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Abstract: In recent years researchers have marked the importance of the plant-based antimicrobial
agents due to the short life effectivity, and undesirable side-effects of chemical drugs. In this paper we
discussed the antimicrobial effect of fresh leaf (FL) and dried leaf (DL) Ocimum species extracts
against clinical pathogens. The phytochemicals were also analyzed qualitatively. The results shown
that FL and DLO. thyrsiflora ethanol (95 %) and isopropanol extracts, and O. tenuiflorum FL ethanol
(95 %) extract was shown remarkable antimicrobial effect on C. albicans, S. aureus, E. coli, and S.
aureus, K. pneumonae, B. subtilis respectively but not on P. aeruginosa. The O. sanctum FL
isopropanol extract was effective on C. albicans, S. aureus and K. pneumonae. The presence of
tannins, and flavonoids may be responsible for this activity, and the difference in zone diameter may be
related to phytochemical’s quantity, and other factors present in the extract. The conclusion is that all
the O. thyrsiflora and O. tenuiflorum FL and DL extracts, and O. sanctum FL isopropanol extract was
antimicrobial potential against bacteria and yeast. According to published data Ocimum species is
also useful against viral infections, hence can be used to treat viral infections in this pandemic
situation.

Keywords: Antimicrobial effect, O. thyrsiflora, O. tenuiflorum, O. sanctum, clinical pathogens

I. INTRODUCTION

The problem of antibiotic resistivity is increasing in human pathogenic microorganisms. Apart from that during the
treatment most of the drugs also shows various side effects which are harmful to human health [1-2]. Thus, one of the
promising solutions for such issues is the use of medicinal plants. The remarkable benefits of the use of medicinal
plants for therapeutic treatments is its low cost, no side effects, easily available, and effectiveness[3].In recent years
modern medical researchers are interested in searching alternative medicinal sources from plant origin for the
therapeutics uses [4].These natural medicines are the important source of potentially useful phytochemicals[5-6]which
could provide new ideas for designing modern drug [7].Among them ‘aromatic therapeutic plants ‘are the great source
of phytochemicals which may be used as medicine [8-10].Tulsi (Holy Brasil) has provided the naturally safe solution
for designing the useful drugs[10].Tulsi is a Sanskrit world (means matchless) [11]is an aromatic therapeutic plant[12].
It comes under the family Lamiaceae and genus Ocimum [13].This genus contains near about 150 species which are
different from each other in their morphology, essential oil, and Phytochemical components [14].Many researchers
have reported the potential activity of basil leaf extract; as antioxidant, anti-aging, anticancer, antiviral, and
antimicrobial activity[15-19].The phytochemical rosmarinic acid present in sweet brasil is the biologically active
content mainly responsible for various types of potent biological activities [20-22].Ocimum species have great activity
against bacteria, viruses, and fungi, its extracts also increase the activity of T helper cells and natural killer cells.
[12,23].1t is also mentioned that an Ocimum sanctam plant had shown great antimicrobial effect against multi drug
resistant strains of Neisseria gonorrhea[24].The researchers have reported that aqueous and methanolic extracts of
Ocimum sanctum was effective against E. coli, S. aureus, A. niger,and Penicillium species and these extracts also
contain various types of phytochemicals[25].Mittal et al.[21]have mentioned about the effectivity of Ocimum sanctum
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leaves extracts prepared in ethanol, hexane and chloroform by the cold extraction method against K. pneumonia and S.
aureus. It is published in one of the literatures that aqueous extract of Ocimum kilimandscharicum, Ocimum
tenuiflorum,and Ocimum gratissimum had shown antimicrobial effect against B. cereus, B. subtilis, E. coli, P.
aeruginosa, and A. niger[26].The scientists have reported antimicrobial effect of hot aqueous extract of O. sanctum
leaves on the growth of New Castle Disease Virus in chicken embryo fibroblast monolayer culture [27].Dixit et
al.[28]published the antimicrobial effect of the methanolic, ethanolic, and aqueous extracts of Ocimum thyrsiflora,
Ocimum tenuiflorum,and Ocimum sanctam on Bacillus subtilis.

