
36 
 

DAFTAR PUSTAKA 

Agustono, B., I. Rahmaniyah, F. Fikri, and R. A. Prastiya. 2022. Potential of 
sappan wood extract as a feed additive on the feed conversion on organic 
matter digestibility on the buck exposed to heat stress. IOP Conf. Ser.: Earth 
Environ. Sci. 1036: 012051. 

Alara, O. R., N. H. Abdurahman, dan C. I. Ukaegbu. 2021. Extraction of phenolic 
compounds: a review. Curr. Res. Food Sci. Vol. 4: 200-214. 

Amalia, R.T., Tukiran, F. I. Sabila and Suyatno. 2021. Phytochemical screening 
and total phenolic compounds of red ginger (Zingiber officinale) and secang 
wood (Caesalpinia sappan) as preliminary test of antiarthritis. Chimica et 
Natura Acta 9(1): 8-13. 

AOAC. 2005. Official Method Of Analysis Of The Association Of Official 
Analytical Chemist. 18th ed. Maryland: AOAC International. William Harwitz 
(ed). USA. 

Arsiningtyas, I. S. 2021. Antioxidant profile of heartwood and sapwood of 
Caesalpinia sappan L. tree’s part grown in Imogiri nature preserve, 
Yogyakarta. IOP Conf. Ser.: Earth Environ. Sci. 810: 012040. 

Chaney, A. L. and E. P. Marbach. 1962. Modified reagents for determination of 
urea and ammonia. Clin. Chem. 8(2):130-132. 

Chanwitheesuk, A., Teerawutgulrag, A., Rakariyatham, N., 2005. Screening of 
antioxidant activity and antioxidant compounds of some edible plants of 
Thailand. Food Chem. 92(3), 491-497. 

Diaz, A., M. Avendano and A. Escobar. 1993. Evaluation of Sapindus Saponaria 
as a defaunating agent and its effects on different ruminal digestion 
parameters. Livest. Res. for Rural. Dev. 5(2):1-6. 

Filipek, J. and R. Dvorak. 2009. Determination of the volatile fatty acid content in 
the rumen liquid: Comparison of gas chromatography and capillary 
isotachophoresis. Acta Vet. Brno. 78(4):627-633. 

Getachew, G., M. Blummel, H. P. S. Makkar dan K. Becker. 1998. In vitro gas 
measuring techniques for assessment of nutritional quality of feeds: a 
review. Anim. Feed Sci. Technol. 72: 261-281. 

Grandón S, A., Espinosa B, M., Ríos L, D., Sánchez O, M., Sáez C, K., 
Hernández S, V., Becerra A, J., 2013. Variations of saponin contents and 
physiological status in Quillaja saponaria under different environmental 
conditions. Nat. Prod. Commun. 8(12), 1697-1700. 

Gunun, P., N. Gunun, A. Cherdthong, M. Wanapat, S. Polyorach, S. 
Sirilaophaisan, C. Wachirapakorn, and S. Kang. 2018. In vitro rumen 
fermentation and methane production as affected by rambutan peel powder. 
J. Appl. Anim. Res. 46(1): 626-631. 

PENGARUH KAYU SECANG (Caesalpinia sappan) TERHADAP KECERNAAN NUTRIEN, PARAMETER
FERMENTASI RUMEN DAN
PRODUKSI METAN IN VITRO
Hilmy Abdurrasyid Ammar, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng.; Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



37 
 

Hess, H. D., M. Kreuzer, T. E. Diaz, C. E. Lascano, J. E. Carulla, C. R. Soliva, 
and A. Machmüller. 2003. Saponin rich tropical fruits affect fermentation and 
methanogenesis in faunated and defaunated rumen fluid. Anim. Feed Sci. 
Technol. 109: 79-94. 

Hidayah, N. 2016. Pemanfaatan senyawa metabolit sekunder tanaman (tanin 
dan saponin) dalam mengurangi emisi metan ternak ruminansia. Jurnal Sain 
Peternakan Indonesia. 11(2): 89-98.  

Jayanegara, A., A. Sofyan, H. P. S. Makkar dan K. Becker. 2009. Kinetika 
produksi gas, kecernaan bahan organik dan produksi gas metana in vitro 
pada hay dan jerami yang disuplementasi hijauan mengandung tanin. Media 
Peternakan. 32(2): 120-129. 

Jayanegara, A., E. Wina, and J. Takahashi. 2014. Meta-analysis on methane 
mitigating properties of saponin-rich sources in the rumen: influence of 
addition levels and plant sources. Asian Australas. J. Anim. Sci. 27(10): 
1426-1435.  

Kamalak, A., O. Canbolat, Y. Gurbuz dan O. Ozay. 2005. Comparison of in vitro 
gas production technique with in situ nylon bag technique to estimate dry 
matter degradation. Czech J. Anim. Sci. 50(2): 60-67. 

Lestari, E. S., A. Muktiani dan D. W. Harjanti. 2020. Kecernaan serat dan total 
digestible nutrients pakan akibat suplementasi daun katuk, jintan hitam dan 
mineral dalam rumen sapi perah secara in vitro. Bulletin of Applied Animal 
Research Vol.2(2): 67-71.  

McDonald, P., R.A. Erdwards, J.F.D. Greenhalgh, C.A. Morgan, L.A. Sinclair, and 
R.G. Wilkinson. 2011. Animal Nutrition. 7th ed. Pearson Education Ltd., 
Essex. 

Menke, K. H., and H. Steingass. 1983. Estimation of the energetic feed value 
obtained from chemical analysis and in vitro gas production using rumen 
fluid. Anim. Res. Dev. 28:7-55. 

