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A. Introduction 

Purwoceng (Pimpinella pruatjan Molk.) is a commercial herbal plant with Coumarin, Sterols, 
Alkaloids, Saponins, and several types of oligosaccharides in the roots (Darwati et al., 2006). 
Secondary metabolite compounds produced by purwoceng have abilities such as antimicrobial, 
anticoagulant, and anti-inflammatory (Darwati et al., 2006, Widayat et al., 2012). 

The ability of purwoceng to produce antimicrobials can be used to reduce the growth of 
pathogenic bacteria. Staphylococcus aureus is a type of pathogenic bacteria that often cause 
infectious diseases in the community (Boucher & Corey, 2008, Hauser & Ozer, 2011; Infection 
Control Hospital and St.James Team, 2006, Klein et al., 2007 ), S. aureus is a bacterial pathogen 
that causes the main cause of respiratory infections and is the second cause of the appearance of 
nosocomial pneumonia bacteremia and cardiovascular infections (Klein et al., 2007). Treatment 
of infection caused by S. aureus is usually by administering drugs such as 
antibiotics/antimicrobials. 

The active compounds of the antimicrobial drugs available on the market are the resulted 
from plant extraction Elita et al., 2013). The use of secondary metabolite compounds, such as in 
the purwoceng, as raw material for taking medicine, has considerable obstacles, namely a fairly 
long plant life cycle and the condition of the purwoceng entering the category of plants in 
danger or endangered (Rifai et al., 1992, Darwati & Roostika, 2006). Thus, to overcome this 
obstacle, endophytic bacteria are found in plant tissue (Elita, et al., 2013). 
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Abstract 

 
Most antimicrobial agents, antifungus or antibacterial have been isolated from plants. 
Purwoceng (Pimpinella pruatjan Molk.) is one of the potential plants that produced an 
antibacterial agent. But, the status of purwoceng as an endemic plant in Central Java is 
"endangered". Based on research before, the endophytic bacteria of the roots can 
produce an antibacterial agent as well as the plant.  This research was performed by 
purified the endophytic bacteria isolate, the antagonism test as an antibacterial against 
Staphylococcus aureus also performed with agar-well diffusion. There are 4 isolates that 
have a good antibacterial activity (DG1, GP11, GP12, RP6), 5 isolates have a weak 
antibacterial activity (DG14, GP9, RP1, RP4, RP5) and 16 isolates did not show 
antibacterial activity (DG9, DG13, DG15, DG18, DG20, GP1, GP2, GP7, GP8, GP14, RP8, 
RP9, RP10, RP12, RP13). The data were analyzed descriptively.  
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Endophytic bacteria in plants were able to produce the same secondary metabolites as host 
plants (Elita, et al., 2013, Darwati & Roostika, 2006). Secondary metabolite compounds 
produced by endophytic bacteria also have antimicrobial activity in pathogenic bacteria 
(Malfanova et al., 2013). The capacity of endophytic bacteria in the production of secondary 
metabolites which are the same as their host plants has the potential to facilitate the production 
of secondary metabolites which can act as antimicrobials (Radji, 2005). 

In recent years there have been many studies looking at the potential of endophytic microbes 
in the production of bioactive compounds from several medicinal plants. However, not many 
have examined the endophytic microbes of the purwoceng. Therefore, this research is very 
interesting to do. 
 
B. Literature Review 

Based on the research of Hernani & Rostiana (2004), the most active ingredients of 
Purwoceng are located at the roots. The research of Caropeboka & Lubis (1975) shows that 
purwoceng root contains coumarin, saponin, and alkaloid derivatives. Research conducted by 
(Sidik et al., 1975) found the presence of compounds of bergapten, isobergapten, and sphondin, 
all of which belong to the furanocoumarin group in purwoceng root extract. Hernani & Rostiana 
(2004) suggest the presence of 4-hydroxy coumarin, umbelliferone, marmesin, and psoralen in 
purwoceng roots. On the other hand, based on the results of phytochemical tests by the 
Research Institute for Medicinal and Aromatic Plants (2011) it was reported that in addition to 
alkaloids, purwoceng root also contains tannins, flavonoids, triterpenoids, steroids, and 
glycosides. 