The present study explains the antimicrobial effect of fresh leaf and dried leaf extracts (in 95 % ethanol and
isopropanol) of three different varieties of Ocimum species in the Nagpur area; O. thyrsiflora, O. tenuiflorum and O.
sanctam against clinical pathogens E. coli, S. aureus, P. aeruginosa, B. subtilis, K. pneumonia, and. albicans. The
phytochemicals; tannins and flavonoids were also analyzed qualitatively. The results of all the Ocimum species were
compared.

II. METHODS AND MATERIAL
2.1 Microorganisms
The pathogens; E. coli, S. aureus, P. aeruginosa, B.subtilis, K. pneumonia, and C. albicans were isolated from clinical
isolates of patients.
2.2 Collection of Ocimum species leaf for extraction:
The leaf of O. thyrsiflora (called Pandharpuri tulsi in Maharashtra), O. tenuiflorum (Krishna tulsi), and O.sanctum
(Rama tulsi) has been collected from the home garden in the Nagpur area, dried in shed to make powder.
2.2.1 Preparation of extracts
The fresh leaf (FL) and dried leaf (DL) of Ocimum species have been macerated thoroughly with ethanol (95 %) and
iso-propanol (1:5) separately, and kept for three days in tight containers at room temperature. After filtration filtrate
was collected and stored in screw tight bottles for further use.
2.2.2 Antimicrobial effect of the extract
Antimicrobial effect of all the extracts was checked with Kirby-Bauer method. The microbial cultures (24 hours old,
0.1 ml) of E. coli, S. aureus, P. aeruginosa, B.subtilis, K.pneumonae, and C. albicans were spread on the separate
Muller Hinton agar plate (MHA).Each plate was loaded with 0.1 ml Ocimum species extracts in individual 2 mm well
on MHA plate. All the Petri plates were incubated at optimum temperatures. Depending upon the active ingredients and
diffusion capacity into agar medium all the extracts has shown antimicrobial activity. The experiment has been repeated
for three times.
2.3 Qualitative phytochemical test of fresh leaf and dried leaf extracts:
2.3.1 Ferric chloride test for tannins
Ocimum species leaf extract (1 ml) was mixed with few drops of ferric chloride (FeCls) solution. It gets developed into
intense green, purple, blue in color which indicates the presence of tannins [29].
2.3.2 Ferric chloride test for flavonoid
Ocimum species leaf extract (0.5 ml) was boiled with distilled water, and then filtered. The filtrate (2 ml) was mixed
with few drops of 10% ferric chloride (FeCls) solution. It gets developed into greenish blue, violet color which
indicates the presence of a phenolic hydroxyl group [29].

II1. RESULT AND DISCUSSION
O. thyrsiflora fresh leaf ethanol (95 %) extract was sensitive against C. albicans and S. aureus (23 mm, 23 mm) as
compared to O. sanctum (14 mm and 13 mm). O. tenuiflorum had given the broad range of antimicrobial activity
against selected microorganisms; S. aureus (25 mm), K. pneumonae (20 mm), B. subtilis (18 mm), and E. coli (14 mm)
[Figure 1 & 2]. Yamani et al. [2] reported that Ocimum tenuiflorum plant oil extract had shown microbicidal effect on
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the growth of S. aureus, methicillin resistant S. aureus, and E. coli.Shokeen et al. [24] demonstrated the efficacy of
Ocimum sanctum hexane extract against multidrug resistant and susceptible strains of Neisseria gonorrhea.

Dried leaf (DL)O. thyrsiflora ethanol extract also shown greater sensitivity against C. albicans (18 mm),E. coli (18
mm), and intermediate type of action against S. aureus (15 mm). O. sanctum DL extract not shown any effect on tested
microorganisms [Figure 1 & 3]. Saurabh et al. [23] reported that dried leaf extract of Ocimum sanctum (green variety)
in methanol was not effective against E. coli whereas black variety was effective against E. coli (16 mm).

