PENGARUH JAMUR PATOGEN TERHADAP METABOLIT SEKUNDER TANAMAN GAHARU SECARA
IN VITRO
HARTONO, Prof. Dr. Ir. Achmadi Priyatmojo, M.Sc.

UNIVERSITAS Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

DAFTAR PUSTAKA

Abdullah, A., N. K. N. Ismail, T. A. A. Kadir, J. M. Zain, N. A. Jusoh & N. M. Ali
2007.Agarwood Grade Dtermination System Using Image Processing
Technique. In Proceedings of the International Conference on Electrical
Engineering and Informatics Institut Teknologi Bandungindonesia.

Agrios, G. N. 2004. Plant Pathology 5rd ed. United States of America: Elsevier
Acdemic Press.

Akhsan, N., D. Mardji & M. Sutisna. 2015. Response of Aquilaria microcarpa to two
species of Fusarium under two different cultivation systems. Journal of
Tropical Forest Science 27(4): 447-455.

Ali, N. A. M., N. Ismail & M. N. Taib 2012.Analysis of Agarwood oil (Aquilaria
Malaccensis) based on GC-MS data. In Signal Processing and its Applications
(CSPA), 2012 IEEE 8th International Colloquium on, 470-473: IEEE.

Anonim. 2013. RAL Classic Colour Chart. http://www.e-paint.co.uk, (Diakses
6 November 2017).

Anonim. 2015. Badan Pusat Statistik Provinsi Kepuluan Bangka Belitung Dalam
Angka 2015. Pangkalpinang: BPS Provinsi Kepulauan Bangka Belitung.

Azzarina, A. B., R. Mohamed, S. Y. Lee & M. Nazre. 2016a. Temporal and Spatial
Expression of Terpene Synthase Genes Associated With Agarwood
Formation in Aquilaria malaccensis Lam. New Zealand Journal of Forestry
Science 46(1).

Azzarina, A. B., R. Mohamed, S. Y. Lee & M. Nazre. 2016h. Temporal and Spatial
Expression of Terpene Synthase Genes Associated with Agarwood Formation
in Aquilaria malaccensis Lam. New Zealand Journal of Forestry Science
46(12): 1-13.

Barker, K. R. & W. W. Weeks. 1991. Relationships Between Soil and Levels of
Meloidogyne incognita and Tobacco Yield and Quality Journal of Nematology
23(1): 82-90.

Barnett, H. L. & B. B. Hunter. 1998. lllustrated Genera of Imperfect Fungi. St. Paul,
Minnesota: The American Phytopathological Society.

Bonanomi, G., V. Antignani, M. Capodilupo & F. Scala. 2010. Identifying the
characteristics of organic soil amendments that suppress soilborne plant
diseases. Soil Biology and Biochemistry 42(2): 136-144.

Bonugli-Santos, R. C., G. A. Vieira, C. Collins, T. C. Fernandes, M. A. Marin-Morales,
P. Murray & L. D. Sette. 2016. Enhanced textile dye decolorization by marine-
derived basidiomycete Peniophora sp. CBMAI 1063 using integrated
statistical design. Environ Sci Pollut Res Int 23(9): 8659-8668.

Cenis, J. L. 1992. Rapid extraction of fungal DNA for PCR amplification. Nucleic Acids
Res 20(9): 2380.

Chen, H., Y. Yang, J. Xue, J. Wei, Z. Zhang & H. Chen. 2011. Comparison of
compositions and antimicrobial activities of essential oils from chemically
stimulated agarwood, wild agarwood and healthy Aquilaria sinensis (Lour.)
Gilg trees. Molecules 16(6): 4884-4896.



http://www.e-paint.co.uk/

PENGARUH JAMUR PATOGEN TERHADAP METABOLIT SEKUNDER TANAMAN GAHARU SECARA
IN VITRO
HARTONO, Prof. Dr. Ir. Achmadi Priyatmojo, M.Sc.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Cui, J., C. Wang, S. Guo, L. Yang, P. Xiao & M. Wang. 2013. Evaluation of fungus-
induced agilawood from Aquilaria sinensis in China. Symbiosis 60(1): 37-44.

