
71 
 

DAFTAR PUSTAKA 

 

Abdel, A.E.S.M., Young, J.C., Rabalski, I. 2006. Anthocyanin Composition in Black, 

Blue, Pink, Purple and Red Cereal Grains. Journal Agric Food Chem. 

54(13): 4696-4704. 

Agrawal, A.A. 2011. Current Trends in The Evolutionary Ecology of Plant Defence. 

Funct Ecol. 25: 420-432. 

Alamgir, K.M.D., Hojo, Y., Christeller, J.T., Fukumoto, K., Isshiki, R., Shinya, T., 

Baldwin I.T. and Galis, I. 2016. Systematic Analysis of Rice (Oryza sativa) 

Metabolic Responses to Herbivory. Plant, Cell and Environment. 39: 453-

466. 

Ali, L., Maltese, F., Fortes, A.M., Pais, M.S., Choi, Y.H. and Verpoorte, R. 2011. 

Monitoring Biochemical Changes During Grape Berry Development in 

Portuguese Cultivars by NMR Spectroscopy. Food Chem. 124: 1760-1769. 

Andoko, A. 2012. Budi Daya Padi Secara Organik. Jakarta: Penebar Swadaya. 

Arimura, G.I., Matsui, K., Takabayashi, J. 2009. Chemical and Molecular Ecology of 

Herbivore-Induced Plant Volatiles: Proximate Factors and Their Ultimate 

Functions. Plant Cell Physiol. 50: 911-923. 

Ashford, D. & Neuberger, A. 1980. 4-Hydroxy-L-proline in plant glycoproteins. 

Trends in Biochemical Sciences. 9: 245-248. 

Ashour, M., Wink, M. and Gershenzon, J. 2010. Biochemistry of Terpenoids: 

Monoterpenes, Sesquiterpenes and Diterpenes. Annual Plant Reviews. 40: 

258-303. 

Barakat, A., Bagniewska-Zadworna, A., Frost, C.J., Carlson, J.E. 2010. Phylogeni 

and Expression Profiling of CAD and CAD-Like Genes in Hybrid Populus 

(P. Deltoides x P. Nigra): Evidence from Herbivore Damage for 

Subfunctionalization and Functional Divergence. BMC Plant Biol. 10: 100.  

Barbehenn, R.V. and Peter, C.C. 2011. Tannins in Plant-Herbivore Interactions. 

Phytochemistry. 72: 1551-1565. 

Beekwilder, J., van Leewen, W., van Dam, N.M. 2008. The Impact of The Absence 

of Aliphatic Glucosinolates on Insect Herbivory in Arabidopsis. PLoS One. 

3.e2068. 

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



72 
 

Binder, S. K., Knill, T., & Schuster, J. 2007. Branched-chain amino acid metabolism 

in higher plants. Physiologia Plantarum. 129: 68-78. 

Bing, L., Hongxia, D., Maoxin, Z., Di, X., Jingshu, W. 2007. Potential Resistance of 

Tricin in Rice Against Brown Planthopper Nilapavarta lugens (Stal). Acta 

Ecologica Sinica. 27 (4): 1300-1307. 

Bolouri-Moghaddam, M. R., Le Roy, K., Xiang, L., Rolland, F., Van den Ende, W. 

2010. Sugar signaling and antioxidant network connections in plant cells. 

FEBS Journal. 277: 202-2037.  

Budiman, B., Arisoesiloningsih, E., Wibowo, E.B.R. 2012. Growth Adaptation of 

Two Indonesian Black Rice Origin NTT Cultivating in Organic Paddy Field. 

Malang. Journal of Tropical Life Science. 2(3). 

Caro, G.P., Shin, W., Alan, C., Tatsuhito, F., Takao, Y., Hiroshi, A. 2013. 

Phytochemical Profile of A Japanese Black Purple Rice. Food Chem. 141 

(3): 2821-2827. 

Carreno-Quintero, N., Bouwmeester, H.J. and Keurenties, J.J. 2013. Genetic Analysis 

of Metabolome-Phenotype Interactions: from Model to Crop Species. Trends 

Genet. 29: 41-50. 

Catindig, Jo. 2016. Rice Bug: The Most Common Species of Rice Bug are Leptocorisa 

oratorius F. and Leptocorisa acuta Thunberg. 

http://knowledgebank.irri.org/training/factsheets/pestmanagement/insects/ite

m/rice-bug. Diakses pada tanggal 1 Oktober 2016.  

