KERAGAMAN METANOGEN DAN PRODUK FERMENTASI DALAM RUMEN YANG DIBERI PAKAN
TAMBAHAN CAMPURAN TEPUNG

)\ DAUN NANGKA, MAHONI, DAN AKASIA SEBAGAI SUMBER TANIN

UNIVERSITAS FAHMI ARRASYID, Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng.

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Astuti, M. 2007. Pengantar lImu Statistik untuk Peternakan dan Kesehatan
Hewan.Cetakan ke-I. Binasti Publisher, Bogor.

Abdelgaleil, S.A., M. Doe, and M. Nakatani. 2013. Rings B,DSeco
Limonoid antifeedants from Swietenia mahagoni. Phytochemistry.
96(2013):312-317.

Adhikari, U., dan G. Chandra. 2014. Larvacidal, smoke toxicity and adult
emergence inhibition effects of leaf extracts of Swietenia mahagoni
linnaeus against anopheles stephensi liston (diptera: culicidae).
Asian Pacific Journal of Tropical Disease. 4(1): 279-283.

Anas, M. A,, L. M. Yusiati, A. Kurniawati, and C. Hanim. 2015. Evaluation
of Albazia chinensis as tanin source for in vitro methane production
inhibitor agents sheep rumen liquor. Prosiding 6th International
Seminar on Tropical Animal Production. 261-265.

Addisu, S. 2016. Effect of dietary tannin source feeds on ruminal
fermentation and production of cattle: a review. Online Journal of
Animal and Feed Research. 6(2): 45-56.

Agustono, B., M. Lamid, A. Ma’ruf, dan M.T.E. Purnama. 2017. Identifikasi
limbah pertanian dan perkebunan sebagai bahan pakan
inkonvensional di Banyuwangi. Jurnal Medik Veteriner. 1(1): 12-22.

Buddington, R. and Y. Kimura. 2003. Phytochemicals Functional Foods:
Phytochemicals and Gastrointestinal Health. I. Johnson and G.
Williamson (eds.). CRC Press, Boca Raton. P 165.

Beatty, D. T., A. Barnes, P.A. Fleming, E. Taylor, and S.K. Maloney. 2008
The effect of fleece on core and rumen temperature in sheep.
Journal of Thermal Biology. 33(8): 437-443.

Bunglavan S. J. and N. Dutta. 2013. Use of tannins as organic protectants
of proteins in digestion of ruminants. Journal Livestock Science. 4:
67-77.

Bansal, S. and G. Goel. 2015. Commercial application of rumen microbial
enzyme. In: Rumen Microbiology: From Evolution to Revolution. A. K.
Puniya, R. Singh, and D. N. Kamra (eds.). Springer, New Delhi. pp.
281-291.

Badan Pusat Statistik. 2019. Populasi Domba Menurut Provinsi tahun
2019. Badan Pusat Statistik, Jakarta.

Czerkawski, J. W. 1986. Transfer of Metabolic Hydrogen in the Rumen: An
Introduction to Rumen Studies. Pergamon Press, Oxford. pp: 173—

61



KERAGAMAN METANOGEN DAN PRODUK FERMENTASI DALAM RUMEN YANG DIBERI PAKAN
TAMBAHAN CAMPURAN TEPUNG

)\ DAUN NANGKA, MAHONI, DAN AKASIA SEBAGAI SUMBER TANIN

UNIVERSITAS FAHMI ARRASYID, Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng.

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

189.

Cronquist, A. 2005. An integrated system of classification of flowering
plants, Columbia. University Press, New York. pp: 316-318.

Castillo-Gonzalez, A. R., M.E. Burrola-baraza, J. Dominguez-viveros, dan
A. Chavez-martinez. 2014. Rumen microorganisms and
fermentation. Archivos de Medicina Veterinaria. 46(3):349-361.

Casanas, M. A. A., N. Rangkasenee, N. Krattenmacher, G. Thaller, C. C.
Metges, and B. Kuhla. 2015. Methyl-coenzyme M reductase A as an
indicator to estimate metane production from dairy cows. Journal
Dairy Science. 98:4074-4083.

