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ABSTRACT 

Medicinal plants have bioactive compounds 

which are used for curing and healing various 

human diseases. This study aimed at 

investigating the antimicrobial and 

phytochemical potentials of Ocimum 

gratissimum leaves against some bacteria Fresh 

leaves of Ocimum gratissimum were collected 

from Yaaru town, Kwara State, Nigeria. The 

leaves were washed; air dried and then 

pulverized using mechanical blender. Three 

hundred (300 gram) of the powdered leaves were 

weighed and soaked in 1200 ml of methanol and 

were extracted for seven days. The crude extracts 

were filtered using muslin cloth and then re-

filtered using No.1 Whatman’s filter paper. This 

was reconstituted to dryness using rotary 

evaporator at 400C and stored in universal bottle. 

The antibacterial activity was determined using 

agar well diffusion test while the phytochemical 

screening was determined using standard 

procedure. The antibacterial activity of O. 

gratissimum methanolic extract was active 

against Escherichia coli (22.97 mm), 

Staphylococcus aureus (18.57 mm), Proteus 

mirabilis (27.97 mm), Klebsiella pneumoniae 

(19.03 mm) and Enterococcus faecalis (21.47 
mm), However, highest activity was observed 

for Proteus mirabilis while Staphylococcus 

aureus (18.57 mm) showed the lowest activity. 

The result of phytochemical constituents showed 

that it contained phenol (18.57 ug/mL), tannin 

(16.27 ug/mL), saponin (20.60 ug/mL), 

terpenoid (17.97 ug/mL), flavonoid (21.97 

ug/mL) and cardiac glycosides (12.90 ug/mL). 

Saponin had the highest concentration while 

cardiac glycoside was the lowest. The result of 

the antimicrobial and phytochemical screening 

showed that Ocimum gratissimum could not just 

be considered as a good antibacterial agent but 

also a good source of flavonoid and saponin as 

well as an antibacterial agent.  
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INTRODUCTION 

There is growing interest in exploiting plants 

for medicinal purposes especially in Africa.  

This stems from the fact that microorganisms 

are developing resistance to many drugs and as 

such created situation where some of the 

common and less expensive antimicrobial 

agents are losing effectiveness (Montefore et 

al., (2015); herbal medicine which uses 

medicinal plants primarily presents an 

alternative to such situation (Sofowora, 2008). 

These medicinal plants have immensely 

contributed to the development of human 

health and welfare. Concomitantly, there is an 

increase in data and huge patronage to herbal 

products round the world (Mahesh and Satish 

(2008).  

One of such plants is Ocimum gratissimu. This 

plant belongs to the family leguminocaeae, 

commonly known as “alfavaca”. Most 

members of this family are considered 

economically useful because of their basic 

natural characteristics as essential oil 

producers. These essential oils are composed 

primarily of monoterpenes and sesquiterpenes 

and have been the subject of extensive studies 

due to their economic importance (Lawrence, 

1993). 

Ocimum gratissimum have been asserted to 

provide various culinary and medicinal 

properties that bring about bacteriostatic and 

bactericidal effects on some bacteria (Okigbo 

and Igwe, 2007). The aim of this study is to 

investigate the antimicrobial potential and 

phytochemical properties of Ocimum 

gratissimum against some bacteria. 

 

SAMPLE COLLECTION 

Fresh leaves of Ocimum gratissimum were 

collected from the wild at Yaaru town, Kwara 

State, Nigeria. The leaves were identified 

properly and authenticated at the Department 

of Botany, University of Lagos, Nigeria. The 

leaves of Ocimum gratissimum were plucked, 

rinsed with tap water and air-dried at room 

temperature for three weeks.  
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Test organisms were bacteria obtained from 

Microbiology Department, College of 

Medicine University of Lagos Laboratory. 
 

