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Abstract: Endophytic bacteria are able to produce bioactive compounds that are important for 
applications in the medical field. This study aims to isolate, identify and test the antibacterial activity 
of endophytic bacteria from the bark of Plumeria acuminata growing in the Mataram area. Isolation 
was carried out using four types of media, namely NA, TSA, MAC, and BHI. The well diffusion 
technique was used to test the inhibitory ability of the endophytic bacterial extract against the test 
pathogenic bacteria. The four test bacteria used were S. aureus, B. cereus, P. aeruginosa, K. pneumoniae. 
Isolates that showed inhibitory activity were then identified morphologically, biochemically and 
molecularly based on the 16S rRNA gene. The results of the isolation process obtained 35 colonies. 
where 9 of them inhibit the growth of test bacteria. There were 2 isolates that able to inhibit the growth 
of 4 types of test bacteria with an average clear zone diameter of very strong category (21–30 mm), 
namely isolates T1 and T2. The N2 isolate had the highest average inhibition zone compared to all 
isolates of endophytic bacteria, which was 32 mm, but was specific for P. aeruginosa. Two isolates, 
namely B1 and M3 gave various growth inhibitory effects with strong to very strong categories. Other 
isolates showed various antibacterial effects against at least 2 types of test bacteria. S. aureus was the 
most resistant pathogenic bacteria to the treatment of endophytic bacterial isolate extract. The cell 
shape of all endophytic isolates was streptobacillus with or without spores, and 50% of them were 
Gram-positive. Molecular identification based on the 16S rDNA gene grouped the 9 isolates into 2 
main clusters, namely the genus Bacillus and the genus Pseudomonas. Isolates that were closely related 
to the genus Bacillus showed higher inhibitory activity than those of Pseudomonas. The results showed 
that isolates of endophytic bacteria from the bark of P acuminata have the potential as an important 
source of antibacterial substances. 
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Introduction  
 

Today, the problem of antibiotic resistance has 
become a fundamental concern in the field of medicine. 
Pathogenic bacteria have been able to respond to the 
excessive use of antibiotics by producing their progenies 
that are no longer sensitive to certain antibiotics. Even 
against various groups of pathogens, including fungi 
and bacteria have been able to be resistant to several 

antibiotics (multidrug resistance) (Levy, 2002). Recently 
there has been an increase in the problem of 
multiresistant bacteria. As with methicillin resistant S. 
aureus (MRSA), this shows the increasing importance of 
research to find new sources of antibiotics that are able 
to overcome bacterial and fungal infections where the 
source of these antibiotics can come from a variety of 
biological resources. 
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The new trend in the discovery of new drugs 
emphasizes the exploration of various antimicrobial 
compounds, which can be a source for treating various 
diseases (Nazar et al., 2009). Most of the chemical 
components derived from plants used as drugs or 
medicinal ingredients are secondary metabolites. 
According to Strobel & Daisy (2003), secondary 
metabolites produced from plant tissues have high 
biological activity. The use of herbal products as an 
alternative therapy for several diseases is increasingly 
widespread. This is because natural medicines have low 
side effects and are safe for long-term treatment (Ebadi, 
2007). 

One of the plants that is widely used as a source of 
traditional medicine is the white frangipani plant 
(Plumeria acuminate). P. acuminate is a plant originating 
from Central America, including the Apocynaceae tribe. 
Plumeria with the regional name (Indonesia) frangipani 
flower, is widely available in Mataram. P. acuminata 
species belong to the class Dicotiledonae, order 
Aposinales and family Apocynacea (Tjitrosupomo, 
2000). Apart from being an ornamental plant, P. 
acuminata is also a medicinal plant. Some of the benefits 
of frangipani plants used as traditional medicinal 
ingredients are reducing pain due to swelling, 
antibacterial, toothache medicine, ulcers, warts, 
rheumatism, dysentery, fever, cough, and cracked soles 
(Mursito and Prihmantoro, 2011; Ashraf et al., 2012). 
Almost all parts of this plant can be used as traditional 
medicine, including bark, sap, roots, flowers and leaves. 
P. acuminata contains compounds of agoniadin, 
plumierid, plumeric acid, lipeol, serotinic acid, 
fulvoplumierin, saponins, flavonoids and polyphenols 
(Gupta et al., 2008; Gupta, & Yadav 2016). 

Secondary metabolites contained in P. acuminata 
can inhibit the growth of S. aureus at a concentration of 
25% with an inhibition zone of 22 mm (Wahyudi and 
Sukarjati, 2013). Antibacterial activity of ethyl acetate 
extract from the bark of P. acuminata against several 
pathogenic bacteria showed strong inhibitory activity. 
The ethyl acetate extract of P. alba bark contains 
alkaloids, terpenoids, and saponins (Sriwarthini, 2014; 
Yahya & Indies, 2014). 