The fresh leaf isopropanol extract of O. thyrsiflora and O. sanctum has shown greater antimicrobial effect on C.
albicans and S. aureus (18 mm & 20 mm and 19 mm &20 mm respectively) [Figure 1 & 4].

Dried leaf O. thyrsiflora isopropanol extract has shown sensitive to intermediate type of antimicrobial effect against
tested microorganisms except K. pneumonae. Ocimum tenuiflorum DL extract was more effective on C. albicans (25
mm). Dried leaf O. sanctum has not shown any antimicrobial activity [Figure 5], and this may be related to the quantity
of tannins and flavonoids, and other phytochemicals. The reported zone diameter of dried leaves Ocimum sanctum
methanol extract by Saurabh et al. [23] for Staphylococcus aureus was 17 mm. This may be due to the solubility of
phytochemicals in methanol.

Dried leaf isopropanol and ethanol extracts, and fresh leaf isopropanol extract of O. thyrsiflora has not shown any
remarkable antimicrobial activity against P. aeruginosa (10 mm and 12 mm respectively). Yamani et al. [2] tested
antimicrobial activity of oil extracted from Ocimum tenuiflorum, and it was less effective against P. aeruginosa.

The phytochemical analysis of tannin and flavonoids has shown positive result for Ocimum species extracts. The
phytochemical tannins inhibit the growth of many types of microorganisms [30, 31], and is toxic to many filamentous
fungi, yeast and bacteria [32].Dixit et al. [28] analyzed the qualitative presence of quinones, terpenoids, flavonoid of O.
thyrsiflora, O. tenuiflorum and O. sanctum ethanolic (absolute), methanolic and aqueous extracts. They reported the
presence of quinone, terpenoids and flavonoids in all the three varieties, and the amount of flavonoids detected was
more in O. thyrsiflora followed by O. tenuiflorum and O. sanctum respectively[28].1It is reported that natural flavonoids
have antimicrobial properties against the broad range of pathogens[33].

IV. CONCLUSION

All the fresh leaf and dried leaf O. thyrsiflora extracts have shown the effect on C. albicans, S. aureus and E. coli.
Fresh leaf O.tenuiflorum ethanol extract has shown greater antimicrobial activity on K. pneumonae and B. subtilis than
dried leaf extract. All the Ocimum species extracts were not effective on P. aeruginosa. Fresh leaf O. sanctum
isopropanol extract was effective against C. albicans, S. aureus and K. pneumonae, whereas dried leaf isopropanol
extract was ineffective. The presence of tannins and flavonoids may be responsible for this activity. The type of
antimicrobial activity, ‘sensitive, Intermediate or resistant’ may be depending on percent of the phytochemicals and
other factors present in the extract of Ocimum species. From this we concluded that Ocimum species FL and DL
extracts of O. thyrsiflora and O. tenuiflorum in both the solvents, and FL O. sanctum isopropanol extract have shown
broad spectrum antimicrobial activity against pathogenic yeast, gram positive and gram-negative microorganisms. So,
it and can be used as a potential alternative natural source of drug to treat microbial infection (including drug- resistant
microorganisms).Various researches have reported the antiviral, immune system boosting properties of Ocimum
species.So,it can also be used to control viral infections in this pandemic situation apart from its other properties.
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(a) C. albicans (b) S. aureus (¢) E. coli
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(d) B. subtilis(e) P. aeruginosa ) K. pneumoniae
Figure 1: Antimicrobial effect of ethanol (95 %) and iso-propanol extracts of O. thyrsiflora, O. tenuiflorum, and
O. sanctum against pathogenic organisms.
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Figure 2: Antimicrobial activity of fresh leaf Ocimum species ethanol (95 %) extracts against clinical pathogens.
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Figure 3: Antimicrobial activity of dried leaf Ocimum species ethanol (95 %) extracts against clinical pathogens
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Figure 4: Antimicrobial activity of fresh leaf Ocimum species isopropanol extracts against clinical pathogens.

Figure 5: Antimicrobial activity of dried leaf Ocimum species isopropanol extracts against clinical pathogens.

FL: Fresh leaf
DL: Dried leaf
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