EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abd El-Salam, M.H., Hippen, A.R., Assem, F.M., El-Shafei, K., Tawfik, N.F., and
M. El-Aassar. 2011. Preparation and properties of probiotic cheese high in
conjugated linoleic acid content. Int. J. Dairy Technol. 64: 64-74.

Abd El-Salam, M.H., El-Shafei, K., Sharaf, O.M., Effat, B.A., Asem, F.M., and M.
El-Aasar. 2010. Screening of some potentially probiotic lactic acid bacteria
for their ability to synthesis conjugated linoleic acid. Int. J. Dairy Technol.
63: 62-69.

Abdulrazak, S.A. and T. Fujihara. 1999. Animal nutrition: A laboratory manual.
Shimane University. Shimane: Japan.

Abo-Donia, F. M., Yang, L.Y., Hristov, A.N., Wang, M., Tang, S.X., Zhou, C.S.,
Han, X.F., Kang, J.H., Tan, Z. L., and Z. X. He. 2017. Effects of tannins on
the fatty acid profiles of rumen fluids and milk from lactating goats fed a
total mixed ration containing rapeseed oil. Livest Sci. 204: 16-24.

AbuGhazaleh, A. A., and A. Ishlak. 2014. Effects of incremental amounts of fish
oil on trans fatty acids and Butyrivibrio bacteria in continuous culture
fermenters. J. Anim. Physiol. Anim. Nutr. 98(2): 271- 278.

Alonso-Diaz, M., Torres-Acosta, J., Sandoval-Castro, C., and H. Hoste. 2010.
Tannins in tropical tree fodders fed to small ruminants: A friendly foe?
Small Rum. Res. 89: 164-173.

Anassori, E., Dalir-naghadeh, B., Pirmohammadi, R., Taghizadeh, A., and S.
Asri-rezaei. 2012. In vitro assessment of the digestibility of forage based
sheep diet, supplemented with raw garlic, garlic oil and monensin. Vet.
Res. Forum. 3(1): 5-11.

Animut, G., Puchala, R., Goetsch, A.L., Patra, A.K., Sahlu, T., Varel, V.H., and J.
Wells. 2008. Methane emission by goats consuming diets with different
levels of condensed tannins from lespedeza. Anim. Feed Sci. Technol.
144: 212-227.

AOAC. 1995. Official methods of analysis. 16th ed. Arlington, VA: Association of
Official Analytical Chemists, International.

Archiméde, H., Eugéne, M., Magdeleine, C. M., Boval, M., Martin, C., Morgavi, D.
P., and M. Doreau. 2011. Comparison of methane production between C3
and C4 grasses and legumes. Anim. Feed Sci. Technol. 167: 59-64.

Archiméde, H., Rira, M., Barde, D.J., Labirin, F., Marie-Magdeleine, C. Calif, B.
Periacarpin, F. Fleury, J. Rochette, Y., Morgavi, D.P., and M. Doreau.
2015. Potential of tannin rich plants, Leucaena leucocephala, Glyricidia
sepium and Manihot esculenta, to reduce enteric methane emissions in
sheep. J. Anim. Physiol. Anim. Nutr. DOI: 10.1111/jpn.12423.

Azuhnwi, B.N., Boller, B., Martens, M., Dohme-Meier, F., Ampuero, S., Glnter,
S., Kreuzer, M., and H. D. Hess. 2011. Morphology, tannin concentration
and forage value of 15 Swiss accessions of sainfoin (Onobrychis viciifolia

97



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

Scop.) as influenced by harvest time and cultivation site. Grass and
Forage Sci. 66: 474-487.

Barahona, R., Lascano, C. E., Cochran, R., Morril, J., and E. C. Titgemeyer.
1997. Intake, digestion, and nitrogen utiliza- tion by sheep fed tropical
legumes with contrasting tannin concentration and astringency. J. Anim
Sci. 75: 1633-1640.

Barros-Rodriguez, M., Sandoval-Castro, C. A., Solorio-Sanchez, J., Sarmiento-
Franco, L. A., Rojas-Herrera, R., and A. V. Klieve. 2014. Leucaena
leucocephala in Ruminant Nutrition. Trop. Subtrop. Agroecosystems. 17:
173-183.

Beam, T. M., Jenkins, T. C., Moate, P. J., Kohn, R. A., and D. L. Palmquist. 2000.
Effects of amount and source of fat on the rates of lipolysis and
biohydrogenation of fatty acids in ruminal contents 1. J. Dairy Sci. 83(11):
2564-2573.

Beauchemin, K.A., McGinn, S.M., Martinez, T.F., and T. A. McAllister. 2007. Use
of condensed tannin extract from quebracho trees to reduce methane
emissions from cattle. J. Anim. Sci. 85: 1990-1996.

Beauchemin, K. A., Mcginn, S. M., Benchaar, C., and L. Holtshausen. 2009.
Crushed sunflower, flax, or canola seeds in lactating dairy cow diets:
Effects on methane production, rumen fermentation, and milk production.
J. Dairy Sci. 92(5): 2118-2127.

Beauchemin, K. A., Mcginn, S. M., Martinez, T. F., and T. A. Mcallister. 2014.
Use of condensed tannin extract from quebracho trees to reduce methane
emissions from cattle 1. J. Anim. Sci. 1990-1996.

Benchaar, C., Hassanat, F., Martineau, R., and R. Gervais. 2015. Linseed oil
supplementation to dairy cows fed diets based on red clover silage or corn
silage Effects on methane production, rumen fermentation, nutrient
digestibility, N balance, and milk production. J. Dairy Sci. 1-16.

Bhatta, R., Uyeno, Y., Tajima, K., Takenaka, A., Yabumoto, Y., Nonaka, I., and
M. Kurihara. 2009. Difference in the nature of tannins on in vitro ruminal
methane and volatile fatty acid production and on methanogenic archaea
and protozoal populations. J. Dairy Sci. 92(11): 5512-5522.

Bhatta, R., Saravanan, M., Baruah, L., and K. T. Sampath. 2012. Nutrient
content, in vitro ruminal fermentation characteristics and methane
reduction potential of tropical tannin-containing leaves. J Sci Food Agric.
92: 2929-2935.

Bhatta, R., M. Saravanan, L. Baruah, P. K. Malik and K. T. Sampath. 2017.
Nutrient composition, rate of fermentation and in vitro rumen methane
output from tropical feedstuffs. J. Agric. Sci. 155: 171-183.

Boapa, L. D., Henriquez-Hernandez, L. A., and O. P. Luzardo. 2016. The impact
of red and processed meat consumption on cancer and other health
outcomes: Epidemiological evidences. Food Chem. Toxicol. 92: 236-244.

98



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

Bodas, R., Prieto, N., Garcia-Gonzalez, R., Andres, S., Giraldez, F.J., and S.
Lopez. 2012. Manipulation of rumen fermentation and methane production
with plant secondary metabolites. Anim. Feed Sci. Technol. 176: 78-93.