Recently, several endophytic bacteria and their 
bioactive compounds have been successfully used in the 
production of new commercial compounds and are very 
useful in the production of new drugs in medicine and 
crop protection in agriculture (Singh and Gaur, 2017; 
Mishra et al., 2018). Endophytic microbes are 
microorganisms that live in healthy plant tissues and 
become symbionts found in many plant species 
(Hallmann et al., 1997). This close relationship in plant 
tissue is a beneficial interaction for plants (Long et al., 
2008). Endophytic microorganisms can be found in 
various plant tissues including seeds, ovules, fruits, 

stems, roots, tubers, roots and leaves but do not cause 
disease in these plants. Endophytic microorganisms 
have been isolated from various plants. Because 
endophytes can produce secondary metabolites with 
various properties that are good for their application, it 
has attracted the attention of many researchers to 
explore this potential and its use in biotechnology 
(Casella, et al., 2013; Kusari et al., 2013). Gandhi, et al, 
(2015) explained that endophytes can also produce 
various chemical compounds including secondary 
metabolites which are the same as those produced by the 
host plant. 

The stem bark of P acuminata is often used as 
medicine. The bark of this plant may contain endophytic 
bacteria that can produce secondary metabolites that 
have antimicrobial activity similar to the properties of 
extracts from the host plant. The search for endophytic 
bacteria from the bark of the P. acuminata is expected to 
reveal the presence of endophytic bacteria capable of 
inhibiting the growth of pathogenic bacteria, as it has 
been proven that the secondary metabolite extract of the 
host plant has an inhibitory effect on various clinical 
isolates of pathogenic bacteria. This study aims to 
isolate, and identify endophytic bacteria from the stem 
bark of P. acuminata, and evaluate its in vitro 
antimicrobial properties. 
 

Methods  
 
Materials 

P. acuminate bark, NA (Nutrien Agar) media, NB 
(Nutrien Broth) media, MHI (Muller Hinton Agar) 
media, MacConkey Agar media, TSA (Tryptose Soy 
Agar) media, BHI (Brain Heart Infusion) media, alcohol 
70%, NaOCl 4%, tissue, Gram paint, aquadest, detergent. 
Four type of test bacteria. Bacterial DNA isolation kit. 
Primer 63f : 5'- CAG GCC TAA CAC ATG CAA GTC – 
3', primer 1387 r : 5'-GGG CGG WGT GTA CAA GGC–
3', master mix solution. agarose, EtBr, electrophoretic 
buffer. 
 
Equipments 

Electrophoresis equipment, PCR machine 
(thermocycler), 2 cc speute, 0.2 µl mess filter, test tube. 
petry disk, beaker glass, cotton swab, incubator. 
sterilizer, sterile catheter, shaker, laminar air flow, 
centrifuge, vortex, microscope, object glass. blue type. 
yelow type, micro pipette. 
 
Microorganisms and media. 

Four common antibiotic resistance human 
pathogens such as S. aureus, P. aeruginosa, B. cereus, K. 
pneumoniae were used to evaluate the antimicrobial 
activity of endophytic bacteria. The test bacteria were 
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obtained from the laboratory of the Biomedical Research 
Unit of the West Nusa Tenggara Provincial Hospital. 
 
Endophytic bacteria isolation 

The bark of P. acuminata is taken from the 
frangipani tree that grows in the city of Mataram. The 
stem bark pieces were cleaned of adhering dirt with 
running water followed by washing them in water with 
a few drops of detergent. Then the samples were 
immersed for 1 minute in 70% alcohol and washed twice 
with distilled water. Then it was immersed again in 4% 
sodium hypochlorite (NaOCI) for 5 minutes and rinsed 
with distilled water. Then the sample was dried in 
laminar air flow. 

Four types of sterile media were prepared, namely 
Nutrient agar, Trypticase Soy agar, MacConkey's agar, 
and Brain Heart Infusion media. Using a sterile scalpel, 
the bark was cut by 0.5 x 0.5 cm and the pieces were 
planted on the media and incubated at 32⁰C for 48 hours. 
The growing endophytic bacterial isolates were 
transferred to a nutrient agar slant tube and subcultured 
regularly every week and stored at 4⁰C before use (Sahu 
et al., 2014) 
 
Culture conditioning 

Endophytic bacteria were grown in sterile 10 ml 
nutrient broth and incubated for 48 hours at 32⁰C while 
shaking with a shaker at 150 cycles/minute. After 
incubation, the culture medium was centrifuged at 5000 
g for 30 minutes, then the supernatant was separated 
and filtered. The filtered supernatant was used for 
antimicrobial activity and stored before use at 4⁰C 
(Sunkar & Nachiyar, 2013). 
 
Antibacterial activity test 

Pathogenic bacteria with a concentration of 10⁶ 
cells/ml were added to 2 ml of sterile 0.9% NaCl. 100µl 
of bacteria were spread on the Muller Hinton Agar plate 
evenly. Next, a well with a diameter of 8 mm on the plate 
that has been planted with the test bacteria was made. 
The well was filled 50 µl with the supernatant extract of 
endophytic bacteria isolate, and as a positive control the 
antibiotic ciprofloxacin was used. Antibacterial activity 
test by each isolate of endophytic bacteria against all test 
bacteria was carried out in 3 replications. The cultures 
were then incubated for 24 hours at 32⁰C. The inhibition 
zone formed in the culture was measured and became 
data on the antibacterial activity of the endophytic 
bacteria isolates against the test bacteria. 
 