Franzolin, R. and B. A. Dehority. 2010. Revista Brasileira de Zootecnia
The role of pH on the survival of rumen protozoa in steers. Revista
Brasileira de Zootecnia. 39(10): 2262—-2267.

FAO. 2013. Tackling Climate through Livestock: A Global Assessment of
Emissions and Mitigation Opportunities. Rome.

Gunn, B.V. dan S.J. Midgley. 1991. Genetic resources and tree
improvement: exploring and accessing the genetic resources of four
selected tropical acacias. Prosiding ACIAR. 19(35):57-63.

Goel, G., A. K. Puniya, C. N. Agullar, dan K. Singh. 2005. Interaction of
gut microflora with tanins in feeds. Naturwissenschaften. 92(11):497-
503.

Garcia, M., B.J. Bradford, dan T.G. Nagaraja. 2017. Invited review:
Ruminal microbes, microbial products, and systemic inflammation.
Applied Animal Science. 33(6): 635-650.

Harfoot, C. G. 1978. Anatomy, physiology and microbiology of the
ruminant digestive tract. Progress in Lipid Research. 17(1): 1-19.

Hvelplund, T. 1991. Volatile Fatty Acids and Protein Production in The
Rumen. In: Rumen Microbial Metabolism and Ruminant
Digestion. J.P. Jouvany (Ed). Inra, Paris.

Hall, M.B. dan G.B. Huntington. 2008. Nutrient synchrony: sound in theory,
elusive in practice. Journal Animal Science. 86:287-292.

Hidayah, N. 2017. Pemanfaatan senyawa metabolit sekunder tanaman
(tanin dan saponin) dalam mengurangi emisi metana ternak
ruminansia. Jurnal Sain Peternakan Indonesia. 11(2): 89-98.

Hasanah, C., A. Kurniawati, L.M. Yusiati, Muhlisin, and Z. Bachrhuddin.
2019. Metanae production and metanogens diversity in in vitro
ruminal fermentation with mahogany leaves meal (Swietenia
mahagoni) as tannin source. IOP Conference Series: Earth
Environmental Science. 478(2019): 1-5.

62



KERAGAMAN METANOGEN DAN PRODUK FERMENTASI DALAM RUMEN YANG DIBERI PAKAN
TAMBAHAN CAMPURAN TEPUNG

DAUN NANGKA, MAHONI, DAN AKASIA SEBAGAI SUMBER TANIN

FAHMI ARRASYID, Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

O
UNIVERSITAS
GADJAH MADA

IPCC. 2006. IPCC Guidelines for National Greenhouse Gas Inventories.
IGES, Japan.

Issazadeh, K., P. Nejati, F. Zare, and O. Laczai. 2013. Diversity of
metanogenic bacteria in ecological niches. Annals of Biological
Research. 4:36—-42.

Jayanegara, A dan A. Sofyan. 2008. Penentuan aktivitas biologis tanin
beberapa hijauan secara in vitro menggunakan ‘Hohenheim gas test’
dengan polietilen glikol sebagai determinan. Media Peternakan.
31(1): 44-52.

Jayanegara A, Wina E, Soliva CR, Marquardt S, Kreuzer M, Leiber F.
2011. Dependence of forage quality and metanogenic potential of
tropical plants on their penulis fractions as determined by principal
component analysis. Animal Feed Science and Technology. 163:
231-243.

Kamal, M. 1998. Bahan Pakan dan Formulasi Ransum Ternak.
Laboratorium Makanan Ternak Jurusan Nutrisi dan Makanan Ternak.
Fakultas Peternakan Universitas Gadjah Mada. Yogyakarta.

Kamra, D. N., N. Agarwal, and L. C. Chaudhary. 2006. Inhibition of ruminal
metanogenesis by tropical plants containing secondary compounds.
Int. Congr. Ser. 1293:156-163.

Kusmartono. 2008. Konden tanin pada beberapa daun leguminosa pohon
dan perannya dalam pakan ternak kambing. JIIPB. 18(1): 51-62.

Kongmanila, D. and I. Ledin. 2009. Chemical composition of some tropical
foliage species and their intake and digestibility by goats. Asian-Aust
J. Anim. Sci. 22: 803-811.