Dahham, S., Y. Tabana, D. Sandai, M. Ahmed & A. Majid. 2016. In Vitro Anti-Cancer
and Anti-Angiogenic Activity of Essential Oils Extracts from Agarwood
(Aquilaria crassna). Med Aromat Plants 5(256): 2167-0412.1000.

Dahham, S. S., Y. M. Tabana, M. B. K. Ahamed & A. M. A. Majid. 2015. In vivo anti-
inflammatory activity of B-caryophyllene, evaluated by molecular imaging.
Molecules & Medicinal Chemistry 1.

Dou, D. & J.-M. Zhou. 2012. Phytopathogen Effectors Subverting Host Immunity:
Different Foes, Similar Battleground. Cell Host Microbe 12: 484-495.

Faizal, A., R. R. Esyanti, E. N. Aulianisa, Iriawati, E. Santoso & M. Turjaman. 2016.
Formation of agarwood from Aquilaria malaccensis in response to inoculation
of local strains of Fusarium solani. Trees 31(1): 189-197.

Faizal, A., R. R. Esyanti, E. N. Aulianisa, E. Santoso & M. Turjaman. 2017. Formation
of agarwood from Aquilaria malaccensis in response to inoculation of local
strains of Fusarium solani. Trees: 1-9.

Fujimaki, R., A. Kawasaki, Y. Fuji & N. Kaneko. 2008. The influence of topography on
the stream N concentration in the Tanzawa Mountains, Southern Kanto
District, Japan. J. For Res 13: 380-385.

Gao, Z. H., J. H. Wei, Y. Yang, Z. Zhang & W. T. Zhao. 2012. Selection and validation
of reference genes for studying stress-related agarwood formation of Aquilaria
sinensis. Plant Cell Rep 31(9): 1759-1768.

Gunasekera, S. P., A. D. Kinghorn, G. A. Cordell & N. R. Farnsworth. 1981. Plant
anticancer agents. XIX. Constituents of Aquilaria malaccensis. Journal of
natural products 44(5): 569-572.

Hashim, Y. Z. H.-Y., N. |. Ismail & P. Abbas. 2014a. Analysis of chemical compounds
of agarwood oil from different species by gas chromatography mass
spectrometry (GCMS). IIlUM Engineering Journal 15(1).

Hashim, Y. Z. H.-Y., A. Phirdaous & A. Azura. 2014b. Screening of anticancer activity
from agarwood essential oil. Pharmacognosy research 6(3): 191.

Ibrahim, A., S. Al-Rawi, A. A. Majid, N. A. Rahman, K. Abo-Salah & M. Ab Kadir. 2011.
Separation and Fractionation of Aquilaria Malaccensis Oil Using Supercritical
Fluid Extraction and tThe Cytotoxic Properties of the Extracted Oil. Procedia
Food Science 1: 1953-1959.

Ishihara, M., Y. Masatsugu & K. Uneyama. 1992. Preparation of (-)-Guaia-1(10),11-
dien-15,2-olide and (-)-2a-Hydroxyguaia-1(10),11-dien-15-oic Acid, Fragrant
Sesquiterpenes in Agarwood (Aquilaria agallocha Roxb.). Tetrahedron 48(47):
10265-10276.

Ishihara, M., T. Tsuneya & K. Uneyama. 1993. Fragrant Sesquiterpenes from
Agarwood. Phytocemistry 33(5): 1147-1155.

Ismail, N., M. A. N. Azah, M. Jamil, M. H. F. Rahiman, S. N. Tajuddin & M. N. Taib.
2013. Analysis of High Quality Agarwood oil Chemical Compounds By Menas
SPMEGC-MS and Z-Score Technique. Malaysian Journal of Analytical
Sciences 17(3): 403-413.



PENGARUH JAMUR PATOGEN TERHADAP METABOLIT SEKUNDER TANAMAN GAHARU SECARA
IN VITRO
HARTONO, Prof. Dr. Ir. Achmadi Priyatmojo, M.Sc.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Jong, P. L., P. Tsan & R. Mohamed. 2014. Gas chromatography-mass spectrometry
analysis of agarwood extracts from mature and juvenile Aquilaria malaccensis.
International Journal of Agriculture and Biology 16(3): 644-648.