Chan, E.K., Rowe, H.C., Hansen, B.G. and Klibenstein, D.J. 2010. The Complex 

Genetic Architecture og The Metabolome. PLoS Genet. 6, e1001198. 

Chang, T.T. 1988. The Ethnobotany of Rice in Island Southeast Asia. Asian 

Perspectives. 26 (1): 69-76. 

Choi, Y.H., Kim, H.K., Hazekamp, A., Erkelens, C., Lefeber, A.W.M. and Verpoorte, 

R. 2004. Metabolic Differentiation of Cannabis sativa Cultivars Using 1H 

NMR Spektroskopi and Principal Component Analysis. J. Nat. Prod. 67: 

953-957. 

Choi, Y.H., Kim, H.K., Linthorst, H.J.M., Hollander, J.G., Lefeber, A.W.M., 

Erkelens, C., Nuzillard, J.M. and Verpoorte, R. 2006. NMR Metabolomics to 

Revisit The Tobacco Mosaic Virus Infection in Nicotiana tabacum leaves. J. 

Nat. Prod.69: 742-748. 

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/

http://knowledgebank.irri.org/training/factsheets/pestmanagement/insects/item/rice-bug
http://knowledgebank.irri.org/training/factsheets/pestmanagement/insects/item/rice-bug


73 
 

Dai, H., Xiao, C., Liu, H., Tang, H. 2009. Combined NMR and LC-MS Analysis 

Reveals the Metabonomic Changes in Salvia miltiorrhiza Bunge Induced by 

Water Depletion. Journal of Proteome Research. 2010. 9, 1460-1475. 

De Datta, K.S. 1981. Principle and Practice of Rice Production. John Wiley and 

Sons Inc, New York. 

Dettmer, K. P.A. Aronov, and B.D. Hammock. 2007. Mass Spectrometry-Based 

Metabolomics. Mass Spectrom Rev: 26 (1): 51-78. 

 

Dixon, R.A., Gang, D.R., Charlton, A.J., Fiehn, O., Kuiper, H.A., Reynolds, T.L., 

Tjeerdema, R.S., Jeffery, E.H., German, J.B., Ridley, W.P., Seiber, J.N. 

2006. Applications of Metabolomics in Agriculture. J Agric Food Chem. 54: 

8984-8994. 

 

Fan, Teresa. 1996. Metabolite Profiling by One- and Two-Dimensional NMR 

Analysis of Complex Mixtures. Progress in Nuclear Magnetic Resonance 

Spectroscopy. 28 (1996) 161-219.  

 

Gill, S.S., Tuteja, N. 2010. Polyamines and abiotic stress tolerance in plants. Plant 

Signal. Behav. 5: 26-33.  

 

Griggs, J.P. and Jacob, J.P. 2005. Alternatives to Antibiotics for Organic Poultry 

Production. J. Appl. Poult. Res. 14: 750-756. 

 

Grivet, J-P. and Delort, A-M. 2009. NMR for Microbiology. In vivo and In situ 

Applications. Prog. Nucl. Magn. Reson. Spectrosc. 54: 1-53. 

Guo, H., Ling, W., Wang, Q., Liu, C., Hu, Y., Xia, M. 2008. Cyanidin 3-glucoside 

protects 3T3-L1 Adipocytes Against H2O2- or TNF-α-induced Insulin 

Resistance by Inhibiting c-Jun NH2-terminal kinase Activation. Biochem 

Pharmacol. 75: 1393-1401. 

Halla, R., M. Beale, O. Fiehn,  N. Hardy, L. Sumner and R. Bino. 2002. The Missing 

Link in Functional Genomics Strategies. The Plant Cell. Vol. 14 no. 7 1437-

1440. 

 

Hanley, M.E., Lamont, B.B., Fairbanks, M.M., Rafferty, C.M. 2007. Plant Structural 

Traits and Their Role in Antiherbivore Defense. Perspec. Plant Ecol Evol 

Syst. 8: 157-178. 

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



74 
 

Heldt, Hans-Water. 2004. Plant Biochemistry. Elsevier Academic Press. California. 

USA. 

Herbers, K., Meuwly, P., Metraux, J.P., Sonnewald, U. 1996. Salicylic acid 

independent induction of pathogenesis-related protein transcript by sugar is 

dependent on leaf development stage. FEBS Letter. 397: 239-244.  

Hiemori, M., Koh, E., Mitchell, A.E. 2009. Influence of Cooking on Anthocyanins in 

Black Rice (Oryza sativa L. japonica var. SBR). Journal Agric Food Chem. 