Kosasih, A.S. 2010. Penentuan jenis dan pola tanam pada hutan tanaman
industry (HTI) dan hutan tanaman rakyat (HTR). Prosiding Workshop
Sintesa Hasil Penelitian Hutan Tanaman. Kementerian Kehutanan,
Bogor. 463-469

Krisnawati, H., M. Kallo, dan M. Kanninen. 2011. Acacia mangium Willd.
Ekologi, Silvikultur dan Produktivitas. CIFOR, Bogor.

Kand, D., I. B. Raharjo, J. Castro-montoya, and U. Dickhoefer. 2018. The
effects of rumen nitrogen balance on in vitro rumen fermentation and
microbial protein synthesis vary with dietary carbohydrate and
nitrogen sources. Animal Feed Science and Technology. 241: 184—
197.

Lovley, D.R., R.C. Greening, and J.G. Ferry. 1985. Rapidly growing rumen
metanogenic organism that synthesizes coenzyme M and has a high
affinity for formate. Appl. Environ. Microbiol. 48 (1): 81 — 8.

Luton, P. E., J.M. Wayne, R.J. Sharp, and P.W Riley. 2002. The mcrA
gene as an alternative to 16S rRNA in the phylogenetic analysis of

63



KERAGAMAN METANOGEN DAN PRODUK FERMENTASI DALAM RUMEN YANG DIBERI PAKAN
TAMBAHAN CAMPURAN TEPUNG

DAUN NANGKA, MAHONI, DAN AKASIA SEBAGAI SUMBER TANIN

FAHMI ARRASYID, Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

O
UNIVERSITAS
GADJAH MADA

metanogen populations in landfill. Microbiology. 148(11): 3521-3530.

Lessner, D. J. 2009. Metanogenesis Biochemistry. Encyclopedia of Life
Sciences. pp. 1-11.

Langga |. F., M. Restu, dan K. Tutik. 2012. Optimasi suhu dan lama
inkubasi dalam ekstraksi dna tanaman bitti (Vitex cofassus Reinw.)
serta analisis keragaman genetik dengan teknik RAPD-PCR. J.
Universitas Hasanuddin. 12(3): 265-267.

Lozano, M. G., P. G. Yadira, K. A. A. Arellano, L. O. Carlos, and N.
Bagagurusamy. 2017. Livestock Science: Livestock Metanae
Emission: Microbial Ecology and Mitigation Strategies. S. Sekkin
(ed.). Intech, Croatia. P. 60

McDonald, P., R. A. Edward and J. F. D. Greenhalgh. 2002. Animal
Nutrition. 4th ed. John Wiley & Sons, New York.

Makkar, H.P.S. 2003. Effects and fate of tannins in ruminant animals,
adaptation to tannin and strategies to overcome detrimental effects of
feeding tannin-rich feeds. Small Ruminant Research. 49: 241-256.

Makkar, H. P. S. 2005. Quantification of Tannins in Tree and Shrub
Foliage. A Laboratory Manual. Kluwer Academic Publisher,
Dordrecht.

Makkar, H. P. S., G. Francis, and K. Becker. 2007. Bioactivity of
phytochemicals in some lesser-known plants and their effects and
potential applications in livestock and aquaculture production
systems. Animal. 9:1371-1391.

Martin, C., D. P. Morgavi, and M. Doreau. 2010. Methane mitigation in
ruminants: from microbe to the farm scale. Animal. 4(3): 351-365

Morgavi, D. P., E. Forano, C. Martin, and C. J. Newbold. 2010. Microbial
ecosystem and metanogenesis in ruminants. J. Anim. 4:1024-1036.

Matsubara, K., dan S. Ohta. 2015. The effect of tannins derived from
Acacia mangium bark on N20O emissions from water saturated acacia
plantation soil. Tropics. 24(2): 65-74.

Muhlisin, M. A. Anas, C. Hanim, and L. M. Yusiati. 2017. Calliandra
calothyrsus as tannins source for in vitro metanae production
inhibitor agents. International Seminar Tropical Animal Production.
133-136.

