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Abstract. There are many cases of antibiotic resistance that cause death in patients infected
with bacteria. The increase in cases necessitated the discovery of new antibiotics as an
alternative to antibiotics that were already resistant. Bacteria that produce antibiotic
compounds are located in the rhizosphere of a plant. One of them is the rhizosphere of the
red ginger plant (Zingiber officinale Roscoe var. Rubrum). The bacterial isolate that
produces new antibiotic compounds in the rhizosphere of red ginger is Isolate J4. Isolate
J4 can produce secondary metabolites in the form of antibiotic compounds after
inoculation on Starch Nitrate Broth (SNB) medium and incubated in a few days to obtain
optimal antibiotic compounds based on their activity. The purpose of this study was to
determine the results of the antibiotic activity of secondary metabolites of isolate J4 in
producing antibiotics against Staphylococcus aureus and Escherichia coli bacteria.
Antibiotic activity profile was observed by looking at the relationship between the
inhibition zone and the incubation time of these isolates. The results showed that isolate J4
obtained optimal antibiotic that inhibited the growth of Staphylococcus aureus bacteria
after incubation for ten days with an average inhibition zone diameter of 14.2 mm, whereas
for Escherichia coli bacteria after incubation for five days which is 12.3 mm in diameter.
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1 Introduction

Infectious diseases still rank first in health problems. Infection is a disease caused by a
microorganism, including viruses, bacteria, fungi, and protozoa. One of the bacteria that can
cause infection is Escherichia coli and Staphylococcus aureus [1]. Escherichia coli often cause
infections of the urinary tract, diarrhea, and other diseases [2]. Staphylococcus aureus is an
infectious disease-causing bacteria that can primarily cause skin and tissue diseases in the
human body [3]. Treatment of these infections using antibacterial drugs. However, this
treatment is hampered by cases of antibacterial resistance so that it requires the discovery of
new antibacterial drugs. Exploration of new sources of antibacterial is carried out by means of
exploration to find the antibacterial-producing microorganisms that these bacteria produce. The
most antibacterial producing bacteria are actinomycetes. Actinomycetes are widely researched
because they can produce antibacterial, vitamins, and enzymes [4]. The screening process in the
process of finding antibacterials consists of two stages, namely primary screening starting from
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isolating the producing source and testing the results of the isolates obtained, and secondary
screening, one of which is to find the optimal conditions for the isolate to produce antibacterial
from the results of the isolates that have been obtained [5].

Optimization of secondary metabolite production was carried out on the Rhizosphere of the
roots of Jatropha (Jatropha Curcas L.) against pathogenic bacteria and the resulting bacterial
isolate Actinomycetes IBPT 01 was able to provide activity against 9 pathogenic bacteria. The
optimum time for the production of secondary metabolites by the Actinomycetes IBPT 01
bacterial isolate against pathogenic bacteria was different, namely the 4th day, 7th day, 8th day,
9th day and 26th day [6]. Isolate Streptomyces afghaniensis VPTS3-1 isolated from Palk Strait,
India performed temperature optimization on Actinomycetes isolates with temperatures of 5,
10, 20, 30, 40, and 50°C for 7 days and got the results at 30°C to get an optimal inhibition zone
of 20mm against P.vulgaris bacteria and the minimum against B.subtilis and optimum against
the fungus Helminthosporium oryzae and F. solani [7].

The optimal time for bacterial isolates to produce antibacterials varies widely. Isolate J4
has not been optimized for the production time of secondary metabolites in the form of
antibacterials against Staphylococcus aureus and Escherichia coli. Therefore, this research
needs to be done to determine the optimal time of J4 isolate in producing secondary metabolites
so that the time/ day needed for incubation can be produced to get optimal antibacterial
production.

2 Method

2.1 Ingredient

SNB media, Mueller Hinton media, NaCl 0.9%, BHI, Mc Farland standard (108 CFU /
mL), 25% glycerol, NaCl, KNO3, K2HPO4, MgS04.7H20, FeS04.7H20, cork borer, Isolate
J4 from the soil of the red ginger plant (Zingiber officinale Roscoe var. Rubrum).

2.2 Making a starter culture

Making the starter is done by taking a quarter of the isolate plate J4 inserted into 50 mL
sterile SNB media [8]. Incubated at room temperature for 5 days with agitation using a magnetic
stirrer at 200 rpm [9].