Boerman, J. P., Preseault, C. L., and A. L. Lock. 2014. Effect of dietary
antioxidant and increasing corn oil inclusion on milk fat yield and fatty acid
composition in dairy cattle. J. Dairy Sci. 97(12): 7697—-7705.

Borrel, G., Toole, P. W. O., Harris, H. M. B., and P. Peyret. 2013. Phylogenomic
Data Support a Seventh Order of Methylotrophic Methanogens and
Provide Insights into. Genome Biol. Evol. 5(10): 1769-1780.

Brownlee, H.E., Mceuen, A.R., Hedger, J., and I. M. Scott. 1990. Antifungal
effects of cocoa tannin on the witches broom pathogen Crinipellis
perniciosa. Physiol. Mol. Plant Pathol. 36: 39—-48.

Buccioni A., Minieri S., Rapaccini S., Antongiovanni M., and M. Mele. 2011.
Effect of chestnut and quebracho tannins on fatty acid profile in rumen
liquid- and solid-associated bacteria: an in vitro study. Animal 5: 1521-
1530.

Buccioni, A., Pauselli, M., Viti, C., Minieri, S., Pallara, G., Roscini, V., and M. T.
Marinucci. 2015. Milk fatty acid composition, rumen microbial population,
and animal performances in response to diets rich in linoleic acid
supplemented with chestnut or quebracho tannins in dairy ewes. J. Dairy
Sci. 1-12.

Buccioni, A., Pauselli, M., Minieri, S., Roscini, V., Mannelli, F., Rapaccini, S.,
Lupi, P., Conte, G., Serra, A., Cappucci, A., Brufani, L., Ciucci, F., and M.
Mele. 2017. Chestnut or quebracho tannins in the diet of grazing ewes
supplemented with soybean oil: effects on animal performances, blood
parameters and fatty acid composition of plasma and milk lipids. Small.
Rum. Res. DOI: 10.1016/j.smallrumres.2017.05.006.

Calder, P. C. 2015. Functional roles of fatty acids and their effects on human
health. J. Parenter Enteral Nutr. 39(Suppl. 1): 185-32S.

Calsamiglia S., Ferret A., Reynolds C. K., Kristensen, N. B. and A. M. van
Vuuren. 2010. Strategies for optimizing nitrogen use by ruminants. Animal
4:1184-1196.

Carrefio, D., Hervas, G., Toral, P.G., Belenguer, A., and P. Frutos. 2015. Ability
of different types and doses of tannin extracts to modulate in vitro ruminal
biohydrogenation in sheep. Anim Feed Sci Technol 202: 45-51.

Castagnino, P.S., Messana, J.D., Fiorentini, G., de Jesus, R.B., San Vito, E.,
Carvalho, I.C.P., and T. T. Berchielli. 2015. Glycerol combined with oils
did not limit biohydrogenation of unsaturated fatty acid but reduced
methane production in vitro. Anim. Feed Sci. Technol. 201, 14-24.

Chaney, A.L. and E.P. Marbach. 1962. Modified reagent for determination urea
and ammonia. Clin. Chem. 8: 130-132

99



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

Chen, X. B. and M. J. Gomes. 1995. Estimation of microbial protein supply to
sheep and cattle based on urinary excretion of purine derivatives. An
overview of the technical details. Rowett Research Institute, Bucksburn.
Aberdeen.

Choudhury, P.K., A.Z.M. Salem., R. Jena., S. Kumar, R. Singh, and A.K. Puniya.
2015. Rumen microbiology: An overview, in: Rumen Microbiology: From
evolution to revolution. A.K. Puniya, R. Singh, and D.N. Kamra (Eds).
Springer India.

Cieslak, A., Stochmal, A., and W. Oleszek. 2013. Plant components with specific
activities against rumen methanogens. Animal. 7(s2): 253-265.

Cieslak, A., Zmora, P., Pers-Kamczyc, E., Stochmal, A., Sadowinska, A., Salem,
A. Z., Kowalczyk, D. Zbonik, P., and M. Szumacher-Strabel. 2014. Effects
of two sources of tannins (Quercus L. and Vaccinium vitis idaea L.) on
rumen microbial fermentation: an in vitro study. Ital. J. Anim. Sci. 13(2):
290-294.

Cieslak, A., EI-Sherbiny, M., Szczechowiak, D. K., Kowalczyk, D., Pers-Kamczyc,
E., Bryszak, M., Szul, P., Jozwik, A., and M. Szumacher-Strabel. 2015.
Rapeseed and fish oil mixtures supplied at low dose can modulate milk
fatty acid composition without affecting rumen fermentation and
productive parameters in dairy cows. Anim. Sci. Pap. Rep. 33(4): 357-
372.

Costa, D F A., Quigley, S P., Isherwood, P., Mclennan, S R., Sun, X Q., Gibbs, S
J., and D. P. Poppi. 2017. The inclusion of low quantities of lipids in the
diet of ruminants fed low quality forages has little effect on rumen function.
Anim. Feed Sci. Technol. 234: 20-28.

Corriher, V. A., G. M. Hill, T. D. Pringle, and B. G. Mullinix Jr. 2009. Two-year
perfor- mance forage-finished beef supplemented with corn and corn oil.
Prof. Anim. Sci. 25:586.

Corriher, V.A. Hill, G.M., Bernard, J.K., B. G. Mullinix. 2010. Performance of
Finishing Steers Corn Silage or Forage Sorghum Silage with corn oil.
Prof. Anim. Sci. 26(4): 387-392.

Cottle, D. J., Nolan, J. V, and S. G. Wiedemann. 2011. Ruminant enteric
methane mitigation: A review. Anim. Prod. Sci. 51(June): 491-515.

Daryatmo, J., Hartadi, H., Orskov, E.R., Kustantinah, and W. Nurcahyo. 2010. In
vitro screening of various forages for anthelmintic activity on Haemonchus
contortus eggs. Proceeding of The British Society of Animal Science and
Agriculture Research Forum. 01(1):113.
DOI: 10.1017/S2040470010002566

De Visser, H., H. Valk, A. Klop, J. Van der Meulen, J. G. M. Bakker, and G. B.
Huntington. 1997. Nutrient fluxes in splanchnic tissue of dairy cows:
Influence of grass quality. J. Dairy Sci. 80:1666—1673.

100



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

Dehority, B. A. and P. A. Tirabasso. 2004. Effect of feeding ferquency on
bacterial and fungal concentration, pH and other parameters in the rumen.
J. Anim. Sci. 79: 2908-2912.

Dongmeza, E., Steinbronn, S., Francis, G., Focken, U., and K. Becker. 2008.
Investigations on the nutrient and antinutrient content of typical plants
used as fish feed in small scale aquaculture in the mountainous
regions of Northern Vietham. Anim. Feed Sci. Technol. 149: 162-178.

Duffield, T. F., Rabiee, A. R., and I. J. Lean. 2008. A Meta-Analysis of the Impact
of Monensin in Lactating Dairy Cattle. Part 1. Metabolic Effects. J. Dairy
Sci. 91(4): 1334-1346.