Muhlisin, L. M. Yusiati, C. Hanim, M.A. Anas, dan B.N. Muktiari. 2019.
Effect of Leucaena leucocephala substitution on in vitro rumen
fermentation and metanae emission in thin-tailed sheep. IOP.
Conference Series: Earth Environment Science. 387(2019): 1-3.

Nettmann, E., I. Bergmann, K. Mundt, B. Linke, and M. Klocke. 2008.
Archaea diversity within a commercial biogas plant utilizing herbal

64



KERAGAMAN METANOGEN DAN PRODUK FERMENTASI DALAM RUMEN YANG DIBERI PAKAN
TAMBAHAN CAMPURAN TEPUNG

DAUN NANGKA, MAHONI, DAN AKASIA SEBAGAI SUMBER TANIN

FAHMI ARRASYID, Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

O
UNIVERSITAS
GADJAH MADA

biomass determined by 16S rDNA and mcrA analysis. J. Appl.
Microbiol. 105:1835-1850.

Noziere, P., I. Ortigues-Marty, C. Loncke, and D. Sauvant. 2010.
Carbohydrate quantitative digestion and absorption in ruminants:
From feed starch and fibre to nutrients available for tissues. Animal.
4:1057-1074.

Niwinska, B. 2012. Digestion in ruminants. In: Carbohydrates-
Comprehensive Studies on Glycobiology and Glycotechnology.
Chang, C.-F. (Ed.). InTech, United Kingdom. pp. 245-258.

Ningrat, R. W. S., M. Zain, Erpomen, and H. Suryani. 2017. Effects of
doses and different sources of tanin s on in vitro ruminal metanae,
volatile fatty acids production and on bacteria and protozoa
populations. Asian J. Anim. Sci. 11(1): 47-53.

Niderkorn, V., E. Barbier, D. Macheboeuf, A. Torrent, I. Mueller-Harvey,
and H. Hoste. 2020. In vitro rumen fermentation of diets with
different types of condensed tannins derived from sainfoin
(Onobrychis viciifolia Scop.) pellets and hazelnut (Corylus avellana
L.) pericarps. Animal Feed Science and Technology. 259:114-357.

Otsamo, R. 2002 Early effects of four fast-growing tree species and their
planting density on ground vegetation in Imperata grasslands. New
Forests. 23: 1-17.

Orwa, C., A. Mutua, R. Kindt, R. Jamnadass, and S. Anthony. 2009.
Agroforestree Database: a tree reference and selection guide
version. 4:1-5.

Priyanto, D., A.R. Siregar, E. Handiwiriawan dan Subandriyo. 2000.
Karakter domba introduksi dan pola konservasi domba local
sumatera di sumatera utara. Jurnal llmu Ternak Veteriner. 5(1): 276-
287.

Pifieiro-Vazquez, A. T., J. R. Canul-Solis, J. A. Alay6n-Gamboa, A. J.
ChayCanul, A. J. Ayala-Burgos, C. F. Aguilar-Pérez, F. J.
SolorioSanchez, and J. C. Ku-Vera. 2015. Potential of condensed
tannins for the reduction of emissions of enteric metanae and their
effect on ruminant productivity. Arch. Med. Vet. 47:263-272.

Prakoso, S. P., I.N. Wirajana, dan I.W. Suarsa. 2016. Amplifikasi fragmen
gen 18s rrna pada dna metagenomik madu dengan teknik pcr
(polymerase chain reaction). Indonesian Journal of Legal and
Forensic Sciences. 7(3): 45-47.

Patra, A., T. Park, M. Kim, dan Z. Yu. 2017. Rumen metanogens and
mitigation of metanae emission by anti-metanogenic compounds and
substances. Journal of Science and Biotechnology. 8(13):1-18.

65



KERAGAMAN METANOGEN DAN PRODUK FERMENTASI DALAM RUMEN YANG DIBERI PAKAN
TAMBAHAN CAMPURAN TEPUNG

DAUN NANGKA, MAHONI, DAN AKASIA SEBAGAI SUMBER TANIN

FAHMI ARRASYID, Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

O
UNIVERSITAS
GADJAH MADA

Rush, I.G. 2009. Rumen physiology for the rancher. Proceedings. The
Range Beef Cow Symposium XXI. 2009.

