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Abstract. Trianto A, Radjasa OK, Sibero MT, Sabdono A, Haryanti D, Zilullah WOM, Syanindyta AR, Bahry MS, Widiananto PA, 
Helmi M, Armono HD, Supriadi, Igarashi Y. 2020. The effect of culture media on the number and bioactivity of marine invertebrates 
associated fungi. Biodiversitas 21: xxxx. Marine ecosystem is rich with microorganisms such as bacteria and fungi either as free living 
or in association with macro organisms. Marine invertebrates provide suitable habitats for fungi by supplying space, food, and other 
chemicals stuff that in some cases is as reciprocal relationship or called as mutualism symbiotic. Some of marine invertebrates have 
interesting activities that are useful for human life such as anticancer, antifungal, and antibacterial. Many reports indicated that the 
fungal growth and their production of bioactive compounds were highly affected by the media or the nutrition. In order to understand 
the effect of media on the number and bioactivity of the isolates, we collected the samples of marine invertebrates from two locations in 
Makassar. Invertebrate specimens were collected by hand during SCUBA diving at 3-10 m depths. The fungi were isolated by tapping 
method either on potato dextrose agar (PDA) or poor marine agar (PMA). The samples were collected from the Samalona water as much 
as 16 specimens that provided 30 and 18 fungal isolates on PDA and PMA, respectively, while, from the Barrang Cadi water, a total 14 
specimens were collected to provide 12 and 3 isolates on PDA and PMA, respectively. All fungi from PMA inhibited the V. harveyi, V. 
vulnificus, and V. parahaemolyticus with weak, medium, and strong activities, while, the isolates from PDA were mostly not active 
against the Vibrios. Based on the molecular analyses, the active isolates were identified as Aspergillus flavus, A. oryzae, A. aculeatus, 
Talaromyces minioluteus, Hypocrea jecorina, Gliomastix murorum, Myrothecium inundatum, and Curvularia avinis. In conclusion, the 
isolates from PMA showed higher potential as source of antivibrio substances. 
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INTRODUCTION 

Marine microorganisms are widely studied as source of 
secondary metabolites that are useful for human life (Pham 
et al. 2019, Carroll et al. 2019). Among all marine 
microorganisms, fungi get a special concern due to its 
productivity on producing novel bioactive compounds 
(Tarman et al. 2011; Zhou et al. 2014; Lindequist 2016). 
One of bioactive compounds from marine fungi is 
Plinabulin which is isolated from Aspergillus sp.. It is 
being investigated by Food and Drug Administration 
(FDA) to be applied for cancer therapy (Pereira 2019). 
Furthermore, plenty bioactive compounds from marine 
fungi are isolated every year in order to obtain new drugs 
for human health (Imhoff 2016; Lindequist 2016). Marine 
fungi have also been reported that produce antimicrobial 

compounds such as isaridins, cristatumins, and stachyins 
(Xu et al. 2015). The capability on producing novel 
bioactive compounds leads a massive isolation of marine 
fungi from various hosts and locations. 

Indonesia’s marine ecosystems are considered to host 
enormous untapped marine fungi. Marine fungi are 
commonly found as a free-swimming organisms or living 
in association with other macro-organisms such as sponge, 
coral and tunicate (Grossart et al. 2016; Hassett and 
Gradinger 2016; Chen et al. 2018; Sibero and Triningsih et 
al. 2018; Xu, Guo, L. Gong, et al. 2018). Therefore, 
spermonde archipelago in Makassar, South Sulawesi 
Indonesia is suggested as one of prospective locations that 
harbor marine fungi due to its diversity of marine 
invertebrates (De Voogd et al. 2006; Litaay et al. 2018). 
Several genus such as Aspergillus, Cladosporium, 
Daldinia, Eutypella, Fusarium, Lasiodiplodia, 
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Talaromyces minioluteus is an important fungal genus 
because of its ubiquity which was isolated from soil, plants, 
sponges, and foods. Some of the species are heat resistant. 
Some of the species are famous because of their enzymes 
applicable in the synthesis of saccharides, preparation of 
chiral building blocks or biotransformations, and for its 
application in pest biocontrol. Many of its species are used 
in food and agricultural production (Jie et al. 2016). The 
pantropical ascomycete Hypocrea jecorina (anamorph 
Trichoderma reesei) is known as an industrial producer of 
cellulolytic enzymes (Lynd et al. 2002). The mechanism, 
which H. induces jecorina cellulases has remained 
enigmatic, especially since cellulases are only formed upon 
induction but the natural inducer (=cellulose) cannot pass 
the cell wall and plasma membrane and thus cannot enter 
the cell (Schmoll and Kubicek 2005). Curvularia affinis is 
an ecologically and economically important genus and is 
known as an anamorph of Cochliobolus Drechs. 
Pleosporales (class Dothideomycetes, Ascomycota). The 
approximately 54 species are included in the genus and are 
usually known as subtropical and tropical facultative 
parasites on herbaceous plants (Yanagihara et al. 2010). 

