
 

 

54 
 

DAFTAR PUSTAKA 

 

Abdel-Aal, E. S. M., Young, J. C., & Rabalski, I. (2006). Anthocyanin composition in 

black, blue, pink, purple, and red cereal grains. Journal of Agricultural and Food 

Chemistry, 54(13), 4696–4704. https://doi.org/10.1021/jf0606609 

Abdullah, B. (2017). Peningkatan kadar antosianin beras merah dan beras hitam 

melalui biofortifikasi / Increasing Anthocyanin of Red and Black Rice through 

Biofortification. Jurnal Penelitian Dan Pengembangan Pertanian, 36(2), 91. 

https://doi.org/10.21082/jp3.v36n2.2017.p91-98 

Afrin, S., Nuruzzaman, M., Zhu, J., & Luo, Z. (2014). Combinatorial interactions of 

MYB and bHLH in flavonoid biosynthesis and their function in plants. Journal 

of Plant Biology Research, 3(2), 65–77. 

https://www.semanticscholar.org/paper/Combinatorial-interactions-of-MYB-

and-bHLH-in-and-Afrin-

Nuruzzaman/3dbb4320d158f2507d93814141797fffa70dd0ed 

Allan, A. C., Hellens, R. P., & Laing, W. A. (2008). MYB transcription factors that 

colour our fruit. Trends in Plant Science, 13(3), 99–102. 

https://doi.org/10.1016/j.tplants.2007.11.012 

Ao, Y. A. N. G. Y., Ang, W. E. I. S., Hou, M. E. Z., & En, G. U. R. (2010). Antioxidant 

and r -Glucosidase Inhibitory Activity of Colored Grains in China. 770–774. 

https://doi.org/10.1021/jf903234c 

Apridamayanti, P., Pratiwi, R., Purwestri, Y. A., Sri Tunjung, W. A., & Rumiyati, R. 

(2018). Anthocyanin, nutrient contents, and antioxidant activity of black rice 

bran of Oryza sativa L. ‘Cempo Ireng’ from Sleman, Yogyakarta, Indonesia. 

Indonesian Journal of Biotechnology, 22(1), 49. 

https://doi.org/10.22146/ijbiotech.26401 

Profil Antosianin dan Ekspresi Gen CHS dan LDOX pada Fase Perkembangan Biji Padi Berpigmen
(Oryza
sativa L.)
AFIYA AFWA NABILA, Dr. Yekti Asih Purwestri, M.Si ; Dr. Tri Rini Nuringtyas, M.Sc.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

55 
 

Bertoia, M. L., Rimm, E. B., Mukamal, K. J., Hu, F. B., Willett, W. C., & Cassidy, A. 

(2016). Dietary flavonoid intake and weight maintenance: Three prospective 

cohorts of 124 086 US men and women followed for up to 24 years. BMJ 

(Online), 352. https://doi.org/10.1136/bmj.i17 

Bong, G. K., Jeong, H. K., Shin, Y. M., Shin, K. H., Ji, H. K., Hong, Y. K., Su, N. R., 

& Ahn, J. H. (2007). Anthocyanin content in rice is related to expression levels 

of anthocyanin biosynthetic genes. Journal of Plant Biology, 50(2), 156–160. 

https://doi.org/10.1007/BF03030624 

Boss, P. K., Davies, C., & Robinson, S. P. (1996). Analysis of the Expression of 

Anthocyanin Pathway Genes. Plant Physiology, 111(1 996), 1059–1066. 

Cevallos-Casals, B. A., & Cisneros-Zevallos, L. (2003). Stoichiometric and kinetic 

studies of phenolic antioxidants from Andean purple corn and red-fleshed 

sweetpotato. Journal of Agricultural and Food Chemistry, 51(11), 3313–3319. 

https://doi.org/10.1021/jf034109c 

Chem, F. (2002). Anthocyanins from Black Currants ( Ribes nigrum L .). 3228–3231. 

https://doi.org/10.1021/jf011581u 

Chen, X. Q., Nagao, N., Itani, T., & Irifune, K. (2012). Anti-oxidative analysis, and 

identification and quantification of anthocyanin pigments in different coloured 

rice. Food Chemistry, 135(4), 2783–2788. 