Durmic, Z., Mcsweeney, C. S., and G. W. Kemp. 2008. Australian plants with
potential to inhibit bacteria and processes involved in ruminal
biohydrogenation of fatty acids. Anim. Feed Sci. Technol. 145:; 271-284.

Eckard, R. J., Grainger, C., and C. A. M. de Klein. 2010. Options for the
abatement of methane and nitrous oxide from ruminant production: A
review. Livest, Sci. 130(1-3): 47-56.

El-Zaiat, H. M., Araujo, R. C., Soltan, Y. A., Morsy, A. S., Louvandini, H., Pires,
A.V., Patino, H. O., Correa, P. S., and A. L. Abdalla. 2014. Encapsulated
nitrate and cashew nut shell liquid on blood and rumen constituents,
methane emission, and growth performance of lambs. J. Anim. Sci. 92:
2214-2224.

Esteban, J., Girén, P., Lucia, M., Restrepo, P., and J. E. Carulla. 2016.
Supplementation with corn oil and palm kernel oil to grazing cows:
ruminal fermentation, milk yield, and fatty acid profile. Revista Brasileira
de Zootecnia. 45(11): 693-703.

Eugeéene, M., Mass, D., Chiquette, J., and C. Benchaar. 2008. Meta-analysis on
the effects of lipid supplementation on methane production in lactating
dairy cows. Can. J. Anim. Sci. 88: 331-334.

FAO-WHO. 2010. Fats and fatty acids in human nutrition. Food and nutrition
paper: Report of an expert consultation. Geneva, November 10-14, 2008.
Rome, Italy. Rome: FAO.

Fievez, V., F. Dohme, M. Danneels, K. Raes, and D. |. Demeyer. 2003. Fish oils
as potent rumen methane inhibitors and associated effects on rumen
fermentation in vitro and in vivo. Anim. Feed Sci. Technol. 104:41-58.

Finlay B.J, Esteban G, Clarke K.J, Williams A.G, Embley T.M and R. R. Hirt.
1994. Some rumen ciliates have endosymbiotic methanogens. FEMS
Microbiol Lett. 117:157-162.

Foroughbakhch, P. R., Parra, A. C., and A. R. Estrada. 2012. Nutrien content and
in vitro dry matter digestibility of Gliricidia sepium (Jacq.) Walp. and
Leucaena leucocephala. J. Anim. Veterenary Adv. 10: 1708-1712.

101



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

France, J., and J. Dijkstra. 2005. Volatile fatty acid production. Pages 157-175 in
Quantitative Aspects of Ruminant Digestion and Metabolism. 2nd ed.
CABI Publishing, Cambridge, MA.

Fuentes, M. C., Calsamiglia, S., Fievez, V., Blanch, M., and D. Mercadal. 2011.
Effect of pH on ruminal fermentation and biohydrogenation of diets rich in
omega-3 or omega-6 fatty acids in continuous culture of ruminal fluid.
Anim. Feed Sci. Technol. 169(1-2): 35-45.

Garcia-Gonzalez R., Lopez S., Fernandez M., Bodas R., and J. S. Gonzalez.
2008. Screening the activity of plants and spices for decreasing ruminal
methane production in vitro. Anim. Feed Sci. Tech. 147: 36-52.

Gemeda, B. S., and A. Hassen. 2015. Effect of tannin and species variation on in
vitro digestibility, gas, and methane production of tropical browse plants.
Asian Aust. J. Anim. Sci. 28(2): 188-199.

Giang, N. T. T., Wanapat, Phesatcha, M. K., and S. Kang. 2016. Level of
Leucaena leucocephala silage feeding on intake, rumen fermentation, and
nutrient digestibility in dairy steers. Trop. Anim. Health Prod. 48: 1057-
1064.

Giger-Reverdin, S., Morand-Fehr, P., and G. Tran. 2003. Literature survey of the
influence of dietary fat composition on methane production in dairy cattle.
Livest. Prod. Sci. 82: 73-79.

Gill, M., Smith, P., and J. M. Wilkinson. 2010. Mitigating climate change : the role
of domestic livestock. Animal. 4: 323-333.

Girard, M., Wechsler, D., Goy, D., Kreuzer, M., and G. Bee. 2016. Ability of 3
tanniferous forage legumes to modify quality of milk and Gruyére-type
cheese. J. Dairy Sci. 99(1): 205-220.

Girén, J. E. P., Estrepo, M. L. P.,, and J. E. C. Fornaguera. 2016.
Supplementation with corn oil and palm kernel oil to grazing cows: ruminal
fermentation, milk yield, and fatty acid profile. Revista Brasileira de
Zootecnia. 45(11): 693-703.

Glasser, F., A. Ferlay, and Y. Chilliard. 2008a. Oilseed lipid supple- ments and
fatty acid composition of cow milk: A meta-analysis. J. Dairy Sci. 91:4687—
4703.

Goel, G and H. P. S. Makkar. 2015. Methane mitigation from ruminants using
tannins and saponins Methane mitigation from ruminants using tannins
and saponins. Trop Anim Health Prod. 44: 729-739.

Gomez-Cortés, P., Gallardo, B., Mantecén, A. R. R., Juarez, M., de la Fuente, M.
A., and T. Manso. 2014. Effects of different sources of fat (calcium soap of
palm oil vs. extruded linseed) in lactating ewes' diet on the fatty acid
profile of their suckling lambs. Meat Sci. 96(3): 1304-1312.

Goémez, |., Mendizabal, J.A., Sarriés, M.V., Insausti, K., Alberti, P., Realini, C.,
Pérez-Juan, M., Oliver, M.A., Purroy, A., and M. J. Beriain. 2015. Fatty

102



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

acid composition of young Holstein bulls fed whole linseed and rumen-
protected conjugated linoleic acid enriched diets. Livest. Sci. 180: 106—
112.

Grainger, C., Williams, R., Clarke, T., Wright, A. G., and R. J. Eckard. 2010.
Supplementation with whole cottonseed causes long-term reduction of
methane emissions from lactating dairy cows offered a forage and cereal
grain diet. J. Dairy Sci. 93(6): 2612—2619.

Gravador, R. S., Luciano, G., Jongberg, S., Bognanno, M., Scerra, M., Andersen,
M. L., and A. Priolo. 2015. Fatty acids and oxidative stability of meat from
lambs fed carob-containing diets. J. Food Chem. 182, 27-34.

Heidarian, V., Kumar, A., and S. Hadi. 2013. Effect of cumin (Cuminum cyminum)
seed extract on milk fatty acid profile and methane emission in lactating
goat. Small Rumin Res. 113(1): 66—72.

Henderson, G., Cox, F., Ganesh, S., Jonker, A., Young, W., Collaborators,
G.R.C.,, and P. H. Janssen. 2016. Rumen microbial community
composition varies with diet and host, but a core microbiome is found
across a wide geographical range. Sci. Rep. 5: 14567.

Hervas, G., P. Frutos, F. Javier Giraldez, A. R. Mantec6n, and M. C. Alvarez Del
Pino. 2003. Effect of different doses of quebracho tannins extract on
rumen fermentation in ewes. Anim. Feed Sci. Technol. 109: 65-78.

