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ABSTRACT

Dental caries is a major public health problem. Streptococcus mutans and Lactobacillus acidophilus
are the main organisms responsible for the initiation and progression of caries. Various antimicrobials
have been used against these caries causing organisms but they have many side effects. Hence there is
a need for an alternative which is effective as well as economical. Ocimum sanctum L. has been used
in traditional medicine since ancient times for its diverse healing properties. However there is a
paucity of literature regarding its antimicrobial activity against oral microorganisms.

Objective: To determine the antimicrobial effect of Ocimum sanctum L. against caries causing
microorganisms Streptococcus mutans and Lactobacillus acidophilus.

Material and Methods: Ethanolic Ocimum sanctum L. extract was prepared and Minimum Inhibitory
Concentration (MIC) of the extract was determined against Streptococcus mutans and Lactobacillus
acidophilus by serial broth dilution method.

Results: The MIC of ethanolic extract of Ocimum sanctum L. against Streptococcus mutans and
Lactobacillus acidophilus was 2.5% (25mg/ml) and 10% (100 mg/ml) respectively.

Conclusion: The ethanolic extract of Ocimum sanctum L. showed antimicrobial activity against
Streptococcus mutans and Lactobacillus acidophilus.
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INTRODUCTION global public health problem, whose control

Dental caries is defined as an
infectious bacterial disease that results in
destruction of the calcified tissues of the
teeth. The main etiological agents of dental
caries are Streptococcus mutans and
Lactobacillus acidophilus. ™ They can
easily colonize the tooth surface and initiate
acid production by synthesizing
extracellular polysaccharides from sucrose
foods. ' The reduction of bacteria
associated with caries in the dental plaque is
a major preventive strategy. ! Caries is a

requires the introduction of low cost
treatments, such as strong prevention
strategies, minimally invasive techniques
and chemical prevention agents. ! Nature
has been a source of medicinal treatments
for thousands of years and plant-based
systems continue to play an essential role in
the primary health care of 80% of the
world’s underdeveloped and developing
countries. ! During the last two decades,
natural products represented one of the main
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sources of new drugs approved by the Food
and Drug Administration.

Ocimum sanctum L. (also known as
Ocimum tenuiflorum, Tulsi) has been used
for thousands of years in Ayurveda for its
diverse healing properties. Tulsi, ‘The
Queen  of  herbs’, the legendary
‘Incomparable one’ of India, is one of the
holiest and most cherished of the many
healing and health giving herbs of the
orient. The sacred basil, Tulsi, is renowned
for its religious and spiritual sanctity, as
well as for its important role in the
traditional Ayurvedic and Unani system of
holistic health and herbal medicine of the
east. ']

It is mentioned by Charaka in the
Charaka Samhita. Tulsi extracts are used in
Ayurvedic remedies for common colds,
headaches, stomach disorders,
inflammation, heart disease, various forms
of poisoning and malaria. !

Ocimum sanctum L. has showed
antimicrobial activities against various
pathogenic microorganisms like
Staphylococcus aureus, Bacillus pumius and
Pseudomonas aeruginosa, Bacillus subtilis,
Escherichia coli. % However there is
paucity of literature regarding the
antimicrobial effect of Ocimum sanctum L.
against caries causing organisms like
Streptococcus mutans and Lactobacillus
acidophilus. Hence the aim of the study was
to determine the antimicrobial effect of
Ocimum sanctum L. against Streptococcus
mutans and Lactobacillus acidophilus.

MATERIALS AND METHODS
Collection of plant material

The whole plant of Ocimum sanctum
L. was obtained from botanical garden of
KLE ayurvedic college, Belgaum. The fresh
plant material was washed in distilled water,
shade dried and ground into coarse powder
form.

Preparation of the extract:

50 grams of the powdered sample
was weighed and added to 250 ml of ethanol
and subjected to cold maceration process.
The flask was kept for 5 days with

occasional shaking. The sample was then
filtered using sterile muslin cloth. The
filtrate was again filtered using Whatman
No. 1 filter paper. The filtrate was
concentrated using rotavapor evaporator and
poured into wide glass petriplates and kept
for drying in hot air oven at 40°C till the
solvent was completely evaporated. The
dried extract (Total yield 2g) was collected
and further used to determine its
antimicrobial activity.

