Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan

Kinetika Fermentasi Rumen Secara In Vitro

Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abdollahi, M. R., V. Ravindran, and B. Svihus. 2013. Pelleting of broiler
diets: An overview with emphasis on pellet quality and nutritional
value. Animal Feed Science and Technology. 179(1): 1-23.

Adamczyk, B., J. Simon, V. Kitunen, and A. Smolander. 2017. Tannins
and their complex interaction with different organic nitrogen
compounds and enzymes: old paradigms versus recent advances.
Chemistry Open. 6(5): 610-614.

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.

Aderinola, O. A., S. T. Oyewole, and D. O Okunlola. 2021. Shelf life
potential and microbial load of varying mixtures of grass-legume
pellets: a dry season feed. The XXIV International Grassland
Congress Proceeding. 1-4.

Ahmed, M., J. Pickova, T. Ahmad, M. Liaquat, A. Farid, and M. Jahangir.
2016. Oxidation of lipids in foods. Sarhad Journal of
Agriculture. 32(3): 230-238.

Akbar, M. R. L., D. M. Suci, dan I. Wijayanti. 2017. Evaluasi kualitas pellet
pakan itik yang disuplementasi tepung daun mengkudu (Morinda
citrifolia) dan disimpan selama 6 minggu. Buletin llmu Makanan
Ternak. 15(2): 31-48.

Alexander, R. R. dan J. M. Griffith. 1993. Basic Biochemical Methods. 2nd
ed. Wiley- Liss, Inc. New York.

Anam, M. K., C. Hanim, and L. M. Yusiati. 2022. Feed intake and feed
digesbility of male merino sheep with adding mahagany leaves
(Swietania mahagoni) as a source of tannins in feed. In 9th
International Seminar on Tropical Animal Production (ISTAP
2021). 75-78.

Anantasook, N., M. Wanapat, A. Cherdthong, and P. Gunun. 2013.
Changes of microbial population in the rumen of dairy steers as
influenced by plant containing tannins and saponins and roughage
to concentrate ratio. Asian-Australasian Journal of Animal
Sciences. 26(11): 1583-1591.

Amarowicz, R. 2007. Tannins: the new natural antioxidants?. European
Journal of Lipid Science and Technology. 109(6): 549-551.

AOAC. 2005. Official Method of Analysis of the Association of Official
Analitycal Chemist. 18th ed. Maryland: AOAC International.
William Harwitz (ed). United Stated of America.

58



Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan

Kinetika Fermentasi Rumen Secara In Vitro

Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Bannink, A. and S. Tamminga. 2005. Rumen Function. In Quantitative
Aspects of Ruminant Digestion and Metabolism. CABI Publishing.
Wallingford UK. P. 265.

Barahona, R., C. E. Lascano, R. Cochran, J. Morrill, and E. C. Titgemeyer.
1997. Intake, digestion, and nitrogen utilization by sheep fed
tropical legumes with contrasting tannin concentration and
astringency. Journal of Animal Science. 75(6): 1633-1640.

Basri, A. C., W. P. Yustanto, A. Kurniawati, C. Hanim, M. A. Anas, and L.
M. Yusiati. 2021. Dietary Swietenia mahagoni as tannin source to
increase in-vitro nutrients digestibility. Advances in Animal and
Veterinary Science. 9(12): 2184-2193.

Bergmeyer, H.V. and M.G. Grassl. 1983. Methods of enzymatic analysis.
Verlag Chemie, Weinheim. Vol. Il.

BMKG. 2022. Buletin Gas Rumah Kaca Vol 2 No 1. Pusat Layanan Iklim
Terapan BMKG.

Bodas, R., N. Prieto, R. Garcia-Gonzalez, S. Andrés, F. J. Giraldez, and
S. Lopez. 2012. Manipulation of rumen fermentation and methane
production with plant secondary metabolites. Animal Feed Science
and Technology. 176(1-4): 78-93.

Broucek, J. 2014. Production of methane emissions from ruminant
husbandry: a review. Journal of Environmental Protection. 5(15):
1482-1493.

Bueno, I. C., R. A. Brandi, R. Franzolin, G. Benetel, G. M. Fagundes, A. L.
Abdalla, and J. P. Muir. 2015. In vitro methane production and
tolerance to condensed tannins in five ruminant species. Animal
Feed Science and Technology. 205: 1-9.