Plants are closely related to microbes. Microbes are associated with plants in four ways, 
namely pathogens, symbionts, epiphytes, and endophytes (Iniguez, 2004). Endophytic microbes 
that are commonly found in plants are fungi and bacteria (Mayerhofer, 2011). Endophytic 
bacteria can be found in plant tissue, namely roots, stems, flowers, and cotyledons (Carrol, 
1988; Zinniel et al., 2002). Initially, endophytic bacteria reside in the rhizosphere, then colonize 
the plant through cracks in the roots and release protein compounds to facilitate colonization 
after the competition for nutrients and space is won by these bacteria (Rosenblueth & Martinez, 
2006). 

Endophytic bacteria provide many benefits for their host, including increased nutrient 
acquisition, growth, and development through mechanisms such as nitrogen fixation, 
phytohormone production (Zinniel et al., 2002), stress tolerance, pathogens, and disease 
resistance (Strobel & Daisy, 2003). Endophytes can protect their hosts from pathogens and 
insects either directly or indirectly. For example, some endophytic bacteria may produce toxins 
and secondary metabolites that inhibit other pathogens or insects. These direct and indirect 
effects can be inferred from an approach based on quantitative genetics (Rasmann & Agrawal, 
2009). 

The origin of endophytic bacterial isolates, the root conditions of the host plant, and the type 
of bacteria will cause different abilities to produce a secondary metabolite compound. 
According to Tan & Zou (2001), endophytic microbes can indeed produce bioactive compounds 
that are similar in character to or the same as their host. This is due to the evolutionary genetic 
exchange that occurs between the host and endophytic microbes. 

Simamarta (2007) succeeded in isolating 38 isolates of bacteria and endophytic fungi from 
grafting plants. The results of isolation of endophytic bacteria obtained were able to inhibit the 
growth of Escherichia coli, Pseudomonas sp, Bacillus subtilis, and inhibit Candida albicans, while 
the endophytic fungi obtained were able to inhibit the growth of C. albicans and B. subtilis test 
microbes. 

Infection caused by S. aureus bacteria is one of the infections that has a huge impact on the 
world of health. An increasing number of cases of S. aureus infection have been reported 
worldwide. In the United States, 400,000 cases of infection were reported per year in 2003 
(Boucher & Corey, 2008). In 1999-2005 there was an increase of 62% of cases of pathogenic 
infections due to Meticillin-Resistant S. aureus (Klein et al., 2007). S. aureus is a bacteria found 
on the skin and nose. These bacteria colonize the skin of 30% of healthy people without causing 
infection. The infection will occur if there is a wound on the skin so that these bacteria can enter 
the body. The spread of this disease can occur due to direct contact with people with infection. 
The use of antibiotics produced by microbes is one of the treatment efforts carried out if the 
infection is already in a severe condition (Infection Control and Team St.James's Hospital, 2006). 

Staphylococcus aureus is a major pathogen that is an important cause of increased resistance 
to antibiotics. (Lowy, 1998). Some S. aureus strains have capsules that inhibit phagocytosis by 
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 polymorphonucleic leukocytes unless specific antibodies are present. Most of the S. aureus 
strains have a coagulase or clotting factor on the surface of the cell wall. Coagulase binding 
nonenzymatically to fibrinogen causes aggregation in bacteria (Brooks et al., 2004).  