2.3 Preparation of fluid test

A five mL starter was inserted into the erlenmeyer containing 50 mL of sterile SNB media
[9]. Incubated at room temperature for 5 days with agitation using a magnetic stirrer. After 5
days, 50 mL of culture stratified were transferred to erlenmeyer containing 500 mL of sterile
SNB media (1:10) and incubated at room temperature for 14 days. Sampling was done every
day as much as 1 mL and put into eppendorf then labeled and stored in the freezer [10] [11].



2.4 Separation of cell biomass and active substances

The test culture that has been taken for 14 days is centrifuged at 8000 rpm for 10 minutes
at 4°C [12] to separate supernatant and sediment. The supernatant containing the active
substance is introduced into the new eppendorf.

2.5 Preparation of bacterial suspensions

Bacterial stock of 100 puL was added to 1 mL of BHI, incubated for 18-24 hours, then 100
pL was taken into 1 mL of BHI, incubated for 3-5 hours in an incubator. Taken 100 pL of
bacteria diluted with NaCl 0.9% until the turbidity is equal to the Mc Farland standard of 108
CFU/ mLn [13].

2.6 Optimization of secondary metabolite production time

The Mueller Hinton agar medium which had been scratched by the bacterial suspension
was made of wells using a cork borer with a diameter of 6.0 mm. Each well was filled with 50
pL of culture fluid according to the sampling sequence (day 1-14). Then stored in the
refrigerator for 2 hours to accelerate the diffusion of the test culture fluid, then incubated at
37°C for 18-24 hours and observed the inhibition zone diameter in the form of a clear zone
around the well hole which showed the inhibitory activity of the culture fluid of Actinomycetes
isolates (isolate J4) [14]. The average diameter of the inhibition zone is calculated from the 4
sides of the clear zone [15]. To observe the optimization profile of secondary metabolite
production time, a curve of the relationship between the inhibition zone diameter (X axis) and
incubation time (Y axis) was created. Optimization of the production time of secondary
metabolites in isolates from the rhizosphere of Tin fruit was carried out for 14 days and the
production time for secondary metabolites was obtained on day 2 [16].

3 Results and Discussion

The preparation culture test was carried out in a ratio (1:10) or with a concentration of 10%
(v / v) between the starter and SNB media and incubated for 5 days [9]. Stratified culture was
carried out after 5 days of incubation to maintain isolate J4 in the log phase. As research
conducted by, isolate growth entered the log phase at day 5. The difference in the time of the
growth phase is because Actinomycetes have a very varied growth time [16].

During the 14-day incubation there was a change in the color of the culture fluid as in Table
1.The color change that occurred during the incubation time showed that the Actinomycetes
emitted a color pigment that was able to diffuse or not on the media [17]. This statement can
indicate that the color change that occurs in the culture fluid is caused by isolate J4 emitting
color pigments. Optimization of secondary metabolite production time aims to determine the
optimal time for bacterial isolates to produce secondary metabolites so that it can be used to
determine the right time to harvest secondary metabolites produced by isolate J4 culture fluid.
The optimization test for the production time of secondary metabolites of culture fluid for these
Actinomyecetes isolates used the test culture fluid supernatant from day 1 to day 14. The results
of the optimization test are shown in Figures 1, 2 and Table 2.



Table 1. The results of observations of changes in the color of the test culture

Day to- Color Day to- Color
1 clear white 8 Brown ++
2 clear white 9 Brown +++
3 clear white 10 Dark brown
4 Light brown 11 Dark brown ++
5 Light brown 12 Dark brown ++
6 Brown 13 Dark brown +++
7 Brown + 14 Dark brown ++++

Fig. 1. Inhibition zone diameter 1-14 days against Staphylococcus aureus

Table 2. Inhibition zone diameter against Staphylococcus aureus

Da Inhibition zone diameter (cm) Day Inhibition zone diameter (cm)
y 1 2 Mean 1 2 Mean
1 1,18 0,83 1,01 8 1,40 1,28 1,34
2 1,08 1,10 1,09 9 1,33 1,45 1,39
3 1,23 1,13 1,18 10 1,35 1,48 1,42
4 1,35 1,38 1,37 11 1,35 1,40 1,38
5 1,33 1,33 1,33 12 1,45 1,40 1,43
6 1,40 1,28 1,34 13 1,35 1,40 1,38
7 1,30 1,40 1,35 14 1,33 1,33 1,33
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Fig. 2. Optimization profile of production time of secondary metabolites of Actinomycetes isolate
culture fluid (J4 isolate) against Staphylococcus aureus

