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Abstract. In the present study, endophytic fungi associated with Indonesian Sesbania 

grandiflora plant were isolated and identified for the first time. The objective of this study was 

to report new data regarding the endophytic fungi found in S. grandiflora as one of Indonesian 

medicinal plant. Six isolates of endophytic fungi were isolated from the leaves, bark, seed,  

flower, and root of S. grandiflora collected from Labuhan Ratu, Kedaton, Bandar Lampung, 

Indonesia. Based on the prediction of their morphological characteristics visually, four isolates 

from all parts of plant were identified as Fusarium sp, while two isolates obtained from the bark 

and the seed were identified as Hormiscium sp and Penicillium sp, respectively. In addition, TLC 

profile result of secondary metabolites extract of endophytic fungi indicated that more than one 

major compound was observed. Furthermore, the antibacterial screening of isolated endophytic 

fungi did not show inhibition growth against resistant E. coli. However, the 

phytopharmacological study on the isolated fungi associated with S. grandiflora as well as their 

biological properties are still in progress. The results of this study revealed that S. grandiflora 

plant is reliable source of endophytic fungi for the future investigation. 
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1. Introduction 
S. grandiflora, one of the medicinal plants belonging to the Fabaceae family that can be found 

in the tropical dry and moist forest areas such as Indonesia, Malaysia, India, Myanmar and Philippines. 

All parts of S. grandiflora are used as a traditional herbal remedy since the ancient times to cure various 

disorders including cough, fever, rheumatic swellings, smallpox, worms, biliousness, gout, itchiness, 

leprosy, anaemia, and gastric, as well as some diseases caused by bacterial infection[1-4]. The 

pharmacological study on the various extracts of S. grandiflora have been done by many researchers. 

Panda et al [5] has been reported that S. grandiflora leaves exhibited an antioxidant activity. A 

subsequent research by Ramesh et al [6] have evaluated the restorative effects of S. grandiflora on 
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oxidative damage induced by cigarette smoke exposure in the brain of rats. The results showed that S. 

grandiflora restores the brain from cigarette smoke induced oxidative damage.  

Our investigation on the phytochemical study of the Indonesian S. grandiflora plant has been 

started since more than one decade. In the our previous research, we successfully separated some 

isolated compounds including flavonoids, terpenoid, and phenolic from S. grandiflora roots. Most of 

the constituents isolated demonstrated moderate antituberculosis property [7,8]. Recently, we have 

reported a number of 2-arylbenzofuran-3-carbaldehydes obtained from the stem bark of S. grandiflora. 

All the isolated compounds displayed moderate cytotoxicity against HeLa, HepG2, and MCF-7 cancer 

cell lines. None of the compounds showed antibacterial activity against several bacterial strains. 

However, two compounds exhibited moderate activity against Mycobacterium tuberculosis H37Rv 

[9,10]. Additionally, we have published several new derivatives of major isolated compound from S. 

grandiflora stem bark. We found that among them, a synthetic diester showed moderate antibacterial 

activity against the plant pathogen Rhodococcus fascians with a MIC of 0.1 mg/mL [11].  

Based on the above results, both isolated and synthetics compounds revealed moderate activity 

against certain cancer cell lines and did not show growth inhibitory activity against most bacteria. Due 

to their limited biological activities, therefore we attempted to refocuse our research on the 

phytochemical study of endophytics associated with S. grandiflora, including the isolation and screening 

of biological properties. We report herein the extraction and isolation of endophytic fungi associated 

with different parts of S. grandiflora (the leaves, bark, seed, flower and root) along with their antibacterial 

activity against resistant Escherchia coli. 

 

2. Experimental 
2.1. General experimental procedures 

All chemicals and solvents used for the extraction and isolation of the isolated compound were 

reagent grade. TLC has been conducted on silica gel 60 GF254 plates (Merck; 0.25 mm), potato, agar, 

dextrose, 70% alcohol, distilled water, ethyl acetate (EtOAc), n-hexane, methylene blue, ciprofloxacin 

antibiotic, tissue, cotton, filter paper, aluminum foil, and plastic wrap. 

 

2.2   Materials 

The healthy and fresh of all parts of S. grandiflora were collected in 18th February 2008 in 

Labuhan Ratu, Bandar Lampung, Indonesia. The specimen of plant was authenticated at the Herbarium 

Bogoriense, LIPI Bogor, Indonesia. Resistant Escherchia coli strain was obtained from the Abdul Muluk 

Hospital, Lampung. 