https://doi.org/10.1016/j.foodchem.2012.06.098 

Chettry, U., Chrungoo, N. K., & Kulkarni, K. (2019). Comparative transcriptomics 

approach in elucidation of carotenoid biosynthesis regulation in grains of rice 

(Oryza sativa L.). Scientific Reports, 9(1), 1–12. https://doi.org/10.1038/s41598-

018-38233-8 

Profil Antosianin dan Ekspresi Gen CHS dan LDOX pada Fase Perkembangan Biji Padi Berpigmen
(Oryza
sativa L.)
AFIYA AFWA NABILA, Dr. Yekti Asih Purwestri, M.Si ; Dr. Tri Rini Nuringtyas, M.Sc.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

56 
 

Fedriana, V. 2018. Ekspresi Gen Phytoene Synthase dan Lycopene Beta-cyclase dalam 

Jalur Biosintesis Karotenoid pada Lima Tahap Perkembangan Biji Beras Hitam 

(Oryza sativa L. "Cempo Ireng). Skripsi. Universitas Gadjah Mada. Yogyakarta. 

Fibriyanti, Y.W. 2012. Kajian Kualitas Kimia dan Biologis Beras Merah (Oryza 

nivara) dalam Beberapa Pewadahan Selama Penyimpanan. Skripsi. Universitas 

Sebelas Maret. Surakarta. 

Hao, J., Zhu, H., Zhang, Z., Yang, S., & Li, H. (2015). Identification of anthocyanins 

in black rice (Oryza sativa L.) by UPLC/Q-TOF-MS and their in vitro and in vivo 

antioxidant activities. Journal of Cereal Science, 64, 92–99. 

https://doi.org/10.1016/j.jcs.2015.05.003 

Huang, W., Zhu, Y., Li, C., Sui, Z., & Min, W. (2016). Effect of blueberry anthocyanins 

malvidin and glycosides on the antioxidant properties in endothelial cells. 

Oxidative Medicine and Cellular Longevity, 2016. 

https://doi.org/10.1155/2016/1591803 

International Rice Research Institute (IRRI). 2013. Standard Evaluation System for 

Rice. 5th Edition. Manila. 

Jaakola, L. (2013). New insights into the regulation of anthocyanin biosynthesis in 

fruits. Trends in Plant Science, 18(9), 477–483. 

https://doi.org/10.1016/j.tplants.2013.06.003 

Jennings, A., MacGregor, A., Spector, T., & Cassidy, A. (2017). Higher dietary 

flavonoid intakes are associated with lower objectively measured body 

composition in women: Evidence from discordant monozygotic twins. American 

Journal of Clinical Nutrition, 105(3), 626–634. 

https://doi.org/10.3945/ajcn.116.144394 

Profil Antosianin dan Ekspresi Gen CHS dan LDOX pada Fase Perkembangan Biji Padi Berpigmen
(Oryza
sativa L.)
AFIYA AFWA NABILA, Dr. Yekti Asih Purwestri, M.Si ; Dr. Tri Rini Nuringtyas, M.Sc.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

57 
 

Jenshi, J., Saravanakumar, M., Aravindhan, K. M., & Suganya, P. (2011). The effect of 

light , temperature , ph on stability of anthocyanin pigments in Musa acuminata 

bract. 1(5), 5–12. 

Kalt, W., Cassidy, A., Howard, L. R., Krikorian, R., Stull, A. J., Tremblay, F., & 

Zamora-Ros, R. (2020). Recent Research on the Health Benefits of Blueberries 

and Their Anthocyanins. Advances in Nutrition, 11(2), 224–236. 

https://doi.org/10.1093/advances/nmz065 

Kaplan, D. R. (2001). The science of plant morphology: Definition, history, and role 

in modern biology. American Journal of Botany, 88(1–12), 1711–1741. 

https://doi.org/10.2307/3558347 

Khoo, H. E., Azlan, A., Tang, S. T., & Lim, S. M. (2017). Anthocyanidins and 

anthocyanins: Colored pigments as food, pharmaceutical ingredients, and the 

potential health benefits. Food and Nutrition Research, 61(1). 

https://doi.org/10.1080/16546628.2017.1361779 

Kim, C. K., Cho, M. A., Choi, Y. H., Kim, J. A., Kim, Y. H., Kim, Y. K., & Park, S. 