METHODS  
The dried leaves were pulverized using a 

milling machine to obtain fine powder. Exactly 

300g of the grinded leaves of Ocimum 

gratissimum was measured using a weighing 

balance and soaked in 1200 ml of methanol for 

7days. The extract was then sieved using 

muslin clothes. The samples were filtered 

using Whatman’s No 1 filter paper and the 

filtrate obtained was concentrated in water 

bath at 60-80°C until 10% of the entire content 

was obtained (Edeoga et al., (2015). 

The working samples were of three values, 300 

mg/ml, 150 mg/ml, and 75mg/ml which were 

achieved by weighing 3g of extract and 

dissolving in the Dimethyl Sulphoxide 

(DMSO) and then double diluting to have 

other working values; 300 mg/ml, 150mg/ml 

and 75 mg/ml. Concentrations were varied as 

follows; 50 µg/ml, 25 µg/ml, 12.5 µg/ml. 
 

TEST ORGANISMS 

Test organisms were bacteria group that 

included Escherichia coli, Staphylococcus 

aureus, Proteus mirabilus, Klebsiella 

pneumoniae and Enterococcus faecalis. Test 

bacterial suspensions were standardized using 

sterile normal saline. The bacterial liquid 

cultures were added drop-wise to the normal 

saline until the turbidity matched that of the 0.5 

McFarland turbidity standards. Mueller-

Hinton agar was prepared and maintained at 

450C so as to make it remain molten 
 

ANTIMICROBIAL DETERMINATION 

After allowing all the seeded Agar plates to set, 

a cork borer, size 10 mm cross-section was 

used to gently punch hole at different parts of 

the Petri dishes after it was flamed and allowed 

to cool. All the cut portions were thrown into a 

dish of disinfectant. 150 µl of each working 

concentrations was dispensed into each 

appropriate wells and allowed to stand for four 

hours before incubation at 37oC. 

Petri dishes were incubated in lid-up position. 

This was so in order to avoid spillage.  After 

four hours on the Laboratory bench for the 

samples and standard concentration to diffuse, 

the plates for antibacteria studies were 

incubated at 370C and observed after 24 hours 

and observed for zones of inhibition as a result  

 

of growth of the bacteria. 

Agar well technique of was used because of the 

colorful nature of the extracts. One (1) ml of 

calibrated organisms was seeded into the warm 

agar and was mixed thoroughly using the roll-

palm method before pour-plating. After 

solidifying under sterile condition in a 

biological safety cabinet, they were prepared 

for cork boring. 
 

PHYTOCHEMICAL SCREENING 

TANNIN DETERMINATION 

 It was carried out following the method of 

Elba et al. (2008). Five hundred (500) mg of 

the sample was weighed into a 50 ml plastic 

bottle. 50 ml of distilled water was added and 

shaken for 1 h in a mechanical shaker. This 

was filtered into a 50 ml volumetric flask and 

made up to the mark. Then, 5 ml of the filterate 

was pipetted out into a test tube and mixed 

with 2 ml of 0.1 M FeCl3 in 0.I NHCl and 

0.008 M potassium ferrocyanide. The 

absorbance was measured at 540 nm within 10 

minutes. 
 

DETERMINATION OF TOTAL 

PHENOLS  

The fat-free sample was boiled with 50 ml of 

ether for the extraction of the phenol 

component for 15 min. 5 ml of the extract was 

pipette into a 50 ml flask and 10 ml of distilled 

water was added. Ammonium hydroxide 

solution (2 ml) and 5 ml of concentrated amyl 

alcohol were also added. The samples were 

made up to mark and left to react for 30 

minutes for color development. This was 

measured at 505 nm (Edeoga et al., 2007). 
 

Alkaloid Determination  

Five grams of the sample was weighed into a 

250 ml beaker and 200 ml of 10% acetic acid 

in ethanol was added. The mixture was 

covered and allowed to stand for 4 h. This was 

filtered and the extract was concentrated on a 

water bath to one-quarter of the original 

volume. Concentrated ammonium hydroxide 

was added drop-wise to the extract until the 

precipitation was complete. The whole 

solution was allowed to settle and the 

precipitate was collected and washed with 

dilute ammonium hydroxide and then filtered. 