 
C. Methodology 

1. Research Design  
This research is explorative in nature, which explores the potential of endophytic bacteria 

from purwoceng root (Pimpinella pruatjan Molk.) to produce secondary metabolites as 
antibacterial against Staphylococcus aureus 

 
2. Instruments  

Endophytic Bacteria Isolate Subcultures 
All endophytic bacteria isolates that have been obtained from previous studies, subculture 

to TSB (Trypticasein Soy Broth) medium and incubated at room temperature (270C) for 24-48 
hours. The grown bacterial culture 100 µl was spread on a petri dish containing TSA 
(Trypticasein Soy Agar) medium using a sterile spreader and then incubated at room 
temperature (270C) for 24 hours. The growing colonies were observed, if the colony was pure 
(no contamination) then the isolates were stained with Gram and observed using a light 
microscope then the colony observed and Gram stain results were confirmed by previous 
research data. After making sure that the isolates obtained were following those obtained, then 
streaked on the TSA slant medium as pure culture. 
Screening of Antibacterial Activity of Endophytic Bacteria Isolates Against Staphylococcus 
aureus 

The screening process was carried out by testing bacterial isolates during the stationary 
phase against pathogenic bacteria Staphylococcus aureus. Twenty-five isolates were obtained, 
tested for antibacterial activity against Staphylococcus aureus. This test was carried out using 
the agar-well diffusion method. The overnight culture of endophytic bacteria from TSA tilt, were 
taken 1 ose then put into a test tube containing 5 ml of Ringer's solution and homogenized. The 
turbidity was compared with the standard McFarland 0.5 solution or measured the Optical 
Density (OD) value using a 0.1 spectrophotometer with a wavelength of 600nm, which means it 
is equivalent to 108 CFU/ml. The bacterial suspension was then taken as much as 100 µl and 
spread on TSA media and then incubated at room temperature (270C ) for 24 hours. 

On the following day, a pure culture of the target bacteria Staphylococcus aureus was taken 1 
ose then put into a test tube containing 5 ml of Ringer's solution and homogenized. Turbidity 
was compared with standard McFarland 0.5 solution. The 200 µl bacterial suspension was put 
into 20 ml of TSA media then poured into a petri dish and allowed to solidify. The agar slices for 
the tested bacteria were put into TSA media that had been inoculated with the target bacteria 
and incubated for 48 hours (the final stationary phase). Observations were made after the 
incubation period, namely by looking at and measuring the clear zone formed around the well 

for the test bacteria. Ampicillin disc 30mg/ml was used as a positive control and distilled water 
as a negative control. Isolates that showed inhibition against the growth of Staphylococcus 
aureus were collected and grown back on TSA slant media for further testing. 

 
3. Technique of Data Analysis  
This research was conducted using a completely randomized design (CRD). The data 

obtained were analyzed descriptively. 
 
D. Findings and Discussion 

1. Findings 

                           
(a)                                            (b)                                         (c) 
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                            (d)                                           (e)                                            (f)  
 
Figure 1.  Antibacterial activity test of potential endophytic bacterial isolates from the roots of 

purwoceng (P. pruatjan Molk.) Against Staphylococcus aureus. (a) isolate DG1, (b) isolate 
GP11, (c) isolate GP12, (d) isolate RP6, (e) Amphicillin disc 30mg / ml as a positive 
control, (f) distilled water as a negative control. 

 

 
  (a) (b) (c) 
 

 
 (d) (e) 
 

Figure 2. Five endphopytic bacteria isolates that showed weak antibacterial activity against 
Staphylococcus aureus. (a) isolate DG14, (b) isolate GP9, (c) isolate RP4, (d) isolate RP5, 
(e) isolate RP1 

 
 

       
 (a) (b) (c) (d) 

         
 (e) (f) (g) (h) 
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 (i) (j)                              (k)                                (l) 

 

       
        (m)           (n)     (o)                          (p) 

 
Figure 3. Sixteen endphopytic bacteria isolates that did not show antibacterial activity 

against Staphylococcus aureus. (a) isolate DG18, (b) isolate DG9, (c) isolate DG13, (d) 
isolate DG15, (e) isolate DG18, (f) isolate DG20, (g) isolate GP1, (h) isolate GP2, (i) isolate 
GP7, (j) isolate GP8, (k) isolate GP14, (l) isolate RP8, (m) isolate RP9, (n) isolate RP10, 
(o) isolate RP12, (p) isolate RP13 

 
 

