinalis is due to the presence
of alpha-bisabolol, farnesol, anethole, and
carvacrol.
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Brine shrimp lethality is a general bioassay,
which is indicative of cytotoxicity,
antibacterial activities, pesticidal effects and
various pharmacologic actions'>'*. A positive
correlation between the antimicrobial activity
and the brine shrimps lethality was observed
in this study.
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Conclusion:

This work has revealed further potentials
of S. officinalis L flowers as an antimicrobial
agent, especially against P. aeruginosa which
is resistant to some antibiotics. Studies
regarding the mode of action for these
compounds in the bacterial cell should be
done. The high LD50 value in brine shrimps
lethality and high antimicrobial activity points
to the relative safety of the extract as an
antimicrobial agent.
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