The residue is the alkaloid, which was dried 

and weighed. 
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Saponin Determination 
The method used was that of Chinelo et al. 

(2014). The samples were ground and 20 g of 

each was put into a conical flask and 100 cm3 

of 20% aqueous ethanol were added. The 

samples were heated over a hot water bath for 

4hours with continuous stirring at about 55ºC. 

The mixture was filtered and the residue re-

extracted with another 200 ml 20% ethanol. 

The combined extracts were reduced to 40 ml 

over water bath at about 90ºC. The concentrate 

was transferred into a 250 ml separating funnel 

and 20 ml of diethyl ether was added and 

shaken vigorously. The aqueous layer was 

recovered while the ether layer was discarded. 

The purification process was repeated.60 ml of 

n-butanol was added. The combined n-butanol 

extracts were washed twice with 10 ml of 5% 

aqueous sodium chloride. The remaining 

solution was heated in a water bath. After 

evaporation, the samples were dried in the 

oven to a constant weight; the saponin content 

was calculated as percentage. 
 

Flavonoid Determination  
Ten grams of the plant sample was extracted 

repeatedly with 100 ml of 80% aqueous 

methanol at room temperature. The whole 

solution was filtered through Whatman’s filter 

paper No. 42 (125 mm). The filtrate was later 

transferred into a crucible, evaporated into 

dryness over a water bath and weighed to a 

constant weight (Elba et al., 2008). 

 

Cardiac Glycoside Determination  

Glycosides of the ethanol plant extracts were 

determined by adding 10% of each extracts 

with 10 ml freshly prepared Baljet's reagent 

(95 ml of 1% picric acid + 5 ml of 10% NaOH). 

After an hour, the mixture was diluted with 20 

ml distilled water, and the absorbance was 

measured at 495 nm. 
 

RESULTS 

In the present study, antimicrobial activity of 

Ocimum gratissimum was identified. The 

results of the antibacterial activity of the 

extract against the test organisms namely 

Escherichia coli, Staphylococcus aureus, 

Proteus mirabilus, Klebsiella pneumoniae, 

and Enterococcus faecalis are shown in 

Table1. It also showed the mean zones of 

inhibition of growth of the isolates are a 

function of relative antibacterial activity of the 

extracts. The extract of Ocimum gratissimum 

showed selective levels of activities against the 

isolates. It was indicated in Table 1 showed 

that the plant extract of Ocimum gratissimum 

showed the highest antibacterial activity with 

the diameter of zone of inhibition of 22.97 mm 

as observed against Escherichia coli, while the 

rest were 18.57mm against Staphylococcus 

aureus, 27.97 mm against Proteus mirabilus, 

19.03 mm against Klebsiella pneumoniae, 

21.47 mm against Enterococcus faecalis at 300 

mg/ml Concentration. 

The results of the quantitative and qualitative 

phytochemical analysis of Ocimum 

gratissimum extract investigated are 

summarized in Table 2. The qualitative result 

represented in Table 2 shows that saponin, 

tannins, flavonoid, alkanoids, steroids, 

terpernoids were observed in moderate level 

while anthraquinones, phenols and cardiac 

glycosides were absent. 

The secondary metabolites revealed in the 

plant extract (Ocimum gratissimum) were 

quantitatively estimated and the result was 

presented with Saponins having the highest 

concentration of 20.60, followed by flavonoid 

21.97, Terpernoid with 17.97, Tannins with 

16.27, Phenol with 18.57, Cardiac glycoside 

with 12.90 at concentration of mg/100g. 

Table 1 shows the antimicrobial activity of 

Ocimum gratissimum (mg/100g). It reveals 

that Proteus mirabilus has the highest mean  

zone of inhibition of Ocimum gratissimum of 

27.97 mg/100 g (se = 0.26 mg/100g) while 

Staphylococcus aureus has the least mean zone 

of inhibition of Ocimum gratissimum of 18.57 

mg/100 g (se = 0.23 mg/100 g) and these 

means are significantly different from each 

other (p < 0.05). 

