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ABSTRACT

The need for new drugs is increasing in the antibiotic field. However, synthetic antibiotics often
have a bad impact on body health, hence, in this paper, endophytic bacteria is investigated as an
antibiotic source. The purpose of this research is to gain an understanding of the antibacterial potency
of the endophytic bacteria associated with the Bignay plant (Antidesma bunius) against pathogenic
bacteria that is Gram-negative i.e Salmonella thypimurium ATCC 14028, Escherichia coli ATCC 35218
and Gram-positive i.e Staphyllococcus aureus ATCC 6538. This research used the descriptive method
and consists of endophytic bacterial isolation, identification, and antimicrobial testing. The endophytic
bacterial isolation from fruit and stem of Bignay plant was performed by using the pour plate method,
while the bacteria was identified by applying a biochemical test method using Vitek 2.0. The
antimicrobial test was performed by way of paper disc diffusion. The resulting endophytic bacteria
isolated from the fruit and stem of the Bignay plant are Bacillus pumilus, Bacillus amyloliquefaciens,
Bacillus cereus, Bacillus sp.1, and Bacillus sp.2. The most potential endophytic bacteria as antimicrobial
against pathogenic bacteria were found to be Bacillus pumilus, Bacillus sp.1, and Bacillus sp.2.
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1. INTRODUCTION

Recently, pathogenic bacteria causing human infection has become a global health
problem, and this is one factor in the high rates of death throughout the entire world. In addition,
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the level of virulence of pathogenic microorganisms are also increasing. Moreover, the need to
use antibiotic substances at greater that prescribed dose is also one of the problems of bacterial
resistance against commonly used antibiotics.

Therefore, a new type of antibiotic derived from natural sources is needed. One of these
is the utilization of endophytic bacteria. Endophytic bacteria are organisms that live in the tissue
and do not cause disease in its host plants (Anjum and Chandra, 2015). Bacterial endophyte has
the potential to be developed as a source of new antibiotics (Purwanto, 2014).

Utilization of endophyte antibacterials could come from plants that are located in
Indonesia. The existing biodiversity in Indonesia is a natural resource that is very valuable,
particularly for the benefit of Indonesian society, however, the richness and biodiversity has
not been fully explored, so that the potential of natural biological resources in Indonesia is still
not yet exploited optimally.

2. EXPERIMENTAL / RESULT (MATERIALS AND METHOQODS)

The experiment was conducted using a descriptive method that consists of 3 stages: 1)
endophytic bacterial isolation, 2) identification and 3) antimicrobial test. Material used in this
research is the bacteria found on Bignay (Antidesma bunius) stems and fruit, the bacteria test
culture Staphyllococcus aureus ATCC 6538, Salmonella thypimurium ATCC 35218,
Escherichia coli ATCC 35218, and Bacillus cereus. Other materials used in this research
include water pepton, water fuschin, alcohol 70 and 96%, akuades sterile antibiotic amoxicillin,
Buffer Pepton Water, gentian violet, lugol, immersion oil, physiological NaCl 0.85%, 0.5%
NaOCl, ), paper disk, filter paper, Nutrient Agar (NA), Nutrient Broth (NB), Blood Agar,
Salmonella-Shigella Agar (SS Agar), Triptyc Soy Agar (TSA), and Vitek Card.

2. 1. Endophytic Bacterial Isolation from Bignay Stems and Fruit

Isolation of Endophytic Bacteria from Bignay (Antidesma bunius) stem and fruit samples
was performed by first washing these in flowing water to eliminate macroscopic impurities.
The samples were subsequently soaked in alcohol 96% solution for 2 minutes, then in a solution
of NaOCI 0.5% for 5 minutes to remove superficial microbial epiphyte and environmental
contaminants. Bacterial isolation was performed using the Pour Plate method, taking the 3 last
dilutions for further processing. As a result, we were able to obtain 10 isolates of bacteria (5
from the fruit and 5 isolates from the stem).