Juan-Abgona, R. V., N. Katsuno, K. Kageyama & M. Hyakumachi. 1996. Isolation and
identification of hypovirulent Rhizoctonia spp. from soil. Ptant Pathotogy 45:
896-904.

Karlinasari, L., N. Indahsuary, H. Kusumo, E. Santoso, M. Turjaman & D. Nandika.
2015. Sonic and ultrasonic waves in agarwood trees (Aquilaria microcarpa)
inoculated with Fusarium solani. Journal of Tropical Forest Science: 351-356.

Kosmiatin, M., A. Husni & I. Mariska. 2005. Perkecambahan dan Perbanyakan
Gaharu secara In Vitro. Jurnal Agro Biogen 1(2): 62-67.

Kuc, J. 1995. Phytoalexins, Stress Metabolism, and Disease Resistance in Plants.
Annu. Rev. Phytopathol 33: 275-297.

Kumeta, Y. & M. Ito. 2010. Characterization of d-guaiene synthases from cultured
cells of Aquilaria, responsible for the formation of the sesquiterpenes in
agarwood. Plant Physiology 154(4): 1998-2007.

Kurosaki, F. & F. Taura. 2015. Transcriptional activation of sesquiterpene biosynthetic
enzyme O-guaiene synthase gene in cell cultures of Aquilaria microcarpa
overexpressing caml and rac2 encoding calmodulin and Rac GTPase. Plant
Gene 2: 25-28.

Lancaster, C. & E. Espinoza. 2012. Evaluating agarwood products for 2-(2-
phenylethyl) chromones using direct analysis in real time time-of-flight mass
spectrometry. Rapid Communications in Mass Spectrometry 26(23): 2649-
2656.

Leksonowati, A. 2016a.Interaksi Antara Biak Suspensi Sel Gaharu (Aquilaria
Malaccensis Lam.) Dan Fusarium Sp. Dalam Menghasilkan Senyawa
Seskuiterpena. Bogor Agricultral University (IPB).

Leksonowati, A. 2016b.Interaksi Antara Biak Suspensi Sel Gaharu (Aquillaria
malaccensis) dan Fusarium spp. dalam Menghasilkan Senyawa
Seskuiterpena. Bogor-Jawa Barat: Institut Pertanian Bogor.

Leslie, J. F. & B. A. Summerell. 2006. The Fusarium Laboratory Manual. Victoria:
Blackwell Publishing 388p.

Li, W., G. Liao, W.-H. Dong, F.-D. Kong, P. Wang, H. Wang, W.-L. Mei & H.-F. Dai.
2016. Sesquiterpenoids from Chinese Agarwood Induced by Artificial Holing.
Molecules 21(3): 274.

Liao, Y., J. Wei, Y. Xu & Z. Zhang. 2015. Cloning, expression and characterization of
COI1 gene (AsCOI1) from Aquilaria sinensis (Lour.) Gilg. Acta Pharmaceutica
Sinica B 5(5): 473-481.

Machado, K. M. G., D. R. Matheus & V. L. R. Bononi. 2005. Ligninolytic Enzymes
Production and Remazol Brilliant Blue R Decolorization by Tropical Brazilian
Basidiomycetes Fungi. Brazilian Journals of Microbiology 36: 246-252.

Mohamed, R., P. L. Jong & I. N. Irdayu. 2014. Succession patterns of fungi associated
to wound-induced agarwood in wild Aquilaria malaccensis revealed from
gquantitative PCR assay. World Journal of Microbiology and Biotechnology
30(9): 2427-2436.



PENGARUH JAMUR PATOGEN TERHADAP METABOLIT SEKUNDER TANAMAN GAHARU SECARA
IN VITRO
HARTONO, Prof. Dr. Ir. Achmadi Priyatmojo, M.Sc.