57(5): 1908-1924. 

 

Hofmann, J., El Ashry, A., Anwar, S., Erban, A., Kopka, J., Grundler, F. 2010. 

Metabolic profiling reveals local and systemic responses of host plants to 

nematode parasitism. The Plant Journal. 62: 1058-1071.  

 

Horgan, R.P.  and L.C. Kenny. 2011.„Omic‟ technologies: genomics, transcriptomics, 

proteomics and metabolomics. SAC review. 13:189–195. 

 

Hosamani, Venkatesh, Pradeep, S., Sridhara, S. and Kalleshwaraswamy, C.M. 2009. 

Biological Studies on Paddy Bug, Leptocorisa oratorius Fabricius 

(Hemiptera : Alydidae). Academic Journal of Entomology. 2 (2): 52-55. 

Hoshikawa, K. 1975. Growth of The Rice Plant. Nosan-gyoson-Bunka-Kyokai. 

Tokyo. 317 p. 

 

Huang, T., Jander, G., de Vos, M. 2011. Non-protein amino acids in plant defense 

against insect herbivores: Representatives cases and opportunities for further 

functional analysis. Phytochemistry. 72: 1531-1537. 

 

IRRI. 2002. Standard Evaluation System for Rice. IRRI. Manila. Philippines. 

Israel, P. and Rao, S.Y. 1954. Rice Bugs. Rice Newsletter. 2(1): 139-143. 

Jahn, G.C., Domingo, I., Liberty, M., Almazan, P., Pacia, P. 2004. Effect of Rice Bug 

Leptocorisa oratorius (Hemiptera: Alydidae) on Rice Yield, Grain Quality 

and Seed Viability. J. Econ. Entomol. 97: 1923-1927. 

Jena, K.K. and Khush, G.S. 1990. Introgression of Genes from Oryza officinalis Well 

ex Wall to Cultivated Rice, O. Sativa L. Theor. Appl. Genet. 80: 737-745. 

Johnson, M.T.J, Smith, S.D., Rausher, M.D. 2009. Plant Sex and The Evolution of 

Plant Defences Against Herbivores. Proc natl Acad USA. 106: 18079-84.  

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



75 
 

Jones, O.A.H., Maguire, M.L., Griffin, J.L., Jung, Y.H., Shibato, J., Rakwal, R., 

Agrawal, G.K., Jwa, N.S. 2011. Using Metabolic Profilling to Asses Plant-

Pathogen Interactions: An Example Using Rice (Oryza sativa) and The Blast 

Pathogen Magnaporthe grisea. Eur J Plant Pathol. 129: 539-554. 

Juliano, B.O. 1972. The Rice Caryopsis. Pages 16-74 in D.F. Houston. Ed. Rice 

Chemistry and Technology. American Association of Cereal Chemist, Inc., 

St. Paul. Minnesota. 

 

Kalshoven, L.G.E. 1981. Pests of Crops in Indonesia. PT. Ichtiar Baru -  Van Hoeve. 

Jakarta. 

Kim, M. S., Cho, S.M., Kang, E. Y., Im, Y.J., Hwangbo, H., Kim, Y. C., Ryu, C. M., 

Yang, K. Y., Chung, G. C., Cho, B.H. 2008. Galactinol is a signaling 

component of the induced systemic resistance caused by Pseudomonas 

chlororaphis O6 root colonization. Molecular Plant-Microce Interactions. 

21: 1643-1653. 

Kim, H.K., Choi, Y.H. and Verpoorte, R. 2010. NMR-Based Metabolomics Analysis 

of Plants. Nat. Protoc. 5: 536-549. 

Kim, S.G., S.T. Kim, Y. Wang, S. Yu, I.S. Choi, Y.C. Kim, W.T. Kim, G.K. 

Agrawal, R. Rakwal, and K. Y. Kang. 2011. The RNAse Activity of Rice 

Probenazole-Induced Protein1 (PBZ1) Plays a Key Role in Cell Death in 

Plants. Mol.Cell.s 31: 25-31. 

Kliebenstein, D.J., Gershenzon, J. And Mitchell-Olds, T. 2001. Comparative 

Wuantitative Trait Loci Mapping of Alipathic, Indolic and Benzylic 

Glucosinolate Production in Arabidopsis thaliana Leaves and Seeds. 

Genetics. 159: 359-370. 

Konczak, I. and Zhang, W. 2004. Anthocyanins – More Than Nature‟s Colours. 

Journal of Biomedicine and Biotechnology. 2004: 5 (2004) 239-240. 

