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ABSTRACT

The present study investigated the phytochemical, antimicrobial and toxicity studies of Ocimum
gratissimum leaf. The leaves were extracted using n-hexane, ethyl acetate and methanol.
Phytochemical screening was carried out on the three extracts to check for the presence of plant
metabolites. Antimicrobial activity of the methanolic leaf extract was carried out using disk
diffusion method and the toxicity of the leaves extracts was carried out using Drosoplila assay.
The results showed the plant leaves contains secondary metabolites such as tannins, saponins,
flavonoids, alkaloids, glycosides and steroids/terpenes among others. The in vitro antimicrobial
screening of the plant extracts showed that they are potential antimicrobial agents against the
tested microorganisms with S. pneumonia showing highest zone of inhibition of 16 mm at
concentration of 240 mg/cm3. Toxicity using Drosophila melanogaster flies showed the plant
extracts are safe for oral consumption up to concentration of 320 mg/10g diet. The presence of
these secondary metabolites suggests great potentials of the plants as a source of useful
phytomedicine.
Keywords: Antimicrobial activity, Drosophila melanogaster, Ocimum gratissimum,
Phytomedicine

INTRODUCTION
Natural products in particular medicinal plant
have impacted positively on humans in many
aspects of their health such as the digestive
system, nervous system, respiratory system,
immune system, circulation, muscles, and
joints (Ogwuche and Edema, 2020). Natural
products have played central role in
prevention and treatment of human diseases
during thousands of years and remedies based
on natural substances that come from different
sources such as terrestrial plants and
microorganisms, sea macro and
microorganisms, as well as terrestrial

invertebrates and vertebrates (Dar et al.,
2017).
Plant based antibacterial agents have
enormous therapeutic potential as they can
serve the purpose with lesser side effects that
are often associated with synthetic
counterparts. Biomolecules of plant origin
appear to be one of the alternatives for the
control of these antibiotic resistant human
pathogens (Kumaraswamy et al., 2008).
The plant species belonging to Ocimum genus
are widely used for medicinal purposes
(Chinedu and Ofili, 2021). O. gratissimum
has been used extensively by traditional
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healers in many parts of the world. In Nigeria,
the plant is used in the treatment of diabetes,
cancer, inflammation, anemia, pain,
inflammation, diarrhea, fungal and bacterial
infections (Ugbogu et al., 2021). Figure 1
showed O. gratissimum in its natural habitat.

Figure 1: Ocimum gratissimum (Maddi et al.,
2019).

Ocimum species such as O. gratissimum, O.
americanum, O. sanctum, O.
Kilimandscharicum and O. basilicum have
been reported traditionally to possess
medicinal activities and in literature have
been reported to exhibit pharmacological
activity (Maddi et al., 2019).
The farmers in Ekiti state of Nigeria preserve
O. gratissimum which grows on their
farmland in large quantities and is also
believed to repel termites (Kayode and
Akande, 1998). The plant grows slowly with
an average height of 20 to 25m and diameter
of 1m, and had average life span of sixty to
two hundred years (Sheneni et al., 2018).

MATERIALS AND METHODS
Extraction of Plant Material
Extraction was carried out using serial
extraction method. Powdered plant material
(300 g) was weighed and soaked in 1 liter of
n-hexane for 24 hours followed by ethyl
acetate and then methanol. The extracts were
filtered using Whatman 1 filter paper and the
solvent was evaporated using a rotary
evaporator. The filtrates were dried and then
weighed to determine percentage yield.
Phytochemical Screening
Phytochemicals screening of all the
evaporated solvent extracts of O. gratissimum
were tested for the presence of alkaloids,
anthraquinones, cardiac glycoside,
steroids/terpenes, flavonoids, saponins and
tannins were carried out in all the fraction in
accordance with the standard procedure as
follows:
Test for Alkaloids
Dragendorff’s Reagent: Three drops of
Dragendorff's reagent were added to the 2 cm3