Morphological and Biochemical Characterization of Isolates 

Identification of endophytic bacteria was carried 
out on morphological, biochemical and molecular 
properties based on the 16S rDNA gene. Morphological 
identification was carried out by Gram staining, 

biochemical identification was carried out by TSI, Urea, 
Simon citrate, Motility, glucose, sucrose, lactose, 
maltose, MR, VP, catalase, coagulase tests 
(Vasanthakumari, 2009). 
Molecular Identification of Bacterial Isolates DNA Extraction 

One ose of sample was added with 200 µl of DNA 
Zole and then vortexed for 1 minute. 100 µl of 100% 
ethanol was added and allowed to stand for 5 minutes. 
Centrifuge 4000 g for 4 minutes. Washed 2 times with 
200 µl of 80% ethanol and allowed to stand for 4 minutes. 
After washing it was centrifuged at 4000 g for 2 minutes. 
Then dissolved in 40 µl of distilled water and stored at –
200C until use 
 
PCR Process 

The primer used is Primer 63f : 5'- CAG GCC TAA 
CAC ATG CAA GTC – 3', Primer 1387 r : 5'- GGG CGG 
WGT GTA CAA GGC – 3'. The PCR mix reaction 
consisted of 2x PCR Master mix solution (10 µl), DNA 
template (1-2 µl), Primer f (1 µl), Primer r (1 µl), aquadest 
(6-7 µl), so the total volume was 20 µl. Then the PCR tube 
was inserted into the PCR machine (BioRad). DNA 
amplification was carried out using the My Cycler (Bio 
Rad) tool. Pre-PCR was carried out for 10 minutes at a 
temperature of 94°C and followed by 38 PCR cycles with 
denaturation steps for 30 seconds at a temperature of 
94°C, annealing for 30 seconds at a temperature of 55°C, 
and extension for 45 seconds at a temperature of 72°C. 
After 35 cycles were exceeded, Post PCR was performed 
for 10 minutes at a temperature of 72°C and 1 minute at 
a temperature of 20°C. The PCR product was 
electrophoresed to see the success rate of the process. At 
this stage, 4 µl of PCR product was added with 2 µl of 
loading buffer (Bromophenol-blue and cyline cyanol), 
and electrophoresed on 2% agarose gel in TAE buffer 
(0.5 gram agarose plus 50 ml TAE) which had been filled 
with 4 µl ethidium bromide (EtBr). Electrophoresis was 
carried out at a voltage of 100 V and a current of 400 A 
for 30 minutes. The marker used was 1000 bp DNA 
Ladder (Invitrogen). The results of the electrophoresis 
were visualized under ultraviolet light and 
photographed using a Gel Doc (Bio Rad). PCR products 
showing DNA bands were sequenced. The sequence 
data were edited using Clustal W in the MEGA 5 
program and the results were then compared with the 
sequences at  GenBank using the BLAST search facility 
found on the NCBI website (http://www.ncbi.nlm. 
nih.gov). To determine the phylogenetic tree, the results 
of each sequence were edited and arranged into a 
contiguous sequence using Sequence Scanner and 
Bioedit software. Furthermore, for making alignment 
and phylogenetic tree using MEGA5 Software. The 
phylogenetic tree to determine the genetic relationship 
between isolates was compiled using the neighbor 
joining method. 
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Data Analysis  
The data collection was carried out by observing the 

morphological and biochemical characteristics of the 
isolates. The diameter of the clear zone formed (in MHA 
media) in the inhibitory activity test by endophytic 
isolates was measured in mm, and the interpretation of 
the average level of inhibition (antibacterial activity) of 
the isolates against the test bacteria referred to the 
category according to Morales et al. (2003). The 16S 
rDNA gene sequence data from endophytic bacterial 
isolates were analyzed using MEGA 5 software. The 
BLAST method was used to access the 16S rDNA gene 
database on Genbank, which is available on the NCBI 
website (http://www.nebi.nml.nih.gov). The 
phylogenetic tree of the isolates was constructed using 
the neighbor joining method. 
 

Result and Discussion 
 
Endophytic bacteria isolation 

The results of the initial isolation process obtained 
35 colonies of endophytic bacteria that grew from the 
bark of P. acuminata explant grown on 4 types of media. 
Details of the number of colonies obtained by media 
type are presented in Table 1. 
 
