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BAB 5 

KESIMPULAN DAN SARAN 

 

5.1  Kesimpulan  

Kesimpulan yang dapat diambil dari penelitian ini adalah:  

1.   Terdapat 6 isolat fungi endofit yang dapat diisolasi dari daun 

galing-galing (Cayratia trifoliaL.) yaitu CI 1, CI 2, CI 3, CI 4, CI 

5, dan CI 6.  

2.  Isolat yang memiliki aktivitas antibakteri terhadap Staphylococcus 

aureus ATCC 6538 adalah CI 1 sampai CI 6 dengan rasio DHP 

berturut-turut sebesar 1,22; 1,14; 1,42; 1,17; 1,54; dan 0.  

3.  CI 1 dapat menghasilkan enzim amilase, kasease, gelatinase, dan 

lipase, memiliki karakteristik berukuran koloni 8,78 cm (usia 5 

hari), tipe koloninya koloni filamen, sifat permukaan seperti puyer 

dan warna permukaan koloni hijau kekuningan karakteristik 

mikroskopis memiliki konidiofor, konidia, fialid. CI 2 dapat 

menghasilkan enzim amilase, kasease, gelatinase, dan lipase, 

memiliki karakteristik berukuran koloni 8,23 cm (usia 5 hari), tipe 

koloninya koloni filamen, sifat permukaan seperti puyer dan warna 

permukaan koloni hijau muda, karakteristik mikroskopis memiliki 

konidiofor, konidia. CI 3 dapat menghasilkan enzim kasease, 

gelatinase, dan lipase, memiliki karakteristik berukuran koloni 

8,75 cm (usia 5 hari), tipe koloninya koloni filamen, sifat 

permukaan seperti puyer dan warna permukaan koloni hijau tua, 

karakteristik mikroskopis memiliki sporangia, dan vesicle. CI 4 

dapat menghasilkan enzim amilase, kasease, gelatinase, dan lipase, 

memiliki karakteristik berukuran koloni 7,94 cm (usia 5 hari), tipe 

koloninya koloni filamen, sifat permukaan seperti puyer dan warna  
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permukaan koloni abu-abu, karakteristik mikroskopis memiliki 

konidiofor, konidia, konidiaspora. CI 5 dapat menghasilkan enzim 

kasease, dan gelatinase, memiliki karakteristik berukuran koloni 

8,65 cm (usia 5 hari), tipe koloninya koloni filamen, sifat 

permukaan seperti kapas tipis dan warna permukaan koloni putih 

dengan dasar coklat, karakteristik mikroskopis memiliki 

konidiofor, konidia. CI 6 dapat menghasilkan enzim amilase, 

memiliki karakteristik berukuran koloni 8,80 cm (usia 5 hari), tipe 

koloninya koloni filamen, sifat permukaan seperti kapas dan warna 

permukaan koloni putih dengan dasar hitam, karakteristik 

mikroskopis memiliki sporangio spora dan sporangiofor.  

 

5.2  Saran  

Dilakukan penelitian lebih lanjut pada Isolat fungi endofit yang 

tidak memiliki aktivitas antibakteri terhadap bakteri uji Staphylococcus 

aureus ATCC 6538 dapat diuji aktivitas antibakterinya dengan menggunakan 

bakteri lain dan dapat dilakukan skrining apakah menghasilkan senyawa lain 

selain senyawa antibakteri. Perlu dilakukan fermentasi, fraksinasi, dan 

skrining untuk mengetahui golongan senyawa yang berkhasiat dari masing-

masing isolat fungi endofit tersebut. 59  

 



59 

 

DAFTAR PUSTAKA 

 

Altahi dan Abdulla D. 2009,Plasmid Profiles, Antibiotic, and Heavy Metal 

Resistance Incidence of Endophytic Bacteria Isolated from Grapevine 

(Vitisvinivera L.), African Journal of Biotechnology, 8:5873-5882.  

AMRIN study group. 2005, Antimicrobial resistance, antibiotic usage and 

infection control: a self assessment program for Indonesia hospital, 

Jakarta: Direktorat Jendral Pelayanan Medis Kementrian Kesehatan 

RI.h.17-25.  

Anonim. 2001, Mc Farland Standards, PML Microbiologicals Inc., 

Wilsonville.  

Ariyanti, N.K., Darmayasa, I.B.G., Sudirga, S.K. 2012, Daya Hambat 

Ekstrak Kulit Daun Lidah Buaya (Aloe barbadensis Miller) Terhadap 

Pertumbuhan Bakteri Staphylococcus aureus ATCC 25923 dan 

Escherichia coli ATCC 25922, Jurnal Biologi, 16(1):14.  

