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Abstract: Increasing cases of antibiotic resistance encourage researchers to find new bioactive compounds. 

The source of the newly developed antibiotics is utilizing endophytic bacteria. BA1 isolate is an endophytic 

bacterium from Lansano plant (Pterocarpus indicus Willd) which has high antimicrobial activity. Antibiotic 

compounds are produced through a fermentation process. The purpose of this study was to optimize the 

fermentation conditions of endophytic bacteria Lansano isolate BA1 in producing antibiotic compounds. 

Optimization of the fermentation time was carried out for 72 hours. Optimization of starter fermentation using 

concentrations (1%, 5%, 10%, and 15%). While the optimization of the fermentation medium used the types of 

medium MH, NB, LB, and LBB. Antibiotic activity test (antifungal and antibacterial) was carried out using the 

paper disc diffusion method. The results showed that the endophytic bacteria Lansano isolate BA1 had a growth 

curve consisting of: a lag phase at 0 to 4 hours of fermentation, a log phase at 8 to 12 hours of fermentation, and 

a stationary phase starting after fermentation. 12 o'clock. The best fermentation medium for producing 

antibacterial compounds by endophytic bacteria Lansano isolate BA1 is MH medium. There was an effect of the 

duration of fermentation of the endophytic bacteria Lansano isolate BA1 on different types of medium to 

produce antibiotic compounds. The best concentration of starter fermentation for producing antibiotic 

compounds by endophytic bacteria Lansano isolate BA1 was 10% for antifungal and 5% for antibacterial. 
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I. Introduction 
One of the new sources of antibiotics developed is by utilizing endophyte bacteria. Endophyte bacteria 

are bacteria that live in plant tissues that are able to grow colonization without disturbing their host. Some types 

of endophyte bacteria are already known to produce active compounds that are antibiotic, antimalarial and 

antibacterial[1], [2]. Research conducted in 2018 successfully isolated 7 endophytic isolates from Lansano roots, 

stems, and leaves (Pterocarpus indicus Willd) that have antibacterial activity [3]. BA 1 isolate is one of the 

isolates that has high antibiotic activity. Antibiotic activity test conducted by [4], showed that this isolate was 

able to inhibit the growth of S. aureus with a bland zone of 1.50 cm and inhibit the growth of E. coli with a 

bland zone of 1.25 cm. 

To produce antibiotic compounds produced by Lansano endophyte bacteria ba 1 isolate needs to be done 

fermentation process. The fermentation process must take place in optimal conditions in order to get the 

maximum product. The optimum conditions of fermentation are influenced by external and internal factors. 

Environmental conditions in the form of temperature, pH, starter concentration, medium composition and 

fermentation time are external factors that also play a role in determining the optimum conditions of the 

fermentation process [5], [6]. Internal factors that affect the fermeation process are types of bacteria. Different 

types of bacteria will affect metabolic pathways and the types of active compounds produced [7]. 

The optimum time of fermentation is also influenced by external factors of bacteria, including the type of 

medium [8]. According to [9], the medium is a nutrient used for bacterial growth. Each bacterium needs a 

different nutrient content. Based on the study [10], Streptomyces gulbargensis DAS 131 bacteria showed high 

antibiotic activity when cultured in media with glucose (2%), pepton (1%), NaCl (5%), and K2HPO4 (0.05%). 

Another external factor that also affects the optimum conditions of fermentation is strarter concentration. 

According to [11], starters are a number of microbes that have been grown at their best, after previously the 

microbes were dormant. The concentration of starters calculated in the fermentation medium exerts an influence 
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on the optimum process of fermentation. Low starter concentration will cause the resulting product is also low, 

conversely very high starter concentration will inhibit bacterial growth due to nutritional limitations [12].   

Based on the description above, it is necessary to know the optimum fermentation conditions of Lansano 

endophyte bacteria isolated BA 1, which is already known for its ability to produce antibiotic compounds. This 

study will optimize the fermentation conditions of BA 1's endophyte bacteria to produce antibiotic compounds. 

Optimized fermentation conditions are limited to fermentation time, medium type and starter concentration. 