CABI. 2023. Invasive Species Compendium. Wallingford. UK: CAB
International. www.cabi.org/isc. Diakses tanggal 31 Oktober 2023.

Cano, A., M. Andres, A. Chiralt and C. Gonzélez-Martinez. 2020. Use of
tannins to enhance the functional properties of protein based
films. Food Hydrocolloids. 100: 1-9.

Caro, D., S. J. Davis, S. Bastianoni, and K. Caldeira. 2014. Global and
regional trends in greenhouse gas emissions from
livestock. Climatic Change. 126: 203-216.

Chen, X. B. 1994. An Excel Application Programme for Processing Feed
Degradibility Data User Manual Rowett Research Institute. UK.

Chu, Q., B. Bao, and W. Wu. 2018. Mechanism of interaction between
phenolic compounds and proteins based on non-covalent and
covalent interactions. Medicine Research. 2(3): 1-6.

59


http://www.cabi.org/isc

Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan

Kinetika Fermentasi Rumen Secara In Vitro

Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Danilo, D. M., M. D. B. Arrigoni, and R. D. L. Pacheco. 2016. Rumenology.
Springer, Switzerland. P. 65.

de Oliveira, K. G., V. A. V. Queiroz, L. de Almeida Carlos, L. de Morais
Cardoso, H. M. Pinheiro-Sant’‘Ana, P. C. Anunciagdo, C. B. de
Menezes, E. C. da Silva, and F. Barros. 2017. Effect of the
storage time and temperature on phenolic compounds of sorghum
grain and flour. Food Chemistry. 216: 390-398.

Defar, G. 2017. A review on causes of climate change: challenges and
opportunities for livestock production in the tropics. Environ
Microbiol. 3(2): 19-29.

Divya, K., H. R. Pradeep, K. K. Kumar, H. K. Venkatesh, and T. Jyothi.
2012. Herbal drug Swietenia mahagoni Jacq.-a review. Global
Journal of Research on Medicinal Plants & Indigenous
Medicine. 1(10): 557-567.

Elevitch, C. R. and H. I. Manner. 2006. Artocarpus heterophyllus
(jackfruit). Species Profiles for Pacific Island Agroforestry.
Sustainable Agriculture Research and Education. 10: 1-25.

Embaby, H. E. S. 2011. Effect of heat treatments on certain antinutrients
and in vitro protein digestibility of peanut and sesame seeds. Food
Science and Technology Research. 17(1): 31-38.

Eun, J. S. and K. A. Beauchemin. 2005. Effects of a proteolytic feed
enzyme on intake, digestion, ruminal fermentation, and milk
production. Journal of Dairy Science. 88(6): 2140-2153.

Farenzena, R., G. V. Kozloski, M. P. Mezzomo, and A. C. Fluck. 2013.
Forage degradability, rumen bacterial adherence and fibrolytic
enzyme activity in vitro: effect of pH or glucose concentration. The
Journal of Agricultural Science. 152(2): 325-332.

Farha, A. K., Q. Q. Yang, G. Kim, H. B. Li, F. Zhu, H. Y. Liu, R. Y. Gan and
H. Corke. (2020). Tannins as an alternative to antibiotics. Food
Bioscience. 38: 1-14.

Fonseca, N. V. B., A. D. S. Cardoso, A. S. R. D. S. Bahia, J. D., Messana,
E. F. Vicente, and R. A. Reis. 2023. Additive tannins in ruminant
nutrition: An alternative to achieve sustainability in animal
production. Sustainability. 15(5): 1-12.

Frazier, R. A., H. B. Deaville, , R. J. X. Green, E. Stringano, |. Willoughby,
J. Plant, and I. Mueller-Harvey. 2010. Interactions of tea tannins
and condensed tannins with proteins. Journal of Pharmaceutical
and Biomedical Analysis. 51(2): 490-495.

Gallaher, R. N. and W. D. Pitman. 2001. Conservation of forages in the
tropics and subtropics. In: Tropical Forage Plants: Develepoment

60



Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan

Kinetika Fermentasi Rumen Secara In Vitro

Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

and Use. Sotomayor-Rios (eds.). CRC Press, Boca Raton,
London, New York, and Washington.