Asmaliyah., Anggraeni, I., Siahaan, H. 2015, Inventarisasi dan Deskripsi 

Penyakit Daun Tanaman Tembesu (Fagraea fragrans) di Sumatera 

Selatan, Jurnal Penelitian Hutan Tanaman, 12(2):141-153.  

Balouiri, M., Sadiki, M. and Ibnsouda, S.K. 2016, Methods for in vitro 

evaluating antimicrobial activity: A review. Journal of Pharmaceutical 

Analysis, 6:71-79.  

Barnett, I. 1972, Illustrated ganera of Imperfect Fungi, Burgess Publishing 

Company, New York.  

Bezoen, A., Haren, W., and Hanekamp, J.C. 1999, Emergence of a debate:  

AGPs and public health, Antibiotics : Use and Resistance Mechanisms, 

Human Health and Antibiotic Growth Promoters (AGPs), Heidelberg 

Appeal Nederland Foundation, Amsterdam.  

Brooks, G.F., Carrol, K.C., Butel, J.S. and Morse, S.A. (eds). 2010, Jawetz, 

Melnick, & Adelberg’s Medical Microbiology, 25th ed., The McGraw 

Hill, New York.  

Campbell, N.A., Reece, J.B., dan Mitchell, L.G. 2004, Biologi, 5th ed., 

Diterjemahkan dari Bahasa Inggris oleh Wasmen Manalu, Penerbit 

Erlangga, Jakarta.  

Cao, L.Z., Qiu, J., You, H., Tan and S. Zhou. 2004, Isolation and 

Characterization of Endophytic Streptomyces strains from Surface- 



60 

Sterilized tomato (Lycopersionesculentum) roots,Letters in Applied 

Microbiology, 39:425-430.  

Cappuccino., James, G. and Natalie, S. 2013, Manual Laboratorium Biologi, 

Jakarta, EGC.  

Carey, R.B., Schuster, M.G. and McGowan, K.L. 2007, Medical 

Microbiology for the New Curriculum, A Case-Based Approach, John 

Wiley & Sons, Inc., New Jersey.  

Chetana and Saraf, M. 2017,Isolation and Screening of Resveratrol 

Producing Endophytes from Wild Grape Cayratia Trifolia, 

International Journal of Advances in Agricultural Science and 

Technology, 4(11): 27-33.  

CCRC. 2014, Prosedur Tetap Uji Sitotoksik Metode MTT, Fakultas Farmasi, 

UGM, Yogyakarta.  

Cruz, C.P., Alcantara, J.D. and Cruz, J.P. 2014,Antibacterial Property of 

Cayratia Trifolia L. as an Alternative Treatment for Boils, The 

International Journal Research Publication’s,3:10.  

Deacon, J.W. 1997, Modern Microbiology, Blackwell Science, New York.  

European Society of Clinical Microbiology and Infectious Diseases. 2000, 

Determination of minimum inhibitory concentration (MICs) of 

antibacterial agents by agar dilution, 

http://www.eucast.org/fileadmin/src/media/PDFs/4ESCMIDLibrary/3

Publications/EUCAST_Documents/Publications/E_Def_3_1_0 

6_2000.pdf. Diakses 5 Februari 2018.  

Gaman, P.M. dan Sherrington, K.B. 1981, Ilmu Pangan, Pengantar Ilmu 

Pangan, Nutrisi dan Mikrobiologi, Diterjemahkan oleh Ir. Murdijati 

Gardjito, Gadjah Mada University Press, Yogyakarta.  

Gaur, R.D. and Sharma, J. 2010, Plants Used in Traditional Healthcare of live 

stock by Gujjar community of Sub Himalayan tracts, Indian J. Nat. 

Prod. Res, 1(2):243–248.  

Goveas, S.W., Madtha, R., Nivas, S.K. and D’Souza, L. 2011, Isolation of 

endophytic fungi from Coscini umfenestratum –a red listed endangered 

medicinal plant, EurAsian Journal of BioSciences, 5:48-53.  

Greenwood. 1995, Antibiotics, Susceptibility (Sensitivty) Test Antimicrobial 

and Chemotherapy,The McGraw-Hill, New York.  

 



61 

Gupta, A.K. and Sharma, M. 2007, Review on Indian Medical Plants, Indian 

Council of Medical Research,5:879–82.  

Hadioetomo, R.S., 1990, Mikrobiologi Dasar dalam Praktek: Teknik dan 

Prosedur Dasar Laboratorium, Gramedia, Jakarta.  

Indriana, H. 2005, ’Eksplorasi Jamur Endofit Antagonis terhadap 

Phytophthora spp. Penyebab Penyakit Busuk pada Batang Jeruk’, 

Skripsi, Jurusan Hama dan Penyakit Tumbuhan Fakultas Pertanian 

Universitas Brawijaya, Malang.  