ACKNOWLEDGEMENTS 

Thank Directorate General of Strengthening Research 
and Social Service Ristek DIKTI for the research grant 
through Fundamental research grant with the contract 
number: 201-01/UN7.P4.3 /PP/2019.  

REFERENCES 

Balouiri M, Sadiki M, Ibnsouda SK. 2016. Methods for in vitro evaluating 
antimicrobial activity: A review. J Pharm Analy 6(2): 71–79. doi: 
10.1016/j.jpha.2015.11.005. 

Bhattacharyya PN, Jha DK. 2011. Optimization of cultural condition 
affecting growth and improved bioactive metabolite production by a 
subsurface Aspergillus strain TSF 146. Int J Appl Biol Pharm 
Technol 2(4): 133–143. 

Bovio E, Garzoli L, Poli A, Luganini A, Villa P, Musumeci R, 
McCormack GP, Cocuzza CE, Gribaudo G, Mehiri M, Varese GC. 
2019. Marine Fungi from the sponge grantia compressa: biodiversity, 
chemodiversity, and biotechnological potential. Mar Drugs 17(4). doi: 
10.3390/md17040220. 

Calabon MS, Sadaba RB, Campos WL. 2018. Fungal diversity of 
mangrove-associated sponges from New Washington, Aklan, 
Philippines. Mycology 0(0): 1–16. doi: 
10.1080/21501203.2018.1518934. 

Carroll AR, Copp BR, Davis RA, Keyzers RA, Prinsep MR. 2019, Marine 
natural products. Nat Prod Rep 36(1): 122–173. doi: 
10.1039/c8np00092a. 

Chen L, Hu JS, Xu JL, Shao CL, Wang GY. 2018. Biological and 
chemical diversity of ascidian-associated microorganisms. Mar Drugs 
16(10): 1–33. doi: 10.3390/md16100362. 

De Voogd NJ, Cleary DFR, Hoeksema BW, Noor A, Van Soest RWM. 
2006. Sponge beta diversity in the Spermonde Archipelago, SW 
Sulawesi, Indonesia. Mar Ecol Prog Ser 309: 131–142. doi: 
10.3354/meps309131. 

Demain AL. 1998. Induction of microbial secondary metabolism. Int 
Microbiol 1(4): 259–264. doi: 10.2436/im.v1i4.26. 

Grossart HP, Wurzbacher C, James TY, Kagami M. 2016. Discovery of 
dark matter fungi in aquatic ecosystems demands a reappraisal of the 
phylogeny and ecology of zoosporic fungi. Fungal Ecol 19: 28–38. 
doi: 10.1016/j.funeco.2015.06.004. 

Haris A, Werorilangi S, Gosalam S, Masâud,A. 2014. Komposisi jenis 
dan kepadatan sponge (Porifera: Demospongiae) di Kepulauan 
Spermonde Kota Makassar. J Biota 19(1). doi: 
10.24002/biota.v19i1.453. [Indonesian] 

Hassett BT, Gradinger R. 2016. Chytrids dominate arctic marine fungal 
communities. Environ Microbiol 18(6): 2001–2009. doi: 
10.1111/1462-2920.13216. 