Hook, S. E., Wright, G., and B. W. Mcbride. 2010. Methanogens: Methane
producers of the rumen and mitigation strategies. Archea. 50-60.

Hristov, A.N., Vander Pol, M., Agle, M., Zaman, S., Schneider, C., Ndegwa, P.
Vaddella, V.K., Johnson, K., Shingfield, K.J., and S. K. R. Karnati. 2009.
Effect of lauric acid and coconut oil on ruminal fermentation, digestion,
ammonia losses from manure, and milk fatty acid composition in lactating
cows. J. Dairy Sci. 92: 5561-5582.

Hristov, A. N., Oh, J., Firkins, J. L., Dijkstra, J., Kebreab, E., Waghorn, G., and J.
M. Tricarico. 2013. SPECIAL TOPICS-Mitigation of methane and nitrous
oxide emissions from animal operations: A review of enteric methane
mitigation options. J. Anim. Sci. 91(11): 5045-5069.

Huang, X. D., Liang, J. B., Tan, H. Y., Yahya, R., Khamseekhiew, B., and Y. W.
Ho. 2010. Molecular weight and protein binding affinity of Leucaena
condensed tannins and their effects on in vitro fermentation parameters.
Anim. Feed Sci. Technol. 159: 81-87.

Hung, L. V., Wanapat, M., and A. Cherdthong. 2013. Effects of leucaena leaf
pellet on bacterial diversity and microbial protein synthesis in swamp
buffalo fed on rice straw. Livest Sci. 151:188-97.

Hur, S. J., Kim, H. S., Bahk, Y. Y., and Y. Park. 2017. Overview of conjugated
linoleic acid formation and accumulation in animal products. Livest Sci.
195: 105-111.

103



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

lvan, M., P. S. Mir, Z. Mir, T. Entz, M. L. He, and T. A. McAllister. 2004. Effects of
dietary sunflower seeds on rumen protozoa and growth of lambs. Br. J.
Nutr. 92:303-310.

Ivan, M., H. V. Petit, J. Chiquette, and A. D. G. Wright. 2013. Rumen
fermentation and microbial population in lactating dairy cows receiving
diets containing oilseeds rich in C18 fatty acids. Br. J. Nutr. 109:1211—
1218.

Jafari, S., Goh, Y. M., Rajion, M. A., Jahromi, M. F., and Y. H. Ahmad. 2016.
Papaya (Carica papaya) leaf methanolic extract modulates in vitro rumen
methanogenesis and rumen biohydrogenation. Anim. Sci. 88(2): 267-276.

Jalg, D., and Z. Ceresfiakova. 2002. Effect of plant oils and malate on rumen
fermentation in vitro. Czech J. Anim. Sci. 47: 106-111.

Jayanegara, A., Togtokhbayar, N., Makkar, H.P.S., and K. Becker. 2009. Tannins
determined by various methods as predictors of methane production
reduction potential of plants by an in vitro rumen fermentation system.
Anim. Feed Sci. Technol. 150: 230-237.

Jayanegara, A., Wina, E., Soliva, C.R., Marquardt, S., Kreuzer, M., and F. Leiber.
2011. Dependence of forage quality and methanogenic potential of
tropical plants on their phenolic fractions as determined by principal
component analysis. Anim. Feed Sci. Technol. 163, 231-243.

Jayanegara, A., Leiber, F., and M. Kreuzer. 2012. Meta-analysis of the
relationship between dietary tannin level and methane formation in
ruminants from in vivo and in vitro experiments. J. Anim. Physiol. Anim.
Nutr. 96: 365-375.

Jayanegara, A., Ridla, M., and E. B. Laconi. 2014. Influence of Tanin
Concentration in Ration on Fermentation Parameters of Rumen
Simulation Techniqgue (RUSITEC): A Meta-analysis, International
Workshop on Tropical Bio-resources for Sustainable Development,13-15
August 2014, Bogor.

Jayanegara, A., Makkar, H. P. S., and K. Becker. 2015. Addition of purified tannin
sources and polyethylene glycol treatment on methane emission and
rumen fermentation in vitro. Media Peternak. 38(1): 57-63.

Jenkins, T.C. and J. W. C. Bridges. 2007. Protection of fatty acids against ruminal
biohydrogenation in cattle. Eur J Lipid Sci Technol. 109: 778-789.

Jenkins, T. C., Wallace, R. J., Moate, P. J., Mosley, E. E., Jenkins, T. C,,
Wallace, R. J., ... and E. E. Mosley. 2008. BOARD-INVITED REVIEW :
Recent advances in biohydrogenation of unsaturated fatty acids within the
rumen microbial ecosystem J. Anim. Sci. 86: 397-412.

Jenkins, T. C. 2010. Technical note: Common analytical errors Yyielding
inaccurate results during analysis of fatty acids in feed and digesta
samples. J. Dairy Sci. 93:1170-1174.

104



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

Jerenimo, E., Alves, S. P., Dentinho, M. T. P., Martins, S. V, Prates, J. A. M.,
Vasta, V., and R. J. B. Bessa. 2010. Effect of grape seed extract, cistus
ladanifer I., and vegetable oil supplementation on fatty acid composition of
abomasal digesta and intramuscular fat of lambs. J. Agric. Food Chem.
58(19): 10710-10721.

Kamal, M. 1997. Kontrol Kualitas Pakan Ternak. Laboratorium Makanan Ternak.
Jurusan Nutrisi Makanan Ternak, Fakultas Peternakan, Universitas
Gadjah Mada, Yogyakarta.

Kamra, D.N. 2005. Rumen microbial ecosystem. Current Sci. 89: 124-135.

Kariuki, I. W., and B. W. Norton. 2008. The digestion of dietary protein bound by
condensed tannins in the gastro-intestinal tract of sheep. Anim. Feed Sci.
Technol. 142: 197-209.

Kennedy, P. M., and E. Charmley. 2012. Methane yields from Brahman cattle fed
tropical grasses and legumes. Anim. Prod. Sci. 52: 225-239.

Kim, B. H. and G. M. Gadd. 2008. Bacterial Physiology and Metabolism.
Cambridge University Press, Cambridge, U.K

Khiosa-Ard, R., Bryner, S. F., Scheeder, M. R. L., Wettstein, H., Leiber, F.,
Kreuzer, M., and C. R. Soliva. 2009. Evidence for the inhibition of the
terminal step of ruminal a-linolenic acid biohydrogenation by condensed
tannins. J. Dairy Sci. 92(1): 177-188.

Klevenhusen, F., Muro-reyes, A., Khiaosa-ard, R., Metzler-zebeli, B. U., and Q.
Zebeli. 2012. A meta-analysis of effects of chemical composition of
incubated diet and bioactive compounds on in vitro ruminal fermentation.
Anim. Feed Sci. Technol. 176(1-4): 61-69.