crude extract in the test tube. The formation
of a reddish-brown precipitate indicates the
presence of alkaloids (Trease and Evans,
2008).
Wagner’s Reagent: Three drops of Wagner's
reagent were added to crude extract (2 cm3) in
a test tube; formation of dark brown
precipitate reveals the presence of alkaloids
(Trease and Evans, 2008).
Mayer’s Reagent: Few drops of Mayer's
reagent were added to crude extract (2 cm3) in
a test tube, an orange precipitate indicates the
presence of alkaloids (Trease and Evans,
2008).
Test for Anthraquinones
Borntrager’s Test: Two (2) cm3 of methanol
and 2 cm3 of 10 % ammonia solution were
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added to 2 cm3 of crude extract, formation of
rose pink coloration confirmed the presence
of Anthraquinones (Trease and Evans, 2008).
Test for Cardiac glycosides
Keller Kiliani's Test: Fifty milligrams (50 mg)
of crude extract was dissolved in 1 cm3 of
glacial acetic acid containing some ferric
chloride solution. The solution was
transferred to a cleaned test tube followed by
addition of 2 cm3 of sulfuric acid. Formation
of brown ring at the interface indicates the
presence of deoxysugars (Trease and Evans,
2008).
Test for Steroids/Terpenes
Liebermann-Burchards' Test: Two (2) cm3 of
the crude extract was for melted in
chloroform (2 cm3). Then 5 cm3 acetic
anhydride and concentrated sulfuric acid were
added to the solution, formation of green
coloration showed the presence of steroids
(Silva et al., 1998).
Salkowski’s Test: The crude extract (2 mg)
was dissolved in chloroform (5 cm3) followed
by addition of concentrated sulfuric acid (2
cm3) to the mixture, formation of a red
precipitate confirms steroids (Sofowara,
2008).
Test for Flavonoids
Ferric Chloride Test: Two (2) cm3 of 5 %
ferric chloride solution was mixed with crude
extract (2 mg), formation of green precipitate
shows the presence of flavonoids (Trease and
Evans, 2008).
Test for Saponins
Two (2) cm3 of crude extract was diluted with
5 cm3 of distilled water and shaken vigorously
and allowed to stand for 15 minutes,
persistent foaming indicates the presence of
saponins (Silva et al., 1998).

Test for Tannins
Ferric Chloride Test: five (5) cm3 distilled
water was added to 2 mg of the crude extract.
The mixture was heated to boil for five (5)
minutes, then two drops of 5% FeCl3 were
added. Formation of greenish precipitate
showed the presence of tannins (Trease and
Evans, 2008).
Antimicrobial Susceptibility Test
The antibacterial activity of the 3 extracts of
Ocimum gratissimum was determined by a
susceptibility test using the agar disk diffusion
method as describe by Kirby-Bauer Agar
diffusion method (1966). Antimicrobial
testing was performed using four (4) bacterial
pathogens isolated from clinical practice,
namely Escherichia coli, Staphylococcus
aureus, Streptococcus pneumonia and
Salmonella. typhi and Ciprofloxacin as
positive control while sterile distilled water as
negative control. Microorganisms were
maintained at 37 OC on nutrient agar slants,
which were sub cultured and reconfirmed by
gram staining technique.
Preparation of Media
The Nutrient Agar medium used for the study
was prepared according to the manufacturer’s
instructions (Titan Biotech Limited, India).
Twenty-eight gram (28 g) of powdered
nutrient agar (CM0003B) was suspended in 1
dm3 of distilled water which was allowed to
mix and dissolved completely and sterilized
by autoclaving at 120 OC for 15 minutes. The
slurry was poured into petri dish and allowed
to solidify before inoculation (Fawole and
Osa, 2001).
Preparation of Paper Disc for Sensitivity
Test
Four (4) Whatmann No. 1 filter papers (6 mm
diameter) were placed in different
concentrations of 30, 60, 120 and 240 mg/
cm3 for 24 hours. The adsorbed paper disks
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were dried and each was placed on the surface
of the media contained in the Petri dishes
(Akinpelu et al., 2011).
Antibacterial Sensitivity Testing
The four organisms were inoculated into the
medium in a separate plate. The paper disks
prepared earlier were sufficiently poured unto
the plates containing the bacterial cultured
using sterilized forceps dipped in alcohol,
flamed and cooled at room temperature (27
OC). The disks were placed on each spaced 15
mm from each other to prevent the resulting
zones of inhibition from overlapping. The
plates were incubated at a temperature of 37
OC for 24 hours before being examined for
zone of inhibition (ZI) of growth, presence of
zone of inhibition (ZI) indicates activity
(Hudzicki, 2009). The zones of inhibition
were measured using Vernier scale (Panda
and Singh, 2014).
Toxicity Testing
Seven-day old adult Drosophila melanogaster
flies (Harwick strain) were obtained and
identified from the Department of
Pharmacology, Faculty of Pharmacy
University of Maiduguri, Borno state. They
were reared under controlled temperature of
25-35 OC by use of air conditioner (Syed et al.,
2017). The flies were kept in a glass bottle of
height 10 cm3 and weight 5 cm3 with the lid
closed using cotton wool. The bottles were
kept away from sunlight, heat source,
chemicals, predator and parasitic organisms.
Preparation of D. melanogaster Feed
Tap water (850 cm3) was used for preparation
of the media. One-liter portion of the water
was boiled in a container; 350 cm3 of the
water was used to prepare 5 g of agar and
corn flour slurries were added to the boiling
water and stirred for 10 min. Yeast (10 g) and
sugar were also added. After 20 to 30 min of
cooking time, heat was turned off and allowed