Results of inhibition zone diameter measurements from liquid culture actinomycetes
isolates (isolates J4) against Staphylococcus aureus showed that secondary metabolites
(antibacterials) have been produced on day 1 with a diameter of 1.01 c¢cm inhibition zone.
Antibacterial production will increase during the incubation period indicated by the diameter of
the inhibition zone produced against the growth of Staphylococcus aureus bacteria. The
production of secondary metabolites (Antibacterial) will be constant after incubation for 6 days
with an inhibition zone diameter of 1.43 cm. Antibacterial Activity constant after day 6 so as to
time the harvesting of secondary metabolites (antibacterials) are potentially against
Staphylococcus aureus that after incubation for 6 days shown in the chart Figure 2. Research
conducted [18], shows the optimization results of secondary metabolite production time of
Te234 isolate which is shown by antibacterial activity on Staphylococcus aureus bacteria after
incubation on the 13th day with a diameter of 16.00 + 4.00mm. Isolate J4 has an optimal time
that is more efficient or faster than isolate Te234 so that the time needed to produce
antibacterials does not require a long time.

The results of measuring the inhibition zone diameter of the culture fluid of the
Actinomycetes isolate (J4 isolate) against Eschrichia coli bacteria showed that secondary
metabolites (Antibacterial) had been produced on day 1 with an inhibition zone diameter of 1.12
cm. Antibacterial production has increased and on day 4 the production of secondary
metabolites (Antibacteria) is constant with an inhibition zone diameter of 1.23 cm. The
production of secondary metabolites was constant until the 14th day of incubation, so that the
optimal harvesting time of secondary metabolites (antibacterial) against Escherichia coli was
after incubation for 5 days as shown in Figures 3, 4 and Table 3. The extraction time for
secondary metabolites was carried out in the stationary phase. The same thing was done with
the extraction of secondary metabolites carried out on the 5th day, which was entered into the
stationary phase [19]. The diameter of the inhibition zone from the optimization results of the
production time of secondary metabolites (Antibacterial) of the culture fluid of Actinomycetes
isolates (J4 isolates) for activity testing against Staphylococcus aureus bacteria with optimal



antibacterial potential on the 10th day with a diameter of 1.42cm, while against Escherichia coli
bacteria on the second day -5 which is 1.23 cm in diameter.

Fig. 3. Diameter of inhibition zone on day 1-14 against Escherichia coli

Table 3. Diameter of the zone of inhibition against Escherichia coli

Day Inhibition zone diameter (cm) Day Inhibition zone diameter (cm)
1 2 Mean 1 2 Mean
1 11 1,13 1,12 8 1,13 1,13 1,13
2 11 1,08 1,09 9 1,15 1,2 1,18
3 1,03 1,05 1,04 10 1,15 1,2 1,18
4 1,23 1,13 1,18 11 1,2 1,15 1,18
5 1,3 1,15 1,23 12 1,18 1,1 1,14
6 1,13 1,18 1,16 13 1,18 1,2 1,19
7 1,13 1,15 1,14 14 1,18 1,18 1,18
1,25 4
1,20 4 /
g - —— ‘-\“A
13 _
B 115 AN / \/
B . !
% 1,10 - \
5}
= 1,05
1'w T T T T T T T T T T T T T 1
(o] 2 4 [5 8 10 12 14 16

waktu inkubasi (hari)
—a— kunva produksi Antibictik |

Fig. 4. Optimization profile of secondary metabolite production of Actinomycetes (J4 isolate) culture

fluid against Escherichia coli bacteria



4 Conclusion

The optimal production of secondary metabolites (Antibacterial) of Actinomycetes isolate
(isolate J4) was based on activity tests against Staphylococcus aureus bacteria after incubation
for 10 days, whereas against Escherichia coli bacteria after incubating for 5 days.
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