Tabel 1. The number of endophytic bacterial colonies 
obtained from explants of P. acuminata stem bark using 
4 types of isolation media 

No. Type of Media Number of 
colonies 

Percentage 

1 Brain Heart 
infusion 

5 14.3 % 

2 Nutrien Agar 8 22.9 % 
3 MacConkey’s 

Agar 
10 28.6 % 

4 Trypticase Soy 
Agar 

12 34.3 % 

Total Numberof colonies 35 100 % 

 
The highest number of colonies was obtained from 

TSA media (12 colonies) followed by MAC media (10 
coloniest), NA (8 colonies), and then BHI media with 5 
colonies. The use of these 4 types of media is intended to 
obtain many colonies of endophytic bacteria. These 
results indicate that the isolation media used can affect 
the type and number of colonies that grow from plant 
explants on the isolation media. Ngamau et al. (2009) 
used 5 different media to get as many endophytic 
bacterial colonies as possible. The results of the initial 
screening of 35 colonies showed that only 9 colonies 
were able to inhibit the growth of pathogenic bacteria.  
 
Antibacterial test of the endophytic isolates 

Of the 35 colonies obtained, there were 9 colonies 
that were able to inhibit the growth of pathogenic 

bacteria, S. aureus, B. cereus, P. aeruginosa, and K. 
pneumoniae. The test was carried out with 3 replications 
to get the average value of the clear zone which was a 
representation of the ability of endophytic bacteria to 
inhibit the growth of the test bacteria. Some examples of 
in vitro test results for the inhibitory activity of the 
isolates are presented in Figure 1. 

 

 
Figure 1. Inhibition effect of endophytic bacteria isolate extract 
on the growth of some pathogenic bacteria in the form clear 
zone on MHA media. Isolate N1 inhibition activity on the 
growth of P. aeruginosa (A), isolate T1 inhibition on the growth 
of S. aureus (B), isolate T2 inhibition on the growth of S. aureus 
(C), Cyprofloxasin antibiotic inhibition on the growth of K. 
pneumoniae as positive control (D) 

 

The complete results of the antibacterial activity test 
of 9 isolates of endophytic bacteria isolated from the 
bark of P. acuminata against 4 types of test bacteria are 
presented in Figure 2. 
 

 
Figure 2. The average diameter of inhibitory zone (clear zone) 
of endophytic bacteria isolated from the stem bark of P. 
acuminata against the human pathogenic bacteria. (S. aureus, B. 
cereus, P. aeruginosa and K. pneumoniae).  Inhibition activity 
category (Morales, et al., 2003) : weak activity (<5 mm), 
moderate (5–10 mm), strong (11-20 mm), and very strong. (21–
30 mm). 

 
The Evaluation of the level of inhibitory activity of 

endophytic isolates against test bacteria was carried out 
according to the categories of Morales et al, (2003), 
namely weak activity (<5 mm), moderate (5–10 mm), 
strong (11-20 mm), and very strong. (21–30 mm). There 
were 4 isolates capable of inhibiting the growth of 4 
types of test bacteria with an average diameter of the 
clear zone with a very strong category (21–30mm), 
namely isolates T1 and T2. Isolate B1 gave various 

 

 

   

 

   

A 

 

T1/S. aureus T2/S. aureus Ciprofloxacin 

(positive control) 
N1/K. aeruginosa 

B C D 

http://www.nebi.nml.nih.gov/
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growth inhibition effects on the tested bacteria, with 
very strong inhibition categories against S. cerius (25 
mm), P. aeruginosa (21 mm) and moderate effect on both 
of B. cerius and K. pneumoniae with an average The 
average diameter of the inhibition zone is about 15 mm. 
N1 isolate had moderate antibacterial effect (5-10 mm) 
against S. aureus, B. cereus, P. aeruginosa and did not 
inhibit the growth of K. pneumoniae.  The N2 isolate had 
the highest average inhibition zone compared to all 
endophytic bacterial isolates, which was 32 mm, but this 
was specific for P. aeruginosa, while it had no effect on 
the other 3 test bacteria. The M1 isolate had a strong 
effect (approximately 12 mm) against both B. cereus and 
P. aeruginosa. M2 isolate showed a very strong inhibitory 
activity against B. cerius (24.33 mm), and a strong effect 
against K. pneumoniae (14.67 mm). The M3 isolate had 
very strong against K. pneumoniae (23 mm). M4 isolate 
gave a very strong antimicrobial effect against K. 
pneumoniae and a strong category against B. cerius with 
inhibition zone diameters of 21 mm and 15.33 mm, 
respectively. 

The average diameter of the clear zone shown by 
each isolate varied greatly, this was due to the different 
abilities of each endophytic isolate and also the different 
responses given by the test bacteria (Figure 2). Some 
endophytic isolates did not have an inhibitory effect on 
the growth of the test bacteria. The formation of a clear 
zone is due to the metabolism of endophytic isolates that 
produce secondary metabolites. It is possible that some 
of the secondary metabolites produced by this 
endophytic bacterial isolate are the same as those 
produced by the host plant, P. acuminata. Genetic 
transfer can occur from the host plant to its endophytic 
microbes causing secondary metabolites produced by 
the host plant to also be produced by the endophytic 
symbionts (Ludwig-Müller, J., 2015; Tiwari & Bae., 
2020). 