H. (2011). Identification and characterization of seed-specific transcription 

factors regulating anthocyanin biosynthesis in black rice. Journal of Applied 

Genetics, 52(2), 161–169. https://doi.org/10.1007/s13353-011-0027-3 

Kim, M.-K., Kim, H., Koh, K., Kim, H.-S., Lee, Y. S., & Kim, Y. H. (2008). 

Identification and quantification of anthocyanin pigments in colored rice. 

Nutrition Research and Practice, 2(1), 46. 

https://doi.org/10.4162/nrp.2008.2.1.46 

Kristamtini, Taryono, Panjisakti, B., & Murti, R. H. (2017). Korelasi Kandungan 

Antosianin Total dengan Peubah Warna (L*a dan b*) dan Penanda Mikrosatelit 

Pada Beras Hitam. Penelitian Pertanian Tanaman Pangan, 1(Chaudhary 2003), 

Profil Antosianin dan Ekspresi Gen CHS dan LDOX pada Fase Perkembangan Biji Padi Berpigmen
(Oryza
sativa L.)
AFIYA AFWA NABILA, Dr. Yekti Asih Purwestri, M.Si ; Dr. Tri Rini Nuringtyas, M.Sc.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

58 
 

115–124. 

Kumar, D., Sarmah, B. K., & Das, P. K. (2019). Ethylene mediates repression of 

anthocyanin accumulation in black rice pericarps in the absence of light. Journal 

of Plant Physiology, 236(March 2018), 34–38. 

https://doi.org/10.1016/j.jplph.2019.02.011 

Laokuldilok, T., Shoemaker, C. F., Jongkaewwattana, S., & Tulyathan, V. (2011). 

Antioxidants and antioxidant activity of several pigmented rice brans. Journal of 

Agricultural and Food Chemistry, 59(1), 193–199. 

https://doi.org/10.1021/jf103649q 

Lee, J. H. (2010). Identification and quantification of anthocyanins from the grains of 

black rice (Oryza sativa L.) varieties. Food Science and Biotechnology, 19(2), 

391–397. https://doi.org/10.1007/s10068-010-0055-5 

Liu, Y., Tikunov, Y., Schouten, R. E., Marcelis, L. F. M., Visser, R. G. F., & Bovy, A. 

(2018). Anthocyanin biosynthesis and degradation mechanisms in Solanaceous 

vegetables: A review. Frontiers in Chemistry, 6(MAR). 

https://doi.org/10.3389/fchem.2018.00052 

Livak, K. J., & Schmittgen, T. D. (2001). Analysis of relative gene expression data 

using real-time quantitative PCR and the 2-ΔΔCT method. Methods, 25(4), 402–

408. https://doi.org/10.1006/meth.2001.1262 

Ma, Y. J., Duan, H. R., Zhang, F., Li, Y., Yang, H. S., Tian, F. P., Zhou, X. H., Wang, 

C. M., & Ma, R. (2018). Transcriptomic analysis of Lycium ruthenicum Murr. 

During fruit ripening provides insight into structural and regulatory genes in the 

anthocyanin biosynthetic pathway. PLoS ONE, 13(12), 1–22. 

https://doi.org/10.1371/journal.pone.0208627 

Profil Antosianin dan Ekspresi Gen CHS dan LDOX pada Fase Perkembangan Biji Padi Berpigmen
(Oryza
sativa L.)
AFIYA AFWA NABILA, Dr. Yekti Asih Purwestri, M.Si ; Dr. Tri Rini Nuringtyas, M.Sc.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

59 
 

Makarim, A. K., & Suhartatik, E. (2009). Morfologi dan Fisiologi Tanaman Padi (pp. 

297–330). 

Moriwaki, S., Suzuki, K., Muramatsu, M., Nomura, A., Inoue, F., Into, T., Yoshiko, 

Y., & Niida, S. (2014). Delphinidin, one of the major anthocyanidins, prevents 

bone loss through the inhibition of excessive osteoclastogenesis in osteoporosis 

model mice. PLoS ONE, 9(5). https://doi.org/10.1371/journal.pone.0097177 

Nakajima, J. I., Tanaka, Y., Yamazaki, M., & Saito, K. (2001). Reaction Mechanism 

from Leucoanthocyanidin to Anthocyanidin 3-Glucoside, a Key Reaction for 

Coloring in Anthocyanin Biosynthesis. Journal of Biological Chemistry, 

276(28), 25797–25803. https://doi.org/10.1074/jbc.M100744200 

Niu, J., Zhang, G., Zhang, W., Goltsev, V., Sun, S., Wang, J., Li, P., & Ma, F. (2017). 