Garcia-Maraver, A., M. L. Rodriguez, F. Serrano-Bernardo, L. F. Diaz, and
M. Zamorano. 2015. Factors affecting the quality of pellets made
from residual biomass of olive trees. Fuel Processing
Technology. 129: 1-7.

Getachew, G., W. Pittroff, D. H. Putnam, A. Dandekar, S. Goyal, and E. J.
DePeters. 2008. The influence of addition of gallic acid, tannic
acid, or quebracho tannins to alfalfa hay on in vitro rumen
fermentation and microbial protein synthesis. Animal Feed
Science and Technology. 140(3): 444-461.

Goel, G., A. K. Puniya, C. N. Aguilar, and K. Singh. 2005. Interaction of gut
microflora with tannins in feeds. Naturwissenschaften. 92: 497-
503.

Glilgin, I., Z. Huyut, M. Elmastas, and H. Y. Aboul-Enein. 2010. Radical
scavenging and antioxidant activity of tannic acid. Arabian Journal
of Chemistry. 3(1): 43-53.

Halliwell, G. 1961. The action of cellulolytic enzymes from Myrothecium
verrucaria. Biochemical Journal. 79(1): 185-192.

Hasanah, C., A. Kurniawati, L. M. Yusiati, and Z. Bachruddin. 2020.
Methane Production and Methanogens Diversity in in vitro
Ruminal Fermentation with Mahogany Leaves Meal (Swietenia
mahagoni) as Tannin Source. In IOP Conference Series: Earth
and Environmental Science. 478(1): 1-5.

Hassanat, F. and C. Benchaar. 2012. Assessment of the effect of
condensed (acacia and quebracho) and hydrolysable (chestnut
and valonea) tannins on rumen fermentation and methane
production in vitro. Journal of the Science of Food and Agriculture.
93(2): 332-339.

Hassanpour, S., N. MaheriSis, and B. Eshratkhah. 2011. Plants and
secondary metabolites (tannins): a review. International Journal of
Forest, Soil and Erosion. 1(1): 47-53.

Hastuti, U. S., S. Sulisetijono, C. Thoyibah, S. H. Pratiwi, and K. Khotimah.
2022. Histological observation, identification, and secondary
metabolites content in endophytic fungi of mahogany tree
(Swietenia mahagoni Jacq). In 7th International Conference on
Biological Science (ICBS 2021). 156-164.

Herderich, M. J. and P. A. Smith. 2005. Analysis of grape and wine
tannins: methods, applications and challenges. Australian Journal
of Grape and Wine Research. 11(2): 205-214.

61



Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan

Kinetika Fermentasi Rumen Secara In Vitro

Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Ifani, M., F. M. Suhartati, and E. A. Rimbawanto. 2021. Effect of protection
of soybean meal using mahogany leaf extract in ruminant diet on
rumen fermentation products. Jurnal Ilmu Ternak dan Veteriner.
26(3): 96-107.

Jayanegara, A., G. Goel, H. P. Makkar, and K. Becker. 2015. Divergence
between purified hydrolysable and condensed tannin effects on
methane emission, rumen fermentation and microbial population in
vitro. Animal Feed Science and Technology. 209: 60-68.

Kamalak, A., O. Canbolat, and Y. A. V. U. Z Gurbuz. 2004. Comparison
between in situ dry matter degradation and in vitro gas production
of tannin-containing leaves from four tree species. South African
Journal of Animal Science. 34(4): 233-240.

Kapcum, C. and J. Uriyapongson. 2018. Effects of storage conditions on
phytochemical and stability of purple corn cob extract
powder. Food Science and Technology. 38: 301-305.

Karakurt, 1., G. Aydin, and K. Aydiner. 2012. Sources and mitigation of
methane emissions by sectors: A critical review. Renewable
Energy. 39(1): 40-48.

Katoch, R. 2022. Techniques in Forage Quality Analysis. Springer,
Singapore. P. 188.

Koli, P., S. Singh, B. K. Bhadoria, M. Agarwal, S. Lata, and Y. Ren. 2022.
Sequential extraction of proanthocyanidin fractions from ficus
species and their effects on rumen enzyme activities in
vitro. Molecules. 27(16): 51-53.