 

II. Experimental Section 
1. Optimization of Fermentation Medium 

Starter culture is made by inserting 1 ose isolate BA 1
-6

 into the Erlenmeyer containing 10 mL of sterile 

medium. Starters are made on different mediums, according to the medium used. The starter of BA1
-6

 

endophyte bacteria isolates that have been grown, then diluted with NaCl 0.9% until the turbidity is equivalent 

to Mc Farland's 1. Starters areculated as much as 10% into each fermentation medium (NB, LBB, MH, LB). In 

this study, the volume of the fermentation medium used was 10 mL. Furthermore, the culture is incedated in the 

incubator shaker at room temperature at a speed of 150 rpm for 48 hours. Footage of the fermentation medium is 

taken every 24 hours (as much as 300 μL each) using a micropipet and inserted into an eppendorf tube. 

Fermentation is concentrated at 4000 rpm at 4
o
C for 30 minutes. Supernatan is stored at a temperature of 4

o
C 

which will be used for antibacterial activity tests. 

 

2. Optimization of Fermentation Starter Concentration 

Starter culture is made by inserting 1 ose isolate BA 1
-6

 into erlenmeyer which contains 10 mL of 

fermentation medium (best medium according to medium optimization) that has been sterile. The starter culture 

is incessed in the incubator shaker at room temperature at a speed of 150 rpm for 12 hours. Furthermore, a 

starter of BA 1
-6

 isolate bacteria that has been grown on a fermentation medium is diluted with 0.9% NaCl until 

its turbidity is equivalent to Mc Farland's 1. The starter is incorporated into a 10 mL fermentation medium 

according to the variation in the concentration of the starter. In this study used variations in concentration in the 

form of 5%, 10% and 15%. The culture is incessed in the incubator shaker at room temperature at a speed of 

150 rpm for 48 hours. Footage of the fermentation medium is taken every 24 hours (as much as 300 μL each) 

using a micropipet and inserted into an eppendorf tube. Fermentation is concentrated at a speed of 4000 rpm at 

4
o
C for 15 minutes. Supernatan is stored at 4

o
C, which will be used for antibiotic activity tests.  

 

3. Observation 

3.1 Optical Density Calculation 

OD calculations aim to determine the density of bacterial cells in the fermentation culture medium. A 

total of 200 μL of fermented culture is incorporated into the kuvet, then diluted by adding with 1800 μL of 

sterile aquadest. OD values are measured based on absorbance values using spectofotometers at wavelengths of 

625 nm [13]. Calculations are done on each replay. 

 

3.2 Antibiotic Activity Test 

The method used for antibacterial activity tests is diffusion of disc paper [14]. The test microbes used at 

this stage are C. albicans and E.coli, which are grown on PDA mediums. Before use, the E.coli isolate is 

rejuvenated first. The E. coli suspension is made with a 0.9% NaCl solvent, with turbidity equivalent to Mc 

Farland's 0.5. The suspension is then calculated into the PDA medium, by applying it using a sterile cotton bud. 

The roughly fermented extract of BA 1 isolates to be tested, taken as much as 20 μL, is then dripped on sterile 

disc paper. Next the disc paper is placed on a PDA medium that has been inoculated with the test microbes C. 

albicans. Petri dishes are inchabited in reverse at room temperature. The bland zone around the disc paper is 

measured using a funnel period after 24-48 hours of incubation. 

 

4. Data and Data Analysis 

This research data is primary data. The bacterial growth curve is analyzed based on OD measurement 

results. Antibiotic activity is analyzed based on the diameter of the hambat zone. Both of these data are shown in 

one graph, which will show the relationship of growth curve and antibacterial activity produced by Lansano 

endophyte bacteria isolated BA 1. The fermentation medium optimization data and the concentration of 

fermentation starters are statistically processed using the ANOVA test. If there is a significant difference, it will 

be continued with a further test of 5% BNJ. Statistical analysis data is displayed in the form of a table. 
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III. Result and Discussion 
1. Optimization of Isolated Fermentation Time BA 1 

Fermentation time optimization is analyzed by creating a graph that illustrates the relationship between 

the bacterial growth curve and the activity of the resulting antibiotic active compound. The bacterial growth 

curve is based on optical dencity (OD) values the results of OD measurements produced by Lansano BA1 

endophyte bacteria for 72 hours can be seen in Fig 1. 