 

Table 1: Antimicrobial activity of Ocimum 

gratissimum with the mean ± standard error of 

the zone of inhibition (mm) (mg/100g) 

 

Microbial organisms Mean  Values 

Escherichia coli 22.97   

Staphylococcus aureus 18.57   

Proteus mirabilis 27.97 

Klebsiella pneumonia 19.03  

Streptococcus  faecalis 21.47   

 

 

 

 

file:///F:/www.ijssyabatech.com


VOL 7, NO 2, DECEMBER 2021.          www.ijssyabatech.com 
ISSN: 2276-7924    

 

38 | P a g e           VOL 7, NO 2, DECEMBER 2021. ISSN: 2276-7924  www.ijssyabatech.com 

 

Table 2 shows the quantitative phytochemical 

composition of Ocimum gratissimum 

(mg/100g) using methanolic extract. It reveals 

that Flavonoid has the highest mean Ocimum 

gratissimum of 21.97 mg/100g (se = 0.09 

mg/100g) while cardiac glycocides has the 

least mean Ocimum gratissimum of 12.90 

mg/100g (se = 0.32 mg/100g) and these means 

are significantly different from each other (p < 

0.05). 

 

Table 2: Quantitative phytochemical 

composition of the leaf of Ocimum 

gratissimum using methanoic extract  

Chemical constituents 
Composition 

(mg/100g) 

Saponin 20.60 ± 1.12 

Tannin 16.27 ± 0.50 

Phenol 18.57 ± 3.09 

Flavonoid 21.97  ± 0.09 

Cardiac glycocides 12.90  ± 0.32 

Terpernoid 17.97 ± 0.45 

 Value represent mean ±SEM  
 

DISCUSSION 

The phytochemical composition and 

antimicrobial properties of the leaves of 

Ocimum gratissimum were studied. The data 

obtained from this study indicate that the 

methanolic extract of the leaf Ocimum 

gratissium possesses variable degrees of 

antimicrobial properties activity against some 

bacteria such as Escherichia coli, 

Staphylococcus aureus, Proteus mirabilis, 

Klebsiella pneumoniae and Enterococcus 

faecalis. The antimicrobial sensitivity test 

indicated that Proteus mirabilus had the 

highest zone of inhibition of 27.97 mm and 

Staphylococcus aureus with the least zone of 

inhibition of 18.57 mm at 100mg/ml. These 

establish a good support for the use of this 

plant in herbal medicine and a base for the 

development of new drugs and phytomedicine 

(Edeoga, et al., 2015). 

The positive qualitative results confirm the 

presence of alkaloid, saponins, tannins, 

flavonoids, steroids and terpenoids as 

secondary metabolites in the leaf extract of O. 

gratissimum. This is in line with Nweze et al. 

(2004); Ajose and Okozi (2017)  where they 

reported the presence of tannins, saponin.  

This present study indicates the absence of 

anthraquinones which is in line with Nsor et al. 

(2012) who stated the absence of 

anthraquinones. 

Antimicrobial effects of plant extracts have 

been attributed to the presence of these 

secondary metabolites Nsor et al. (2012). The 

presence of these metabolites in the 

investigated plant part shows this plant as a 

medicinal plant. Ocimum gratissimum is 

known for its several uses in traditional 

medicine. Indeed, this extract has been 

reported for its action against gastrointestinal 

infections (diarrhea or dysentery), infections 

of the skin (dermatitis, eczema, scabies), 

infections of the upper respiratory tract, 

associated with cough, asthma and bronchitis, 

wounds and sores, insect bites, nosebleeds, 

stroke, anaemia (Edeoga et al., 2015 ). This 

could be linked to the presence of essential oil. 

The quantitative phytochemical screening 

revealed that saponins had the highest 

concentration with 20.60 followed by 

flavonoid with 21.97 while the least 

concentration was phenol with 18.57. These 

chemicals evolved in plants to protect them 

against herbivorous insects, vertebrates, fungi, 

pathogens, and parasites (Nweze et al., 2004).  
 