Kumar, D. and P. Kalita. 2017. Reducing postharvest losses during
storage of grain crops to strengthen food security in developing
countries. Foods. 6(8): 1-22.

Kumar, K., L. C. Chaudhary, and S. Kumar. 2014. Exploitation of tannins
to modulate rumen ecosystem and ruminants performance: A
review. Indian Juornal of Animal Science. 84(6): 609-618.

Kumar, S., A. K. Puniya, M. Puniya, S. S. Dagar, S. K. Sirohi, K. Singh,
and G. W. Griffith. 2009. Factors affecting rumen methanogens
and methane mitigation strategies. World Journal of Microbiology
and Biotechnology. 25: 1557-1566.

Kurth, J. M., H. J. Op den Camp, and C. U. Welte. 2020. Several ways one
goal—methanogenesis from unconventional substrates. Applied
Microbiology and Biotechnology. 104(16): 6839-6854.

Kweku, D. W., O. Bismark, A. Maxwell, K. A. Desmond, K. B. Danso, E. A.
Oti-Mensah, ,A. T. Quachie and B. B. Adormaa. 2018.
Greenhouse effect: greenhouse gases and their impact on global
warming. Journal of Scientific Research and Reports. 17(6): 1-9.

62



Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan

Kinetika Fermentasi Rumen Secara In Vitro

Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

L. R. McMahon, T. A. McAllister, B. P. Berg, W. Majak, S. N. Acharya, J.
D. Popp, B. E. Coulman, Y. Wang, and K. J. Cheng. 2000. A
review of the effects of forage condensed tannins on ruminal
fermentation and bloat in grazing cattle. Canadian Journal of Plant
Science. 80(3): 469-485.

Lascano, C. E., A. Schmidt, and R. Barahona. 2001. Forage quality and
the environment. In Proceedings International Grassland
Congress. 9(50): 1-19.

Liu, Y. and W. B. Whitman. 2008. Metabolic, phylogenetic, and ecological
diversity of the methanogenic archaea. Annals of the New York
Academy of Sciences. 1125(1): 171-189.

Louppe, D., A. A. Oteng-Amoako, and M. Brink. 2008. Plant Resources of
Tropical Africa (PROTA). Backhuysh Publishers, Netherlands. P.
528.

Lozano, M. G., Y. P. Garcia, K. A. Arellano, C. L. Ortiz, and N.
Balagurusamy. 2017. Livestock methane emission: microbial
ecology and mitigation strategies. Livestock Science SelimSekkin
IntechOpen. 51-69.

Mahanani, M. M. P., A. Kurniawati, C. Hanim, M. A. Anas, and L. M.
Yusiati. 2020. Effect of (Leucaena leucocephala) leaves as tannin
source on rumen microbial enzyme activities and in vitro gas
production kinetics. InIOP Conference Series: Earth and
Environmental Science. 478(1): 1-11.

Mailoa, M. N., M. Mahendradatta, A. Laga and N. Dijide. 2014.
Antimicrobial activities of tannins extract from guava leaves
(Psidium guajava L.) on pathogens microbial. International Journal
of Scientific & Technology Research. 3(1): 236-241.

Makkar, H. P. S. and K. Becker. 1996. Effect of pH, temperature, and time
on inactivation of tannins and possible implications in
detannification studies. Journal of Agricultural and Food
Chemistry. 44(5): 1291-1295.

Makkar, H. P. S., M. Bluemmel, N. K. Borowy, and K. Becker. 1993.
Gravimetric determination of tannins and their correlations with
chemical and protein precipitation methods. Journal of The
Science of Food and Agriculture. 61: 161-165.

McMahon, L. R., T. A. McAllister, B. P. Berg, W. Majak, S. N. Acharya, J.
D. Popp, B. E. Coulman, Y. Wang, and K. J. Cheng. 2000. A
review of the effects of forage condensed tannins on ruminal
fermentation and bloat in grazing cattle. Canadian Journal of Plant
Science. 80(3): 469-485.