Muchlas, M., Kusmartono dan Marjuki. 2014. Pengaruh penambahan daun 
pohon terhadap kadar vfa dan kecernaan secara in-vitro ransum berbasis 
ketela pohon. Jurnal Ilmu-Ilmu Peternakan Vol.24(2): 8-19. 

Mutha, R. E., A. U. Tatiya, and S. J. Surana. 2021. Flavonoids as natural 
phenolic compounds and their role in therapeutics: an overview. Future J. 
Pharm. Sci. 7: 25. 

Molino, S., N. A. Casanova, J. A. R. Henares, and M. E. F. Miyakawa. 2020. 
Natural tannin wood extracts as a potential food ingredient in the food 
industry. J. Agric. Food Chem. 68:2836-2848. 

Nurullita, U. dan E. Irawati. 2022. Uji aktivitas antioksidan ekstrak etanol kayu 
secang (Caesalpinia sappan L). Jurnal MIPA 11(2): 47-50. 

PENGARUH KAYU SECANG (Caesalpinia sappan) TERHADAP KECERNAAN NUTRIEN, PARAMETER
FERMENTASI RUMEN DAN
PRODUKSI METAN IN VITRO
Hilmy Abdurrasyid Ammar, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng.; Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



38 
 

Oskoueian, E., N. Abdullah and A. Oskoueian. 2013. Effects of flavonoids on 
rumen fermentation activity, methane production and microbial population. 
BioMed Res. Int. 2013: 1-8. 

Owens, F. N. dan R. Zinn. 1988. Protein Metabolism in Ruminant Animals. Dalam 
Animal Digestive Physiology. D. C. Church, ed. Reston Book Prentice Hall, 
Englewood Cliffs, New Jersey. 

Phesatcha, B., K. Phesatcha, B. Viennaxay, M. Matra, P. Totakul dan M. 
Wanapat. 2022. Cricket meal (gryllus bimaculatus) as a protein supplement 
on in vitro fermentation characteristics and methane mitigation. Insects 
13(2): 129.  

Phuyal, N., Jha, P.K., Raturi, P.P., Rajbhandary, S., 2020. Total phenolic, 
flavonoid contents, and antioxidant activities of fruit, seed, and bark extracts 
of Zanthoxylum armatum DC. Sci. World J. 2020, 8780704. 

Pitta, D., N. Indugu, K. Narayan, and M. Hennessy. 2022. Symposium review: 
understanding the role of the rumen microbiome in enteric methane 
mitigation and productivity in dairy cows. J. Dairy Sci. 105(10): 8569-8585. 

Plummer, D. 1987. An Introduction to Practical Biochemistry. McGraw-Hill book, 
London. 

Santoso, B. dan B. T. Hariadi. 2009. Evaluation of nutritive value and in vitro 
methane production of feedstuffs from agricultural and food industry by-
products. J. Indones. Trop. Anim. Agric. 34(3): 189-195. 

Sari, N. F., R. Ridwan, Rohmatussolihat, R. Fidriyanto, W. D. Astuti, and Y. 
Widyastuti. 2019. The effect of probiotics on high fiber diet in rumen 
fermentation characteristics. IOP Conf. Ser.: Earth Environ. Sci. 251: 
012057. 

Sinz, S., C. Kunz, A. Liesegang, U. Braun, S. Marquardt, C. Soliva and M. 
Kreuzer. 2018. In vitro bioactivity of various pure flavonoids in ruminal 
fermentation, with special reference to methane formation. Czech J. Anim. 
Sci. 63(8): 293-304.  

Tilley, J. M. A. and R. A. Terry. 1963. A two stage technique for the in vitro 
digestion of forage crops. Grass Forage Sci.18(2):104-111. 

Ungerfeld, E. M. 2015. Shifts in metabolic hydrogen sinks in the methanogenesis-
inhibited ruminal fermentation: a meta-analysis. Front. Microbiol. 6(37). 

Vij, T., P. P. Anil, R. Shams, K. K. Dash, R. Kalsi, V. K. Pandey, E. Harsányi, B. 
Kovács, and A. M. Shaikh. 2023. A comprehensive review on bioactive 
compounds found in Caesalpinia sappan. Molecules 28(17): 6247. 

Wulandari, W. P. Widyobroto, C. T. Noviandi dan A. Agus. 2017. In vitro 
degradation and rumen fermentation characteristics of soybean meal 
protected with different levels of formaldehyde. Pages 73-78 in Proc. The 7th 

PENGARUH KAYU SECANG (Caesalpinia sappan) TERHADAP KECERNAAN NUTRIEN, PARAMETER
FERMENTASI RUMEN DAN
PRODUKSI METAN IN VITRO
Hilmy Abdurrasyid Ammar, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng.; Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/



39 
 

International Seminar on Tropical Animal Production (ISTAP). Faculty of 
Animal Science, Gadjah Mada University, Yogyakarta. 

Yan, H.-X., L.-S. Sun, and G.-Q. Zhao. 2007. Effect of β-carotene on selected 
indices of in vitro rumen fermentation in goats. J. Anim. Feed Sci. 16(Suppl. 
2): 581-585.  

Yang, L., K-S Wen, X. Ruan, Y-X Zhao, F. Wei, Q. Wang. 2018. Response of 
plant secondary metabolites to environmental factors. Molecules 23(4): 762. 

  

PENGARUH KAYU SECANG (Caesalpinia sappan) TERHADAP KECERNAAN NUTRIEN, PARAMETER
FERMENTASI RUMEN DAN
PRODUKSI METAN IN VITRO
Hilmy Abdurrasyid Ammar, Dr. Ir. Chusnul Hanim, M.Si., IPM., ASEAN Eng.; Dr. Ir. Asih Kurniawati, S.Pt., M.Si., IPM.
Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