 

2.3   Extraction and isolation 

Freshly different parts of samples (leaves, stem bark, and root) were subjected to surface 

sterilization following procedures as described by [12] with minor modification. The samples were 

cleaned by rinsing under running tap water followed by washing with 70% ethanol for 3 min and then 

finally rinsed in sterile distilled water. After sterilization, each part of plant materials was further cut 

(aseptically) in to 1 cm × 1 cm length then placed onto the agar medium in petri dishes. All dishes were 

sealed with parafilm and incubated for 3–7 days at room temperature. During the incubation period, 

observations are conducted to ascertain the rate of growth of endophytic fungi. The isolation of 

endophytic fungi from these dishes was carried out by transferring of hyphal tips to fresh potato dextrose 

agar (PDA) plates to yield pure cultures for identification. 

 

2.4 Identification of endophytic fungi 

All isolated endophytic fungi obtained were identified based on their cultural characteristics and 

morphological, including growth pattern, hyphae, colour of colony and medium, surface texture, margin 

character, aerial mycelium, mechanism of spore, production and characteristics of the spore [13]. The 

characteristics and morphological data observed from isolated endophytic fungi were then compared 

with the identified endophytic fungi from the same genus of Fabaceae that reported by previous 

researchers [14,15].  

 



 
 
 
 
 
 

2.5 Fermentation of endophytic fungi 
The isolated endophytic fungi was fermented to produce large-scale fungi on the solid medium 

using procedures described by McNeil et al and Gasong et al [16,17] with modification. Briefly, one ose 

of isolated endophytic fungi was inoculated into 100 mL of potato dextrose broth (PDB) and potato 

dextrose yeast (PDY) and then the media was incubated for 7-14 day at room temperature. After 

incubation, mycelia and fermentation broth were separated by filtration.  The fermentation broth was 

then extracted by using liquid–liquid partition method with ethyl acetate solvent (v/v:1/1) followed by 

reducing the volume of ethyl acetate with rotary evaporator under reduce pressure. The concentrated 

extract obtained was monitored by thin layer chromatography (TLC) technique with the appropriate 

eluent. After elution, the spots obtained on the TLC plate were observed under UV light at a wavelength 

of 254 nm and 366 nm, then the TLC plate was sprayed using cerium sulfate as staining reagent. 

 

2.6 Antibacterial screening of endophytic fungi 

The profile of secondary metabolites obtained from endophytic fungi was screened using the 

immersion bioautographic method that is similar to the one used in agar diffusion methods [18]. Initially, 

the TLC plate is first immersed in or cover with agar medium, which after solidification is seeded with 

the tested microorganisms (resistant E.coli) and then incubated. After 24 h, the inhibition zones of 

growth was observed.  

 

3. Results and discussion 
The ability of the plants to produce secondary metabolites with a variety of biological 

activities is related with the role of endophytes within living tissues of the host plants. The endophytes 

associated with medicinal plants are known to acquire the potential bioactive compounds. Preliminary 

study on the endophytic fungi associated with different parts of Indonesian S. grandiflora will be 

discussed in this paper. 

After extraction and isolation processes, six endophytic fungi were successfully obtained from 

different parts S. grandiflora (leaves, stem bark, and root). The diversity of endophytic fungi in a host 

plant is highly influenced by a number of factors, including growth condition, pH at which plants grow, 

as well as the host type [19]. The identification of isolated endophytic fungi was determined by 

comparing visually the morphological characteristic of the fungi with the previously reported. Figure 1 

displayed the morphological character of the isolated fungi of different parts S. grandiflora.  

 
 

 
Figure 1. Morphological characteristics of the isolated fungi of different parts S. grandiflora 
 

According to Bernet [13], the isolated endophytic fungi from the leaves, stem bark, and root of 

S. grandiflora were early identified as Fusarium sp., Hormiscium sp., Penicillium sp as tabulated in 

Table 1. From the leaves, stem bark, seed, and flower tissues of S. grandiflora, producing the same fungi 

that is identified as Fusarium sp. The existence of Fusarium sp in most of the tissues of plant due to its 

role to control soil-borne pathogens [20]. Fusarium species can help prevent crop diseases and large 

yield losses. The bioprospecting endophytic fungi from Fusarium genus as sources of bioactive 

metabolites was reviewed by Toghueo [21].  It was reported that these endophytic microbes may provide 

protection and survival strategies in their host plants with production of chemically diverse and 

structurally unprecedented secondary metabolites including antimicrobial, anticancer, antiviral, 
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antioxidants, antiparasitics, immunosuppressants, immunomodulatory, antithrombotic, and biocontrol 

ability against plants pathogens and nematode [21].  

Hormiscium sp., Penicillium sp were isolated from the stem bark and seed, respectively.  

Penicillium genus are important in human life and they commonly appear as soil, storage, indoor and 

airborne fungi or as food contaminants. This genus was reported to be able to produce a number of 

secondary metabolites that possessed interesting biological activities such as antioxidant, antibacterial, 

antifungal, antiviral, antibacterial, antitumor, antifungal, immune-suppressants, and cholesterol-

lowering properties [22-28].  