    Table 1. Test for the antibacterial activity of endophytic bacteria isolates from the roots of 
purwoceng (P. pruatjan Molk.) Against S.aureus 

No. Isolates Code 
Inhibition Zone (cm) 

No. Isolates Code 
Inhibition Zone (cm) 

S. aureus S. aureus 
1. DG1 1,68 cm 15. GP8 - 
2. DG2 - 16. GP9 < 0,3 cm 
3. DG3 - 17. GP11 0,67 cm 
4. DG6 - 18. GP12 0,62 cm 
5. DG7 - 19. GP14 - 
6. DG9 - 20. RP1 < 0,3 cm 
7. DG13 - 21. RP4 < 0,3 cm   
8. DG14 < 0,3 cm 22. RP5 < 0,3 cm 
9. DG15 - 23. RP6 1,21 cm 

10. DG18 - 24. RP8 - 
11. DG20 - 25. RP9 - 
12. GP1 - 26. RP10 - 
13. GP2 - 27. RP12 - 
14. GP7 - 28. RP13 - 

            Note: (-) = did not show the zone of inhibition 
 

2. Discussion 
Twenty-five isolates that had an optimal fermentation period in secondary metabolite 

production were screened for their antibacterial activity against Staphylococcus aureus. The 
results of this test indicated that four endophytic bacteria had strong antibacterial activity, 
namely DG1, GP11, GP12, and RP6 (Figure 1). Antibacterial activity was characterized by the 
formation of a clear zone around the agar cut with the diameter of the isolates shown in Table 1. 
Among the other twenty-five isolates, some isolates showed inhibition but were very weak 
(DG14, GP9, RP1, RP4, RP5) and the other isolates could not inhibit the growth of S. 
aureus (DG9, DG13, DG15, DG18, DG20, GP1, GP2, GP7, GP8, GP14, RP8, RP9, RP10, RP12, RP13) 

Figure 1a shows the inhibition zone produced by the endophytic bacteria DG1 isolate 1,68 
cm. When compared with the inhibition zone formed from antibiotic discs, which is Ampicillin 
has positive control, 1,88 cm, it can be said that DG1 isolate has a strong antibacterial activity. 
The GP11, GP12 and RP6 isolates respectively inhibited the growth of S.aureus and the GP9, 
RP1, RP4, RP5, RP13 isolates had a small inhibitory zone antibacterial activity against S.aureus. 
Antimicrobial strength can be classified as very strong (clear zone ≥ 2 cm), strong (clear zone ≥ 
1 cm), slowing growth (clear zone ≤ 1 cm (Crawford et al. 1993). Thus, it can be said that four 
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isolates have good antibacterial activity with bacteriostatic ability to inhibit the growth 
of S.aureus.  

The capacities of DG1, GP11, GP12, and RP6 6 in their potential as antibacterial agents 
against S. aureus are closely related to the Purwoceng as a bacterial host plant known as a 
medicinal plant. According to Tan & Zou (2001); Strawel & Daisy (2003), endophytic microbes 
can produce bioactive compounds that are similar to host plants through a coevolution process. 

Endophytic bacteria from the roots of the Purwoceng (P. pruatjan Molk.) that have weak 
potential may need more time incubation to produce the compounds and that do not show 
antibacterial potential in S. aureus may have other potential compounds. Several studies have 
shown that endophytic microbes can produce antifungal substances (Souza, et al., 2014), 
antioxidants (Marlinda et al., 2019), anticancer, antivirus, insecticide (Lodewyckx, et al., 2002),  
and IAA hormone (Yarnaliza et al., 2010) 

Based on its effectiveness, the antibacterial activity of endophytic bacteria from the roots of 
the Purwoceng (P. pruatjan Molk.) was categorized as a bacteriostatic group because it can 
inhibit the growth S. aureus that was used. This can be seen from the zone value inhibitors are 
produced even if the sharpness area is small. Low hurdle this result is described by Jawetz et al., 
(2007) of the type of bacteria the test bacteria used can replicate and to spread to various 
extracellular production tissues, in the form of enzymes and toxin. The toxin is partially invited 
by the plasmid gene and partly by genes on chromosomes. 