Schofield, P., D. M. Mbugua., dan A. N. Pell. 2001. Analysis of condensed
tannin: a review. Anim. Feed Sci. and Tech. 91: 21-40

Sugoro, I., I. Gobel, N. Lelaningtyas. 2004. Pengaruh variasi konsentrasi
tanin terhadap produksi gas secara in vitro. Prosiding APISORA-
BATAN. Jakarta.

Subrata, A., A. Agus dan L. M. Yusiati. 2005. Pemanfaatan tanin ampas
teh terhadap efek defaunasi, parameter fermentasi rumen dan
sintesis protein mikroba secara in vitro. Agrosains. 18(4) : 473487

Santoso, B. dan B.T. Hariadi. 2007. Pengaruh suplementasi Acacia
mangium Willd pada Pennisetum purpureum terhadap karakteristik
fermentasi dan produksi gas metana in vitro. Media Peternakan.
30(2): 106-113.

Sasongko, W. T., L. M. Yusiati, Z. Bachruddin, dan Mugiono. 2010.
Optimalisasi pengikatan tanin daun nangka dengan protein bovine
serum albumin. Buletin Peternakan 34: 154- 158.

Saxena, A., AS. Bawa, and P.S. Raju. 2011. Jackfruit (Artocarpus
heterophyllus Lam.). Postharvest Biology and Technology of Tropical
and Subtropical Fruits. Woodhead Publishing, United Kingdom. pp.
275-299.

Suharti, S., D. A. Astuti, E. Wina, and T. Toharmat. 2011. Rumen microbial
population in the in vitro fermentation of different ratios of forage and
concentrate in the presence of whole lerak (Sapindus rarak) fruit
extract. J. Anim. Sci. 24(08): 1086-1091.

Santoso, B., E.W. Saragih, B.T. Hariadi. 2013. Effect of water extract of
plants containing tannin on in vitro methagonesis and fermentation
characteristics of the grass Pennisetum purpureophoides. Journal
Indonesian Tropical Animal Agric. 38(1):37-5.

Suwignyo, B., B. Suhartanto, N. Umami, N. Suseno, and Z. Bachruddin.
2016. Feeding strategy of ruminants and its potential effect on
methane emission reduction. J. Agric. Sci. 8(9):199-204.

Setyoko, H. dan B. Utami. 2017. Isolasi dan karakterisasi enzim selulase
cairan rumen sapi untuk hidrolisis biomassa. Proceeding Biology
Education Conference. 13(1): 863-867.

Sieniawska, E. dan T. Baj. 2017. “Tannin (Chapter 10)" in
Pharmacognosy. Academi Press Medical University of Lublin,
Poland.

Sumi, R. Linda, dan D.W. Rousdy. 2018. Aktivitas ekstrak metanol daun
akasia (Acacia mangium wild) terhadap perkecambahan dan

66



KERAGAMAN METANOGEN DAN PRODUK FERMENTASI DALAM RUMEN YANG DIBERI PAKAN
TAMBAHAN CAMPURAN TEPUNG

DAUN NANGKA, MAHONI, DAN AKASIA SEBAGAI SUMBER TANIN

FAHMI ARRASYID, Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

O
UNIVERSITAS
GADJAH MADA

pertumbuhan maman ungu (cleome rutidospermaed.c) dan rumput
grinting (cynodon dactylon I. Pers). Jurnal Protobiont. 7(3): 90-96.

Sarnataro, C. and M. Spanghero. 2020. In vitro rumen fermentation of
feed substrates added with chestnut tannins or an extract from Stevia
rebaudiana Berton. Animal Nutrition Elsevier Ltd. 6(1): 54-60.

Tamminga, S. 1982. Energy—Protein Relationships in Ruminant Feeding:
Similarities and Differences Between Rumen Fermentation and
Postruminal Utilization, Protein Contribution of Feedstuffs for
Ruminants. International Association of Fish Meal Manufacturers. 4-
17.

Tavendale, M. H., L. P. Meagher, D. Pacheco, N. Walker, G. T. Attwood,
dan S. Sivakumaran. 2005. Metanae production from in vitro rumen
incubations with Lotus pedunculatus and Medicago sativa, and
effects of extractable condensed tannin fractions on metanogenesis.
Anim. Feed Sci. and Tech. 123: 403-419.