CONCLUSION 

Ocimum gratissimum has a broad spectrum 

antibacterial activity against all tested isolates 

and thus has a potential as a source of natural 

drug that may be employed in combating 

ailments and inconveniences resulting from 

microbial infections. The result from this study 

indicates that the plant has tannins, saponins, 

terpernoids, steroid, alkaloid and flavonoid but 

lacks anthraquinones. The absence of 

anthraquinones and cardiac glycoside in this 

study however contradicts some past studies 

and this may be due to the method used to 

obtain extract used for the phytochemical 

analysis. 

 

RECOMMENDATION 

 Therapeutic potentials of this plant should 

be accessed from the traditional African 

system of medicine as it could give us 

insight on what and how these plants can be 

used in the treatment of diseases.  

 Combination studies on the plant (Ocimum 

gratissimum) are also recommended using 

different isolates to test the Antimicrobial 

potentials of the plant. 
 

 

 

 

file:///F:/www.ijssyabatech.com


VOL 7, NO 2, DECEMBER 2021.          www.ijssyabatech.com 
ISSN: 2276-7924    

 

39 | P a g e           VOL 7, NO 2, DECEMBER 2021. ISSN: 2276-7924  www.ijssyabatech.com 

 

REFERENCES 

Chinelo, A., Ezeabara, C. U., Okeke, B. O. , 

Aziagba, C. V. and Adaeze, N. E. 

(2014). Determination of Saponin 

Content of Various Parts of Six Citrus 

Species. International Research Journal 

of Pure and Applied Chemistry 4(1): 

137-143. 

Edeoga, H.O., Okwu, D.E., and Mbaebre, 

B.O. (2007). Phytochemical Constituent 

of Some   Nigerian Medicinal 

Plants. African Journal of  

Biotechnology. 7:685-68. 

Elba, L. C., Amorim, J. E., Nascimento, J. M., 

Tadeu, J. S., Peixoto S.T., Araujo, A. S. 

and Ulysses, P. A. (2008). A Simple and 

Accurate Procedure for the 

Determination of Tannin and Flavonoid 

Levels and Some Applications in 

Ethnobotany and Ethnopharmacology. 

Functional Ecosystems and 

Communities 2 (1), 88-94. 

Mahesh, B. and Satish, S. (2008). 

Antimicrobial Activity of Some 

Important Medicinal Plant Extract 

Against Plant and Human Pathogens. 

World Journal of Agri. Sci., 4: 839-843. 

  

 

 

 

Montefore, D., Rotimi, Y.O. and Adeyemi-

Doro, F.A. (2015). The Problem of 

Antibacterial Resistance to Antibiotics 

among Strains from Hospital Patients in 

Lagos and Ibadan.  Nigeria  Journal of 

Antimicrobial Chemotherapy  23: 604. 

Nsor, O. A., Emmanuel, M. I., Arikpo, I. O., 

Kimboline, D. E., and Matthew, E. E. 

(2012). Phytochemical and Nutritional 

profiles of Lasianthera africana, 

Heinsia crinata and Gongronema 

latifolium New York Science Journal 

5(3) 45 – 48. 

Nweze, E. I., Okafor, J. I. and Njoku, O. U. 

(2004).  Antimicrobial Activities of 

Methanolic Extracts of Trema 

guineensis (Schumm and Thorn) and 

Moringa lucida Benth Used in Nigerian 

Herbal Medicinal Practice. Journal of 

Biological Research and Biotechnology 

2(1): 39 -46. 

Okigbo, R.N. and Igwe, M. (2007). The 

Antimicrobial Effects of (Piper) 

Guineense uziza and Phyllantus amarus 

ebe-benizo on Candida albicans and 

Streptococcus faecalis. Acta 

Microbiologica et. Immunologica. 

Hungarica. 54 (4):  353-366. 

Sofowora, A. (2008). Medicinal Plants and 

Traditional Medicine. Spectrum books 

Ltd. Ibadan, Nigeria.  pp.  224 -227. 

 

 
 

 

 

 

 

 

 

 
 

file:///F:/www.ijssyabatech.com

