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Abstract:

The essential oils of basil leaf (Ocimum basilicum) have several active components namely linalool, eugenol, methyl
chavicol, methyl eugenol, geraniol, geranial and neral. These components have been proven possessing an antibacterial
effect on anaerobic bacteria. Enterococcus faecalis is anaerobic bacteria which is commonly found in root canals that are
difficult to be eradicated because it has a high resistance to some antiseptics. The purpose of this study was to determine
the differences of inhibitory effect of basil leaf essential oil (Ocimum basilicum) with parachlorophenol campher mentol
(ChKm). The type of study was a pure experimental used disc diffusing testing technique. Basil leaf essential oil was made
by distillation process to obtain its essential oils with concentration of 40.000 ppm and the test bacteria used was
Enterococcus faecalis ATCC 29212. The test was performed by measuring the inhibiton’s zones formed around the discus
conducted for 5 consecutive days. The result shows that the mean size of the inhibition’s zone around the 40,000 ppm basil
essential oil disc is 11.29 mm, while the average inhibition’s zone around ChKm is 24.27 mm. Data were analyzed by using
ANNAVA test and Tukey test demonstrated that there is no difference in inhibition’s zone between basil essential oil with
concentration of 40.000 ppm and ChKm. It can be concluded that the essential oil of basil leaf (Ocimum basilicum) has the
same inhibitory effect as ChKm toward Enterococcus faecalis.
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Introduction

Basil leaf (Ocimum basilicum) essential oil is a food product
that has high antimicrobial potential which consists of phenyl
propanoid (methyl chavicol, methyl cinamate, eugenol and
methyl eugenol) and Terpenes (linalool, geraniol, geranial,
camphorandneral). The content variety of basil leaf essential
oil are differentiated based on the geographical location plant
origin.[1,2] Major compound of basil leaf essential oil that
consist of carvacrol, eugenol, linalool and thymol has a wide
spectrum antibacterial effect but the major compound consist
of linalool has a weak antmicrobial effect.[3,4] Basil leaf
essential oil has bacteriostatic effect against gram positive and
negative bacteria with minimum inhibition consentration of 36
- 18 ug/ml against gram positive bacteria and 18-9 pg/ml
against gram negative bacteria.[5] One of gram positive
bacteria that sensitive to basil leaf essential oil is Enterococcus
faecalis (E.faecalis).[6] Basil leaf ethanolic extract
antibacterial effect to E. faecalis with minimum inhibition
consentration 100 uL shown 4 mm inhibition zone it means
that basil leaf ethanolic extract has broad inhibitory effect to
pathogen mikroorganisme.[7] Basil leaf essential oil with
MIC 5000 ppm, 10.000 ppm, and 20.000 ppm has inhibition
zone 8,9 mm, 9,25 mm and 11,70 mm towards E. faecalis.[8]

E. faecalis is a persistent microorganism that can survive in
the root canal without the absence of other bacteria that
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appears in it due to the failure of endodontic treatment and it
also may present in the pulp tissue necrosis.[9,10] Several
studies had proven that E. faecalis is commonly found in root
canal of treated teeth without periapical tissue
abnormalities.[11] This bacteria may invade dentinal tubules
and it can make itself being resistant and difficult to remove
from the root canal with some root canal medicament.[10,12]
One of root canal medicament is Parachlorophenol Camphor
Menthol (ChKM) is that a phenolic-type used as root canal
medicament that has antibacterial properties. ChKM can be
used as a potential antiseptic and disinfectant for root canals
compared to other phenol groups.[13,14] ChKM has been
proven of having larger ability in inhibiting the growth of E.
faecalis in root canal compare to povidone iodine.[15]
Inhibition zone of ChKM towards E. faecalis for 48 hours is
10,53 mm.[16] These studies had shown that ChKM has a
good effectiveness against E. Faecalis in the root canal
because it has a strong anti-bacterial effect.[11] However,
ChKM has disadvantages that is toxic, irritating, can cause
soft tissue necrosis, may cause infection of periapical tissue,
has a very strong odor, and can cause allergic reaction.[17]
According to this, the researchers need to find other
alternative material that can be used as a root canal
medicament which has effectiveness as same as ChKM.
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Material and Methods