 
Figure 1 Growth curve of endophyte bacteria Lansano isolated BA 1 

 

Based on the growth curve in Fig.1 it can be seen that the lag phase (adaptation) occurs in the 

fermentation of the 0th hour until the fermentation of the 4th hour. The exponential phase (log) occurs at the 

fermentation of the 4th hour until the fermentation of the 32nd hour. After fermentation at the 32nd hour, the 

growth of the bacteria further leads to a stationary phase. 

However the resulting growth curve is not constant during the stationary phase. So that the activity of 

antibiotic active compounds again increases at the 20th hour fermentation and leads to the death phase in the 

fermentation of the 40th hour. 

 

2. Optimized Medium Fermentation Isolated BA 1 

The mediums used in the optimization of fermentation mediums are MH, NB, LB and LBB. 

Fermentation is only done for 3 days, because based on data on the bacterial growth curve, antibiotic activity is 

no longer present on the fermentation of the 4th day and so on. The results of the statistical analysis of medium 

optimization showed that there was a real difference (5%) in the ability to produce antibiotic compounds by 

Lansano BA1 endophyte bacteria grown in 4 different types of medium and fermentation times. The results of 

the BNJ advanced test level of 5% optimization of the fermentation medium can be seen in Table 1. 

 

 

Table 1 Optimization Profile of The Endophytic Bacteria Lansano Isolate BA1 in Producing Antibiotic 

Compounds Against C.albicans 

Medium Type 

Average Inhibitory Zone Diameter (cm) 
Main Influence 

Medium Fermentation Hour to- 

24 Hours 48 Hours 72 Hours 

MH 4.02
d
 2.81

b
 2.42

b
 3.08

B
 

NB  3.09
bc

 3.34
cd

 2.75
b
 3.05

B
 

LB 2.65
b
 3.03

b
 0.00

a
 1.89

A
 

LB-B 3.23
c
 1.99

b
 1.92

b
   2.38

AB
 

Main Effects of Fermentatio 

Time 
3.24

B
 2.79

B
 1.77

A
  

Description: The number followed by the same notation indicates a treatment that is not real different (5% 

level). Notation is sorted from the highest. It is the notation "a". Capital letter notation states the main influence. 

Lowercase notation states interaction 

 

Based on Table 1 it can be seen that the treatment of this type of fermentation medium exerts a noticeable 

influence (5% level) on the ability of Lansano endophyte bacteria to isolate BA1 in producing antifungal 
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compounds. The best type of medium in producing antifungal compounds is medium MH. In the treatment of 

long fermentation times there is also a noticeable influence in producing antifungal compounds. The best 

fermentation time in producing antifungal compounds is on 24-hour fermentation. 

 

Table 2 Fermentation optimization profile of Lansano endophyte bacteria isolates BA 1 in producing antibiotic 

compounds against E.coli 

Medium Type 

Average Inhibitory Zone Diameter (cm) 
Main Influence 

Medium Fermentation Hour to- 

24 Hours 48 Hours 72 Hours 

MH 2.13
c
 2.02

b
 0.00

a
 1.38

B
 

NB 2.23
c
 2.28

c
 0.00

a
 1.50

B
 

LB 1.46
b
 1.05

b
 0.00

a
 0.83

B
 

LB-B 2.05
b
 1.14

b
 0.00

a
 1.06

B
 

Main Effects of 

Fermentatio Time 
1.97

B
 1.62

B
 0.00

A
 

 

 

Description: The number followed by the same notation indicates a treatment that is not real different (5% 

level). Notation is sorted from the highest. It is the notation "a". Capital letter notation states the main influence. 

Lowercase notation states interaction. 