to cool to 55 OC. Then 0.059 M propionic acid
(2.5 cm3) was added. While still stirring, the
feed was quickly transferred into sterilized
bottles and further allowed to cool before
introducing the flies (Bloomington
Drosophila Center, 2018).
Solvent Extracts for Toxicity Assay
The D melanogaster flies were anesthetized
by introducing 1 cm3 chloroform vapour
soaked with cotton wool for 2 min. Twenty
adult flies (10 males and 10 females) each
were introduced with the aid of a magnifying
lens and the lid of the bottles covered with
cotton wool. After 10 min, the flies woke up
from the sleep and started feeding on the
extracts mixed with the food. Percentage
death was calculated on day one and recorded
until it reaches day seven, the concentrations
of the solvent extracts were varied in 8 bottles
(Syed et al., 2017).

RESULTS AND DISCUSSION
The most useful phytochemicals of plant
materials typically result from the metabolites
present in the plant. A significant number of
studies have been carried out for screening of
phytochemicals for traditional as well as
orthodox medicinal plant study.
The percentage recovery of the extracts used
for the analysis showed that methanol had the
highest percentage recovery of 14.68%,
followed by ethyl acetate (10.13%) and then
n-hexane (7.51%) (Table 1).
Table 1: Percentage Yield of O. gratissimum

Extract Mass (g) Yield (%)
n-Hexane 37.56 ± 10 7.51
Ethyl acetate 46.00 ± 06 10.13
Methanol 59.90 ± 03 14.68

Each value is presented as Mean ± SD (n=3)
These variations in the percentage yield could
be due to differences in polarity of which
methanol is greater than ethyl acetate and the
least polar solvent being n-hexane. This result
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is in line with findings obtained from (Halilu
et al., 2017).
The preliminary phytochemical screening
conducted on the n-hexane, ethyl acetate and
methanol leaf extracts of O. gratissimum

reveals the presence of alkaloids, saponins
and tannins in all the three extracts.
Anthraquinones, cardiac glycosides,
steroid/terpene and flavonoids were found to
be present in only the methanol extracts
(Table 2).

Table 2: Phytochemical Constituents of the Three Extracts of O. gratissimum
Phytochemicals Test n-Hexane Ethyl acetate Methanol

Alkaloids i. Mayer's
ii. Wagner's
iii. Dragendorff’s

+
+
+

+
+
+

+
+
+

Anthraquinones Borntrager's - - +
Cardiac glycosides Keller-Kilianis - - +
Steroids/terpenes i. Salkowski’s

ii. Lieberman-Burchards'
-
-

-
-

+
+

Flavonoids i. NaOH
ii. Shinoda’s
iii. Ammonia

-
-
-

-
-
-

+
+
+

Saponins Frothing + + +
Tannins i. Bromine water

ii. Lead acetate
+ + +

Key: + = present, - = absent
This result is in line with findings of Uba et al.
(2021) where the methanolic extracts of O.
gratissimum was found to contain tannins,
flavonoids, steroids, cardiac glycoside,
alkaloids terpenoids, and anthraquinones.
Alkaloids are one of the main reported
medicinal compounds present in different
parts of medicinal plants. They are reported to
have analgesic, antispasmodic and
bactericidal properties (Arpita, 2017).
Flavonoid was present in all the three extracts
of the plants materials. The abundance of
flavonoids which are polyphenolic
phytochemicals substances might be
responsible for reduced risk of diseases such
as cardiovascular, neurodegenerative, cancer

and hypertension among others (Mondal and
Rahaman, 2020).
Table 3 showed the antibacterial activity of n-
hexane, ethyl acetate and methanol extracts of
the crude O. gratissimum plant maintain at
concentration of 30 to 240 mg/cm3. O.
gratissimum showed remarkable sensitivity
against bacterial isolates used in this study.
Higher zones of inhibition of 16 mm were
recorded from methanol extract against S.
pneumonia and no inhibition was recorded
against S. typhi. The present of
phytochemicals may be responsible for the
biological activity of the leaf (Devendran and
Balasubramanian, 2011).