 

Kong, J. M., L. S. Chia, N. K. Goh, T. F. Chia and R.. Brouillard. 2003. Analysis and 

biological activities of anthocyanins. Phytochemistry, 64(5), 923–933. 

 

Kovacs, H., Moskau, D. And Spraul, M. 2005. Cryogenically Cooled Probes- A Leap 

in NMR Technology. Prog. Nucl. Magn. Reson. Spectrosc. 46: 131-155. 

Kovchenko, A., Araujo, W., Maloney, G.S., Tieman, D. M., Do, P. T., Taylor, M.G, 

2012. Catabolism of Branched Chain Amino Acids Supports Respiration but 

Not Volatile Synthesis in Tomato Fruits. Molecular Plant. 5(2): 366-375.  

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



76 
 

Kristamtini dan H. Purwaningsih. 2009. Potensi Pengembangan Beras Merah sebagai 

Plasma Nutfah Yogyakarta. Jurnal Litbang Pertanian. 28(3), Pp: 88-95. 

 

Kristamtini, Taryono, P. Basunanda, R. H. Murti, Supriyanta, S. Widyayanti and 

Sutarno. 2012. Morphological of Genetic Relationships among Black Rice 

Landraces From Yogyakarta  and Surrounding Areas. Aprn. Vol.7, No.12. 

Pp: 982-989. 

 

Kusano, M., Yang, Z., Okazaki, Y., Nakabayashi, R., Fukushima, A. and Saito, K. 

2015. Using Metabolomic Approaches to Explore Chemical Diversity in 

Rice. Molecular Plant. Vol 8. Pp 58-67. 

 

Le Gall, G., Metzdorff, S.B., Pedersen, J., Bennet, R.N. and Colquhoun, I.J. 2005. 

Metabolite Profiling of Arabidopsis thaliana (L.) Plants Transformed with 

An Antisense Chalcone Synthase Gene. Metabolomics. 1: 181-198. 

Leal, W.S., Ueda, Y. And Ono, M. 1996. Attractan Pheromone For Male Rice Bug, 

Leptocorisa chinensis : Semiochemicals Produced By Both Male and 

Female. Journal of Chemical Ecology. 22: 1429. 

Leiss, K.A., Choi, Y.H., Abdel-farid, I.B., Verpoorte, R. And Klinkhamer, P.G.L. 

2009. NMR Metabolomics of Thrips (Frankinella occidentalis) Resistance 

in Senecio hybrids. J. Chem. Ecol. 35: 219-229. 

Lev-Yadun, S and K.S. Gould. 2009. Role of Anthocyanins in Plant Defence in K. 

Gould et al. 2009. Anthocyanins. Springer Science. Pp: 21-47. 

 

Liu, C., Du, B., Hao, F., Lei, H., Wan, Q., He, G., Wang, Y., Tang, H. 2017. 

Dynamic Metabolic Response of Brown Planthoppers Towards Susceptible 

and Resistant Rice Plants. Plant Biotechnology Journal. 2017. DOI: 

10.1111/pbi.12721. 

Lommen, A., Weseman, J.M., Smith, G.O., Noteborn, H.P.J.M. 1998. On The 

Detection of Environmental Effects on Complex Matrices Combining Off-

Line Liquid Chromatography and 
1
H-NMR. Biodegradation. 9: 513-525. 

 

Matsuda, F., Nakabayashi, R., Yang, Z., Okazaki, Y., Yonemaru, J.I., Ebana, K., 

Yano, M. and Saito, K. 2015. Metabolome-Genome-Wide Association Study 

Dissects Genetic Architecture for Generating Natural Variation in Rice 

Secondary Metabolism. The Plant Journal. 81: 13-23. 

Mckay, R.T. 2009. Recent Advances in Solvent Suppression for Solution NMR: A 

Practical Reference. Annu. Rep. NMR Spectrosc. 66: 33-76. 

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



77 
 

Min, B., McClung, A. M., & Chen, M. H. 2011. Phytochemicals and Antioxidant 

Capacities in Rice Brans of Different Color. Journal of Food Science. 76. 

Pp: 117–126. 

 

Morkunas, I., Marczak, Q., Stachowiak, J., Stoblecki, M. 2005. Sucrose-stimulated 

accumulation of isoflavonoids as a defence response of lupine to Fusarium 

oxysporum. Plant Physiology and Biochemistry. 43: 363-73. 

Morkunas, I. and Ratajczak, L. 2014. The Role of Sugar Signaling in Plant Defense 

Responses Against Fungal Pathogens. Acta Physiologiae Plantarium. 36: 

1907-1619. 