Some of the isolates were classified as broad-
spectrum antibacterial activity, because they were able 
to inhibit the growth of all test bacteria, both Gram 
negative and Gram positive with a very strong category, 
namely > 20 mm, such as isolates T1, T2, B1 and M3. 
Endophytic bacteria isolate N2, which is closely related 
to Bacillus cereus strain PM-01 hg 1 (Table 3), had the 
highest ability to inhibit the growth of the tested 
pathogenic bacteria (Figure 2). This may be because 
Bacillus has spores and is stable which in turn produces 
secondary metabolites to protect its life, besides that B. 
cereus is also insensitive to penicillin. It has been found 
that Bacillus produces antifungal agents such as 
hydrolytic enzymes and fungicins (Yao et al., 2003; Lin 
et al., 1999). The isolate M1 which is closely related to the 
Alcaligenes faecalis strain (ZD02) is capable of inhibiting 

the growth of two target pathogenic bacteria, namely B. 
cereus and P. aeruginosa with a strong category. Isolate B1 
which is closely related to Pseudomonas putida strain (II-
B) was also able to inhibit the growth of all test bacteria. 
The isolate N1 belonging to the genus Pseudomonas was 
able to inhibit 3 target test bacteria (S. aureus, B. cereus, P. 
aeruginosa). Meanwhile, the isolate M4 belonging to the 
genus Pseudomonas (Table 3) was only able to inhibit the 
growth of B. cereus and K. pneumoniae. Genus 
Pseudomonas is capable of producing alpha amylase in 
addition to cellulose and proteases (Liu et al., 2011). The 
findings in this study showed that almost all endophytic 
bacterial isolates had strong (11-20 mm) and very strong 
(21-30 mm) inhibition categories as shown in Figure 2, 
and in addition almost 50% of the isolates had broad-
spectrum antibacterial properties because it can inhibit 
the growth of both Gram-positive and Gram-negative 
bacteria. 

The ability of P. acuminata endophytic bacteria to 
inhibit the growth of pathogenic bacteria is thought to 
be because it can produce the same secondary 
metabolites as their host. The secondary metabolites of 
P. acuminata include iridioids, tannins, alkaloids, 
plumierid, fulvoplumierin plumieric acid, lupeol-
acetate, oxymethyldioxy cinnemic acid, lupeol, acetil 
lupeol, alpha-amyrin, beta amyrin, cerotic-acid 
Plumericine, isoplumericine, beta-dighydroplumeric-
acid, Quercetin, Quercetinglycoside, phenyl-ethyl-
alcohol, kaempferol, 1-(+)-bornesitol, linalool, 
citronellol, farnesol, gerniol (Ramesha and Srinivas, 
2014).  

P. acuminata methanol extract has antimicrobial 
activity against Gram-positive bacteria, as well as Gram 
negative bacteria (Gupta et al., 2008). Likewise, the sap 
of P. acuminata flowers also has the ability to inhibit the 
growth of Shigella dysentery (Ardila, 2013). Meanwhile, 
ethanol extract of the bark of P. acuminata was also able 
to suppress the growth of B. cereus and S. aureus 
(Sriwarthini, 2014). These findings show that there is a 
concordance that the antimicrobial properties of 
endophytic bacteria isolated from the stem bark of P. 
acuminata are also related to the ability of the host plant 
extracts to act as antimicrobials in inhibiting the growth 
of various pathogenic microbes.  
 
Biochemical and morphological characterization  

Biochemical tests were carried out with TSI media, 
urea, simon citrate, motilation, glucose, sucrose, lactose, 
fructose, maltose, mannitol, MR, VP, catalase and 
coagulase. The results of biochemical and morphological 
characterization are in Table 2. 
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Tabel 2. Biochemical tests Gram stain results and the shape of endophytic bacteria isolated from  
the bark of P. acuminata 

No Test  
 

Endophytic bacteria isolates 

T1 T2 B1 N1 N2 M1 M2 M3 M4 

1 TSI B/A B/A B/A B/A B/A B/A B/A B/A B/A 
2 Urea _ _ _ _ _ _ _ _ _ 
3 Simon Citrate _ _ _ _ _ _ _ + _ 
4 Mot + + + + + + + + + 
5 Glu + + + + + + + + + 
6 Sucr + + + + + + + + + 
7 Lac + + _ _ _ _ _ + _ 
8 Malt _ _ + + + + + _ + 
9 MR + + + + + + + _ + 
10 VP _ _ + + _ _ _ _ + 
11 Cat + + + + + + + + + 
12 Coagu 

lase 
+ + + + _ + + _ + 

13 Gram type + + _ _ + _ + + _ 
14 Cell shape 

 
streptobaci
lli, spores 
terminal 

streptobaci
lli, spores 
terminal 

strepto
bacilli 
 

Strepto
bacilli 
 

streptobac
illi, spores 
central 
 

Strepto
bacilli 
 

streptoba
cilli, 
spores 
central 

streptobac
illi, spores  
terminal 

strepto
bacilli 
 

Note : A : Acid; B : Base;  Cat : Catalase;  TSI : Triple Sugar Iron; Mot : Motility; Glu : Glucose                             
Sucr  : Sucrose; Lak : Lactose; Malt : Maltose; MR : Methyl Red; VP : Voges Proskauer. 