63



Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan

Kinetika Fermentasi Rumen Secara In Vitro

Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

McSweeney, C. S., B. Palmer, D. M. McNeill, and D. O. Krause. 2001.
Microbial interactions with tannins: nutritional consequences for
ruminants. Animal Feed Science and Technology. 91(1): 83-93.

Menke, K.H. dan H. Steinngas. 1988. Estimation of energetic feed value
obtained from chemical analysis and in vitro gas production using
rumen fluid. Animal Research and Developmen. 28: 7 - 55.

Min, B. R., G. T. Attwood, W. C. McNabb, A. L. Molan, and T. N. Barry.
2005. The effect of condensed tannins from Lotus corniculatus on
the proteolytic activities and growth of rumen bacteria. Animal
Feed Science and Technology. 121(1): 45-58.

Morgavi, D. P., E. Forano, C. Martin and C. J. Newbold. 2010. Microbial
ecosystem and methanogenesis in ruminants. Journal Animal
Science. 4(7):1024-1036.

Moumen, A., G. Azizi, K. B. Chekroun, and M. Baghour. 2016. The effects
of livestock methane emission on the global warming: a
review. International Journal of Global Warming. 9(2): 229-253.

Moyo, M. and |. Nsahlai. 2021. Consequences of increases in ambient
temperature and effect of climate type on digestibility of forages by
ruminants: A meta-analysis in relation to  global
warming. Animals. 11(1): 1-17.

Muramatsu, K., A. Massuquetto, F. Dahlke, and A. Maiorka. 2015. Factors
that affect pellet quality: a review. Journal of Agricultural Science
and Technology. 9(2): 717-722.

Nasar-Abbas, S. M., K. H. M. Siddique, J. A. Plummer, P. F. White, D.
Harris, K. Dods, and M. D'antuono. 2009. Faba bean (Vicia faba
L.) seeds darken rapidly and phenolic content falls when stored at
higher temperature, moisture and light intensity. LWT-Food
Science and Technology. 42(10): 1703-1711.

Nawab, A., G. Li, L. An, Y. Nawab, Y. Zhao, M. Xiao, S. Tang and C. Sun.
2020. The potential effect of dietary tannins on enteric methane
emission and ruminant production, as an alternative to antibiotic
feed additives—a review. Annals of Animal Science. 20(2): 355-
388.

Nimse, S. B. and D. Pal. 2015. Free radicals, natural antioxidants, and
their reaction mechanisms. Royal Society of Chemistry
Advances. 5(35): 27986-28006.

Nsahlai, I. V., F. N. Fon, and N. A. D. Basha. 2011. The effect of tannin
with and without polyethylene glycol on in vitro gas production and
microbial enzyme activity. South African Journal of Animal
Science. 41(4): 337-344.

64



Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan
Kinetika Fermentasi Rumen Secara In Vitro
Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

O’Mara, F. P. 2011. The significance of livestock as a contributor to global
greenhouse gas emissions today and in the near future. Animal
Feed Science and Technology. 166: 7-15.

drskov, E. R. 2000. The In Situ Technique for The Estimation of Forage
Degradability in Ruminants. Forage Evaluation in Ruminant
Nutrition. CAB International, London. pp. 175-188.

Oyaniran, D. K., V. O. A. Ojo, R. Y. Aderinboye, B. A. Bakare, and J. A.
Olanite. 2018. Effect of pelleting on nutritive quality of forage
legumes. Livestock Research for Rural Development. 30(4).

Ozkose, E., R. Kuloglu, U. Comlekcioglu, B. Kar, I. Akyol, and M. S.
Ekinci. 2011. Effects of tannic acid on the fibrolytic enzyme activity
and survival of some ruminal bacteria. International Journal of
Agriculture and Biology. 13(3): 386-390.

Paritala, V., K. K. Chiruvella, C. Thammineni, R. G. Ghanta, and A.
Mohammed. 2015. Phytochemicals and antimicrobial potentials of
mahogany family. Revista Brasileira de Farmacognosia. 25(1): 61-
83.

Patra, A. K. and J. Saxena. 2010. Exploitation of dietary tannins to
improve rumen metabolism and ruminant nutrition. Journal of the
Science of Food and Agriculture. 91(1): 24-37.