Knowles, M. M., Pabon, M. L., Hess, H. D., and J. E. Carulla. 2017. Changes in
vitro ruminal and post-ruminal degradation of tropical tannin-rich legumes
due to varying levels of polyethylene glycol. Anim. Physiol. Anim. Nutr.
DOI: 10.1111/jpn.12610

Krueger, N. A., Anderson, R. C., Tedeschi, L. O., Callaway, T. R., Edrington, T.
S., and D. J. Nisbet. 2010. Evaluation of feeding glycerol on free-fatty acid
production and fermentation kinetics of mixed ruminal microbes in vitro.
Bioresou Technol. 101(21): 8469-8472.

Kustantinah, Daryatmo, J., Orskov, E.R., Mayes, R.W., and H. Hartadi. 2010.
Utilisation of cassava leaf and carica papaya leaf as feeds and
anthelmintics for goats. Proceeding of The British Society of Animal
Science and Agriculture Research Forum. 01(1):114.

Lascano, C., Schmidt, A., and R. Barahona. 2001. Forage quality and the
environment. International Grassland Congress: SBZ Sao Pedro.

Lees, G. L., Suttill, N. H., and M. Y. Gruber. 1993. Condensed tannins in sainfoin.
1. A histological and cytological survey of plant tissues. Can. J. Bot. 71:
1147-1152.

105



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

Leupp, J. L., G. P. Lardy, M. L. Bauer, K. K. Karges, M. L. Gibson, J. S. Caton,
and R. J. Maddock. 2009. Effects of distillers dried grains with solubles on
growing and finishing steer intake, performance, carcass characteristics,
and steak color and sensory attributes. J. Anim. Sci. 87:4118-4124.

Liu, H., Vaddella, V., and D. Zhou. 2011. Effects of chestnut tannins and coconut
oil on growth performance, methane emission, ruminal fermentation, and
microbial populations in sheep. J. Dairy Sci. 94(12): 6069-6077.

Liu, Y., and W. B. Whitman. 2008. Metabolic, Phylogenetic, and Ecological
Diversity of the Methanogenic Archaea. Archaea. 189: 171-189.

Lopes, J. C., Harper, M. T., Giallongo, F., Oh, J., Smith, L., Harper, S. A., and A.
Melgar. 2017. Effect of high-oleic-acid soybeans on production
performance, milk fatty acid composition, and enteric methane emission in
dairy cows. J. Dairy Sci. 2015: 1-14.

Lourenco, M., Ramos-Morales, E., and R. J. Wallace. 2010. The role of microbes
in rumen lipolysis and biohydrogenation and their manipulation. Animal.
4(7): 1008-1023.

Machmuller, A., Ossowski, D.A., and M. Kreuzer. 2000: Comparative evaluation
of the effects of coconut oil, oil seeds and crystalline fat on methane
release, digestion and energy balance in lambs. Anim. Feed Sci. Technol.
85: 41-60.

Macome, F. M., Pellikaan, W. F., Schonewille, J. H., Bannink, A., and H. Van
Laar. 2017. In vitro rumen gas and methane production of grass silages di
ff ering in plant maturity and nitrogen fertilisation, compared to in vivo
enteric methane production. Anim. Feed Sci. Technol. 230: 96-102.

Maia, M. R. G., Chaudhary, L., Figueres, L., and R. Wallace. 2007. Metabolism of
polyunsaturated fatty acids and their toxicity to the microflora of the
rumen. Antonie van Leeuwenhoek. 91: 303-314.

Makkar, H. P. S. 2003. Quantification of Tannins in Tree and Shrub Foliage: A
Laboratory Manual. AcademicPublishers, Dordrecht, The Netherlands.

Makkar, H. P. S. 2003. Applications of the in vitro gas method in the evaluation of
feed resources, and enhancement of nutritional value of tannin-rich tree or
browse leaves and agro-industrial by-products. International Atomic
Energy Agency. Vienna: Country Report.

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

Martinez, M. E., Ranilla, M. J., Tejido, M. L., Ramos, S., and M. D. Carro. 2010.
Comparison of fermentation of diets of variable compaosition and microbial
populations in the rumen of sheep and Rusitec fermenters. I. Digestibility,
fermentation parameters, and microbial growth. J. Dairy Sci. 93: 3684—
3698.

106



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

Mathew, B., Eastridge, M. L., Oelker, E. R., Firkins, J. L., and S. K. R. Karnati.
2011. Interactions of monensin with dietary fat and carbohydrate
components on ruminal fermentation and production responses by dairy
cows. J. Dairy Sci. 94(1): 396-409.

Mathius IW, Gaga IB, Sutama IK. 2002. Kebutuhan kambing pejantan muda akan
energi dan protein kasar: konsumsi, kecernaan, ketersediaan dan
pemanfaatan nutrien. JITV. 7(2): 99-109.

Matsushita, M., Tazinafo, N. M., Padre, R. G., Oliveira, C. C., Souza, N. E.,
Visentainer, J. V, Ribas, N. P. 2007. Fatty acid profile of milk from Saanen
goats fed a diet enriched with three vegetable oils. Small. Rumin. Res. 72:
127-132.

McAllister, T. A., Okine, E. K., Mathison, G. W., Chengl, K., Canada, A., Bo, P.
O., and C. Tij. 1996. Dietary, environmental and microbiological aspects
of methane Production in ruminants. Can. J. Anim. Sci. 231-243.

Mcallister, T. A., and C. J. Newbold. 2008. Redirecting rumen fermentation to
reduce methanogenesis. Aust. J. Exp. Agric. 48: 7-13.

McDonald, P., Edwards, R.A., Greenhalgh, J.F.D., and C. A. Morgan. 2002.
Animal Nutrition, sixth ed. Prentice Hall, Gosport, United Kingdom.

McDonald, P., R.A. Edwards, J.F.D. Greenhalgh, C.A. Morgan, L.A. Sinclair, and
R.G. Wilkinson. 2011. Animal Nutrition. 7th eds. Prentice Hall, Harlow,
London.

McGinn, S. M., Beauchemin, K. A., Coates, T., and D. Colombatto. 2004.
Methane emissions from beef cattle : Effects of monensin, sunflower oil,
enzymes, yeast, and fumaric acid. J. Anim. Sci. 83(December): 3346—
3356.

Mcsweeney, C. S., Palmer, B., Bunch, R., and D. O. Krause. 2001. Effect of the
tropical forage calliandra on microbial protein synthesis and ecology in the
rumen. J. Appl. Microbiol. 90(3): 78—88.

Meignan, T., Lechartier, C., Chesneau, G., and N. Bareille. 2017. Effects of
feeding extruded linseed on production performance and milk fatty acid
profile in dairy cows: A meta-analysis. J. Dairy Sci. 1-15.

Menke, B. Y. K. H., Raab, L., Salewski, A., and H. Steingass. 1979. The
estimation of the digestibilty and metabolizable energy content of
ruminant feedingstuffs from the gas production when they are incubated
with rumen liquor in vitro, J. Agric. Sci. 93: 217-222.