 
Molecular identification  

The process of molecular identification begins with 
the isolation of genomic DNA from endophytic isolates,  
followed by a PCR process using primers 63f and 1387r, 
2% agarose gel electrophoresis, PCR product sequencing 
and bioinformatics analysis based on the 16S rDNA 
database of bacterial genomes at Genbank. A PCR 
product with a size of about 1300 bp is seen on the gel 
(Figure 3) 

 
 
 

 
Figure 3.  Results of amplification of 16S rRNA using 63f and 
1387r primers run on electrophoresis at 2% agarose gel from 9 
endophytic bacteria isolated from P.  acuminata; M : Molecular 
marker (1 kb DNA Ladder); Arrow indicates the PCR product 
size (1300 bp). 

 

Table 3. The results of identification of 9 endophytic bacteria isolated from the bark of P. acuminata based on the 
sequence of the 16S rRNA genes using BLAST-N 
Bacterial isolates 
(Strain ID) 

16s rDNA closest relative Maximal score Query cover Identity 

T1 Bacillus cereus strain NC7401  948 96% 99% 
T2 Bacillus cereus strain WPD 16S 852 81% 81% 
B1 Pseudomonas putida strain II-B 2150 98% 97% 
N1 Pseudomonas putida Strain JT-K21 2161 94% 97% 
N2 Bacillus cereus strain PM-01 hg 1 1003 98% 99% 
M1 Alcaligenes faecalis ZD02 2255 98% 99% 
M2 Bacillus cereus strain HYM76 1295 64% 97% 
M3 Bacillus cereus strain 03BB108 1814 76% 98% 
M4 Pseudomonas plecoglossicida  

strain BOAKS 441 
2257 99% 98% 

 
Based on the results of the BLAST-N analysis on the 

NCBI site by querying the results of DNA sequence of 
isolates, the species with the closest percentage of 
similarity identity to the 16S rDNA sequence of the 
isolates was obtained (Tabel 3). In this case, isolate T1 

has 99% similarity with B. cereus strain NC7401, while 
isolate M4 has 98% similarity with P. plecoglossicida strain 
BOAKS 441. Meanwhile, the alignment and 
phylogenetic tree were made using MEGA5 software. 
The phylogenetic tree was constructed using the 
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neighbor joining method and the results are as shown in 
Figure 4. 

 

 
Figure 4.  Phylogenetic tree of endophytic bacteria isolated from 
the bark of P. acuminata and their relationshp among them. The 
dendrogram was constructed using the Neighbor-Joining 
method. 

 
Based on the results of molecular analysis based on 

the 16S rDNA gene above, 9 endophytic bacteria that 
were able to inhibit pathogenic bacteria isolated from the 
bark of P. acuminata were divided into 2 clusters, namely 
the genus Bacillus (isolates T1, T2, N2, M2 and isolate 
M3) and the genus Pseudomonas (isolates B1, N1 and M4), 
and there is one member of the genus Alcaligenes, namely 
isolate M1. In this study, based on the percentage of the 
number of isolates that were able to inhibit the test 
bacteria and the level of antimicrobial activity, there is 
an indication that closely related isolates to the genus 
Bacillus showed a better antibacterial activity the test 
bacteria than those of the genus Pseudomonas. 

 
Conclusion  
  

In this study, 35 isolates were obtained, of which 
only 9 isolates had the ability to inhibit the growth of the 
test bacteria with varying degrees of inhibition activity 
from moderate to very strong level. This varied 
inhibition was thought to be caused by the difference in 
the number and types of antibacterial compounds 
produced by each isolate. Two isolates were able to 
inhibit the growth of 4 types of test bacteria with a very 
strong category, namely isolates T1 and T2. N2 isolate 
had the highest average inhibition zone compared to all 
isolates of endophytic bacteria. S. aureus was the most 
resistant bacteria to the endophytic bacterial extract 
isolated from the stem bark of P. acuminata. The cell 
shape of all endophytic isolates was streptobacillus with 
or without spores, and 50% of them were Gram-positive. 
Molecular identification based on the 16S rDNA gene, 9 
isolates of endophytic bacteria were grouped into 2 main 
clusters, namely genus Bacillus and genus Pseudomonas.   
 

Acknowledgements  
 

Thank to the head of Biomedical Laboratory of Mataram 
General Hospital, and the head of Microbiology 
Laboratory Department of Biological Science, Faculty of 
Teacher Training and Education, University of 
Mataram. This research was partially supported from 
PNBP/DIPA BLU funding from the University of 
Mataram for the 2019 fiscal year, with the 
contract/agreement number: 29320/UN18.L1/PP/2019. 
 

References  
 

Ardila, B. (2013). Uji Daya Hambat Getah Bunga 
Kamboja (Plumeria acuminata) Terhadap 
Pertumbuhan Shigella dysentri Secara in vivo. Jurnal 
Analis Kesehatan Klinical Sains. 1(1). 1-8.  