 

Based on Table 2 it can be seen that the treatment of this type of fermentation medium exerts a noticeable 

influence (5% level) on the ability of Lansano endophyte bacteria to isolate BA1 in producing antibacterial 

compounds. The best type of medium in producing antibacterial compounds is medium MH. In the long 

treatment of fermentation time there is also a noticeable influence in producing antibacterial compounds.The 

best fermentation time in producing antibacterial compounds is on 24-hour fermentation. 

From the two data above it can be seen that the treatment of the type of fermentation medium to the 

ability of Lansano endophyte bacteria to isolate BA 1 in producing the best antibiotic compound is medium MH. 

 

3. Optimizing Starter Fermentation Isolated BA 1 

Table 3 Fermentation Optimization Profile of Lansano Endophyte Bacteria Isolates BA1 in Producing Antibiotic 

Compounds Against C.albicans 

Starter 

Concentration (%) 

Average Inhibitory Zone Diameter (cm) 
Main Influence of 

Starter 

Concentration 

Fermentation Hour to- 

24 Hours 48 Hours 72 Hours 

1 2.97
a
 2.68

a
 2.57

a
 2.74

A
 

5 3.05
a
 2.79

a
 2.68

a
 2.84

A
 

10 3.89
b
 2.81

a
 2.74

a
 3.14

B
 

15 2.93
a
 3.02

b
 2.19

a
 2.71

A
 

Main Effects of 

Fermentation Time 
3.20

C
 2.82

B
 2.54

A
  

Description: The number followed by the same notation indicates a treatment that is not real different (5% 

level). Notation is sorted from the highest. It is the notation "a". Capital letter notation states the main influence. 

Lowercase notation states interaction. 

 

Based on Table 3 it can be seen that the treatment of the concentration of fermented starters exerts a 

noticeable influence (5% level) on the ability of Lansano endophyte bacteria to isolate BA1 in producing 

antifungal compounds. The best starter concentration in producing antifungal compounds is a concentration of 

10%. In the treatment of long fermentation times there is also a noticeable influence in producing antifungal 

compounds. The best fermentation time in producing antifungal compounds is on 24-hour fermentation. 
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Table 4 Fermentation Optimization Profile of Lansano Endophyte Bacteria Isolates BA1 in Producing Antibiotic 

Compounds Against E.coli 

Starter 

Concentration (%) 

Average Inhibitory Zone Diameter (cm) 
Main Influence of 

Starter 

Concentration 

Fermentation Hour to- 

24 Jam 48 Jam 72 Jam 

1 1.73
a
 1.88

b
 2.64

d
 2.08

B
 

5 2.38
cd

 2.05
bc

 1.85
b
 2.09

B
 

10 1.76
a
 1.77

ab
 1.91

bc
 1.81

A
 

15 1.74
a
 1.65

a
 2.15

c
 1.84

A
 

Main Effect of 

Fermentation Time 
2.13

B
 1.90

A
 1.83

A
 

 

Description: The number followed by the same notation indicates a treatment that is not real different (5% 

level). Notation is sorted from the highest. It is the notation "a". Capital letter notation states the main influence. 

Lowercase notation states interaction 

 

Based on Table 4 it can be seen that the treatment of the concentration of fermented starters exerts a 

noticeable influence (5% degree) on the ability of Lansano endophyte bacteria to isolate BA1 in producing 

antibacterial compounds. The best starter concentration in producing antibacterial compounds is the 

concentration of 5%. In the long treatment of fermentation time there is also a noticeable influence in producing 

antibacterial compounds. The best fermentation time in producing antibacterial compounds is on 24-hour 

fermentation. 

From the two data above it can be seen that the treatment of the type of fermentation starter 

concentration against the ability of Lansano endophyte bacteria to isolate BA 1 in producing different antibiotic 

compounds in both types of test microbes. In testing using C. albicans the best starter concentration is 10% 

concentration. While testing using E. coli test microbes the best starter concentration is a concentration of 5%. 

 

IV. Conclusion 
The stationary fermentation phase of the BA 1 isolate of the Lansano endophyte bacterium was initiated 

after 32 hours of fermentation. The optimal fermentation condition for producing antibiotic compounds was to 

use a MH medium with 10% starter fermentation (for antifungals) and 5% starter fermentation (for 

antibacterial).  
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