Among three endophytic fungi obtained from S. grandiflora, one isolated fungi has been 

fermented to produce its secondary metabolites.  The secondary metabolites produced were assessed by 

TLC technique using n-hexane: ethyl acetate (7:3) as eluent (Figure 2), following assayed their 

antibacterial activity against resistant E. coli (Figure 3). The results of TLC profile indicated that at least 

one major compound was performed, while the antibacterial result showed that no inhibition growth 

was observed from the extracts tested.  However, the phytochemical investigastion on the endophytic 

fungi associated with S. grandiflora is still in progress for further recognizing the profile of bioactive 

compounds obtained as an important and novel naturally resources that may lead the potential 

applications in the agricultural, medical, and food industries. 

 

 

 
Figure 2. The chromatogram of TLC profile of endophytic fungi obtained from S. grandiflora; (a) 

sprayed with cerium sulfate; (b) UV observation at a wavelength of 254 nm (c) UV observation at a 

wavelength of 365 nm 

 

 
 

Figure 3. Bioautographic assay result of endophytic fungi obtained from S. grandiflora 

 

4. Conclusions 
 Six endophytic fungi associated with different parts of S. grandiflora have been isolated in this research. 

Among them, three endophytic fungi were identified as different genus based on the morphological 

characteristic. One out of three isolated did not show inhibition against resistant E.coli strain.  However, 

further phytochemical study on the endophytic fungi of S. grandiflora is still in progress to better 

understanding the role of the living microorganism associated with S. grandiflora.  

 



 
 
 
 
 
 

Acknowledgments  
The author would like to thank the Ministry of Research, Technology, and the Higher Education 

Republic of Indonesia, for providing funds through Penelitian Tesis Magister (PTM) Grant (No. 

044/SP2H/LT/DRPM/2020). We acknowledge the support of LTSIT University of Lampung for the 

facilities provided. 

 

References 
[1]  Wagh V D, Wagh K V, Tandale, Y N, and Salve S A 2009 Phytochemical, pharmacological and 

phytopharmaceutics aspects of Sesbania grandiflora (Hadga): A review. J. Pharm. Res., 5  

pp 889-892 

[2]  Padmalochana K, and  Rajan M S D 2014 Antimicrobial activity of  Aqueous, Ethanol and  

Acetone extracts of Sesbania grandiflora  leaves and its phytochemical characterization.  

IJPSR. 5 pp 957-962 

[3]  Bhoumik  D,  Berhe A H ,  and Mallik A  2016. Evaluation of  gastric  anti-ulcer  potency of   

ethanolic extract  of  Sesbania grandiflora  Linn leaves in experimental animals.  Am.  J.   

Phytomedicine Clin.  Ther. 6 pp 174-182 

[4]  Kumar A S, Venkateshwaran K, Vanitha S, Ganesh M,  Vasudevan M,  and Sivakumar T  2008   

Synergism between methanolic  extract  of  Sesbania grandiflora  (Fabaceae)  flowers  and 

oxytetracycline. Pharmacologyonline  3 pp 6-11 

[5]  Panda  C,  Mishra U S,  Mahapatra S,  and  Panigrahi G 2013 Free radical scavenging activity  

and phenolic content estimation of  Glinus  oppositifolius  and  Sesbania grandiflora. Int. J. 

Pharm. 4 pp 722-727 

[6]  Ramesh T,  Sureka C,    Bhuvana S, and  Begum V H  2015  Brain  oxidative  damage  restored   

by Sesbania grandiflora  in cigarette  smoke-exposed  rats.  Metab. Brain. Dis.  pp 959-968 

[7]  Hasan N, Osman H, Mohamad S, Keng Chong W, Awang K, and Zahariluddin A S M 2012 The  

Chemical components of Sesbania grandiflora roots and their antituberculosis activity.  

Pharmaceuticals. 5 pp 882–889 

[8]  Noviany, Osman H, Keng Chong W, Awang K, and Manshoor N 2012 Isolation and  

characterization of 1,1’-binaphthalene-2,2’-diol, a new biaryl natural product from Sesbania 

grandiflora root. J. Bsc. Appl. Sci. 8 pp 253–256 

[9]  Noviany N, Nurhidayat A, Hadi S, Suhartati T, Aziz M, Purwitasari N, Subasman I 2018  

Sesbagrandiflorain A and B: isolation of two new 2-arylbenzofurans from the stem bark of  

Sesbania grandiflora. Nat. Prod. Res. 32 pp. 2558–2564 

[10] Noviany N, Samadi A, Yuliyan N, Hadi S, Aziz M, Purwitasari N, Mohamad S, Ismail N N, Gable  