The research method was true experimental with the data
obtained is quantitative. Basil leaf essential oil was gained by
using distillation method and was made in various
concentrations ie 10.000 ppm, 20.000 ppm, and 40.000 ppm
rejuvenated in liquid medium Muller Hinton Broth for 24-48
hours with shuffle speed 150 rpm at 37° C. Standard turbidity
of basil leaf essential oil is as same as standard of 0.5 Mc
Farland, if bacteria turbidity concentration equal to 108 CFU /
ml the testing can be done. Bacteria was isolated and stricted
on Muller hinton agar and incubated on incubator with 5%
CO2 for 24-48 hours.

Inhibitory zone of basil leaf essential oil and ChKM were
determined by disc diffusion method. The test were repeated
twice and performed for 5 days. Inhibition zone was shown as
a clean area around the discs and the diameter of the zone can
be meassured by using a caliper. The results of the
measurements were analyzed by ANOVA statistical test and
continued with Turkey statistical test.

Result and Discussion

Inhibitory zones of basil leaf essential oil (Ocinum basilicum)
and ChKM are shown in table 1.The data obtained by
measuring the clear zone diameter was seen as the area
surrounding the disc, this suggests the presence of
antibacterial activity.

Basil leaves essential oil with concentration of 10.000, 20.000,
40.000 ppm and parachlorophenol (ChKm) provide inhibitory
zone to E. faecalis ATCC 29212 bacteria, meanwhile the
sample of solvent (ethanol) does not give any inhibition zone
against E. faecalis ATCC 29212 bacteria. The result of
ANAVA statistic analysis with F test on the mean of sample
had shown that F count (4,399)> Ftable (3,239), and p value
<0,05, this mean there is difference of mean inhibition zone
which is very significant at least pair of treatment group. To
see which treatment caused different effects on the sample, a
further test was done with Tukey's advanced test.

Table 1. Inhibitory zone of basil leaf essential oil compared
with ChKM.

S | Hari ke

ampe 1 2 3 4 5

Negative

control ethanol 0 0 0 0 0

)

Paramonocloro oo 1 1635 201 159 16,9
fenol (+)

Basil  leaves

essential oil 9.65 95 10.05 955 10.45
10.000 ppm

Basil  leaves

essential oil 10.65 10.15 10.85 105 10.6
20.000 ppm

Basil  leaves

essential oil 12.05 1145 111 10.75 11.1
40.000 ppm
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10.000, 20.000 and 40.000 is the concentration of basil leaf
essential oil

Inhibitory zone marked in centimeter (cm)

Based on the results of further tests Tukey, it can be seen that
samples given with Paramonoclorofenol (+) is significantly
different with the sample with basil leaves essential oil of
10.000 ppm and 20.000, but it has no significantly different
with basil leaves essential oil of 40.000 ppm.

Figure 1. Inhibition zone of Basil leaves essential oil in
different concentration and ChKM, (a) day 1 (b) day 2 (c)
day 3 (d) day 4 and (e) day 5, (+) is parachloropheenol
camphor menthol/ ChKM (-) is solvent ethanol10, 20, 40 is
basil leaves essential oil with concentration 10.000, 20.000
and 40.000 ppm

Basil leaf essential oil has the main ingredients of cineole,
eugenol, methyl cinnamate, camphor, methyl eugenol, methyl
chavicol, geranial, linalool. This content is a group of phenols
that are known as an antiseptic and disinfectant against gram
positive and negative bacteria [18]. The results shows that
there is no differences between the basil leaves essential oil of
40.000 ppm with ChKM. It is happens because both of these
materials have the same properties as a strong antiseptic
because these materials are group of phenol which is proved to
inhibit E. faecalis bacterial growth.

Conclussion

Based on the researchs’result, it can be concluded that there is
no difference between inhibition zone around the discs of basil
leaves essential oil and around its of ChKM to E. faecalis
bacteria at concentration of 40.000 ppm
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