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 Research has been conducted on the 5 isolates of bacteria isolated from the 
rhizosphere of   Ficus carica L as a producer of antibiotics. The previous 
study showed they have NRPS gene profiles that differ from each other. This 
study aims to determine the TLC Rf spots having inhibition activity against 
the growth of Staphylococcus aureus ATCC 25923 and Escherichia coli 
ATCC 25922. The study was conducted using the 5 bacteria isolates, namely 
T19, T24, T25, T37 and T41.  All isolates were fermented at room 
temperature for 14 days. Further the each broth culture was filtered and 
extracted using ethyl acetate. Components in the extract were separated by 
thin layer chromatography (TLC) with the mobile phase of chloroform-
methanol (7: 3), followed by bioautography test against the S. aureus and E. 
coli  to determine the chromatogram spots containing antibiotics. TLC results 
showed all isolates had different chromatogram profiles. The bioautography 
results showed that only isolate T25 can produce antibiotics against S. 
aureus. The antibiotic spot was at Rf 0.9 in the use of chloroform-methanol 
(7: 3) solvent system.
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1. INTRODUCTION 

The emergence of pathogenic microbial resistance to various antibiotics (multiresistant) is a serious 
problem in the treatment of infectious diseases. Multiresistant of microbial pathogens increases the morbidity 
and mortality due to infectious diseases. This multiresistant encourage researchers in the world to find new 
and more sensitive antibiotics against resistant microbial pathogens [1]-[3]. 

 One potential source of new antibiotic molecules is Actinomycetes. Historically, Actinomycetes 
produce the largest number of classes of antibiotics such as tetracycline, aminoglycosides, cephalosporins 
and macrolides [4]. Actinomycetes is also a source of new antibiotics and compounds with various 
pharmacological activities guide [4],[5]. Ogunmwonyi et al. [6] stated that approximately 70% of antibiotics 
were found to originate from Actinomycetes, so Actinomycetes become a source of potential for exploration 
produce drugs, particularly new antibiotics [7]. 

 Many screenings have been carried out and resulted in thousands of bioactive molecules from 
microbes. Therefore a new approach is needed to reduce the likelihood of rediscovery of known compounds 
[8]. Systematic approach or a new technology in the search for new drug candidate compounds [9]-[11] 
should be applied, so that the processes are carried out no vain. This approach can be done with the 
application of analysis to identify and eliminate secondary metabolites are already known in the research 
process as early as possible. This analysis is also called dereplication. 
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Dereplication is a process for screening by comparing compounds or secondary metabolites that are 
already known to the alleged new compounds, so there is no repetition of research for the results or the same 
compound [12]. Dereplication can be applied to extract natural materials that contain certain compounds or 
metabolites [12], microbial (eg Actinomycetes) as well as genes that encode metabolites [13]. Various 
approaches have been carried out, among others dereplication in molecular, spectroscopy, or combinations 
thereof. 

Molecular or genomic approaches show remarkable progress in recent years [14]-[19]. One 
approach is mostly done by analysis of the polyketide synthase (PKS) and non-ribosomal peptide syntetase 
(NRPS) genes [13],[20]-[21]. PKS and NRPS genes are the genes encoding polyketides and non-ribosomal 
peptides. Polyketides and non-ribosomal peptides are the collection of multifunctional proteins that 
synthesize secondary metabolites [22]. The difference in the profile of these genes showed a group of 
secondary metabolites produced differences. 

Approach with spectroscopic analysis plays an important role in the process of the discovery of 
antibiotics. This analysis can be used early in the process to detect the presence of certain compounds in the 
extract. Several spectroscopic methods have been used to dereplication such as HPLC [23], NMR [12] and 
LC-MS [24]-[25]. 

Infrared radiation (IR) can potentially be used to dereplication. This is because two molecules of 
different compounds chemical structure will produce a different IR spectrum. This is due to the different 
bond types or different vibration frequencies. Although the same kinds of bonds, but different compounds, 
the different frequency because of the common bond being in a different environment [26]. In general, the 
molecules have many bonds and each bond can produce some kind of IR-active vibrations. IR spectra are 
complex and there are many absorption bands of overlapping and distinctive for each compound. Therefore 
the spectrum of IR spectra is used to identify compounds by comparing the IR spectra with reference 
compounds (finger printing) [27]. Until recently, IR spectroscopy has not been used for metabolite 
dereplication of Actinomycetes. Therefore the use of IR spectroscopy method is an application of the new 
method to do dereplication in antibiotic exploration. It is expected that this can be a standard method in the 
next period (finger printing) [29].  