 

Nam, S.H., Choi, S.P., Kang, M.Y., Koh, H.J., Kozukue, N., Friedman, M. 2005. 

Bran Extracts from Pigmented Rice Seeds Inhibit Tumor Promotion in 

Lymphoblastoid B Cells by Phorbol Ester. Food and Chemical Toxicology. 

43: 741-745.  

 

Nam, M. H. Bang, E., Kwon, T. Y., Kim, Y., Kim, E. H., Cho, K., Park, W. J., Kim, 

B. G., Yoon, I. S. 2015. Metabolite Profilling of Diverse Rice Germplasm 

and Identification of Conserved Metabolic Markers f Rice Roots in 

Response to Long-Term Mild Salinity Stress. International Journal of 

Molecular Sciences. 2015. 16: 21959-21974. 

Nayar, K.K., Ananthakrishnan, T.N., David, B.V. 1981. General and Applied 

Entomology. Tata McGraw-Hill Publishing Company Limited. New Delhi. 

Nuringtyas, T. R., Choi, Y. H., Verpoorte, R., Klinkhamer, P.G.L., Leiss, A.K. 2012. 

Differential Tissue Distribution of Metabolites in Jacobaea vulgaris, 

Jacobaea aquatic and their crosses. Phytochemistry.2012. 78: 89-97. 

Oka, H. I. 1988. Origin of Cultivated Rice. Elsevier, Tokyo. Japan. 

 

Pathak, M.D. and Khan, Z.R. 1994. Insect Pest of Rice. IRRI. Manila. Philippines. 

Pengkumsuri, N., Chaiyasut, C., Saenjum, C., Sirilun, S., Peerajan, S., Suwannalert, 

P., Sirisatha,S., Sivamuruthi, B.S. 2015. Physicochemical and Antioxidative 

Properties of Black, Brown and Red Rice Varieties of Northern Thailand. 

Food Sci Technol Campinas. 35 (2): 331-338. 

 

Pieterse, C.M.J, A. Leon-Reyes, S. Van der Ent and S.C.M. Van Wees. 2009. 

Networking by Small-Molecule Hormones in Plant Immunity. Nature 

Chemical Biology. Vol 5. No.5.Pp: 308-316. 

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



78 
 

Pratiwi R., Purwestri, Y.A.,  Tunjung, W.A., 2014. Efek Diet Pelet Nasi dari Padi 

(Oryza sativa L.) “Cempo Ireng”, “Cempo Abang”, dan “IR-64” terhadap 

Profil Lipid Serum Darah Tikus Putih (Rattus norvegicus Berkenhout, 1769) 

Hiperlipidemia. 2014. Buku Program Seminar dan Workshop Annual 

scientific Meeting Pokja Nutrigenomik, Fakultas Kedokteran UGM, 

Yogyakarta. hal 29 (prosiding in press).  

Pramai, P., Hamid, N. A. A. H., Mediani, A., Maulidani, M., Abas, F., Jiamyangyuen, 

S. 2017. Metabolite Profiling, Antioxidant, and α – Glucosidase Inhibitory 

Activities of Germinated Rice: Nuclear-Magnetic-Resonance-Based 

Metabolomics Study. Journal of Food and Drug Analysis. 2017. I-II.  

Qian, Y., Tan, D. X., Reiter R. J. and Shi, H. 2015. Comparative Metabolomic 

Analysis Highlights the Involvement of Sugars and Glycerol in Melatonim 

Mediated Innate Imunity Against Bacterial Pathogen in Arabidopsis. 

Scientific Reports. 5. 1-11. 

Ratcliff, J. 2000. Antibiotics Bans- A European Perspective. Pages 135-152 in Proc. 

47
th

 Maryland Nutr. Conf. for Feed Manufactures.  Baltimore, MD. J. A. 

Doerr, ed. Univ. Maryland, College Park. 

Roessner, U. and Pettolino, F. 2007. The Importance of Anatomy and Physiology in 

Plant Metabolomics. In Metabolomics. Nielsen, J. and Jewett, M.C. Topics 

in Current Genetics. Vol 18. Springer-Verlag Berlin Heidelberg. 

 

Rolland, F., Baena-Gonzalez, E., Sheen, J. 2006. Sugar sensing and signaling in 

plants: conserved and novel mechanism. Annual Review of Plant Biology. 

57: 675-709. 