Minieri, S., Buccioni, A., Rapaccini, S., Pezzati, A., Benvenuti, D., Serra, A., and
M. Mele. 2014. Effect of Quebracho tannin extract on soybean and
linseed oil biohydrogenation by solid as- sociated bacteria: an in vitro
study. Ital J Anim Sci. 13: 604-608.

Min, B. R., W. C. McNabb, T. N. Barry, and J. S. Peters. 2000. Solubilization and
degradation of ribulose-1,5-bisphosphate carboxylase/ oxygenase (EC

107



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

4.1.1.39; Rubisco) protein from white clover (Trifolium repens) and Lotus
corniculatus by rumen microorganisms and the effect of condensed
tannins on these processes. J. Agric. Sci. 134:305-317.

Monforte-Bricefio, G., Sandoval-Castro, C., Ramirez- Avilies, L., and M.
Capetillo-Leal. 2005. Defaunating capacity of tropical fodder trees: Effects
of polyethylene glycol and its relationship to in vitro gas production.
Animal Feed Science and Technology. 123/124: 313-327.

Moran, J. 2005. Tropical dairy farming: Feeding management for small holder
dairy farmers in the humid tropics. Landlinks Press.

Moss, A. R., Givens, D. I, and P. C. Garnsworthy. 1995. The effect of
supplementing grass silage with barley on digestibility, in sacco
degradability, rumen fermentation and methane pro- duction in sheep at
two levels of intake. Anim Feed Sci Technol. 55: 9-33.

Moss, A., Jouany, J., Newbold, J., Moss, A., Jouany, J., and J. Newbold. 2000.
Methane production by ruminants: its contribution to global warming. Ann.
Zootech. 49:231-253.

Mudita, 1. M., Kayana I.G.N., and L.W. Wirawan. 2016. Rumen fermentation of
Bali cattle fed basal diet with biosupplement of cattle colon and organic
waste bacteria consortium. Intl. J. Agric. Environ. Res. 2: 1899-1908.

Mueller-Harvey, I. 2006. Unravelling the conundrum of tannins in animal nutrition
and health. J. Sci. Food Agric. 86: 2010- 2037.

Nguyen, T. T. G., Wanapat, M., Phesatcha, K., and S. Kang. 2017. Effect of
inclusion of different levels of Leucaena silage on rumen microbial
population and microbial protein synthesis in dairy. Asian-Australas J
Anim Sci. 30(December): 181-186.

Niderkorn V., Baumont R., and A. Le Morvan. 2011. Occur- rence of associative
effects between grasses and legumes in binary mixtures on in vitro rumen
fermentation characteristics. J Anim Sci. 89: 1138-1145.

Noviandi, C.T. 2013. Growth Performance and Nutrient Metabolism of Pasture-
Finished Beef Steers and In Vitro Fermentation Characteristics of Pasture
Forages in Continuous Cultures (2013). All Graduate Theses and
Dissertations. Paper 1969, Utah State University. Logan

Noviandi, C. T., Eun, J., Peel, M. D., Waldron, B. L., Min, B. R., Zobell, D. R., and
R. L. Miller. 2014. Effects of energy supplementation in pasture forages
on in vitro ruminal fermentation characteristics in continuous cultures.
Prof. Anim. Sci. 30(1): 13-22.

Ogimoto, K. and S. Imai, 1980. Atlas of Rumen Microbiology. Jap. Sci. Soc.
Press, Tokyo.

Oldick B. S., and J. L. Firkins. 2000. Effects of degree of fat saturation on fiber
digestion and microbial protein synthesis when diets are fed twelve times

108



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

O'Connell, T. D., Block, R. C., Huang, S. P., and G. C. Shearer. 2017. w3-
polyunsaturated fatty acids for heart failure: Effects of dose on efficacy
and novel signaling through free fatty acid receptor 4. J Mol Cell Cardiol.
103: 74-92.

@rskov, E. R., and |, McDonald. 1979. The estimation of protein degradability in
the rumen from incubation measurements weighted according to rate of
pas- sage. J. Agric. Sci. 92: 499.

@rskov E.R and M. Ryle. 1990. Energy nutrition in ruminant: London Els Appl Sci.

Paillard, D., Mckain, N., Chaudhary, L.C., Walker, N.D., Pizette, F., Koppova, I.,
McEwan, N.R., Kopecn'y, J., Vercoe, P.E., Louis, P., and R. J. Wallace.
2007. Relation between phylogenetic position, lipid metabolism and
butyrate production by different Butyrivibrio-like bacteria from the rumen.
Antonie van Leeuwenhoek. 91: 417-422.

Pal, K., Patra, A. K., Sahoo, A., and P. K. Kumawat. 2015. Evaluation of several
tropical tree leaves for methane production potential, degradability and
rumen fermentation in vitro. Livest. Sci. 180: 98—105.

Palic, D., and K. J. Leeuw. 2009. Comparison of three in vitro methods for
determining and predicting the organic matter digestibility of complete
diets for ruminants. Acta Periodica Technologica. 220: 79-86.

Palmquist, D.L., and J. M. Griinari. 2006. Milk fatty acid composition in response
to reciprocal combinations of sunflower and fish oils in the diet. Anim.
Feed Sci. Technol. 131: 358-369.

Pathak, A. K. 2008. Various factors affecting microbial protein synthesis in the
rumen. Vet. World. 1(6): 186-189.

Patra, A.K., Saxena, J., 2011. Exploitation of dietary tannins to improve rumen
metabolism and ruminants nutrition. J. Sci. Food Agric. 91, 24-37.

Patra, A.K., 2012. Enteric methane mitigation technologies for ruminant livestock:
a synthesis of current research and future directions. Environ. Monitor.
Assess. 184: 1929-1952.

Patra, A. K., and Z. Yu. 2013. Effects of coconut and fish oils on ruminal
methanogenesis, fermentation, and abundance and diversity of microbial
populations in vitro. J. Dairy Sci. 96: 1782-1792.

Patra, A. K. 2014. A meta-analysis of the effect of dietary fat on enteric methane
production, digestibility and rumen fermentation in sheep, and a
comparison of these responses between cattle and sheep. Livest. Sci.
162: 97-103.

Pellikaan, W.F., Stringano, E., Leenaars, J., Bongers, D.J.G.M., Schuppen,
S.V.LV., Plant, J., and |. Mueller-Harvey. 2011. Evaluating effects of
tannins on extent and rate of in vitro gas and CH4 production using an
automated pressure evaluation system (APES). Anim. Feed Sci. Technol.
166-167: 377-390.

109



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

Penner, G.B., Beauchemin, K. A., and T. Mutsvangwa, 2006. An evaluation of the
accuracy and precision of a stand-alone submersible continuous ruminal
pH measurement system. J. Dairy Sci. 89: 2132-2140.

Pilajun, R., and M. Wanapat. 2011. Effect of coconut oil and mangosteen peel
supplementation on ruminal fermentation, microbial population, and
microbial protein synthesis in swamp buffaloes. Livest. Sci. 141: 148-154.