Preparation of stock solution of Ocimum
sanctum L. extract

50 mg of the extract was dissolved
in 500 pl Dimethyl sulphoxide (an inert
solvent) to obtain a stock solution of 10%.
Microorganisms

The following bacterial strains were
used in the antimicrobial tests. Gram
positive bacteria Streptococcus mutans
(ATCC  25175) and  Lactobacillus
acidophilus (ATCC 314). The culture media
used was Brain Heart Infusion (BHI) Broth.
Preparation of the inoculum

The inoculum was prepared by
making a BHI Broth suspension of isolated
colonies selected from 18 to 24 hour agar
plate. The broth with the test organism was
kept for overnight incubation. The overnight
broth culture was diluted by matching with
0.5 McFarland Standards to get bacterial
concentration of 1.5 x 10® CFU/m.
Determination of Minimum inhibitory
concentration (MIC)

MIC of the extract against
Streptococcus mutans and Lactobacillus
acidophilus by serial broth dilution method.

9 dilutions of extract were done with
BHI for Minimum inhibitory concentration.
In the initial tube only 200 ul of extract was
added. For dilutions 200 pl of BHI broth
was added into the next 9 tubes separately.
In the 2nd tube 200 pl of extract was added
which already contains 200 ul of BHI broth.
This was considered as 10™ dilution. From
10 diluted tube 200 pl was transferred to
second tube to make 107 dilution. The serial
dilution was repeated up to 107 dilution for
each extract. In each serially diluted tube
200 pl of above culture suspension was
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added. From the last tube, 200 pl final
solutions were discarded. The last tube
contained only the media and culture
suspension. The concentrations of 10%, 5%,
2.5%, 1.25%, 0.62%, 0.31%, 0.15%, 0.07%,
0.03% respectively were achieved by serial
dilution method. The tubes were kept for
incubation for 24 hours at 37°C in
bacteriological incubator and observed for
turbidity.

RESULTS

The MIC is the lowest dilution
which inhibits microbial growth and it is
judged by the lack of turbidity in the tube.
The MIC of Ocimum sanctum L. against
Streptococcus mutans and Lactobacillus
acidophilus was determined by serial broth
dilution method. Ocimum sanctum L.
showed antimicrobial activity against both
the organisms. The MIC was 2.5%
(25mg/ml) against Streptococcus mutans
and against Lactobacillus acidophilus was
10%(100 mg/ml) as shown in Table 1.

Table 1: MIC of Ocimum sanctum L. by serial broth dilution
method

Test organisms 10% | 5% | 2.5% | 1.25% | 0.62%
Streptococcus S S S R R
mutans

Lactobacillus S R R R R
acidophilus

S=Sensitive

R=Resistant

DISCUSSION

The present study was conducted to
evaluate the in vitro antimicrobial activity of
Ocimum sanctum L. against Streptococcus
mutans and Lactobacillus acidophilus.

Ocimum sanctum L. is described as
sacred and medicinal plant in ancient
literature. Different parts of Ocimum
sanctum L. (leaves, stem, flower, root,
seeds) are known to have several
therapeutic potentials and have been used as
analgesic, antimicrobial, anticancer,
antiasthmatic, antidiabetic, anti-fertility,
antispasmodic, hepatoprotective, antiemetic,
cardioprotective and antistress agents.

Ocimum sanctum L. fixed oil has
shown good antibacterial activity against
Staphylococcus aureus, Bacillus pumius and

Pseudomonas aeruginosa. Higher content of
linoleic acid in Ocimum sanctum L. fixed oil
could contribute towards its antibacterial
activity. ) Geeta et al. "% studied that the
aqueous extract of O. sanctum L. (60
mg/kg) show wide zones of inhibition

compared to alcoholic extract against
Klebsiella, Escherichia coli, Proteus,
Staphylococcus aureus and Candida

albicans when studied by agar diffusion
method. Alcoholic extract showed wider
zone for Vibrio cholera. Extract of Ocimum
sanctum L. caused inhibition of Neisseria
gonorrhoeae clinical isolates and WHO
organization strains. !