 
E. Conclusion 

Screening of twenty-five endophytic bacteria isolates from the roots of the Purwoceng 
(Pimpinella pruatjan Molk.) showed that nine isolates has the ability to inhibit bacterial growth 
of Staphylococcus aureus which is 2 isolates has strong ability (DG1 and RP6) and 7 isolates has 
slowing growth ability (DG14, GP9, GP11, GP12, RP1, RP4, RP5) based on classified 
antimicrobial strength by Crawford et al. 1993. Antibacterial activity against S. aureus  based on 
its effectiveness properties including being bacteriostatic. 

 
Acknowledgement 

Thanks are conveyed to all parties who have played a role in this research, especially to 
Wildiani Wilson and the Tawangmangu Research and Development Center for Medicines and 
Traditional Medicinal Plants who have provided bacterial isolates, materials, and tools so that 
this research can be completed and put in writing and informed to the community. 

 
F. References 
Balittro.  (2011).  Laporan  hasil  uji  fitokimia purwoceng. Bogor: Balai  Penelitian  Tanaman 

Obat dan Aromatik.  
Boucher, H.W. & Corey, G.R.. (2008). Epidimiology of Methicillin-Resistant Staphylococcus 

aureus. CID, 46(5), 344-349. 
Brooks, G.F., J.S. Butel, S.A. Morse. (2004). Medical microbiology 23rd edition. New York: 

McGraw-Hill Companies Inc,  
Caropeboka, A.M. & I. Lubis. (1975). Pemeriksaan pendahuluan kandungan kimia akar Pimpinella 

alpine (purwoceng). Dalam Simposium Tanaman Obat I, 8- 9 Desember, Bagian 
Farmakologi. FKH, Institut Pertanian Bogor. 

Crawford, D. L., Lynch  J. M,  Whipps J. M, & Ousley M.A. (1993). Isolation and characterization of 
actinomycete antagonists of a fungal root pathogen. Appl Environ Microbiol.  59(11), 3899–
3905. 

Darwati, I., Roostika, I. (2006). Status penelitian purwoceng (Pimpinella alpina Molk.) di 
Indonesia. Buletin Plasma Nutfah Vol.12 No.1, 9. 

Elita, A., Saryono, S., & Christine, J. (2013). Penentuan waktu optimum produksi antimikroba 
dan uji fitokimia ekstrak kasar fermentasi bakteri endofit Pseudomonas sp. dari umbi 
tanaman dahlia (Dahlia variabilis). J.Ind.Che.Acta Vol.3 (2), 56. 

Hernani & O. Rostiana. (2004). Analisis kimia akar purwoceng (Pimpinella pruatjan). Makalah 
disampaikan pada Seminar Indonesian Biopharmaca and Excibition Conference. 
Yogyakarta, 14-15 Juli. 

Infection Control & Team St. James’s Hospital. (2006). Patient/visitor information leaflet: MRSA 
(Meticillin-Resistant Staphylococcus aureus). Dublin: St. James’s Hospital.  

Iniguez, A.L. (2004). Biology of plant-bacterial endophyte interactions. Proquest Information and 
Learning Company, United States 17, 13. 



JBSE/3.1; 31-37; June 2021  37 

 Jawetz, Melnick, & Adelberg's. (2007). Medical Microbiology, 25 th edition. New York: The 
McGraw-Hill Companies.  

Klein, E., Smith, D.L. & Laxminarayan, R. (2007). Hospitalizations and deaths caused by 
meticillin-resistant Staphylococcus aureus, United States 1999-2005. Emerging Infectious 
Diseases, 13(12),1840-1846. 

Lodewyckx. C., Vangronsveld. J., Porteous. F., Moore. ERB., Taghavi. S., Mezgeay. M ., & van der 
lie. D. (2002). Endophytic bacteria and their potential applications, Critical Reviews in Plant 
Sciences, 21, 583–606. 