Roohinejad, S., Omidizadeh, A., Mirhosseini, H., Rasti, B., Saari, N., Mustafa, S., 

Yusof, R.M., Hussin, A.S.M., Hamid, A., Manap, M.Y.A. 2009. Effect of 

Hypocholesterolemic Properties of Brown Rice Varieties Containing 

Different Gammaaminobutyric Acid (GABA) Levels on Sprague-Dawley 

Male Rats. Journal Food Agri Environ. Vol 7. Pp 197-203. 

 

Saito, K. 2013. Phytochemicals Genomics – A New Trend . Curr. Opin. Plant. Biol. 

16: 373-380. 

Schuler, M.A. 2011. P450s in Plant-Insect Interactions. Biochimica et Biophysica 

Acta. 1814: 36-45. 

Schwab, W. 2003. Metabolome Diversity: Too Few Genes, Too Many 

Metabololites?. Phytochemistry. 62: 837-849.  

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



79 
 

Sembel, D.T. 1989. Dasar-Dasar Biologi dan Ekologi Dalam Pengendalian 

Serangga. Fakultas Pertanian UNSTRAT Manado. 

Sharma, H.C., Agrawal, R.A. Role of Some Chemical Components and Leaf Hairs in 

Varietal Resistance in Cotton to Jassid, Amrasca biguttula biguttula Ishida. J 

Entomol Res. 7: 145-149. 

Sharma, H.C., Sujana, G., Rao, D.M. 2009. Morphological and Chemical 

Components of Resistance to Pod Borer, Helicoverpa armigera, Arthropod-

Plant Interact. 3: 151-161. 

Simmonds, M.S. 2001. Importance of Flavonoids in Insect-Plant Interaction: Feeding 

and Oviposition. Phytochemistry. 56: 245-252. 

Simmonds, M.S.J. 2003. Flavonoid-Insect Interactions Recent Advances in Our 

Knowledge. Phytochemistry. 64: 21-30. 

Sitaresmi, T., Wening, R.H., Rakhmi, A.T., Yunani, N. and Susanto, U. 2013. 

Pemanfaatan Plasma Nutfah Padi Varietas Lokal dalam Perakitan Varietas 

Unggul. IPTEK Tanaman Pangan. Vol. 8. No. 1. 2013. Pp 22-30. 

 

Slamet-Loedin, I.H., W. Rahayu, S. Hutajulu, dan J. Wibowo. 1997. Penggunaan dua 

strain Agrobacterium tumefaciens supervirulen untuk ko-kultivasi tanaman 

padi kultivar Cisadane dan Rojolele. Prosiding Seminar Perhimpunan 

Bioteknologi Indonesia. Surabaya, 12-14. 

 

Sompong, R., Siebenhandl, E.S., Linsberger, M.G., Berghofer, E. 2011. 

Physicochemical and Antioxidative Properties of Red and Black Rice 

Varieties from Thailand, China and Sri Lanka. Food Chemistry. 124 (1): 

132-140. 

 

Sriseadka, T., Sugunya, W., Mongkon, R. 2012. Quantification on Flavonoids in 

Black Rice by Liquid Chromatography-Negative Electrospray Ionization 

Tandem Mass Spectrometry. Journal Agric Food Chem. 60 (47). 

 

Steinbrenner, A. D., Gomez, S., Osorio, S., Fernie, A. R., orians, C. M. 2011. 

Herbivore-induced changes in tomato (Solanum lycopersicum) primary 

metabolism: A whole plant perspective. J. Chem. Ecol. 37: 1294-1303. 

Stutman, J., Hubberten, H. M., Rietz, S., Kaur, J., Muskett, P., Guerois, R., Bednarek, 

p., Hoefgen, R., Parker, J. E. Perturbation of Arabidopsis amino acids 

metabolism causes incompatibility with the adapted biotrophic pathogen 

Hyaloperoospora arabidopsidis. Plant Cell. 23: 2788-2803.  

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



80 
 

Suharto, H and Damardjati, D.S. 1988. Pengaruh Waktu Serangan Walangsangit 

Terhadap Hasil dan Mutu Hasil Padi IR 36. Reflektor 1 (2): p 25-28. 

Tan, J.W,  Bednarek  P, H.K.  Liu, B. Schneider, A. Svatos, and K.  Hahlbrock. 2004.  

Universally Occurring Phenylpropanoid  and  Species-Specific  Indolic  

Metabolites  in  Infected  and  Uninfected  Arabidopsis  thaliana  Roots  and  

Leaves.  Phytochemistry Vol.65. Pp: 691–699. 

