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ABSTRACT

Bacillus cereus is aerobic, positive gram, and spore-forming bacilli bacteria. The
enterotoxin of this bacteria can cause food poisonous that manifest as diarrhea
and vomitus. Some previous study has been performed to explore the
antibacterial effect of Indian borage leaf, but none of them were explore the
antibacterial effect of Indian borage against Bacillus cereus. Hence this study
was design to explore the antibacterial activity of ethanol extract of Indian
borage against Bacillus cereus. This was an experimental study with post only
control group design. Ethanol extract was extracted by maceration methods and
antibacterial activity against Bacillus cereus was evaluated by disc diffusion
methods. The obtained ethanol extract was dissolved into some concentraions (1
g/ml, 0.8 g/ml, 0.6 g/ml, 0.4 g/ml, 0.2 g/ml). Data was analysed by One Way
ANOVA and followed by Post hoc Test Tukey HSD using SPSS 25. Ethanol
extract of Coleus amboinicus showed significant difference at the two highest
concentration group against the lowest concentration (P- Value < 0.05). The
average of inhibition zone diameter from the lowest (0.2 gr/ml) and highest (1.0
gr/ml) concentration were 14.87 mm and 31.50 mm, respectively. Overall,
ethanol extract of Indian borage leaves had potential antibacterial activity
against Bacillus cereus. This antibacterial activity increase followed by the
increase of the concentration.

ABSTRAK

Bacillus cereus merupakan bakteri aerob, gram positif, dan basil pembentuk
spora. Enterotoksin bakteri ini dapat menyebabkan keracunan makanan yang
bermanifestasi sebagai diare dan muntah. Beberapa penelitian sebelumnya telah
dilakukan untuk mengetahui efek antibakteri daun bangun-bangun, namun tidak
satupun dari penelitian tersebut yang mengeksplorasi efek antibakteri dari daun
bangun-bangun terhadap Bacillus cereus. Oleh karena itu penelitian ini dirancang
untuk mengetahui aktivitas antibakteri ekstrak etanol daun bangun-bangun
terhadap Bacillus cereus. Penelitian ini merupakan penelitian eksperimental
dengan desain post only control group design. Ekstrak etanol diekstraksi dengan
metode maserasi dan aktivitas antibakteri terhadap Bacillus cereus dievaluasi
dengan metode difusi cakram. Ekstrak etanol yang diperoleh dilarutkan ke dalam
beberapa konsentrasi (1 g/ ml, 0,89/ ml, 0,6 g/ ml, 0,4 g/ ml, 0,2 g/ ml). Data
dianalisis dengan One Way ANOVA dan dilanjutkan dengan Post hoc Test
Tukey HSD menggunakan SPSS 25. Ekstrak etanol Coleus amboinicus
menunjukkan perbedaan yang nyata pada dua kelompok konsentrasi tertinggi
terhadap konsentrasi terendah (Nilai P <0,05). Rata-rata diameter zona hambat
dari konsentrasi terendah (0,2 gr / ml) dan tertinggi (1,0 gr / ml) berturut-turut
adalah 14,87 mm dan 31,50 mm. Secara keseluruhan ekstrak etanol daun bangun-
bangun memiliki potensi aktivitas antibakteri terhadap Bacillus cereus.
Peningkatan aktivitas antibakteri ini diikuti dengan peningkatan konsentrasi.

INTRODUCTION

Bacillus cereus is an aerobic, positive
gram, and spore-forming bacilli bacteria. This
bacteria produce enterotoxin that cause diarrhea

and vomitus, however the vomitus is dominant. If
the bacteria was digested, the clinical presentation
will be appeared within 1-6 hours and persistent
less than 24 hours. The clinical manifestations are
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nausea, vomitus, and abdominal pain, and
diarrhea. According the data from Sentra
Informasi Keracunn Nasional at 2014, that
reported 855 cases of food poisonous caused by
Bacillus Cereus, Clostridium botulinum,
Staphylococcus aureus, Salmonella sp, and
Escherichia coli, however the number of the cases
did not represent the exact number of cases due to
some unreported mild cases .

It becomes important to looking for
natural resource to optimize therapy for Bacillus
cereus infection. Indian borage that also known as
“bangun-bangun” that had science name as Coleus
amboinicus. This leaf is widely used as traditional
medicine due to various health benefits. Several
studies have been evaluated the antimicrobial
activity against some fungal or bacteria. The
essential oil of this herb is proofed not only has
antibacterial activity against Bacillus subtilis,
Eschericia coli, Staphylococcus aureus,
Staphylococcus epidermidis, Pseudomonas
aureginosa, Proteus vulgaris, Bacillus subtiliis,
Staphylococcus mutans, and Serratia marencens,
but also antifungal activity against Candida
albicans and Candida tropicalis 2-°

Although, the most of previous studies had
explore antibacterial activity from essential oil or
extract of Indian borage. However, these studies
didn’t explore antibacterial activity from ethanol
extract of Indian Borage against Bacillus cereus,
previous study had been explore the bacterial
effect but it didn’t explore antibacterial activity
against Bacillus cereus and almost none study
explore antibacterial activity from ethanol extract.
Based on the information above, this study was
design to explore the antibacterial activity of
ethanol extract of Indian borage against Bacillus
cereus.

METHODS

This study was an experimental study
with post only control group design.
Antibacterial activity evaluated by disc
diffusion methods. This study was performed
in  Microbiology Laboratory of Medical
Faculty, Universitas Prima Indonesia on
September 2019. The scheme of this study
was sumirazed in the figure 1.
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Figure 1. Scheme of Antibacterial Effect of Indian
Borage Leaves Extract against Bacillus cereus

Indian borage or “Bangun Bangun”
Leaves was obtained from a traditional market
in the Medan City. On other hand, Bacillus
cereus was strain of bacteria that have been
cultured in the laboratory. Meanwhile, all
instrument which were used in this study was
sterilized by Autoclave at 121°C for 15
minutes ®”.