Islam, S.M.A., Math, R.K., Kim, J.M., Yun, M.G., Cho, J.J., Kim, E.J., Lee, 

Y.H. and Yun, H.D. 2010, Effect of plant age on endophytic bacterial 

diversity of ballon flower (Platycodon grandiflorum) root and their 

antimicrobial activities, Current Microbiology, 61:346-356.  

Keith, C. 1988, Fungal Endophytes of Grasses: A Defensive Mutualism 

between Plants and Fungi, Ecology,69:10–16.  

Koolman dan Jan. 1994, Atlas Berwarna dan Teks Biokimia, diterjemahkan 

oleh Septelia Inawati Wanadi Jan Koolman, Klaus-Heinrich Rohm, 

Hipokrates, Jakarta.  

Kumala, S. 2014, Mikroba Endofit, Pemanfaatan Mikroba Endofit dalam 

Bidang Farmasi, ISFI Penerbitan, Jakarta.  

Kumar, D., Kumar, S., Gupta, J., Arya, R., Kumar, T. And Gupta, A. 2011, 

A review on chemical and biological properties of Cayratia trifolia 

Linn. (Vitaceae), Pharmacogn Rev,5(10): 184-188.  

Kumar, D., Gupta, J., Kumar, S., Arya, R., Kumar, T. And Gupta, A. 2012, 

Pharmacognostic evaluation of Cayratia trifolia (Linn.) leaf, Asian Pac 

J Trop Biomed,2(1): 6-10.  

Kusumaningtyas, E., Astuti, E., dan Darmono. 2008, Sensitivitas metode 

bioautografi kontak dan agar overlay dalam penentuan senyawa 

antikapang, Jurnal Ilmu Kefarmasian Indonesia, 6(2):75-79.  

Levinson, W. 2008, Lange Microbiology and Immunology, 10th ed., The 

McGraw-Hill, New York.  

Liang, H., Xing, Y., Chen, J., Zhang, D., Guo, S., Wang, C. 2012, 

Antimicrobial activities of endophytic fungi isolated from Ophiogon 

japonicas (Liliaceae), BMC Complementary and Alternative Medicine, 

12:238.  

 



62 

Liu, Q., Parsons, A.J., Xue, H., Fraser, K., Ryan, G.D., Newman, J.A. and 

Rasmussen, S. ‘Competition between foliar Neotyphodium 

loliiendophytes and mycorrhizal Glomus spp. fungi in Lolium perenne 

depends on resource supply and host carbohydrate content’, Functional 

Ecology, 25:910-920, diakses pada 24 September 2015, 

http://www.uoguelph.ca/~jnewma01/research/endophytic-fungiand-

climat.html.  

Mardiastuti, Kurniawan, A. Kiranasari, A., Ikaningsih dan Kadarsih, R. 2007, 

Emerging Resistance Pathogen: SituasiTerkini di Asia, Eropa, Amerika 

Serikat, Timur Tengah dan Indonesia. Majalah Kedokteran Indonesia, 

57:3.  

Meryandini, A. 2009, Isolasi Bakteri Selulotik dan Karakteristik Enzimnya, 

Makara Journal of Science,13:33-38.  

Poltronieri, P., Burbulis, N. and Fogher, C. (eds). 2013, From plant genomics 

to plant biotechnology, Woodhead, Cambridge, pp. 223–234.  

Poedjaji, Anna. 1994, Dasar-DasarBiokimia, UI Press, Jakarta.  

Prescott, L.M., Harley, J.P. and Klein, D.A. 2008,Microbiology 7th 

Edition,The McGraw-Hill, New York.  

Prihatiningtias, W. danWahyuningsih, M.S.H. 2006, ‘Prospek mikroba 

endofit sebagai sumber senyawa bioaktif’, Skripsi, Sarjana Farmasi, 

Universitas Gadjah Mada, Yogyakarta.  

Purushothama, S., Viswanath, S. And Kunhikannan, C.2001,Economic 

valuation of extractive conservation in a tropical deciduous forest in 

Madhya Pardesh, J Trop Eco, 41:61–72.  

Purwanto, R., 2008,Peranan Mikroorganisme Endofit sebagai Penghasil 

Antibiotik, http://www.kabarindonesia.com. Diakses 22 Oktober 2017.  

Rao, S. 2008, Sterilization and disinfection, Diaksespada 18 April 2017, 

www.microrao.com/micronotes/sterilization.pdf.  

Schulz, B.,Wanke, U., Draeger, S., Aust, H.J. 1993,Endophytes from 

Herbaceous Plant and Shrubs: Effectiveness of surface sterilization 

methods, Mycol Res. 97:1447-1450.  

Sharma, G. and Pandey, R.R. 2010, Influence of Culture Media on Growth, 

Colony Character and Sporulation of Fungi Isolated From Decaying 

Vegetable Wastes, Journal of Yeast and Fungal Research, 1(8): 157-

164.  