Henríquez M, Vergara K, Norambuena J, Beiza A, Maza F, Ubilla P, 
Araya I, Chávez R, San-Martín A, Darias J, Darias MJ, Vaca I. 2014. 
Diversity of cultivable fungi associated with Antarctic marine 
sponges and screening for their antimicrobial, antitumoral and 
antioxidant potential. World J Microbiol Biotechnol 30(1): 65–76. 
doi: 10.1007/s11274-013-1418-x. 

Imhoff JF. 2016. Natural products from marine fungi - still an 
underrepresented resource. Mar Drugs 14(1). doi: 
10.3390/md14010019. 

Jain P, Gupta S. 2012. Effect of carbon and nitrogen sources on 
antimicrobial metabolite production by endophytic fungus Penicillum 
sp. against human pathogens. J Pharm Res 5(8): 4325–4328. 

Jie MZ, Jiang LC, Di YSD, Crews P. 2016. The Bioactive Secondary 
Metabolites from Talaromyces species. Nat Prod Bioprospecting 6(1): 
1–24. doi: 10.1007/s13659-015-0081-3. 

Lynd LR, Weimer PJ, van Zyl WH, Pretorius IS. 2002. Microbial 
cellulose utilization: fundamentals and biotechnology. Microbiol Mol 
Biol Rev. 66(3): 506-577. 

Künzler M. 2018. How fungi defend themselves against microbial 
competitors and animal predators. PLoS Pathogens. doi: 
10.1371/journal.ppat.1007184. 

Lindequist U. 2016. Marine-derived pharmaceuticals - challenges and 
opportunities. Biomolecules Ther 24(6): 561–571. doi: 
10.4062/biomolther.2016.181. 

Litaay M. 2018. Marine tunicates from Sangkarang Archipelago 
Indonesia: Recent finding and bio-prospecting. J Phys: Conf Ser 
979(1). doi: 10.1088/1742-6596/979/1/012003. 

Litaay M, Santosa S, Johannes E, Agus R, Moka W, Dhewi J, Tanjung D. 
2018. Biodiversity of marine tunicates in Samalona waters, 
Sangkarang Archipelago, Indonesia. Spermonde 4(1): 26–31. 

Muggia L, Kopun T, Grube M. 2017. Effects of growth media on the 
diversity of culturable fungi from lichens. Molecules 22(5): 1–22. doi: 
10.3390/molecules22050824. 

Nemeth J, Oesch G, Kuster SP. 2015. Bacteriostatic versus bactericidal 
antibiotics for patients with serious bacterial infections: systematic 
review and meta-analysis. J Antimicrob Chemother 70: 382–395. doi: 
10.1093/jac/dku379. 

Pereira F. 2019. Have marine natural product drug discovery efforts been 
productive and how can we improve their efficiency?. Expert Opin 
Drug Discov 14(8): 717–722. doi: 10.1080/17460441.2019.1604675. 

Pham JV, Yilma MA, Feliz A, Majid MT, Maffetone N, Walker JR, Kim 
E, Cho HJ, Reynolds JM, Song MC, Park SR, Yoon YJ. 2019. A 
review of the microbial production of bioactive natural products and 
biologics. Front Microbiol 10: 1–27. doi: 10.3389/fmicb.2019.01404. 

Rani N. Jain P. 2017. Isolation of antimicrobial compound producing 
fungi from the rhizospheric soil of the medicinal plant Azadirachta 
indica. J Chem Pharm Res 9(9): 265–270. 

Ruiz B, Chávez A, Forero A, García-Huante Y, Romero A, Snchez M, 
Rocha D, Snchez B, Rodríguez-Sanoja R, Sánchez S, Langley E. 
2010. Production of microbial secondary metabolites: Regulation by 
the carbon source. Crit Rev Microbiol 36(2): 146–167. doi: 
10.3109/10408410903489576. 

Schmoll M, Kubicek ÆCP. 2005, ooc1 , a unique gene expressed only 
during growth of Hypocrea jecorina (anamorph : Trichoderma reesei) 
on cellulose. 126–133. doi: 10.1007/s00294-005-0585-1. 

Sharma G, Pandey RR. 2010. Influence of culture media on growth, 
colony character and sporulation of fungi isolated from decaying 
vegetable wastes. J Yeast Fungal Rese 1(8): 157–164. 