 

Treutter, D. 2006. Significance of Flavonoids in Plant Resistance: A Review . 

Environ Chem Lett. 4: 147-57. 

Tsutsui, T., Nakano, A. and Ueda, T. 2015. The Plant-Specific RAB5 GTPase ARA6 

is Required for Starch and Sugar Homeostasis in Arabidopsis thaliana. Plant 

and Cell Physiology. 56: 1073-1083.  

Tulung, M. 2004. Sistem Peramalan Hama. Fakultas Pertanian UNSTRAT Manado. 

Uichanco, L. 1921. The Rice Bug, Leptocorisa acuta Thunberg, in The Philippines. 

Philipp. Agric. Rev. 14(1): 87-112. 

Usha, R.P. and Jyothsna, Y. 2010. Biochemical and Enzymatic Change in rice as A 

Mechanism of Defense. Acta Physiol Plant. 32: 695-701. 

Uawisetwathana, U., Graham, S. F., Kamolsukyunyong, W., Sukhaket, W., Klanchui, 

A., Toojinda, T., Vanavichit, A., Karoonuthaisiri, N., Elliott, C.T. 2015. 

Quantitative 
1
H NMR Metabolome Profiling of Thai Jasmine Rice (Oryza 

sativa) Reveals Primary Metabolic Response During Brown Planthopper 

Infestation. Metabolomics. 2015. DOI 10.1007/s11306-015-0817-4. 

Valencia, S. and Heinrichs, E.A. 1982. Mass Rearing of Rice Stink Bugs. Int. Rice 

Res. Newsl. 7 (2): 12-13. 

Van der Goot, P. 1949. De Walangsangit (Leptocorisa acuta Thumb) Als Viand van 

Het Rystgewas in Indonesia. Mededelingen van Het Algemeen Proefstation 

voor Den Laundbouw [The “Walangsangit”(Rice Bug, Leptocorisa acuta 

Thumb.), A Pest of The Rice Crop in Indonesia. Communications of The 

General Agricultural Research Station, Buitenzorg, Java. 66p. 

Van der Kooy, F., Maltese, F., Choi, Y.H., Kim, H.K. and Verpoorte, R. 2009. 

Quality Control of Herbal Material and Phytopharmaceuticals with MS and 

NMR Metabolic Fingerprinting. Planta Med. 75: 763-775. 

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



81 
 

Van der Kooy, F., Verpoorte, R. And Meyer, M.J.J. 2008. Metabolomic Quality 

Control of Claimed Anti-Malarial Artemisia afra Herbal Remedy and A. 

Afra and A. Annua Plants Extracts. J. Bot. 74: 186-189. 

Van der Sar, S., Kim, H.K., Meissner, A., Verpoorte, R. and Choi, Y.H. 2013. 

Nuclear Magnetic Resonance Spectroscopy for Plant Metabolite Profilling. 

In The Handbook of Plant Metabolomics. First Edition. Edited by Wolfram 

Weckwerth and Gunter Kahl. Wiley-VCH Verlag GmbH & Co. KGaA. 

Vaughan, D.A. and Stich, L.A. 1991. Gene Flow from The Jungle to Farmers. Bio 

Science. 41 (1): 2-28. 

Viant, M.R. 2003. Improved Methods for The Acquisition and Intrepretation of NMR 

Metabolomic Data. Biochem. Biophys. Res. Commun. 310: 943-948. 

Villa-Boas, S.G., Roessner, U., Hansen, M., Smedsgaard, J., Nielsen, J. 2006. 

Metabolome Analysis. Publ. Wiley & Sons , New Jersey, NJ, USA (in 

press). 

 

Von Braun, Joachim. 2007. Toward A Healthy and Sustainable World Food Situation 

in 2020 and 2050. (http://www.cces.ethz.ch/latsis2007/Presentations/Latsis 

               _Presentation_von_BraBr.pdf). Diakses pada tanggal 25 Juni 2016. 

   

Vlot, A, D.A. Dempsey, and D.F.  Klessig. 2009. Salicylic Acid a  Multifaceted  

Hormone  to  Combat Disease.  Annu Rev  Phytopathol  47:177–206. 

 

War, A.R., Paulraj, M.G., War, M.Y., Ignacimuthu, S. 2011a. Jasmonic Acid-

Mediated Induced Resistance in Groundnut (Arachis hypogea L.) Against 

Helicoverpa armigena (Hubner) (Lepidoptera: Noctuidae). J Plant Growth 

Regul. 30: 512-523. 