63 

Sinaga, E., Noverita, Fitria D. 2009, Daya Antibakteri Jamur Endofit yang 

diisolasi dari Daun dan Rimpang Lengkuas (Alpinia galangal Sw.), 

Jurnal Farmasi Indonesia, 4:161-162.  

Sowmya, S., Perumal, P.C., Anusooriya, P., Vidya, B., Pratibha, P., 

Malarvizhi, D. and Gopalakrishnan, V.K. 2015, Comparative 

Preliminary Phytochemical Analysis Various Different Parts (stem, 

leaf, and fruit) of Cayratia Trifolia (L.). Indo American Journal of 

Pharmaceutical Research, 51:221.  

Strobel, G.A. 2002, Microbial Gifts From Rainforest, Can. J. Plant 

Phathology. 24: 14-20.  

Strobel, G.A. 2003, Endophytes as sources of Bioactive Products, Microbes 

and Infection, 5(6):535-44.  

Strobel, G. and Daisy, B. 2003, Bioprospecting for microbial endophytes and 

their natural products, Microbiology and Molecular Biology Reviews, 

67(4):491-502.  

Talaro, K.P. and Talaro, A. 2002, Foundations in Microbiology, 4th ed., 

McGrawHill, New York.  

Tan, R.X. and Zou, W.X. 2001,Endophytes: A Rich Source of Functional 

Metabolites. Nat Prod. Rep.18:448-459.  

Tanaka, Ebata, T., Kuwahara, I., and Matsuo. 1999, Development and 

application of a system for analysis of mixed cultures of microorganism. 

Appl Biochem Biotechnol, 80(1):54-64.  

Taurisia, P.P., Proborini, M.W. and Nuhantoro, I. 2015, Pengaruh media 

terhadap pertumbuhan dan biomassa cendawan Alternaria alternata 

(Fries) Keissler, Jurnal Biologi, 19(1): 30-33.  

Tirtana, Z.Y.G., Liliek S., dan Abdul, C. 2013, Eksplorasi Jamur Endofit pada 

Tanaman Kentang (Solanum tuberosum L.) serta Potensi 

Antagonismenya terhadap Phytophthora infectans (Mont.) de Barry 

Penyebab Penyakit Hawar Daun Secara In Vitro, Journal HPT, 1(3):91-

101.  

Todar, K. 2002, The Nature Of Host-Parasite Interactions, University of 

Wisconsin Departement of Bacteriology Madison, Wiconsin.  

Tutul, E. and Uddin, M. D. Z. 2010, Angiospermic flora of Ructia Sal Forest, 

Bangladesh J Plant Taxon, 17:33–45.  



64 

Van Steenis, C.G.G.J. 1965, Flora, Diterjemahkan dari Bahasa Belanda oleh 

Moeso Surjowinoto, PT Pradnya Paramita, Jakarta.  

Vardhana, R. 2008, Direct use of medical plant and their identification, 

SARUP and Sons, New Delhi, India.  

Valera, M.C., da Silva, K., Maekawa, L.E., Carvalho, C., Koga-Ito, C.Y., 

Camargo, C.H., and Lima, R.S. 2009, Antimicrobial activity of sodium 

hypochlorite associated with intracanal medication for Candida 

albicans and Enterococcus faecalis inoculated in root canals, J. Appl. 

Oral Sci, 17(6): 555-559.  

Vega, F.E., Pava-Rippol, M., Posada, F. and Buyer, J.S. 2005, Endophytic 

Bacteria in Coffea Arabica L. J.Basic Microbol.45:371-380.  

Violita, A. 2015, ‘Karakterisasi dan Uji Aktivitas Antibakteri Dari Fungi 

Endofit Daun Tanaman Manggis (Garcinia mangostana L.) terhadap 

Eschericia coli dan Staphylococcus aureus’, Skripsi, Sarjana Farmasi, 

Universitas Katolik Widya Mandala Surabaya, Surabaya.  

Virgianti, D. P. 2015, Uji Antagonis Jamur Tempe (Rhizofus Sp) terhadap 

Bakteri Patogen Enterik, Jurnal Biosfera, 32:162.  

Watanabe, T. 2002, Pictorial Atlas of Soil and Seed Fungi Morphologies of 

Cultured Fungi and Key to Species, 2nded., CRC Press, USA.  

Wilson, D. 1995, Endophyte-the evolution of term, and clarification of its use 

and definition, Oikos, 73:274-276.  

Zinniel, D.K., Lambrecht, P., Harris, N.B., Feng, Z., Kuczmarski, D., Higley, 

P., Ishimaru, C.A., Arunakumari, Barletta, R.G. and Vidaver, A.K. 

2002, Isolation and characterization of endophytic colonizing bacteria 

from agronomic crops and prairie plants, Appl Environ 

Microbiol,8:2198-2208. 