Sibero MT, Igarashi Y, Radjasa OK, Sabdono A, Trianto A, Zilda DS, 
Wijaya YJ. 2019. Sponge-associated fungi from a mangrove habitat 
in Indonesia : species composition, antimicrobial activity, enzyme 
screening and bioactive profiling. Int Aquat Res 11(2): 173–186. doi: 
10.1007/s40071-019-0227-8. 

Sibero MT, Radjasa OK, Sabdono A, Trianto A, Triningsih DW, Hutagaol 
ID. 2018. Antibacterial activity of indonesian sponge associated fungi 
against clinical pathogenic multidrug resistant bacteria. J Appli Pharm 
Sci 8(2): 088–094. doi: 10.7324/JAPS.2018.8214. 

Sibero MT, Triningsih DW, Radjasa OK, Sabdono A, Trianto A, Priyani 
N, Prastyo A. 2018. Antimicrobial activity of sponge-associated fungi 

Commented [a1]: Missing in Reference 

Commented [b2R1]: We have add the reference. 



6) Paper Accepted
5 Januari 2020



5/22/2020 Gmail - [biodiv] Editor Decision

https://mail.google.com/mail/u/0?ik=71d4d6628d&view=pt&search=all&permmsgid=msg-f%3A1654885654069518021&simpl=msg-f%3A16548856540… 1/1

Agus Trianto <agustrianto.undip@gmail.com>

[biodiv] Editor Decision
Smujo Editors <smujo.id@gmail.com> 5 Januari 2020 17.59
Balas Ke: Smujo Editors <editors@smujo.id>
Kepada: AGUS TRIANTO <agustrianto.undip@gmail.com>, OCKY KARNA RADJASA <ocky_radjasa@yahoo.com>, MADA
TRIANDALA SIBERO <author@smujo.id>, AGUS SABDONO <agus_sabdono@yahoo.com>, DWI HARYANTI
<dwiharyanti@gmail.com>

AGUS TRIANTO, OCKY KARNA RADJASA, MADA TRIANDALA SIBERO, AGUS SABDONO, DWI HARYANTI, WA
ODE MARDHIYYAH ZILULLAH, ANNISA RORO SYANINDYTA, MUHAMMAD SYAIFUDIEN BAHRY, PRASTYO ABI
WIDIANANTO, MUHAMAD HELMI, HARYO DWITO ARMONO, SUPRIADI, YASUHIRO IGARASHI:

The editing of your submission, "The effect of culture media on the number and bioactivity of marine invertebrates
associated fungi," is complete. We are now sending it to production.

Submission URL: https://smujo.id/biodiv/authorDashboard/submission/5099

Smujo Editors
editors@smujo.id

[Kutipan teks disembunyikan]



7) Final Mail
5 Januari 2020



5/22/2020 Gmail - [biodiv] Editor Decision

https://mail.google.com/mail/u/0?ik=71d4d6628d&view=pt&search=all&permmsgid=msg-a%3Ar-3566808270782651157&simpl=msg-a%3Ar-3566808… 1/1

Agus Trianto <agustrianto.undip@gmail.com>

[biodiv] Editor Decision
Agus Trianto <agustrianto.undip@gmail.com> 5 Januari 2020 19.27
Kepada: Smujo Editors <editors@smujo.id>
Cc: OCKY KARNA RADJASA <ocky_radjasa@yahoo.com>, MADA TRIANDALA SIBERO <author@smujo.id>, AGUS
SABDONO <agus_sabdono@yahoo.com>, DWI HARYANTI <dwiharyanti@gmail.com>

Dear Editor, 

Thanks for accepting our paper. 

Best regards 

Agus 

[Kutipan teks disembunyikan]


	Sekat Judul.pdf
	(1) 28 Agustus 2017
	List of documents

	Sekat Judul.pdf
	(1) 28 Agustus 2017
	List of documents

	Sekat Judul.pdf
	(1) 28 Agustus 2017
	List of documents

	Sekat Judul.pdf
	(1) 28 Agustus 2017
	List of documents

	Sekat Judul.pdf
	(1) 28 Agustus 2017
	List of documents

	Sekat Judul.pdf
	(1) 28 Agustus 2017
	List of documents

	Sekat Judul.pdf
	(1) 28 Agustus 2017
	List of documents