UNIVERSITAS Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

Mohamed, R., M. T. Wong & R. Halis. 2013. Microscopic observation ofGaharuwood
from Aquilaria malaccensis. Pertanika Journal of Tropical Agricultural Science
36(1): 43-50.

Novriyanti, E. & E. Santosa. 2011. the role of phenolics in agarwood formation of
Aquilaria crassna Pierre ex Lecomte AND Aquilaria microcarpa Baill Trees.
Indonesian Journal of Forestry Research 8(2): 101-113.

Nurbaya, T. Kuswinanti, Baharuddin, A. Rosmana & S. Millang. 2014. Tentative
Identification of Fungal Isolates Assosiated With Aquillaria spp. From
Remaining Forest Areas in Nunukan Regency, North Kalimantan.

Okudera, Y. & M. Ito. 2009. Production of agarwood fragrant constituents in Aquilaria
calli and cell suspension cultures. Plant Biotechnology 26(3): 307-315.

Okugawa, H., R. Ueda, K. Matsumoto, K. Kawanishi & K. Kato. 2000. Effects of
sesquiterpenoids from “Oriental incenses” on acetic acid-induced writhing and
D2 and 5-HT2A receptors in rat brain. Phytomedicine 7(5): 417-422.

Qi, S.-Y., M.-L. He, L.-D. Lin, C.-H. Zhang, L.-J. Hu & H.-Z. Zhang. 2005. Production
of 2-(2-phenylethyl) chromones in cell suspension cultures of Aquilaria
sinensis. Plant cell, tissue and organ culture 83(2): 217-221.

Rahayu, D., W. P. Rahayu, H. N. Lioe, D. Herawati, W. Broto & S. Ambarwati. 2015.
Pengaruh Suhu dan Kelembaban Terhadap Pertumbuhan Fusarium
verticillioides BIO 957 dan Produksi Fumonisin B1. Agritech 35(2): 156-163.

Sangareswari, M., K. T. Parthiban, S. U. Kanna, L. Karthiba & D. Saravanakumar.
2016. Fungal Microbes Associated with Agarwood Formation. American
Journal of Plant Sciences 7(10): 1445.

Santoso, S. E., L. Soesanto & T. A. D. Haryanto. 2007. Penekanan Hayati Penyakit
Moler Pada Bawang Merah dengan Trichoderma harzianum, Trichoderma
koningii, dan Pseudomonas fluorescens P60. J. HPT Tropika 7(1): 53-61.

Semangun, H. 2006. Pengantar limu Penyakit Tumbuhan. Yogyakarta: Gadjah Mada
University Press.

Sen, S., M. Dehingia, N. C. Talukdar & M. Khan. 2017. Chemometric analysis reveals
links in the formation of fragrant bio-molecules during agarwood (Aquilaria
malaccensis) and fungal interactions. Scientific Reports 7.

Shankar, S. & S. Nill. 2015. Effect of metal ions and redox mediators on decolorization
of synthetic dyes by crude laccase from a novel white rot fungus Peniophora
sp.(NFCCI-2131). Applied biochemistry and biotechnology 175(1): 635-647.

Siallagan, B. 2008.Uji Virulensi Beberapa Isolat Fusarium oxysporum f.sp. cubense.
In Fakultas PertanianYogyakarta: Universitas Gadjah Mada.

Siburian, R., U. Siregar, |. Siregar & I. Wahyudi. 2013. Identification of anatomical
characteristics of Aquilaria microcarpa in its interaction with Fusarium solani.
Biotropia 20(2): 104-111.

Siburian, R. H. 2014. Proses Pembentukan Gaharu. Bogor-Jawa Barat: Forda Press.

Sonaji, R. & R. H. Praptana. 2013. Interaksi Nitrogen dengan Insidensi Penyakit
Tungro dan Pengendaliannya Secara Terpadu pada Tanaman Padi. Iptek
Tanaman Pangan 8(2): 80-89.



PENGARUH JAMUR PATOGEN TERHADAP METABOLIT SEKUNDER TANAMAN GAHARU SECARA
IN VITRO
HARTONO, Prof. Dr. Ir. Achmadi Priyatmojo, M.Sc.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Supriyanto, A. Priyatmojo & T. Arwiyanto. 2009. Screening of PGPF for Controlling
Soft Rot Disease of Aloe on Peat Land. Jurnal Perlindungan Tanaman
Indonesia 15(2): 71-82.