Ashraf, M.D.F., Mazumder, A., Shambhawee, S., 
Mazumder, R., (2012). Review on Plumeria 
acuminata. International Journal of Reseach in 
Pharmacy and Chemestry (review Article) IJRPC 2(2). 
467-469 

Casella, T. M., Eparvier, V., Mandavid, H., Bendelac, A., 
Odonne, G., Dayan, L., Duplais, C., Espindola, L. S., 
& Stien, D. (2013). Antimicrobial and cytotoxic 
secondary metabolites from tropical leaf 
endophytes: Isolation of antibacterial agent 
pyrrocidine C from Lewia infectoria SNB-GTC2402. 
Phytochemistry, 96, 370–377. 
https://doi.org/10.1016/j.phytochem.2013.10.004  

Ebadi, M. (2007).  Pharmacodynamic Basis of Herbal 
Medicine.2nd  Ed. CRC Press. Boca Raton  

Gandhi, S. G., Mahajan, V., & Bedi, Y. S. (2015). 
Changing trends in biotechnology of secondary 
metabolism in medicinal and aromatic plants. 
Planta, 241(2), 303–317. 
https://doi.org/10.1007/s00425-014-2232-x  

Gupta, M. Mazumder, UK. Gomathi, P. Thamil, S. 
(2008). Antimicobial activity of methanol extracts of 
Plumeria acuminata Ait. Leaves. Natural Product 
Radiance. 7(2). 102-105. Retrieved from 
http://nopr.niscair.res.in/handle/123456789/565
1  

Gupta, M., & Yadav, N. (2016). Phytochemical screening 
of leaves of Plumeria alba and Plumeria 
acuminata. Journal of Chemical and Pharmaceutical 
Research, 8(5), 354-358. Retrieved from 
https://www.jocpr.com/abstract/phytochemical-
...6498.html  

Hallmann J., Quadt-Hallmann A., Mahaffee WF. And 
Kloepper JW. (1997). Bacterial endophytes in 
agricultural crops. Can. J. Microbiol., 43. 895-914. 
https://doi.org/10.1139/m97-131  

Kusari, S., Pandey, S. P., & Spiteller, M. (2013). Untapped 
mutualistic paradigms linking host plant and 

https://doi.org/10.1016/j.phytochem.2013.10.004
https://doi.org/10.1007/s00425-014-2232-x
http://nopr.niscair.res.in/handle/123456789/5651
http://nopr.niscair.res.in/handle/123456789/5651
https://www.jocpr.com/abstract/phytochemical-...6498.html
https://www.jocpr.com/abstract/phytochemical-...6498.html
https://doi.org/10.1139/m97-131


Jurnal Penelitian Pendidikan IPA (JPPIPA) July 2022, Volume 8, Issue 3, 1158-1165 
 

1165 

endophytic fungal production of similar bioactive 
secondary metabolites. Phytochemistry, 91, 81-87. 
https://doi.org/10.1016/j.phytochem.2012.07.021  

Levy, S. B. (2002). Factors impacting on the problem of 
antibiotic resistance. Journal of Antimicrobial 
Chemotherapy, 49(1), 25-30. 
https://doi.org/10.1093/jac/49.1.25  

Lin, T. P., Chen, C. L., Chang, L. K., Tschen, J. S., & Liu, 
S. T. (1999). Functional and transcriptional analyses 
of a fengycin synthetase gene, fenC, from Bacillus 
subtilis. Journal of bacteriology, 181(16), 5060–5067. 
https://doi.org/10.1128/JB.181.16.5060-5067.1999  

Liu J. Zhang Z., Zhu H., Dang H., Lu J., Cui Z., (2011). 
Isolation and characterization of amylase from 
marine Pseudomonas sp. K6-28-040. African J Biotech, 
10(14), 2733-2740. 
http://dx.doi.org/10.5897/AJB10.2042  

Long, H. H., Schmidt, D. D., & Baldwin, I. T. (2008). 
Native bacterial endophytes promote host growth 
in a species-specific manner; phytohormone 
manipulations do not result in common growth 
responses. PloS one, 3(7), e2702. 
https://doi.org/10.1371/journal.pone.0002702  

Ludwig-Müller J. (2015). Plants and endophytes: equal 
partners in secondary metabolite production?. 
Biotechnology letters, 37(7), 1325–1334. 
https://doi.org/10.1007/s10529-015-1814-4  

Mishra, A., Singh, S. P., Mahfooz, S., Singh, S. P., 
Bhattacharya, A., Mishra, N., & Nautiyal, C. S. 
(2018). Endophyte-Mediated Modulation of 
Defense-Related Genes and Systemic Resistance in 
Withania somnifera (L.) Dunal under Alternaria 
alternata Stress. Applied and environmental 
microbiology, 84(8), e02845-17. 
https://doi.org/10.1128/AEM.02845-17  

Morales, G., Sierra, P., Mancilla, A., Paredes, A., Loyola, 
L. A., Gallardo, O., & Borquez, J. (2003). Secondary 
metabolites from four medicinal plants from 
northern Chile: antimicrobial activity and 
biotoxicity against Artemia salina. Journal of the 
Chilean Chemical Society, 48(2), 13-18. 
http://dx.doi.org/10.4067/S0717-
97072003000200002  

Mursito B., & Prihmantoro, H. (2011). Tanaman Hias 
Berkhasiat Obat, Ed ke-4. Jakarta: Penebar Swadaya. 