Previous studies [28]-[29] have successfully obtained 13 isolates of Actinomycetes which are 
expected to produce antibiotics. Based on RFLP analysis of the NRPS gene, they can be classified into 5 
groups. Each group can be taken 1 isolate for further study, so there are 5 isolates to be further investigated. 
Hence this research is important to be continued so that the antibiotic can be characterized and expected to 
obtain new antibiotics. 
 
 
2. RESEARCH METHOD 

Materials: Starch Nitrate Agar/Broth,  Nutrient Agar, Mueller Hinton Agar, Staphylococcus aureus 
ATCC25923, Escherichia coli ATCC25922, ethyl acetate, TLC plate. Procedure: 
1. Fermentation  

1 loop (loop) actinomycetes colonies was inoculated in 5 mL of medium Starch-Nitrate Broth and 
incubated on a rotary shaker at 200-250 rpm for 5 days at room temperature. The culture was then 
inoculated into 100 ml Liquid Starch-Nitrate in 500 mL Erlenmeyer and incubated at room temperature 
shaker 14 days. Then the culture was transferred to a conical tube and centrifuged at 3000 rpm 15 
minutes. The supernatant was taken as a source of secondary metabolites. 

2. Extraction of secondary metabolites  
The supernatant containing secondary metabolites was extracted with ethyl acetate (1: 1) (v/v) by 
shaking for 10 minutes. The top layer was taken with a Pasteur pipette inserted in the tube. Extraction 
was carried out 2 times. Ethyl acetate phase was collected and passed through a column of sodium 
sulfate that has been filled. Subsequently, the filtrate evaporated to a volume of 1 mL and stored in the 
refrigerator for the next test. 

3. Thin Layer Chromatography (TLC) 
TLC of ethyl acetate extracts was performed with the stationary phase of silica gel F254 (E. Merck) and 
mobile phase of chloroform-methanol (7: 3). Chromatogram detection is done by ultra violet rays 254 
and 366 nm 

4. Preparation of test bacteria  
1 ose bacterial colonies of S. aureus and E. coli were grown in 1 mL of BHI, and incubated for 24 hours 
at 37oC. Subsequently, it was taken 100 uL and put into 1 mL of BHI medium, incubated for 4 hours at 
37 oC. Then it was diluted with 0.9% NaCl to turbidity equal to the Mc Farland standard (108 CFU/ mL). 
The test bacterial suspension was spread on Mueller Hinton medium. 
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5. Bioautography  
The bioautography against test bacteria of TLC plate containing patches chromatogram was carried out 
on Mueller Hinton agar medium. The examination was performed by touching the TLC plate for 30 
minutes on Mueller Hinton agar medium were previously cultivated the bacteria test. Subsequently, it 
was incubated at 37°C for 18-24 hours. The existence of sterile zone (no growth of bacterial colonies) 
after incubation reveals that the chromatogram spots contain antibiotic compounds 

 
 
3. RESULTS AND ANALYSIS 

This study used 5 selected isolates having different NRPS (Non Ribosomal Peptide Synthetase) gene 
profiles coded isolate T19, T24, T25, T37 and T43. The fermentation process is carried out on each isolates 
at room temperature for 14 days. A total of 10 mL starter was cultured for 5 days at room temperature with 
agitation in 100 mL of SNB (Starch Nitrate Broth) medium. After 5 days, the starter was transferred into 1 L 
SNB medium and the incubation was continued for 5 days. A total of 300 ml of culture, was then incubated 
in 3 L SNB medium for 14 days.  

The culture was then filtered and extracted with ethyl acetate. The use of ethyl acetate has been 
widely applied in various research of antibiotics isolation. This is because antibiotics are generally semipolar 
and easily isolated with ethyl acetate [21],[30]. The product of extraction was then evaporated with 
rotaevaporator and obtained extracts. The extract was then performed TLC-bioautography. TLC is done with 
the stationary phase of silica gel F254 and the mobile phase of chloroform methanol (7: 3). TLC results are 
presented in Figure 1. 