Patra, A. K., B. R. Min, and J. Saxena. 2012. Dietary tannins on microbial
ecology of the gastrointestinal tract in ruminants. Dietary
Phytochemicals and Microbes. 237-262.

Petlum, A., P. Paengkoum, J. B. Liang, K. Vasupen, and S. Paengkoum.
2019. Molecular weight of condensed tannins of some tropical
feed-leaves and their effect on in vitro gas and methane
production. Animal Production Science. 59(12): 2154-2160.

Poncet-Legrand, C., B. Cabane, A. B. Bautista-Ortin, S. Carrillo, H.
Fulcrand, J. Perez, and A. Vernhet. 2010. Tannin oxidation: Intra-
versus intermolecular reactions. Biomacromolecules. 11(9): 2376-
2386.

Porter, L.J., L. N. Hrstich, and B. G.Chan. 1986. The conversion of
procyanidins and prodelphinidins to cyanidin and delphinidin.
Phytochemistry. 25(1): 223-230.

Prasetyo, A., A. Prabowo, R. N. Hayati, and H. Kurnianto. 2023. The effect
of long time of storage on physical quality, nutrient content, and in
vitro digestibility of cattle complete feed. In IOP Conference
Series: Earth and Environmental Science. 1246(1): 1-11.

Radovanovié, B., A. Radovanovi¢, V. Nikoli¢, N. Manojlovi¢, and J.
Dimitrijevic. 2017. Storage effect on phenolic content and

65



Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan
Kinetika Fermentasi Rumen Secara In Vitro
Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

antioxidant activity in selected fruit extracts. Bulgarian Chemical
Communication. 49(4): 879-883.

Reed, J. D. 1995. Nutritional toxicology of tannins and related polyphenols
in forage legumes. Journal of Animal Science. 73(5): 1516-1528.

Regupathi, E. R., A. Suriya, and R. S. Geethapriya. 2019. On studying
different types of pelletizing system for fish feed. International
Journal of Fishiries and Aquatic Studies. 7(2): 187-192.

Remillard, R. L. 2023. Equine Clinical Nutrition. John Wiley & Sons, USA.
P. 253.

Rubanza, C. D. K., M. N. Shem, R. Otsyina, S. S. Bakengesa, T. Ichinohe,
and T. Fujihara. 2005. Polyphenolics and tannins effect on in vitro
digestibility of selected Acacia species leaves. Animal Feed
Science and Technology. 119(1-2): 129-142.

Sadhu, S., P. Saha, S. K. Sen, S. Mayilraj, and T. K. Maiti. 2013.
Production, purification and characterization of a novel
thermotolerant endoglucanase (CMCase) from Bacillus strain
isolated from cow dung. SpringerPlus. 2(1): 1-10.

Salama, A., M. A. Tawfik, and M. M. Abd-Elaal. 2021. Performance
evaluation of a novel design of feed pellets vertical cooler. Zagazig
Journal of Agricultural Research. 48(3): 729-745.

Salami, S. A., B. Valenti, M. Bella, M. N. O'Grady, G. Luciano, J. P. Kerry,
E. Jones, A. Priolo, and C. J. Newbold. 2018. Characterisation of
the ruminal fermentation and microbiome in lambs supplemented
with hydrolysable and condensed tannins. FEMS Microbiology
Ecology. 94(5): 1-13.

Santos, T. R., F. R. S. da Paixdo, A. M. L. Catdo, E. R. Muniz, C. S.
Ribeiro-Silva, S. F. Taveira, S. F., C. Luz, G. M. Mascarin, E. K. K.
Fernandes, and R. N. Marreto. 2021. Inorganic pellets containing
microsclerotia of Metarhizium anisopliae: A new technological
platform for the biological control of the cattle tick Rhipicephalus
microplus. Applied Microbiology and Biotechnology. 105(12):
5001-5012.

Santos-Sanchez, N. F., R. Salas-Coronado, C. Villanueva-Cafiongo, and
B. Hernandez-Carlos. 2019. Antioxidant compounds and their
antioxidant mechanism. Antioxidants. 10: 1-29.

Sasongko, W. T., Firsoni, and T. Wahyono. 2022. Protein protection to
increase ruminant feed protein efficiency in vitro. In International
Conference on Improving Tropical Animal Production for Food
Security (ITAPS 2021). 20: 92-95.