Table 1. Macroscopic Characteristics of Endophytic Bacteria Isolates

Part of Plant | Isolate | Colony Form Color Surface Edge Elevation
Fruit 6B-A Irregular White Smooth Wavy Convex
Fruit 6B-B Round White Rough | Scalloped | Convex
Fruit 6B-D Round White Rough | Serrated | Convex
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Fruit 6B-E Round White Rough | Serrated | Convex

Fruit 7B-H Round White Smooth | Scalloped Flat

Stem 5T-A Round Wh'te.' Smooth Flat Convex
Yellowish

Stem 5T-B Round White Smooth Flat Convex

Stem 5T-C Round White Smooth Wavy Convex

Stem 7T-D Round White- Smooth Flat Convex
Yellowish

Stem 6T-F Round White- Smooth Flat Convex
Yellowish

2. 2. Identification of Endophytic Bacteria

The bacterial endophyte was identified by means of macroscopic morphology, (elevation,
colony form, edges and surfaces), using Gram stain to determine Gram group of bacteria and
biochemical identification by means of applying Vitek 2.0. From 10 bacterial endophyte
isolates, we obtained 5 different species i.e., Bacillus pumilus, Bacillus amyloliquefaciens,
Bacillus cereus, Bacillus sp.1 and Bacillus sp.2.

Table 2. Results of Endophytic Bacteria Identification of Bignay Fruit and Stem samples

Part of Plant Isolate Colony Form
Fruit 6B-A Bacillus pumilus
Fruit 6B-B Bacillus

amyloliquefaciens
Fruit 6B-D Bacillus sp.1
Fruit 6B-E Bacillus sp.2
Fruit 7B-H Bacillus

amyloliquefaciens
Stem 5T-A Bacillus cereus
Stem 5T-B Bacillus cereus
Stem 5T-C Bacillus cereus
Stem 7T-D Bacillus cereus
Stem 6T-F Bacillus cereus
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2. 3. Antimicrobial Activity Test

The antibacterial activity test was performed by using 5 different bacterial endophytes
species from 10 species of bacteria found on the Bignay stems and fruit. The endophytic
bacteria was tested for antibacterial activity by following the Kirby-Bauer method. Herein,
paper discs were inserted into sterile vial bottles and endophytic bacterial suspension of each
isolated species at 50 ul and equal to 0.5 McFarland (1,5x108 CFU/mI) were added individually
one endophyte to each paper disc. The culture was then incubated for 24 hours at a temperature
37 °C. For examination purposes, 15 ml TSA media was added to a sterile petri dish and the
agar was doped by placing 0.1 ml of pathogenic bacteria S. aureus ATCC 6538, S. thypimurium
ATCC 14028, E. coli ATCC 35218, and B. cereus on its surface. The paper discs containing
the incubated endophytic bacteria at 100% concentration were then placed on the surface of the
agar medium, and the plate incubated for 24 hours at 37 °C. The diameters of the zones of
inhibition produced by bacterial endophyte were compared with the control of antibiotic
amoxicillin 25 p g.

Table 3. Inhibition Zone of Antibacterial Activity Test of Endophytic Bacteria from Bignay
Plant (Antidesma bunius L.) (mm)

No. Isolate S. thypimurium | S. aureus E. coli B. cereus
1. 6B-A (B.pumilus) 14 24 16 22

2. | 6B-B (B.amyloliquefaciens) 14 16 14 12

3. 6B-D (Bacillus sp.1) 11 13 10 13

4. 6B-E (Bacillus sp.2) 15 18 15 20

5. 5T-A (B.cereus) 11 13 12 10

6. Control 34 48 12 24

B. pumilus (isolate 6B-A) can be categorized as having very strong sensitivity (a diameter
of inhibition zone of more than 20 mm (Pan, et al, 2009) and a percentage of inhibited bacterial
growth of 50%) against S. aureus ATCC 6538 (24 mm) and B. cereus (22 mm). Moreover, it
had a strong sensitivity (a diameter of inhibition of 10-20 mm) against E. coli ATCC 35218 (16
mm) and S. typhimurium ATCC 14028 (14 mm). This was in contrast to the research conducted
by Kuta, et al., (2009) wherein a species of B.pumilus produced inhibition zone diameter of 5
mm against S. aureus.

The bacterial endophytes also produced inhibition zones against S. thypimurium ATCC
14028, the largest inhibition zone diameter being that produced by the suspension of Bacillus
sp. 2 (isolates 6B-E) (15 mm and a percentage of inhibited bacterial growth of 55.8%).
Furthermore, B. pumilus (isolates 6B-A) and B.amyloliquefaciens (isolates 6B-B) produced
equal inhibition zone diameters of 14 mm and had percentages of inhibited bacterial growth of
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58.8% against S. thypimurium ATCC 14028, while the species Bacillus sp.1 and B. cereus
produced inhibition zone diameters of 11 mm and percentages of inhibited bacterial growth of
67.6%.