Indian borage leaves were washed,
then they were dried under at 40°C for 3 days.
After the leaves were mesh into simplicia
powder by blended them. Moreover, amount
of 40 gr simplicia power was macerated by
soaked into 500 ml Methanol and this
maceration was repeated two times. It was
filtered and the filtrate was evaporated by
rotary evaporator that called as concentrated
form. The concentrated form was dissolved by
DMSO (Dimethyl sulfoxide) into several
concentration. Amount of 2 g, 49, 6 g, 8 g,
and 10 g concentrated form was dissolved into
10 ml to form 0.2 gr/ml, 0.4 gr/ml, 0.6 gr/ml,
0.8 gr/ml, and 1 gr/ml concentration,
respectively ’.

Bacillus cereus was obtained from the
Microbiology Laboratory of Medical Faculty
in  Universitas Prima Indonesia. Bacillus
cereus was cultured on agar slants. An
inoculum of the bacteria was cultured into
Nutrient Broth (NB) in tube reaction then it
was homogenized and incubated at 37°C 7.
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The antibacterial  activity  was
evaluated by dis diffusion methods. At the
beginning of assay, amount of 2.8 g of NA
(Nutrient Agar) Powder into 100 ml aquadest
then it was homogenized by hot plate stirrer.
After that, it was sterilized using autoclave at
121 °C for 15 minutes. The NA was pour into
some plates for antimicrobial assay. Bacillus
cereus strain from Nutrient broth was swabbed
into NA Plate surface by cotton swab. After
that, placed either dissolved extract disc or
blank disc into the NA Plate surface, then All
NA Plates were incubated at 37°C for 48
hours. After 48 hours, the NA Plate would
showed clear zone around the disc that also
known as inhibition zone, its diameter was
measured in millimeters (mm) by caliper ¢

All data were analyzed using
descriptive and inferential statistic.
Descriptive analysis was looking for central
tendency and disperse of inhibition zone
diameter based on their concentration
followed by normality test using Shapiro-wilk.
If the data distribution was normal, the data
was analyzed by one way ANOVA, instead of
Kruskall-Wallis.

RESULT AND DISCUSSION

The result of antibacterial activity from
ethanol extract of Indian borage leaves was
shown in the figure 2 and the result of
statistical analysis was shown by the table 1.
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Figure 2. Result of antibacterial Assay from
Ethanol extract of Indian borage leaves

The figure 2 was shown the petri dish
that used to evaluate the antibacterial activity
of Indian borage leaves against Bacillus
cereus. The first, second, and third repetition
were marked as A, B, and C, respectively.

Meanwhile, the Marked D Figure above was
NA Plate without bacterial strains (blank
plate).

Table 1. Inhibition Zone Diameter from
Each concentrations of Ethanol extract of
Indian borage leaves against Bacillus cereus

Inhibition Zone

Concentration Diameter (mm)  P-Value*
Mean SD
0.2 gr/ml 14.87 1.46
0.4 gr/ml 19.17 3.15
0.6 gr/ml 20.10 3.34 0.01
0.8 gr/ml™ 28.07 6.93
1.0 gr/ml™ 31.50 6.88

* P-Value was obtained from One way Anova; **
Significant differences against 0.2 gr/ml group at 0.05
by Post Hoc Test Tukey HSD.

Based on table 2 above, the increase of
concentration showed a significant change in
inhibition zone. Furthermore, the post hoc test
showed that up to 0.8 mg/ml of extract showed
a significant difference against the lowest
concentration (0.2 gr/ml)

Moreover, the inhibition zone that was
form by the antibacterial assay was measured
by caliper and the result of analysis was shown
by the following table 8.

Table 2. Degree of Antimicrobial Activity
Based on Greenwood Classification

Average of

e Degree of
In.hlbltlon zone Ang']cimicrobial Activity
Diameter
>20 mm Potent
16 — 20 mm Moderate
11 -15mm Weak
<10 mm None

The table 2 showed that there are
significant difference at the two highest
concentration group against the lowest
concentration. According to greenwood
classification, the two highest concentration of
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the extract shown potent antibacterial activity
due to the average of their inhibition zone
diameter wider than 20 mm. On the other
hand, lower concentrations which were 0.4
gr/ml and 0.6 gr/ml shown moderate
antibacterial  activity and the lowest
concentration was shown weak antibacterial
activity. The following table was shown
degree of antimicrobial activity 8.

Although there was none study that
explore the antibacterial activity of Indian
borage leaf against Bacillus cereus. However,
there are several previous studies have been
performed to explore the antibacterial activity
against other positive gram bacteria. The
following table show the previous studies as
the comparison.

Several studies has been performed to
investigate the antibacterial effect of the
Indian borage leaf. However, antibacterial
activity from ethanol extract shown similar
properties to other type of bacteria. It seem
from their average of Inhibition Zone
Diameter in each concentration. Although, the
recent study shown inhibition zone around 30
mm at the higher concentration, the wider
inhibition zone may due to the higher
concentrations that were used in the recent
study than in the previous study. The
antibacterial activity of Indian borage leaf may
be due to the presence of some
phytochemicals like phenolic compound
which has antimicrobial activity >°0

CONCLUSION

Overall, ethanol extract of Indian borage
leaves had potential antibacterial activity
against Bacillus cereus. This antibacterial
activity increase followed by the increase of
the concentration. The highest (1.0 gr/ml) and
lowest (0.2 gr/ml) concentration was shown
potent (31.50 mm) and weak (14.87 mm)
antimicrobial activity, respectively.
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