Sutejo, A. M., A. Priyatmojo & A. Wibowo. 2008. Identifikasi Morfologi Beberapa
Spesies Jamur Fusarium. Jurnal Perlindungan Tanaman Indonesia 14(1): 7-
13.

Takemoto, H., M. Ito, T. Shiraki, T. Yagura & G. Honda. 2008. Sedative effects of
vapor inhalation of agarwood oil and spikenard extract and identification of
their active components. Journal of natural medicines 62(1): 41-46.

Tamuli, P., P. Baruah & R. Samanta. 2011. Enzyme activities of agarwood (Aquilaria
malaccensis Lamk.) stem under pathogenesis. Journal of Spices and
Aromatic Crops 17(3).

Tian, J.-J., X.-X. Gao, W.-M. Zhang, L. Wang & L.-H. Qu. 2013. Molecular
identification of endophytic fungi from Aquilaria sinensis and artificial
agarwood induced by pinholes-infusion technique. African Journal of
Biotechnology 12(21).

Toruan-Mathius, N., J. Situmorang, D. Rachmawati & Anida. 2008. Compatibility
Studies of Interspesific In Vitro Micrografting of Agarwood (Aquillaria
malaccensis Lamk.). Biotropia 15(2): 95-109.

Trinh, D. K., D. T. Quyen, T. T. Do & N. M. Nghiem. 2013a. Purification and
Characterization of a Novel Detergent and Organic Solvent-Resistant Endo-
Beta-1,4-Glucanase From a Newly Isolated Basidiomycete Peniophora sp.
NDVNO1. Turkish Jorunal of Biology 37: 377-384.

Trinh, D. K., D. T. Quyen, T. T. Do, T. T. H. Nguyen & N. M. Nghiem. 2013b.
Optimization of Culture Conditions and Medium Components for
Carboxymethyl Cellulase (CMCase) Production by a Novel Basidiomycete
Strain Peniophora sp. NDVNO1. Iranian Journal of Biotechnology 11(4): 251-
259.

Wardatutthoyyibah, R. S. Wulandari & H. Darwati. 2015. Penambahan Auksin dan
Sitokinin Terhadap Pertumbuhan Tunas dan Akar Gaharu (Aquillaria
malaccensis Lamk) secara In Vitro. Jurnal Hutan Lestari 3(1): 43-50.

Wen-Jian, Z., J. Peng-Fei, D. Wen-Hua, D. Hao-Fu & M. Wen-Li. 2014. Metabolites
from the endophytic fungus HP-1 of Chinese eaglewood. Chinese journal of
natural medicines 12(2): 151-153.

Wetwitayaklung, P., N. Thavanapong & J. Charoenteeraboon. 2009. Chemical
constituents and antimicrobial activity of essential oil and extracts of
heartwood of Aquilaria crassna obtained from water distillation and
supercritical fluid carbon dioxide extraction. Silpakorn University Science and
Technology Journal 3(1): 25-33.

White, T. J., T. Bruns, S. Lee & J. Taylor. 1990. Amplification and direct sequencing
of fungal ribosomal RNA genes for phylogenetics. PCR protocols: a guide to
methods and applications 18(1): 315-322.

Widyastuti, S. M. 2007. Peran Trichoderma spp. dalam Revitalisasi Kehutanan di
Indonesia. Yogyakarta: Gadjah Mada University Press.

Wiley, J. & Sons. 1960. Introductory Mycology. United States of America: New York
London Inc.



PENGARUH JAMUR PATOGEN TERHADAP METABOLIT SEKUNDER TANAMAN GAHARU SECARA
IN VITRO
HARTONO, Prof. Dr. Ir. Achmadi Priyatmojo, M.Sc.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
Wu, B., J. G. Lee, C. J. Lim, S. D. Jia, S. W. Kwon, G. S. Hwang & J. H. Park. 2012.
Sesquiterpenoids and 2-(2-Phenylethyl)-4H-chromen-4-one (= 2-(2-
Phenylethyl)-4H-1-benzopyran-4-one) Derivatives from Aquilaria malaccensis

Agarwood. Helvetica Chimica Acta 95(4): 636-642.