In our study, the species B. amyloliquefaciens (isolates 6B-B) produced an inhibition zone
diameter of 16 mm with percentage of inhibited bacterial growth of 66.7%. Again, this was in
contrast to a study by Hui Sun, et al 2013 wherein B. amyloliquefaciens did not generate an
inhibition zone against bacteria S. aureus. We also saw that Bacillus sp.2 produced an inhibition
zone diameter of 18 mm, and a percentage of inhibited bacterial growth of 62.5%. In addition,
Bacillus sp.1 and B. cereus produced inhibition zone diameters of 13 mm, with percentage of
inhibited bacterial growth of 72.9%.

B. pumilus bacteria produce the secondary metabolite compound pumilacidin which is
derived from lipopeptida. The compound pumilacidin is included in the antimicrobial peptides
(AMPs) that include basitrasin, and which are a class of non-ribosomal peptide synthesisizers
known to be effective in killing Micrococcus luteus and S. aureus (Chandra, et al, 2014).
Furthermore, according to Bottone and Peluso (2003), B. pumilus bacteria are effective against
fungi Aspergillus spp. and Mucor spp.

B. amyloliquefaciens are a Gram-positive bacterium group that produce potent
antibacterial secondary metabolite amylociclycin compounds. The amylociclycin compounds
are composed of iturin and fengisin (Scholz, et al, 2014). The compound iturin and fengisin
belong to same class of non-ribosomal peptide synthesis as basitrasin. The antibacterial iturin
and fengisin are antagonistic to pathogenic bacteria and to phytopathogenic fungi like
Aspergillus spp. (Chandra, et al, 2014).

Bacillus sp. 1 has a strong sensitivity towards the four test bacteria. In our study, the
diameter of inhibition zone was 13 mm against S. aureus ATCC 6538 and B. cereus, 11 mm
against S. typhimurium ATCC 14028, and 10 mm against E. coli ATCC 35218. The bacterium
B. cereus with yellow pigments also has strong sensitivity against the four pathogenic bacteria,
including an inhibition zone of 13 mm against S. aureus ATCC 6538, 12 mm against E. coli
ATCC 35218, 11 mm against S. typhimurium ATCC 14028, and 10 mm against B. cereus. We
found that the diameter of inhibition zone which is produced by endophytic bacteria is inversely
proportional to the percentage of bacterial growth, i.e., the larger the diameter of zones of
inhibition generated, the smaller the percentage growth of bacteria.

The greatest diameter of inhibition zone was induced by a suspension of B. pumilus
isolates (6B-A) against test bacteria S. aureus ATCC 6538 (24 mm), then against B. cereus (22
mm). Bacillus sp. 2 (isolates the E-6B) against B. cereus i.e. produced an inhibition zone of 20
mm, while the suspension of B.amyloliquefaciens against bacteria test S. aureus ATCC 6538
produced a diameter of inhibition zone of 16 mm.

This five species of endophytic bacteria has inhibition zones larger through suspension
as compared to deposition and supernatant. This shows that endophytic bacteria suspensions
produce more effective antibacterials as compared to deposition and supernatant production.
However, a deposition of endophytic bacteria was found producing antibacterials against
bacteria S. aureus ATCC 6538. What is more, Khandelwal and Khurana (2016) state that the
concentration of proteins as antibacterial compounds in sediment is higher than the
concentration of protein in the supernatant bacteria. In our study, the sediment extracts of the
leaf produced inhibition zones, while the inhibition zone of the supernatant did not generate
inhibition zones against S. aureus. Therefore, deposition produced inhibition zones against S.
aureus ATCC 6538, which means that it is more effective as an antibiological. It should also
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be noted that the difference in the rate of growth of the bacteria is influenced by secondary
metabolite growth and that each species of bacteria has a different rate of growth.

3. CONCLUSIONS

Based on the research that has been done, it can be concluded that there are 10 bacterial
endophytes that can be isolated from the stem and fruit of Bignay. In our work, we extracted 5
species, namely Bacillus pumilus, Bacillus amyloliquefaciens, Bacillus sp.1, Bacillus sp.2 and
Bacillus cereus. Of those listed, bacterial endophyte Bacillus pumilus has the strongest
antibacterial activity against pathogenic bacteria S. aureus ATCC 6538.
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