66



Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan

Kinetika Fermentasi Rumen Secara In Vitro

Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Sasongko, W. T., L. M. Yusiati, Z. Bachruddin, dan Mugiono. 2010.
Optimalisasi pengikaan tanin daun nangka dengan protein bovine
serum albumin protein. Buletin Peternakan. 34(3):154-158.

Shahidi, F. and C. S. Dissanayaka. 2023. Phenolic-protein interactions:
insight from in-silico analyses—a review. Food Production,
Processing and Nutrition. 5(1): 1-21.

Shrinivasa, D. J. and S. M. Mathur. 2020. Compound feed production for
livestock. Current Science. 118 (4): 553-559.

Singh, B., L. C. Chaudhary, N. Agarwal, and D. N. Kamra. 2011. Effect of
feeding Ficus infectoria leaves on rumen microbial profile and
nutrient utilization in goats. Asian-Australasian Journal of Animal
Sciences. 24(6): 810-817.

Singh, S., and S. S. Kundu. 2010. Effect of tropical browse leaves
supplementation on rumen enzymes of sheep and goats fed
Dichanthium annulatum grass-based diets. Tropical Animal Health
and Production. 42: 1181-1187.

Soeder, D. J. 2021. Greenhouse gas sources and mitigation strategies
from a geosciences perspective. Advances in Geo-Energy
Research. 5(3): 274-285.

Soldado, D., R. J. Bessa, and E. Jer6nimo. 2021. Condensed tannins as
antioxidants in ruminants—Effectiveness and action mechanisms
to improve animal antioxidant status and oxidative stability of
products. Animals. 11(11): 3243.

Stavi, I. and Lal, R. 2013. Agriculture and greenhouse gases, a common
tragedy. A review. Agronomy for Sustainable Development. 33(2):
275-289.

Strauss, G. and S. M. Gibson. 2004. Plant phenolics as cross-linkers of
gelatin gels and gelatin-based coacervates for use as food
ingredients. Food Hydrocolloids. 18(1): 81-89.

Tan, H. Y., C. C. Sieo, N. Abdullah, J. B. Liang, X. D. Huang, and Y. W.
Ho. 2011. Effects of condensed tannins from Leucaena on
methane production, rumen fermentation and populations of
methanogens and protozoa in vitro. Animal Feed Science and
Technology. 169(3-4): 185-193.

Tavendale, M. H., L. P. Meagher, D. Pacheco, N. Walker, G. T. Attwood,
and S. Sivakumaran. 2005. Methane production from in vitro
rumen incubations with Lotus pedunculatus and Medicago sativa,
and effects of extractable condensed tannin fractions on
methanogenesis. Animal Feed Science and Technology. 123: 403-
419.

67



Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan

Kinetika Fermentasi Rumen Secara In Vitro

Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.

Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Tosif, M. M., A. Najda, A. Bains, T. C. Krishna, P. Chawla, M. Dyduch-
Sieminska, J. Klepcka, and R. Kaushik. 2021. A comprehensive
review on the interaction of milk protein concentrates with plant-
based polyphenolics. International Journal of  Molecular
Sciences. 22(24): 1-20.

Troszynska, A. dan E. Ciska. 2002. Phenolic compounds of seed coats of
white and coloured varieties of pea (Pisum sativum L.) and their
total antioxidant activity. Czech Journal of Food Sciences. 20(1):
15-22.

Tumuluru, J. S., C. C. Conner, and A. N. Hoover. 2016. Method to produce
durable pellets at lower energy consumption using high moisture
corn stover and a corn starch binder in a flat die pellet mill. Journal
of Visualized Experiments. 112: 1-13.

Utama, C. S., B. Sulistiyanto, dan R. D. Rahmawati. 2020. Kualitas fisik
organoleptis, hardness dan kadar air pada berbagai pakan ternak
bentuk pellet. Jurnal Litbang Provinsi Jawa Tengah. 18(1): 43-53.

Utari, A. and L. Warly. 2021. Tannin contents of jackfruit leaves
(Artocarpus heterophyllus) extract and moringa leaves (Moringa
oleifera) extract as functional additive feed in ruminan livestock.
In IOP Conference Series: Earth and Environmental Science.
757(1): 1-12.