K P, Mahmud T 2020 Structure characterization and biological activity of 2-arylbenzofurans  

from an Indonesian plant, Sesbania grandiflora (L.) Pers. Phytochem. Lett. 35 pp 211–215 

[11] Noviany N, Samadi A, Carpenter E L, Abugrain M E, Hadi S, Purwitasari N, Indra G, Indra A,  

Mahmud T. 2020 Structural revision of sesbagrandiflorains A and B, and synthesis and  

biological evaluation of 6-methoxy-2-arylbenzofuran derivatives. J. Nat. Med. DOI  

10.1007/s11418-020-01445-2 

[12] Stone J K, Polishook J D, and White Jr J F 2004 Endophytic Fungi. In: Mueller G M, Bills GF,  

Foster M S (eds.) Biodiversity of fungi: inventory and monitoring methods. Elsevier Academic  

Press. 

[13] Bernet H  and Hunter B B 1972. Illustrated GeneraOf Imperfect Fungi (Thrid Eddition).  

Minneapolis, Minnesota : Burgess Publisihng Compony 

[14] Fitriarni D, and Kasiamdari R S  2018 Isolation and Identification of Endophytic Fungi from  

Leave and Stem of Calopogonium mucunoides. J. Trop. Biodiv. Biotech. 3 pp 30—36 

[15] Selim K A, El-Beih  A A, Rahman A T M, and Diwany E A 2012  Biology of endophytic fungi.  

Curr. Res. Environ. Appl. Mycol. 2 pp 1–82. 

[16] McNeil  B and  Harvey  L M 2008  Practical  Fermentation  Technology.  John Wiley &  

Son Ltd., England. pp  42 

[17] Gasong B T, Tjandrawinata R R 2016 Production of secondary metabolite E2.2 from Phaleria  

macrocarpa endophytic fungus. Asian Pac J Trop Biomed. 6 pp 881–885 



 
 
 
 
 
 

[18] Choma I M, Grzelak E M 2011 Bioautography detection in thin-layer chromatography. Journal of  

Chromatography A. pp 2684–2691 

[19] Vipin  K, Arun  K G, and Rajesh G 2011 Pharmacognostical  Investigation  on Sesbania   

grandiflora (L.) Pers.  Int.  J. Pharm Sci. Res. 2 pp 1069-1072 

[20] Saremi H and Saremi H 2013 Isolation of the most common Fusarium species and the effect of  

soil solarisation on main pathogenic species in different climatic zones of Iran. Eur J Plant  

Pathol. 3 pp 137 

[21] Toghueo R M K 2020 Bioprospecting endophytic fungi from Fusarium genus as sources of  

bioactive metabolites. Mycology.  11 pp 1–21 

[22] Nunes F M, Conceição M,  de Oliveira F,  Arriaga A M C,  Lemos T  L G,  Andrade-Neto M,  de  

Mattos M C,  Mafezoli J, Viana F M P,  Ferreira V M,  Filho E R, Ferreira A G 2008 A new  

eremophilane-type sesquiterpene from the phytopatogen fungus Lasiodiplodia  

theobromae (Sphaeropsidaceae) J. Braz. Chem. Soc. 19  

[23] Challinor V L and Bode H B 2015 Bioactive natural products from novel microbial sources Ann.  

NY. Acad. Sci. pp 82–97 

[24] Gutierrez R M, Gonzalez A M, Ramirez A M 2012 Compounds derived from endophytes: a  

review of phytochemistry and pharmacology.  Curr. Med. Chem. 19 pp 2992–3030  

[25] Koul M, Meena S, Kumar A, Sharma P R, Singamaneni V, Hassan S R, Hamid A, Chaubey A,  

Prabhakar A, Gupta P, andSingh S 2016 Secondary metabolites from endophytic fungus 

Penicillium pinophilum induce ROS-mediated apoptosis through mitochondrial pathway in 

pancreatic cancer cells. Planta Med. 82 pp 344–355 

[26] Rancic A, Sokovic M, Karioti A, Vukojevic J, and Skaltsa H 2006 Isolation and structural  

elucidation of  two secondary metabolites from the filamentous fungus Penicillium 

ochrochloron with antimicrobial activity.  Environ. Toxicol. Pharmacol. 22 pp 80–84  

[27] Lucas E M, Castro M C, and Takahashi A J 2007 Antimicrobial properties of sclerotiorin,  

isochromophilone VI and pencolide, metabolites from a Brazilian cerrado isolate of 

Penicillium sclerotiorum Van Beyma.  Braz. J. Microbiol. 38 pp 785–789 

[28] Nicoletti R, Gresa L, Pilar M, Manzo E, Carella A, and Ciavatta M L 2007 Production and  

fungitoxic activity of Sch 642305, a secondary metabolite of Penicillium canescens.  

Mycopathologia. 163 pp 295–301 

 

 

 