Nazar, S., Ravikumar, S., Williams, G. P., Ali, M. S., & 
Suganthi, P. (2009). Screening of Indian coastal 
plant extracts for larvicidal activity of Culex 
quinquefasciatus. Indian J Sci Technol, 2(3), 24-27. 
http://dx.doi.org/10.17485/ijst/2009/v2i3/29407  

Ngamau CN., Matiru VN., Muthuri CW., & Tani A., 
(2012). Isolation and identification of Endophytic 
Bakteria of bananas (Musa spp.) in Kenya and Their 
potential as biofertilizer for sustainable banana 
production. African Journal of Microbiology Research. 

Vol 6(34) pp: 6414-6422. Retrieved from 
https://www.worldagroforestry.org/publication/
isolation...and-their  

Sahu, S., Chaturvedi, R., Mathew, B., Behra, P., Divya, 
R., Venketesha, R. T., & Sadanandan, B. (2014). 
Antibacterial and antioxidant activity of 
endophytic bacteria isolated from Annona 
muricata. Int. Rev. Appl. Biotechnol. Biochem, 2, 179-
188 

Singh, S. P., and Gaur, R. (2017). Endophytic 
Streptomyces spp. Underscore induction of defense 
regulatory genes and confers resistance against 
Sclerotium rolfsii in chickpea, Biological Control 104, 
44–56. 
https://doi.org/10.1016/j.biocontrol.2016.10.011  

Sriwarthini, N.L.P.N.  (2014). Uji aktivitas antibacteri 
ekstrak kulit batang kamboja (P.acuminata) terhadap 
bakteri isolat  klinik, FKIP Universitas Mataram : 
Mataram 

Strobel, G.A. and Daisy, B. (2003). Bioprospecting for 
Microbial Endophytes and Their Natural Products. 
Microbiology and Molecular Biology Reviews, 67, 491-
502. https://doi.org/10.1128/MMBR.67.4.491-
502.2003  

Sunkar, S. dan Nachiyar, C.V. (2013). Isolation and 
Characterization of an Endophytic Bacterium     
from Brassica oleracea with Potential Enzyme and 
Antibacterial Activity, Asian Journal of 
Pharmaceutical and Clinical Research, 6(2). 183-187. 

Tiwari, P., & Bae, H. (2020). Horizontal Gene Transfer 
and Endophytes: An Implication for the 
Acquisition of Novel Traits. Plants (Basel, 
Switzerland), 9(3), 305. 
https://doi.org/10.3390/plants9030305  

Tjitrosupomo G.  (2000). Taksonomi Tumbuhan obat-
obatan. Gajah Mada University Press: Yogyakarta 

Wahyudi, & Sukarjati. (2013). Pengaruh ekstrak etil asetat 
getah kamboja (Plumeria acuminate) Terhadap 
pertumbuhan dan daya hambat bakteri Staphylococcus 
aureus. Universitas PGRI Adi Buana: Surabaya 

Yahya, M., & Hindiah, M. H. (2014). Antibacterial 
activities of ethyl acetate extract from Plumeria alba 
stem bark. Scientific Study & Research. Chemistry & 
Chemical Engineering, Biotechnology, Food 
Industry. 15(2). 107. 

Yao, S., Gao, X., Fuchsbauer, N., Hillen, W., Vater, J., & 
Wang, J. (2003). Cloning, sequencing, and 
characterization of the genetic region relevant to 
biosynthesis of the lipopeptides iturin A and 
surfactin in Bacillus subtilis. Current microbiology, 
47(4), 272–277. https://doi.org/10.1007/s00284-
002-4008-y  

Vasanthakumari, R.  (2009).  Practical Microbiology. New 
Delhi, BI Publications Pvt Ltd. 

 

https://doi.org/10.1016/j.phytochem.2012.07.021
https://doi.org/10.1093/jac/49.1.25
https://doi.org/10.1128/JB.181.16.5060-5067.1999
http://dx.doi.org/10.5897/AJB10.2042
https://doi.org/10.1371/journal.pone.0002702
https://doi.org/10.1007/s10529-015-1814-4
https://doi.org/10.1128/AEM.02845-17
http://dx.doi.org/10.4067/S0717-97072003000200002
http://dx.doi.org/10.4067/S0717-97072003000200002
http://dx.doi.org/10.17485/ijst/2009/v2i3/29407
https://www.worldagroforestry.org/publication/isolation...and-their
https://www.worldagroforestry.org/publication/isolation...and-their
https://doi.org/10.1016/j.biocontrol.2016.10.011
https://doi.org/10.1128/MMBR.67.4.491-502.2003
https://doi.org/10.1128/MMBR.67.4.491-502.2003
https://doi.org/10.3390/plants9030305
https://doi.org/10.1007/s00284-002-4008-y
https://doi.org/10.1007/s00284-002-4008-y