Anthocyanin concentration depends on the counterbalance between its synthesis 

and degradation in plum fruit at high temperature. Scientific Reports, 7(1), 1–16. 

https://doi.org/10.1038/s41598-017-07896-0 

Oancea, A. N. A. M., & Bahrim, G. (2015). with functional properties. 39, 9–24. 

Oikawa, T., Maeda, H., Oguchi, T., Yamaguchi, T., Tanabe, N., & Ebana, K. (2015). 

The Birth of a Black Rice Gene and Its Local Spread by Introgression. 

27(September), 2401–2414. https://doi.org/10.1105/tpc.15.00310 

Olivas-aguirre, F. J., Rodrigo-garcía, J., Martínez-ruiz, N. R., Cárdenas-robles, A. I., 

Mendoza-díaz, S. O., Álvarez-parrilla, E., González-aguilar, G. A., Rosa, L. A. 

De, Ramos-jiménez, A., & Wall-medrano, A. (n.d.). Cyanidin-3- O -glucoside: 

Physical-Chemistry, Foodomics and Health Effects. 1–30. 

https://doi.org/10.3390/molecules21091264 

Petroni, K., & Tonelli, C. (2011). Plant Science Recent advances on the regulation of 

Profil Antosianin dan Ekspresi Gen CHS dan LDOX pada Fase Perkembangan Biji Padi Berpigmen
(Oryza
sativa L.)
AFIYA AFWA NABILA, Dr. Yekti Asih Purwestri, M.Si ; Dr. Tri Rini Nuringtyas, M.Sc.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

60 
 

anthocyanin synthesis in reproductive organs. Plant Science, 181(3), 219–229. 

https://doi.org/10.1016/j.plantsci.2011.05.009 

Pratiwi, R., & Purwestri, Y. A. (2017). Black rice as a functional food in Indonesia. 

7(3), 182–194. 

Reddy, A. M., Reddy, V. S., Scheffler, B. E., Wienand, U., & Reddy, A. R. (2007). 

Novel transgenic rice overexpressing anthocyanidin synthase accumulates a 

mixture of flavonoids leading to an increased antioxidant potential. 9, 95–111. 

https://doi.org/10.1016/j.ymben.2006.09.003 

Rice annotation project database. (2008). The Rice Annotation Project Database. 

36(December 2007), 1028–1033. https://doi.org/10.1093/nar/gkm978 

Santoso. (2008). Kajian Morfologis dan Fisiologis Beberapa Varietas Padi Gogo 

(Oryza sativa L.) terhadap Cekaman Kekeringan. Universitas Sebelas Maret. 

Seeram, N. P., Momin, R. A., Nair, M. G., & Bourquin, L. D. (2001). Cyclooxygenase 

inhibitory and antioxidant cyanidin glycosides in cherries and berries. 

Phytomedicine, 8(5), 362–369. https://doi.org/10.1078/0944-7113-00053 

Shao, Y., Hu, Z., Yu, Y., Mou, R., Zhu, Z., & Beta, T. (2018). minerals and their 

correlations in non-pigmented , red , and black rice. Food Chemistry, 239, 733–

741. https://doi.org/10.1016/j.foodchem.2017.07.009 

Shao, Y., Xu, F., Sun, X., Bao, J., & Beta, T. (2013). Phenolic acids, anthocyanins, and 

antioxidant capacity in rice (Oryza sativa L.) grains at four stages of development 

after flowering. FOOD CHEMISTRY. 

https://doi.org/10.1016/j.foodchem.2013.07.042 

Shao, Y., Xu, F., Sun, X., Bao, J., & Beta, T. (2014). Identi fi cation and quanti fi cation 

of phenolic acids and anthocyanins as antioxidants in bran , embryo and 

Profil Antosianin dan Ekspresi Gen CHS dan LDOX pada Fase Perkembangan Biji Padi Berpigmen
(Oryza
sativa L.)
AFIYA AFWA NABILA, Dr. Yekti Asih Purwestri, M.Si ; Dr. Tri Rini Nuringtyas, M.Sc.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

61 
 

endosperm of white , red and black rice kernels ( Oryza sativa L .). Journal of 

Cereal Science, 59(2), 211–218. https://doi.org/10.1016/j.jcs.2014.01.004 

Shoeva, O. Y., Mock, H., Kukoeva, T. V, & Bo, A. (2016). Regulation of the Flavonoid 

Biosynthesis Pathway Genes in Purple and Black Grains of Hordeum vulgare. 