Lowy, F.D. (1998). Is Staphylococcus aureus an intracellular pathogen. Trends Microbiol, 8, 341-
344. 

Malfanova, N., B. Lugtenberg & G. Berg. (2013). Bacterial endophytes: Who and where, and what 
are they doing there?. To be published as a chapter in the book “Molecular Microbial 
Ecology of the Rhizosphere”, Wiley-Blackwell, 15-37. 

Marlinda, S., Teruna, H. Y., Pratiwi, N. W., Ardhi, A., & Saryono. (2019). Antioksidan dari ekstrak 
jamur endofit Fusarium oxysporum LBKURCC41. Jurnal Natur Indonesia, 17(2), 1–9. 

Mayerhofer, M. (2011). Fungal root endophytes and host plant growth. Canada: Heritage Brach. 
Pp : 17. 

Radji, M. (2005). Peranan Bioteknologi dan Mikroba Endofit dalam Pengembangan Obat Herbal. 
Majalah Ilmu Kefarmasian, 2(3), 113-126. 

Rasmann, S., & Agrawal A.A. (2009). Plant defense against herbivory: progress in identifying 
synergism, redundancy, and antagonism between resistance traits. Current Opinion in Plant 
Biology, 12, 473-478. 

Rifai, M.A. (1992). Tiga puluh tumbuhan obat langka di Indonesia. Sisipan Florabunda 2. 
Penggalang taksonomi tumbuhan Indonesia, Bogor, 22-23. 

Rosenblueth, M., & Martinez-Romero, E. (2006). Bacterial endophytes and their interactions 
with hosts. The American Phytophatological Society, 19(8), 827-837. 

Sidik, S., E. Kurnia, & Ursula. (1975). Usaha isolasi turunan kumarin dari akar purwoceng 
(Pimpinella alpina Molk.) asal dataran tinggi Dieng. Dalam Simposium Tanaman Obat I, 8-9 
Desember, Bagian Farmakologi. FKH, Institut Pertanian Bogor. 

Simarmata, R., Lekatompessy, S., & Sukiman, H. (2007). Isolasi mikroba endofitik dari tanaman 
obat Sambung Nyawa (Gynura procumbens) dan analisis potensinya sebagai antimikroba. 
Berk. Penel.Hayati, 13, 85-90. 

Souza, A., J.C. Cruz, N.R. Sousa, A.R.L. Procópio and G.F. Silva. (2014). Endophytic bacteria from 
banana cultivars and their antifungal activity. Genetics and Molecular Research, 13(4), 
8661-8670. 

Strobel, G. & Daisy, B. (2003). Bioprospecting for microbial endophytes and their naturan 
product. Microbiology` and Molecular Reviews, 67(4), 491-502. 

Tan, R.X. & W.X. Zou. (2001). Endophytes: a rich source of functional metabolites. Nat. Prod. Rep., 
18, 448–459. 

Widayat, T., & Soetarto, A. E. S. (2012). Isolation of endophyic bacteria from purwoceng 
(Pimpinella alpina Kds.). Health Science Indonesia, 28(1), 31-36. 

Wilson, W. (2014). Bakteri endofit tanaman purwoceng (Pimpinella pruatjan Molk.) 
Berdasarkan Karakter Morfologis, Biokimiawi, dan Molekular. Tesis Program Studi Biologi, 
UGM. Yogyakarta.  

Yarnaliza, Mustika Wildasari Sirega, & Nunuk Priyanti. (2010). Peran bakteri endofit penghasil 
iaa terseleksi terhadap pertumbuhan tanaman padi. Prosiding Seminar Nasional Biologi 
FMIPA USU, 219 -228. 

Zinniel, D.K., Lambrecht, P., Harris B.N., Feng, Z., Kuczmarski, D., Highley, P., Ishimaru, C.A., 
Arunakumari, A., Barletta, R.G., & Vidaver, A.K. (2002). Isolation and characterization of 
endophytic colonizing bacteria from agronomic crops and prairie plants. Applied and 
Environmental Microbiology, 68(5), 2198-2208.  

 

 

 