Wasterhuis, J. A., van Helzen, E. J. J., Hoefsloot, H. C. J., Smilde, A. K. 2010. 

Multivariate paired data analysis: multilevel PLS-DA versus OPLSDA. 

Metabolomics. 6: 119-128. 

War, A.R., Paulraj, M.G., War, M.Y., Ignacimuthu, S. 2011b. Herbivore- and 

Elicitor-Induced Resistance in Groundut to Asian atmyworm, Spodoptera 

litura (Fab.) (Lepidoptera: Noctuidae). Plant Signal Behav. 6: 1769-1777.  

Weigel, D. 2012. Natural Variation in Arabidopsis: from Molecular Genetics to 

Ecological Genomics. Plant Physiol. 158: 2-22. 

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/



82 
 

Wijaya, D.N., Susanto, F.A., Purwestri, Y.A., Ismoyowati, D., Nuringtyas, T. R. 

2017. NMR Metabolite Comparison of Local Pigmented Rice in Yogyakarta. 

Presentation. ICST 2017.  

Wrolstad, R.E. 2004. Symposium 12: Interaction of natural colors with other 

ingredients. Anthocyanin pigments - Bioactivity and coloring properties. J. 

Food Sci. Vol 69. Pp: 419-421. 

 

Zhang, M., Guo, B., Zhang, R., Chi, J., Wei, Z., Xu, Z., Zhang, Y, Tang, X. 2006. 

Seperation, Purification and Identification of Antioxidant Composition in 

Black Rice. Agric Sci China. 5(6): 431-4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KETAHANAN PADI (Oryza sativa L.) BERPIGMEN TERHADAP WALANGSANGIT (Leptocorisa
oratorius F.) BERBASIS
METABOLOMIK NMR
DIO NARDO WIJAYA, Dr. Tri Rini Nuringtyas, M.Sc; Dr. R.C. Hidayat Soesilohadi, M.S.
Universitas Gadjah Mada, 2017 | Diunduh dari http://etd.repository.ugm.ac.id/


	HALAMAN JUDUL
	HALAMAN PENGESAHAN
	PERNYATAAN
	PRAKATA
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR
	DAFTAR LAMPIRAN
	INTISARI
	ABSTRACT
	BAB I PENDAHULUAN
	A. LATAR BELAKANG
	B. PERMASALAHAN
	C. TUJUAN
	D. MANFAAT
	E. RUANG LINGKUP PENELITIAN

	BAB II KAJIAN PUSTAKA
	A. METABOLOMIK
	B. PADI BERPIGMEN
	C. WALANGSANGIT (Leptocorisa oratorius F.)
	D. NUCLEAR MAGNETIC RESONANCE (NMR)
	E. METABOLIT PADI
	F. METABOLIT PERTAHANAN PADI

	BAB III LANDASAN TEORI DAN HIPOTESIS
	A. LANDASAN TEORI
	B. HIPOTESIS

	BAB IV METODE PENELITIAN
	A. BAHAN
	B. ALAT
	C. RANCANGAN PENELITIAN
	D. PROSEDUR KERJA
	E. ANALISIS DATA

	BAB V HASIL PENELITIAN DAN PEMBAHASAN
	BAB VI SIMPULAN DAN SARAN
	A. KESIMPULAN
	B. SARAN

	RINGKASAN
	SUMMARY
	DAFTAR PUSTAKA
	LAMPIRAN 1 PROSES SKORING WALANGSANGIT
	LAMPIRAN 2 SURAT KETERANGAN UJI KONFIRMASI Leptocorisa oratorius F.
	LAMPIRAN 3 DATA SPECTRA NMR TIAP KULTIVAR
	1. INPARI 24 SAMPEL 1
	2. INPARI 24 SAMPEL 2
	3. INPARI 24 SAMPEL 3
	4. MELIK SAMPEL 1
	5. MELIK SAMPEL 2
	6. MELIK SAMPEL 3
	7. PARI IRENG SAMPEL 1
	8. PARI IRENG SAMPEL 2
	9. PARI IRENG SAMPEL 3
	10. RC 204 SAMPEL 1
	11. RC 204 SAMPEL 2
	12. RC 204 SAMPEL 3
	13. SLEMAN SAMPEL 1
	14. SLEMAN SAMPEL 2
	15. SLEMAN SAMPEL 3

	LAMPIRAN 4 KONSENTRASI METABOLIT PADA TIAP KULTIVAR
	LAMPIRAN 5 HASIL ANALISIS STATISTIK DENGAN SPSS