Table 3: Antibacterial Activity of O. gratissimumMethanol Extract
Extract Conc. Zone of Inhibition (mm)
(mg/cm3) E. coli S. aureus S. pneumonia S. typhi Ampicillin
30 8 7 14 - 28
60 10 9 14 5 25
120 12 12 15 5 24
240 15 13 16 6 21

Fruit flies (D. melanogaster) has been a very
useful tool in study of the toxicity of plant

material, which is a dynamic yet an
everlasting subject in medical and
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paramedical research that heavily relies on the
application of model organisms, pre-clinical
testing of new drugs can be carried out

extensively before testing on humans (Nainu
et al., 2019). Table 4 showed the toxicity of
all the three extracts against D. melanogaster.

Table 4: Toxicity of O. gratissimum Extracts against Drosophila flies for 5 days
Extract 10 mg/10g diet 20 mg/10g

diet
40 mg/10g

diet
80 mg/10g

diet
160 mg/10g

diet
320 mg/10g

diet
n-Hexane 0 0 0 0 0 0
Ethyl acetate 0 0 0 0 0 0
Methanol 0 0 0 0 0 0

From the results, it could be observed that the
plant extracts are safe for oral consumption up
to the concentration of 320 mg/cm3 for 5 days.
The findings this research is in line with
findings of Oguanobi et al. (2019) where the
toxicity of crude leaf extract of O.
gratissimum was tested against
normoglycaemic and diabetic rats and found
that at extract dose of 300 mg/kg body weight
there was no significant organ toxicity
observed.

CONCLUSION
These findings demonstrated the potentials of
Ocimum gratissimum leaf as a source of
phytochemicals with antimicrobial activities
and non-toxic against Drosophila
melanogaster flies. Further research is
warranted to explore the underlying
mechanisms and further enhance the
therapeutic potential of the plant.
Acknowledgement
We wish to thank the management of
NAFDAC Laboratory, Maiduguri and Kashim
Ibrahim College of Education, Maiduguri for
giving us immerse support in the course of
this research, appreciation also goes to Alhaji
Tahir Mohammed and Dingari Chinamda of
Chemistry Laboratory, BOSU.

REFERENCES
Akinpelu, A.K., Chika, M. and Bagudo, B.U.

(2011). Plants for Medicinal Uses:
Phytochemical and Antimicrobial
Analysis of Stereospermum kunthinum

and Combretum seiceum Plants. Lap
Lambert Academic Publishing GmbH
and Co. KG. ISBN: 3844300570.

Arpita, R. (2017). A Review on the Alkaloids,
an Important Therapeutic Compound
from Plants. International Journal of
Plant Biotechnology. 3(2):1-9.

Bloomington Drosophila Center, (2018).
Department of Biology Indiana
University Bloomington, USA.
https://bdsc.indiana.edu/information/reci
pes/index.ht ml. (accessed
22/4/2021).

Chinedu, E. and Ofili, C.C. (2021). Ocimum
Species: Ethno-medicinal Uses,
Phytochemistry and Pharmacological
Importance. International Journal of
Current Research in Physiology and
Pharmacology (IJCRPP). 5(2): 1-12.

Dar, R.A., Shahnawaz, M., Rasool, S. and
Qazi, P.H. (2007). Natural product
medicines: A literature update. Journal
of Phytopharmacology. 6(6): 340-342.

Devendran, G., and Balasubramanian, U.
(2011). Qualitative phytochemical
screening and GC-MS analysis of
Ocimum sanctum L. leaves. Asian
Journal of Plant Science Research. 1(4):
44-48.

Fawole, M.O. and Osa, B.A. (2001).
Laboratory Manual of Microbiology.
(Revised Ed.). Spectrum Books limited.

Halilu, M.E., Hassan, L.G., Liman, M.G.,
Babagana, A., Ugwah-Oguejiofor, C. J.
and Audu Y. (2017). Comparative
Studies on Phytochemical and

https://bdsc.indiana.edu/information/recipes/index.ht%09ml
https://bdsc.indiana.edu/information/recipes/index.ht%09ml


Bima Journal of Science and Technology, Vol. 7 (2.1) August, 2023 ISSN: 2536-6041

SPECIAL ISSUE

149

Antioxidant activities of Tapinanthus
globiferus (A. Rich) and its host plant
Piliostigma thonningii (Schum). Advance
Pharmaceutical Journal. 2(5):179-184.

Hudzicki, J. (2009). Kirby-Bauer Disk
Diffusion Susceptibility Test Protocol.
American Society for
Microbiology.15(1):1-23.