Van der Poel, A. F. B., M. R. Abdollahi, H. Cheng, R. Colovic, L. A. Den
Hartog, D. Miladinovic, G. Page, K. Sijssens, J. F. Smillie, M.
Thomas, W. Wang, P. Yu, and W. H. Hendriks. 2020. Future
directions of animal feed technology research to meet the
challenges of a changing world. Animal Feed Science and
Technology. 270: 1-14.

Velioglu, Y., G. Mazza, L. Gao, and B. D. Oomah. 1998. Antioxidant
activity and total phenolics in selected fruits, vegetables, and grain
products. Journal of Agricultural and Food Chemistry. 46(10):
4113-4117.

Vissers, A. M., A. E. Blok, A. H. Westphal, W. H. Hendriks, H. Gruppen,
and J. P. Vincken. 2017. Resolubilization of protein from water-

insoluble phlorotannin—protein complexes upon
acidification. Journal of Agricultural and Food Chemistry. 65(44):
9595-9602.

Vukmirovi¢, B., R. Colovi¢, S. Rakita, T. Brlek, O. Puragié, and D. Sola-
Oriol. 2017. Importance of feed structure (particle size) and feed
form (mash vs. pellets) in pig nutrition—A review. Animal Feed
Science and Technology. 233: 133-144.

Wahyono, T., W. T Sasongko, M. Sholihah, dan M. R. Pikoli. 2017.
Pengaruh penambahan tanin daun nangka (Artocarpus

68



Pengaréjh Masa Simpan Pelet Daun Mahoni dan Nangka Sebagai Sumber Tanin terhadap Aktivitas
Enzim dan
Kinetika Fermentasi Rumen Secara In Vitro
Novia Rizqi Elvitasari, Dr. Ir. Muhsin Al Anas, S.Pt., IPP.
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2024 | Diunduh dari http://etd.repository.ugm.ac.id/

heterophyllus) terhadap nilai biologis daun kelor (Moringa oleifera)
dan jerami kacang hijau (Vigna radiata) secara in vitro. Buletin
Peternakan. 41(1): 15-25.

Wahyuni, I. M. D., A. Muktiani, dan M. Christiyanto. 2014. Kecernaan
bahan kering dan bahan organik dan degradabilitas serat pada
pakan yang disuplementasi tanin dan saponin. Jurnal
Agripet. 14(2): 115-124.

Wati, N. E., J. Achmadi, dan E. Pangestu. 2012. Degradasi nutrien bahan
pakan limbah pertanian dalam rumen kambing secara in
sacco. Animal Agriculture Journal. 1(1): 485-498.

Weimer, P. J., J. B. Russell, and R. E. Muck. 2009. Lessons from the cow:
what the ruminant animal can teach us about consolidated
bioprocessing of cellulosic biomass. Bioresource
Technology. 100(21): 5323-5331.

Wirayudha, P., W. Setyono, |. G. S. Budisatria, R. Rahmawati, and
Kustantinah. 2022. Effects of dietary supplementation with jackfruit
leaves and soybean meal on nutrient intake and digestibility in
sheep. In 6th International Seminar of Animal Nutrition and Feed
Science (ISANFS 2021). 82-85.

Youssef, N. M., E. El Habbai, N. G. Abdel Azizi, A. A. Mazher, A. M. Z.
Sarhan, and A. M. S. Arafa. 2019. Effect of bio and chemical
fertilization on growth and chemical composition of Swietenia
mahagoni seedlings under different growing media. Middle East
Journal of Agriculture Research. 8(2): 495-505.

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

Zaidi—Yahiaoui, R., F. B. A. A. Zaidi, and A. A. Bessai. 2008. Influence of
gallic and tannic acids on enzymatic activity and growth of
Pectobacterium  chrysanthemi (Dickeya chrysanthemi bv.
chrysanthemi). African Journal of Biotechnology. 7(4): 1-5.

Zervas, G. and E. Tsiplakou. 2012. An assessment of GHG emissions
from small ruminants in comparison with GHG emissions from
large  ruminants and monogastric livestock. Atmospheric
Environment. 49: 13-23.

69