Ocimum sanctum L. has specific
aromatic odour because of the presence of
essential or volatile oil, mainly concentrated
in the leaf. This aromatic volatile oil mainly
contains phenols, terpenes and aldehydes.
The oil extracted from seeds is called fixed
oil and mainly composed of fatty acids.
Besides oil, the plant also contains
alkaloids, glycosides, saponins and tannins.
These have been associated with the
antibacterial activity. ™ It has been
suggested that the antimicrobial properties
of tannins might be related to their ability to
inactivate microbial adhesions, enzymes and
cell envelope transport proteins, their
complexity with polysaccharides and their
ability to modify the morphology of
microorganism. Several reports have shown
that bioactive compounds isolated from
plant extracts have inhibitory effect on
pathogens strains. *3*°]

The leaves contain ascorbic acid and
carotene as well. *® Eugenol (1-hydroxy-2
methoxy-4-allylbenzene), the active
constituents present in O. sanctum L. have
been found to be largely responsible for the
therapeutic potentials. The other important
constituents are carvacrol, methyl eugenol,
Urosolic acid and caryophyllene. 7

Ocimum sanctum L. has two
varieties — black (Krishna tulsi) and green
(Ram tulsi%, their chemical constituents are
similar. ™ Krishna tulsi was used for the
study. Ethanolic extract was used as they are
more powerful. This is due to the better
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solubility of active components in organic
solvents. % 2 The essential oils in tulsi are
more soluble in alcohol as compared to
distilled water.

In the present study, MIC was
determined using serial broth dilution
method. The MIC of Ocimum Sanctum L.
against  Streptococcus  mutans  was
determined to be 2.5% (25mg/ml).In a
previous study conducted by Agarwal P et
al. ™ and Gupta B et al. ¥ the MIC
against Streptococcus mutans was found to
be 4% and 6% respectively by cup and plate
method.The variation may be due to the fact
that the chemical constituents may vary due
to edaphic and geographic factors,
difference in the microbological method
used and variation in the solvent used to
prepare the extract.

The minimum inhibitory
concentration of Ocimum sanctum L. against
Lactobacillus acidophilus was determined
to be 10% (100mg/ml).There were no
comparison studies for this result.

The results of the present in vitro
study shows that Ocimum sanctum L.
possesses antibacterial properties and this
can be translated into clinical effectiveness.
Ocimum sanctum L. can thus be used an
antibacterial agent for the prevention of
dental caries. Furthermore it is easily
available, accessible and  possesses
minimum side effects.

CONCLUSION

The extracts of Ocimum sanctum L.
were found to be active against the tested
micro organisms. Ocimum sanctum L.
showed maximum antimicrobial activity

against  Streptococcus  mutans  and
Lactobacillus  acidophilus at  2.5%
(25mg/ml) and 10% (100 mg/ml)

respectively. Hence it can be employed as a
source of herbal antimicrobial for dental
caries. However further studies are
recommended for assessing its use both in
clinical and field setting.

ACKNOWLEDGEMENTS

Authors would like to acknowledge Dr Kishore
Bhat, Consultant microbiologist, KLE
University’s Dr Prabhakar Kore Basic Science
Research Center, Belgaum for his assistance in
Microbiological procedures during the study.

REFERENCES

1. Hahn CL, Falkler WA, Jr, Minah GE.
Microbiological studies of carious
dentine from human teeth with
irreversible pulpitis. Arch Oral Biol.
1991;36:147-53.

2. Pathak A, Aparna S, Kadam V,
Rekadwad B, Karuppayil SM. Efficacy
of some medicinal plants against human
dental pathogens. Indian J Nat Prod
Resour. 2012;31:123-7.

3. Ten Cate JM. The need for antibacterial
approaches to improve caries control.
Adv Dent Res. 2009;21:8-12

4. Silva JP, Castilho AL, Saraceni CH,
Diaz IE, Paciencia ML, Suffredini IB.
Anti-Streptococcal activity of Brazilian
Amazon Rain Forest plant extracts
presents potential for preventive
strategies against dental caries. J Appl
Oral Sci. 2014 Apr;22(2):91-7.

5. Kalpana K, Kodukkur VP.
Antihyperglycemic  effect of the
alcoholic seed extract of Swietenia
macrophylla on streptozotocin-diabetic
rats. Pharmacognosy Res. 2011;
3(1):67-71.