Kayode, J. and Akande, A.O. (1998). Eco-
physiological studies on Hyptis
suaveolens Piot and Ocimum
gratissimum Linn. Global Journal of
Pure and Applies Sciences. 4(4): 339-
342.

Kumaraswamy, M.V., Kavitha, H.U. and
Satish, S. (2008). Antibacterial
evaluation and phytochemical analysis of
Betula utilis. World Journal of
Agricultural Sciences. 4(5): 661-664.

Maddi, R., Amani, P., Bhavitha, S., Gayathri,
T. and Lohitha, T. (2019). A review on
Ocimum species: Ocimum americanum
L., Ocimum basilium L., Ocimum
gratissimum L. and Ocimum tenuiflorum
L. International Journal of Research in
Ayurveda and Pharmacy.
10(3):41-48.

Mondal, S. and Rahaman, S.T. (2020).
Flavonoids: A Vital Resource in
Healthcare and Medicine. Pharmacy and
Pharmacology International journal. 8(2):
91-104.

Nainu, F., Nakanishi, Y. and Shiratsuchi, A.
(2019). Fruit fly as a model organism in
the study of human diseases and
drug discovery. CARI Journal
Publishing. 10: 21-32.

Oguanobi, N.I., Chijioke, C.P., Ghasi, S.I.,
Ukekwe, F.I. and Nwadike, K.I. (2019).
Toxicity Studies on Crude Leaf Extract
of Ocimum gratissimum in
Normoglycaemic and Diabetic Rats.
Research & Reviews: Journal of
Pharmacology and Toxicological Studies.
7(1): 1- 7. e-ISSN:2322-0139.

Ogwuche, C. E. and Edema, M. O. (2020):
GC-MS and FTIR Characterization of
essential oil from the fresh leaves of
Pandanus candalabrum obtained from
Bayelsa state, Nigeria. Nigerian
Journal of Chemical Research. 25(1):1-
10.

Panda, S. and Singh, D.L. (2014). Study of
Antioxidant, Antimicrobial and
Anthelmintic Properties of 1-nicotinoyl-
4-aryl-3-methyl 3a,4-Dihydropyrazolo
[3,4c] pyrazoles and their Inclusion
complexes with β-cyclodextrin. World
Journal of Pharmacy and
Pharmaceutical Sciences. 3(2): 1639-
1654.

Sheneni, V.D., Onoja, A.O., Edegbo, E. and
Momoh, T.B. (2018). In-vitro
antioxidant activities of Ocimum
gratisinum, Vitex doniana, Carica
papaya and Peristrophe bicalyculata
using DPPH free radical scavenging
activity. Journal of Nutritional Health
and Food Engineering. 8(6): 371-375.

Silva, G.I., Lee, I. and Douglas, K.A. (1998).
Special Problems with Extraction of
Plants. Cannell J.P.R. (eds). Natural
Products Isolation, Human Publishers,
New Jersey USA. 251-293.

Sofowara, A. (2008). Medicinal Plants and
Traditional Medicine in Africa. 3rd
edition Spectrum Books Ltd Ibadan,
Nigeria. Pp. 191-289.

Syed, I.A., Saber, H., Hikmat, U.K.,
Mohammad, A., Sajid, R., Ayesha H.S.,
Islam, D.B. and Abdul, H.S. (2017).
Toxicity assessment of the methanol
extract from Elaeagnus angustifolia
against larvae of Drosophila
melanogaster (Meign)
(Diptera/Drosophilidae). Journal of
Entomology and Zoology Studies. 5(1):
217-220.



Bima Journal of Science and Technology, Vol. 7 (2.1) August, 2023 ISSN: 2536-6041

SPECIAL ISSUE

150

Trease, G.E., and Evans, W.C. (2008).
Pharmacognosy. 13th (Ed) Biller Tindall,
London: 345-653

Uba, B., Umar, M. and Aminu H.T. (2021).
Extraction, Compositional Analysis and
Therapeutic Studies of Essential Oils
Obtained from the Leaves of Ocimum
gratissimum and Leucas martinicensis.
Scholars International Journal of
Chemistry and Material Sciences. 4(11):
283-294.

Ugbogu, O., Okezie, E., Agi, G.O., Ibe, C.,
Ekweogu, C.N., Ude, V., Uche, M.E.,
Nnanna, R.O and Ugbogu, E.A. (2021).
A review on the traditional uses,
Phytochemistry, and
pharmacological activities of clove

basil (Ocimum gratissimum L.). Heliyoni.
7(11):e08404.