 
 

 
 

Figure 1.  The TLC chromatograms under UV 254 nm (left) and UV 366 nm (right) 
 
 

The Rf values as results of TLC to 1.25 mg of ethyl acetate extracts of liquid cultures of each isolate 
can be calculated for each spot and are summarized in Table 1.  
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Table 1. Rf Values of TLC chromatograms 
isolate Rf (uv254) Rf (uv366) 

T24 0 0 
 0.15 0.28 
 0.56 0.43 
 0.84 0.84 
 0.91 0.91 

T43 0 0 
 0.19 0.19 
 0.54 0.80 
 0.91 0.91 

T37 0 0 
 0.21 0.21 
 0.70 0.70 
 0.83 0.82 
 0.89 0.89 
 0.93  

T19 0 0 
 0.25 0.63 
 0.76 0.82 
 0.79 0.93 
 0.91  

T25 0 0 
 0.91 0.91 

 
 

Based on Rf values of TLC spots (Table 1), it can be observed the diversity of isolates tested. There 
are 2 spots in T25, 3 spots in T43, 5 spots in T19 and T24, while T37 had 6 spots.  Although T19 and T24 
have the same number of spots, but the Rf value respective different. It indicated that the spots appeared in 
all isolates vary both the number of spots and their Rf values. This is consistent with the results of previous 
studies based on NRPS gene profile that shows the difference between all isolates tested [28]. The result of 
the analysis of the scatter plot between the number of patches and Rf values as listed in Figure 2 (UV 
detection at 254 nm) and Figure 3 (UV detection at 366 nm), indicated that the T25 is the most different 
isolate. T25 only showed 2 spots, but the others has more than 2 spots. 

 
 

 
 

Figure 2. Scatter plot of the number of spots and Rf values at detection under UV light of 254 nm 
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Figure 3. Scatter plot of the number of spots and Rf values at detection under UV light of 366 nm  
 
 

All of the TLC profiles showed that each extract contain only less than 5 spots and separated clearly.  
It also occurred in many of microbial metabolite [31], [32]. Therefore, it makes easy to purify the component 
of interest. Generally, TLC is used to do early separation. However, it also can be used to get purified 
compounds if the spot have been determined as the pure compounds. 

The test results bioautography ethyl acetate extracts of liquid cultures of each isolate presented in 
Figure 4. 

 

 
 

Figure 4 Bioautography test results against S. aureus (left) and E. coli (right). The arrow shows the clear zone 
and indicates the inhibition of S. aureus growth by the compound in the active TLC-spot 

 
 

The bioautography on TLC showed one clear zone only from the ethyl acetate extract of T25 against 
S. aureus. The clear zone appeared at Rf 0.91 in the solvent system of chloroform-methanol (7: 3). Therefore, 
it reveals that the spot contains antibiotic that can inhibit the S. aureus growth. The inhibition zone   appears 
because the antibiotic can diffuse into the medium and inhibit the growth of S. aureus. Some of S. aureus 
were dead and showed the clear area on the medium that was previously spreaded by the examination 
bacteria [33]. Actually, the other isolates also had spot at around 0.91, but there was no inhibition zone over 
there. It indicated that the compound in the spot are different although the Rf value is same. Based on the Rf 
value of the active spot and the solvent system used in this study, it can be concluded that the active 
compound is a non polar. The non polar compound will be eluted faster then the polar in the chloroform-
methanol (7: 3) solvent system. 

Based on the bioautography results of T25, the antibiotic in T25 has narrow spectrum activity 
because the spot only inhibits the growth of S. aureus and didn’t inhibit the growth of E. coli. S. aureus is a 
Gram positive bacteria, while E. coli is Gram negative.Thus, perhaps the antibiotic only suitable to kill the 
Gram positive bacteria, but not to Gram negative. In applications, usage of narrow spectrum antibiotic is 
better then the broad, because only certain bacteria will be killed.  The limitation of this research is only use 2 
kinds of bacteria (S. aureus and E. coli.). Actually there are still many kinds of other Gram positive and 
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negative bacteria. So it is very important to perform it in the next experiment. Nevertheless, this result is very 
interesting and important to be continued in the subsequent purification process to get the pure antibiotic of 
interest from T25. 

 
 
4. CONCLUSION 

TLC results showed that all bacteria isolates had chromatogram profiles that differ each other. The 
bioautography results showed that only T25 isolate can produce antibiotics against S. aureus. The spot 
appeared at Rf 0.9 in the solvent system of chloroform-methanol (7: 3). 
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