Pifleiro-Vazquez, A.T., Canul-solis, G., Jiménez-Ferrer, J. A., Alayon-Gamboa,
A.J., Chay-Canul, A. J., Ayala-Burgos, C. F., Aguilar-Pérez, J. C., and Ku-
Vera. 2017. Effect of condensed tannins from Leucaena leucocephala on
rumen fermentation, methane production and population of rumen
protozoa in heifers fed low-quality forage. Asian-Australas. J. Anim. Sci.
doi:10.5713/ajas.17.0192.

Plummer, D.T. 1987. An introduction practical laboratory. McGraw-Hill Book
Company LTD., Bombay, New Delhi.

Polan 1964: Polan, C.E., McNeill, J.J., and S. B. Tove. 1964. Biohydrogenation of
unsaturated fatty acids by rumen bacteria. J. Bacteriol. 88: 1056—1064.

Priolo, A., Bella, M., Lanza, M., Galofaro, V., Biondi, L., Barbagallo, D., Salem,
H.B., and P. Pennisi. 2005. Carcass and meat quality of lambs fed fresh
sulla (Hedysarum coronarium L.) with or without polyethylene glycol or
concentrate. Small Rum Res. 59: 281-288.

Puchala, R., Min, B. R., Goetsch, A. L., and T. Sahlu. 2005. The effect of a
condensed tannin-containing forage on methane emission by goats 1. J.
Anim. Sci. 83(1): 182-186.

R Versi 3.4.2. 2017. The R Project for statistical computing. (http:www.r-
project.com).

Rana, M. S., Tyagi, A., Hossain, S. A., and A. K. Tyagi. 2012. Effect of
tanniniferous Terminalia chebula extract on rumen biohydrogenation, A9-
desaturase activity, CLA content and fatty acid composition in longissimus
dorsimuscle of kids. Meat Sci. 90: 558-563.

Rego, O.A., Alves, S.P., Antunes, L.M.S., Rosa, H.J.D., Alfaia, C.F.M., Prates,
J.A.M., Cabrita, A.R.J., Fonseca, A.J.M., and R. J. B. Bessa, R.J.B. 2009.
Rumen biohydrogenation-derived fatty acids in milk fat from grazing dairy
cows supplemented with rapeseed, sunflower, or linseed oils. J. Dairy Sci.
92(9): 4530-4540.

Rodriguez, R., Mota, M., Castrillo, C., and M. Fondevila. 2010. In vitro rumen
fermentation of the tropical grass Pennisetum purpureum and mixtures
with browse legumes: effects of tannin contents. J Anim Physiol Anim
Nutr. 94:696-705.

Rodriguez, R., Britos, A., Rodriguez-romero, N., and M. Fondevila. 2011. Effect
of plant extracts from several tanniferous browse legumes on in vitro
microbial fermentation of the tropical grass Pennisetum purpureum. Anim.
Feed Sci. Technol. 168: 188—-195.

110



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

Salter, A. M. 2013. Dietary fatty acids and cardiovascular disease. Animal. 7:

163-171.
SAS Institute Inc. 2008. SAS/STAT Software, Version 9.1. SAS Institute Inc.,
Cary, NC, USA.

Scollan, N. D., Dannenberger, D., Nuernberg, K., Richardson, I., MacKintosh, S.,
Hocquette, J. F., and A. P. Moloney. 2014. Enhancing the nutritional and
health value of beef lipids and their relationship with meat quality. Meat
Sci. 97(3): 384-394.

Shingfield, K. J., and R. J. W. Wallace. 2014. Synthesis of Conjugated Linoleic
Acid in Ruminants and Humans, In: Sels, B., Philippaerts, A. (Eds.),
Conjugated Linoleic Acids and Conjugated Vegetable Oils. RSC. 1-65.

Schmidely, P., and D. Sauvant. 2008. Digestion of fatty acids in ruminants: A
meta- analysis of flows and variation factors. C18 fatty acids. Anima. 2(8):
1203-1214.

Sembiring, M., Baba, A.S., and D. Dahang. 2015. Availability of Browse Plants to
Goats Fed with Napier Grass: Voluntary Feed Intake and Effects on
Body Weight. Intl. J. Sci. Res. 6(5): 2319-7064.

Sendow, C. J. B., Noviandi, C. T., and R. Utomo. 2017. Penambahan ubi kayu
pada waktu berbeda dalam pakan basal jerami padi fermentasi sebagai
upaya meningkatkan daya cerna secara in vitro. Buletin Petrnak. 41(4):
399-406.

Smith, A.H., Zoetendal E, and R. I. Mackie. 2005. Bacterial mechanisms to
overcome inhibitory effects of dietary tannins. Microb. Ecol. 50: 197-205.

Soliva, C.R., Meile, L., Hindrichsen, I.K., Kreuzer, M., and A. Machmdiiller. 2004.
Myristic acid supports the immediate inhibitory effect of lauric acid on
ruminal me- thanogens and methane release. Anaerobe 10, 269-276.

Soltan, Y. A., Morsy, A. S., Sallam, S. M. A., Lucas, R. C., Louvandini, H.,
Kreuzer, M., and A. L. Abdalla. 2013. Contribution of condensed tannins
and mimosine to the methane mitigation caused by feeding Leucaena
leucocephala. Arch Anim Nutr. 67(3): 169-184.

Soltan, Y. A, Morsy, A. S, Lucas, R. C., and A. L. Abdalla. 2016. Potential of
mimosine of Leucaena leucocephala for modulating ruminal nutrient
degradability and methanogenesis. Anim. Feed Sci. Technol. 223(1): 20—
31.

Suhartanto, B., Utomo, R., Kustantinah, Budisatria, I. G. S., Yusiati, L. M., dan B.
P. Widyobroto. 2014. Pengaruh penambahan formaldehid pada
pembuatan undegraded protein dan tingkat suplementasinya pada pelet
pakan lengkap terhadap aktivitas mikrobia rumen secara in vitro. Buletin
Peternak. 38(3): 141-149.

Szczechowiak, J., Pawlak, P., and A. Cieslak. 2016. Rumen fermentation,
methane concentration and fatty acid proportion in the rumen and milk of

111



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

UNIVERSITAS
GADJAH MADA

dairy cows fed condensed tannin and/or fish-soybean oils blend. Anim.
Feed Sci. Technol. 216: 93-107.

Tan, H. Y., Sieo, C. C., Abdullah, N., Liang, J. B., Huang, X. D., and Y. W. Ho.
2011. Effects of condensed tannins from Leucaena on methane
production, rumen fermentation and populations of methanogens and
protozoa in vitro. Anim. Feed Sci. Technol. 169: 185-193.

Tavendale M. H., Meagher, L. P., Pacheco, D., Walker, N., Attwood, G. T., and S.
Sivakumaran. 2005. Methane production form in vitro rumen incubations
with Lotus pedunculatus and Medicago sativa, and effects of extractable
condensed tannin fractions on methanogenesis. Anim. Feed Sci. Technol.
123-124.