Xia, B., J. Li, D. Yang, W. Mei, L. Ding & Y. Zhou. 2014. A rapid and highly specific
method to evaluate the presence of 2-(2-phenylethyl) chromones in agarwood
by supercritical fluid chromatography-mass spectrometry. Eur J Mass
Spectrom (Chichester) 20(5): 395-402.

Xu, Y.-H., Y. Xin, J.-H. Wei, X.-L. Zhang, Z. Zhang, Z.-H. Gao & S. Chun. 2013a.
Cloning and expression analysis on 3-hydroxy-3-methylglutaryl-coenzyme A
reductase from Aquilaria sinensis. Chinese Herbal Medicines 5(3): 182-188.

Xu, Y., J. Liu, L. Liang, X. Yang, Z. Zhang, Z. Gao, C. Sui & J. Wei. 2014. Molecular
cloning and characterization of three cDNAs encoding 1-deoxy-d-xylulose-5-
phosphate synthase in Aquilaria sinensis (Lour.) Gilg. Plant physiology and
biochemistry 82: 133-141.

Xu, Y., Z. Zhang, M. Wang, J. Wei, H. Chen, Z. Gao, C. Sui, H. Luo, X. Zhang & Y.
Yang. 2013b. Identification of genes related to agarwood formation:
transcriptome analysis of healthy and wounded tissues of Aquilaria sinensis.
BMC genomics 14(1): 227.

Xu, Y. H., X. Yang, Z. Zhang, L. Liang & J. H. Wei. 2013c. [Cloning and expression
analysis of HMG-CoA reductase from Aquilaria sinensis (Lour.) Gilg]. Yao Xue
Xue Bao 48(6): 953-959.

Yagura, T., M. Ito, F. Kiuchi, G. Honda & Y. Shimada. 2003. Four new 2-(2-
phenylethyl)chromone derivatives from withered wood of Aquilaria sinensis.
Chem Pharm Bull (Tokyo) 51(5): 560-564.

Yang, L., L.-R. Qiao, J.-J. Zhang, J.-G. Dai & S.-X. Guo. 2012a. Two new
sesquiterpene derivatives from Chinese eaglewood. Journal of Asian natural
products research 14(11): 1054-1058.

Yang, L., L. Qiao, D. Xie, Y. Yuan, N. Chen, J. Dai & S. Guo. 2012b. 2-(2-Phenylethyl)
chromones from Chinese eaglewood. Phytochemistry 76: 92-97.

Yu, L. M. 1995. Elicitins from Phytophthora and basic resistance in tobacco. Proc.
Natl. Acad. Sci. USA 92: 4088-4094.

Yusoff, N. A. M., S. N. Tajuddin, A. Hisyam & N. A. M. Omar. 2015. Agarwood
essential Oil: Study on Optimum Parameter and Chemical Compounds of
Hydrodistilation Extraction. Journal of Applied Science and Agriculture 10(5):
1-5.

Zhang, Y., H.-X. Liu, W.-S. Li, M.-H. Tao, Q.-L. Pan, Z.-H. Sun, W. Ye, H.-H. Li & W.-
M. Zhang. 2017. 2-(2-Phenylethyl)chromones from Endophytic Fungal Strain
Botryosphaeria rhodina A13 from Aquilaria sinensis. Chinese Herbal
Medicines 9(1): 58-62.

Zhang, Z., X.-M. Han, J.-H. Wei, J. Xue, Y. Yang, L. Liang, X.-J. Li, Q.-m. Guo, Y.-H.
Xu & Z.-H. Gao. 2014. Compositions and Antifungal Activities of Essential Oils
From Agarwood of Aquilaria sinensis (Lour.) Gilg Induced by Lasiodiplodia
theobromae (Pat.) Griffon. & Maubl. Journal of the Brazilian Chemical Society
25(1): 20-26.