1–16. https://doi.org/10.1371/journal.pone.0163782 

Springob, K., Nakajima, J., Yamazaki, M., & Saito, K. (2003). Recent advances in the 

biosynthesis and accumulation of anthocyanins. 288–303. 

https://doi.org/10.1039/b109542k 

Suhartini, T., & K., D. S. (2010). Potensi Beras Hitam Lokal Indonesia. Warta 

Penelitian Dan Pengembangan Pertanian, 32(1), 9–10. 

Sun, H., Zhang, P., Zhu, Y., Lou, Q., & He, S. (2018). Antioxidant and prebiotic 

activity of five peonidin-based anthocyanins extracted from purple sweet potato 

( Ipomoea batatas ( L .) Lam .). Scientific Reports, March, 1–12. 

https://doi.org/10.1038/s41598-018-23397-0 

Tsago, Y., Wang, Z., Liu, J., Sunusi, M., Eshag, J., & Akhter, D. (2019). Morphological 

Characteristics and Gene Mapping of Purple Apiculus Formation in Rice. 

United States Department of Africulture (USDA). 2019. Diunduh dari 

https://plants.usda.gov/core/profile?symbol=orsa pada 20 Agustus 2020 

Uniprot. 2020. Diunduh dari https://www.uniprot.org/uniprot/Q2R3A1 pada 23 

Desember 2020 

Uniprot 2020. Diunduh dari https://www.uniprot.org/uniprot/A2WQ39 pada 23 

Desember 2020 

Xie, X. Bin, Li, S., Zhang, R. F., Zhao, J., Chen, Y. C., Zhao, Q., Yao, Y. X., You, C. 

Profil Antosianin dan Ekspresi Gen CHS dan LDOX pada Fase Perkembangan Biji Padi Berpigmen
(Oryza
sativa L.)
AFIYA AFWA NABILA, Dr. Yekti Asih Purwestri, M.Si ; Dr. Tri Rini Nuringtyas, M.Sc.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/



 

 

62 
 

X., Zhang, X. S., & Hao, Y. J. (2012). The bHLH transcription factor MdbHLH3 

promotes anthocyanin accumulation and fruit colouration in response to low 

temperature in apples. Plant, Cell and Environment, 35(11), 1884–1897. 

https://doi.org/10.1111/j.1365-3040.2012.02523.x 

Xu, W., & Dubos, C. (2015). Transcriptional control of flavonoid biosynthesis by MYB 

– bHLH – WDR complexes. 20(3). https://doi.org/10.1016/j.tplants.2014.12.001 

Xu, Z., Feng, K., Que, F., Wang, F., & Xiong, A. (2017). A MYB transcription factor 

, DcMYB6 , is involved in regulating anthocyanin biosynthesis in purple carrot 

taproots. Nature Publishing Group, February, 1–9. 

https://doi.org/10.1038/srep45324 

Yang, Y., Cui, B., Tan, Z., Song, B., Cao, H., & Zong, C. (2018). RNA sequencing and 

anthocyanin synthesis-related genes expression analyses in white-fruited 

Vaccinium uliginosum. 1–11. 

Zheng, J., Wu, H., Zhu, H., Huang, C., Liu, C., Chang, Y., Kong, Z., Zhou, Z., Wang, 

G., Lin, Y., & Chen, H. (2019). Determining factors, regulation system, and 

domestication of anthocyanin biosynthesis in rice leaves. New Phytologist, 

223(2), 705–721. https://doi.org/10.1111/nph.15807 

 

Profil Antosianin dan Ekspresi Gen CHS dan LDOX pada Fase Perkembangan Biji Padi Berpigmen
(Oryza
sativa L.)
AFIYA AFWA NABILA, Dr. Yekti Asih Purwestri, M.Si ; Dr. Tri Rini Nuringtyas, M.Sc.
Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/