Theodoridou, K., Aufrére, J., Niderkorn, V., Andueza, D., Le Morvan, A., Picard,
F., and R. Baumont. 2011. In vitro study of the effects of condensed
tannins in sainfoin on the digestive process in the rumen at two vegetation
cycles. Anim. Feed Sci. Technol. 170: 147-159.

Thomson, A.L., Humphries, D. J., Kliem, K.E., Dittmann, M. T., and C. K.
Reynolds. 2017. Effects of replacing maize silage with lucerne silage and
lucerne silage chop length on rumen function and milk fatty acid
composition. J. Dairy Sci. 100: 1-12.

Tilley, J.M.A. and R.A. Terry. 1963. A two-stage technique for the in vitro
digestion of forage crop. J. British Grassl. Soc. 18: 104 — 111.

Tillman, A.D., H. Hartadi, S. Reksohadiprodjo, S. Prawirokusumo, dan S.
Lebdosoekojo. 1983. Illmu makanan ternak dasar. Gadjah Mada
University Press: Yogyakarta.

Toral, P. G., Hervas, G., Bichi, E., Belenguer, A., and P. Frutos. 2011. Tannins
as feed additives to modulate ruminal biohydrogenation: Effects on animal
performance, milk fatty acid composition and ruminal fermentation in dairy
ewes fed a diet containing sunflower oil. Anim. Feed Sci. Technol. 164(3—
4): 199-206.

Torres-Acosta, T., Alonso-Diaz, M., Hoste, H. Sandoval-Castro, C., and A.
Aguilar-Caballero. 2008. Efectos negativos y positivos del consumo de
forrajes ricos en taninos en la produccion de caprinos. Trop. Subtrop.
Agroecosyst. 9: 83-90.

Tsiplakou, E., and G. Zervas. 2013. The effect of fish and soybean oil inclusion in
goat diet on their milk and plasma fatty acid profile. Livest. Sci. 155(2—3):
236-243.

Utomo, R. 2010. Modifikasi metode penetapan kecernaan in vitro bahan kering
atau bahan organik. Buletin Sintesis. Yayasan Dharma Agrika Semarang.
5:1-11.

Van Soest P. 1994. Nutritional ecology of the ruminant, 2nd edition. Cornell
University Press, Ithaca, NY, USA and London, UK.

112



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG
TERHADAP PRODUK FERMENTASI

RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

UNIVERSITAS AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

Vasta, V., Makkar, H. P. S., Mele, M., and A. Priolo. 2009. Ruminal
biohydrogenation as affected by tannins in vitro. Br. J. Nutr. 102: 82—92.

Vasta, V., Ya, D. R., Mele, M., Serra, A., Luciano, G., Lanza, M. and A. Priolo.
2010. Bacterial and Protozoal Communities and Fatty Acid Profile in the
Rumen of Sheep Fed a Diet Containing Added Tannins. Appl. Environ.
Microbiol. 76(8): 2549—2555.

Vibart, R. E., S. P. Washburn, V. Fellner, M. H. Poore, J. T. Green Jr., and C.
Brownie. 2007. Varying endophyte status and energy supplementation of
fresh tall fescue in continuous culture. Anim. Feed Sci. Technol. 132:123—
136.

Waghorn, G.C., Ulyatt, M.J., John, A., and M. T. Fisher. 1987. The Effect of
condensed tannins on the site of digestion of amino-acids and other
nutrients in sheep fed on Lotus-corniculatus I. Br. J. Nutr. 57: 115-126.

Wanapat, M. and S. Khampa. 2006. Effect of mineralized solid palm fat and
feeding pattern on ruminal ecology and digestibility of nutrients in dairy
steers fed on urea-treated rice straw. Pakt. J. Nutr. 5: 319-324.

Wanapat, M., Mapato, C., Pilajun, R., and W. Toburan. 2011. Effects of vegetable
oil supplementation on feed intake, rumen fermentation, growth
performance, and carcass characteristic of growing swamp buffaloes.
Livest. Sci. 135: 32-37.

Wencelova, M., Varadyova, Z., Mihalikova, K., Cobanova, K., Plach, I., Pristas,
P., Jal¢, D., and S. KiSidayova. 2015. Rumen fermentation pattern, lipid
metabolism and the microbial community of sheep fed a high-concentrate
diet supplemented with a mix of medicinal plants. Small Rum. Res. 125:
64—72.

Whitney, T. R., and J. P. Muir. 2010. Redberry juniper as a roughage source in
lamb feedlot rations: Performance and serum nonesterified fatty acids,
urea nitrogen, and insulin-like growth factor-1 concentrations 1. J. Anim.
Sci. 88: 1492-1502.

Williams, Y. J., S. Popovski, S. M. Rea, L. C. Skillman, A. F. Toovey, K. S.
Northwood, and A. D. G. Wright. 2009. A vaccine against rumen
methanogens can alter the composition of archaeal popu- lations. Appl.
Environ. Microbiol. 75:1860-1866.

Whitford, M. F., Teather, R. M., and R.J. Forster. 2001. Phylogenetic analysis of
methanogens from the bovine rumen. BMC Microbiol. 1: 1-5.

Woodward, S. L., Waghorn, G. C., and N.A. Thomson. 2006. Supplementing
dairy cows with oils to improve performance and reduce methane — does
it work? New Zealand Society of Anim. Prod. Online Archive. 66: 176—
181.

Wu, O. A. Ohajuruka, D. L. and Palmquist: Ruminal synthesis, biohydrogenation,
and digestibility of fatty acids by dairy cows. J Dairy Sci. 1991, 74, 3025—
3034.

113



EFEK IMBANGAN LAMTORO DAN RUMPUT GAJAH DENGAN PENAMBAHAN MINYAK JAGUNG

TERHADAP PRODUK FERMENTASI
RUMEN, PRODUKSI GAS METAN, DAN KECERNAAN NUTRIEN SECARA IN VITRO

AGUNG IRAWAN, Ir. Cuk Tri Noviandi, S.Pt., M.Anim.St., Ph.D., IPM; Prof. Dr. Ir. Kustantinah, DEA

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

Wu, D., Xu, L., Tang, S., He, Z., Tan, Z., Han, X., Zhou, C., Kang, J., and M.
Wang. 2015. Supplementation of increasing amounts of linoleic acid to
Leymus chinensis decrease methane production and improve fatty acid
composition in vitro. Eur. Lip. Sci. Technol. 117(7): 945-953.

Yang, S.Y., Ningrat, RW.S., Eun, J-S and B.R. Min. 2016. Effects of
Supplemental Virgin Coconut Oil and Condensed Tanin Extract from Pine
Bark in Lactation Dairy Diets on Ruminal Fermentation in a Dual-Flow
Continuous Culture System, J Adv. Dairy Res. 4: 160.

Zhang, C. M., Guo, Y. Q., Yuan, Z. P.,, Wu, Y. M., Wang, J. K., Liu, J. X., and W.
Y. Zhu. 2008. Effect of octadeca carbon fatty acids on microbial
fermentation, methanogenesis and microbial flora in vitro. Anim. Feed Sci.

Technol. 146: 259-269.

114



	DAFTAR PUSTAKA