6. Newman DJ, Cragg DM. Natural
products as sources of new drugs over
the last 25 years. J Nat Prod. 2007;
70:461-77.

7. Warrier PK. In: Longman O, editor.
Indian Medicinal Plants. New Delhi,
CBS publication; 1995. p. 168

8. Biswas NP, Biswas AK. Evaluation of
some leaf dusts as grain protectant
against rice weevil Sitophilus Oryzae
(Linn.). Environ Ecol. 2005;23:485-88.

9. Singh S, Malhotra M, Majumdar DK.
Antibacterial activity of Ocimum
sanctum L. fixed oil. Indian J Exp Biol.
2005 Sep;43(9):835-7.

10. Geeta, Vasudevan DM, Kedlaya R,
Deepa S, Ballal M. Activity of Ocimum
sanctum  (the traditional Indian
medicinal plant) against the enteric
pathogens. Indian J Med Sci.
2001;55:434-38,472

International Journal of Health Sciences & Research (www.ijhsr.org) 227
Vol.7; Issue: 4; April 2017



Akshatha Gadiyar et al. Evaluation of the Antimicrobial Activity of Ocimum Sanctum L. (Tulsi) Extract Against
Streptococcus Mutans and Lactobacillus Acidophilus — An in Vitro Study

11.

12.

13.

14.

15.

16.

Shokeen P, Ray K, Bala M, Tondon V.
Preliminary studies on activity of
Ocimum sanctum, Drynaria quercifolia,
and Annona squamosa against Neisseria
gonorrohoeae. Sex Transm  Dis.
2005;32:106-111

Leven MD, Vanden BDA, Marten T,
Vilientmick A, Lomweas EC. Screening
of higher plants for biological activity.
Planta Medica. 1979;36:311-312.
Mimica-Duki¢ N, Kujundzi¢ S, Sokovié
M, Couladis M..Essential oil
composition and antifungal activity of
Foeniculum vulgare Mill obtained by
different distillation conditions.
Phytother Res.2003;17 (4):368-71.
Meng J.C, Zhu QX, Tan RX. New
antimicrobial mono and sesquiterpenes
from Soroseris hookeriana  subsp.
erysimoides. Planta Med. 2000;66:541-
44

Sharma A, Meena S, Barman N.
Efficacy of ethyle acetate and ether
extract of Terminalia chebula Retz
against some human pathogenic strains.
International Journal of Pharmatech
Research. 2011; 3(2):724-27.
Anonymous. Wealth of India,
Publication and Information
Directorate, CSIR, New Delhi. 1991; 7:
79-89.

17.

18.

19.

20.

21.

22.

Prakash P, Gupta N. Therapeutic uses of
Ocimum sanctum Linn (Tulsi) with a
note on eugenol and its pharmacological
actions: A short review. Indian J Physiol
Pharmacol. 2005;49:125-31.

Phillip MP, Damodaran NP.
Chemotypes of Ocimum sanctum Linn.
Indian Perfumer. 1985;29:49-56
Yoganarasimhan S.N. Medicinal plant
of Indian Tamilnadu. 2000;11:64-
65,230

Kumar BSA, Lakshman K, Tirupathi
MS, Jayaveera KN, Narayanasamy VB,
Sabemulla K, Nandeesh R. Free radical
scavenging and antibacterial activities
of Armycard power (An Ayurvedic
formulation). European Bulletin of Drug
Research. 2009;17:5-9

Agarwal P, Nagesh L, Murlikrishnan.
Evaluation of the antimicrobial activity
of various concentrations of Tulsi
(Ocimum sanctum) extract against
Streptococcus mutans: an in vitro study.
Indian J Dent Res. 2010 Jul-Sep;
21(3):357-9.

Gupta B, Kumar VN, Mallaiah S.
Assessment of Antimicrobial Activity
of  Various  Concentrations  of
Commercially Available Tulsi (Ocimum
Sanctum) Powder against Streptococcus
Mutans. Open Journal of Dentistry and
Oral Medicine. 2013; 1(2): 19-24

How to cite this article: Gadiyar A, Ankola AV, Rajpurohit L. Evaluation of the antimicrobial
activity of Ocimum sanctum L. (tulsi) extract against Streptococcus mutans and Lactobacillus
acidophilus - An in vitro study. Int J Health Sci Res. 2017; 7(4):224-228.

*hkkkkhkkkhkkikikkik

International Journal of Health Sciences & Research (www.ijhsr.org)

228

Vol.7; Issue: 4; April 2017