Tabacco, E., G. Borreani, G. M. Crovetto, G. Galassi, D. Colombo, dan L.
Cavallarin. 2006. Effect of chestnut tannin on fermentation quality,
proteolysis, and protein rumen degradability of alfalfa silage.
Journal of Dairy Science. 89(12): 4736—-4746.

Talukdar, S. and K. Ghosh. 2018. Differential inhibition of digestive
proteases by tannin in two size groups of rohu (Labeo rohita,
Hamilton): A biochemical and zymography study. Aquaculture
Research. 50(2): 1-8.

Van Soest, P.J. 1994. Nutritional Ecology of the Ruminant. Cornell
University Press, Ithaca.

Varma, A., H. Padh, dan N. Shrivastava. 2007. Plant genomic DNA
isolation: An art or a science. Journal Biotechnology. 2:386-392.

Verma, O.P., R. Kumar, A. Mishra, dan R. Gupta. 2009. Artocarpus
heterophyllus (Jackfruit): An overview. Phcog. Rev. 3(6): 353-358.

Vieira, S. C. and A. E. S. Borba. 2011. Effects of condensed tannins from
guebracho extract on the kinetic of in effects of condensed tannins
from quebracho extract on the kinetic of in vitro gas production on
Trifolium repens, Lotus corniculatus and Lolium perenne. J. Agric.
Sci. Technol. 982—-988.

Wiryawan, K. G., E. Wina, dan R. Ernawati. 1999. Pemanfaatan tanin
kaliandra sebagai agen pelindung beberapa sumber protein bakan
(in vitro). Prosiding Seminar Hasil-Hasil Penelitian Bidang lImu
Hayati. 278-289.

Waghorn, G.C. and W.C. McNabb. 2003. Consequences of plant phenolic
compounds for productivity and health of ruminants. Proc. Nutr. Soc.
62: 383-392.

67



KERAGAMAN METANOGEN DAN PRODUK FERMENTASI DALAM RUMEN YANG DIBERI PAKAN
TAMBAHAN CAMPURAN TEPUNG

DAUN NANGKA, MAHONI, DAN AKASIA SEBAGAI SUMBER TANIN

FAHMI ARRASYID, Prof. Dr. Ir. Lies Mira Yusiati, SU., IPU., ASEAN Eng.

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

O
UNIVERSITAS
GADJAH MADA

Westendarp, H. 2006. Effects of tannins in animal nutrition. Dtsch.
Tierarztl. Wochenschr. 113: 264-268.

Waghorn, G. 2008. Beneficial and detrimental effects of dietary condensed
tanin s for sustainable sheep and goat production. J. Anim. Feed Sci.
Tech. 147(1-3): 116-139.

Wahyuni, I. M. D., A. Muktiani, and M. Christianto. 2014. Penentuan dosis
tanin dan saponin untuk defaunasi dan peningkatan fermentabilitas
pakan. JITP. 3(3): 133-140.

Wahyono, T., W. T. Sasongko, M. Sholihah, dan M.R. Pikoli. 2017.
Pengaruh  penambahan tanin daun nangka (Artocarpus
heterophyllus) terhadap nilai biologis daun kelor (Moringa oleifera)
dan jerami kacang hijau (Vigna radiata) secara in vitro. Buletin
Peternakan. 41(1): 15-25.

Yogianto, Y., A. Sudarman, E. Wina, and A. Jayanegara. 2014.
Supplementation effect of tannin and saponin extracts to diets with
different forage to concentrate ratio on in vitro rumen fermentation
and metanogenesis. Journal Indonesian Tropical Animal Agriculture.
39:144-151.

Yusiati, L.M., A. Kurniawati, C. Hanim, dan M.A. Anas. 2018. Protein
binding capacity of different forages tannin. IOP Conference. 119(1):
1-5.

Zhu, Z., P. Levendahl, M. Poulsen, P. Samantha, and J. Noel. 2016.
Dynamics of rumen bacterial and archaeal communities in dairy cows
over different lactation cycle stages. Thesis. Faculty of Science and
Technology. Aarhus University. Denmark.

68



