Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan )
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU.

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

DAFTAR PUSTAKA

Abdollahi, M. R., Zaefarian, F., & Ravindran, V. (2018). Feed intake response
of broilers: Impact of feed processing. Animal Feed Science and
Technology, 237, 154-165.
https://doi.org/10.1016/j.anifeedsci.2018.01.013

Abdul-Aziz, T., & Fletcher, O. J. (2016). Alimentary System. In T. Abdul-Aziz, O.
J. Fletcher, & H. J. Barnes (Ed.), Avian Histopathology (4" ed., hal. 271-277).
Florida, USA: The American Association of Avian Pathologists.

Abedi, A., & Talebi, E. (2015). Effect of aflatoxins on poultry production and
control methods of destructive influence. ARPN Journal of Agricultural and
Biological Science, 10(12), 441-446. http://www.arpnjournals.com

Abo-State, M. A., Ragab, A. M. E., EL-Gendy, N. S., Farahat, L. A., & Madian, H.
R. (2014). Bioethanol production from rice straw enzymatically saccharified
by fungal isolates, Trichoderma viride F94 and Aspergillus terreus F98. Soft,
3(2), 19-29. https://doi.org/10.4236/s0ft.2014.32003

Adhyaru, D., Bhatt, N., & Modi, H. (2018). Current Insights on Microbial
Xylanase. (D. Adhyaru, N. Bhatt, & H. . Modi, Ed.). Mauritius: LAP (Lambert
Academic Publishing).

Agarussi, M. C. N., Pereira, O. G., de Paula, R. A., da Silva, V. P., Roseira, J. P. S.,
& e Silva, F. F. (2019). Novel lactic acid bacteria strains as inoculants on
alfalfa  silage  fermentation.  Scientific ~ Reports,  9(1), 1-9.
https://doi.org/10.1038/s41598-019-44520-9

Ahiwe, E. U., Omede, A. A., Abdallh, M. B., & lji, P. A. (2018). Managing Dietary
Energy Intake by Broiler Chickens to Reduce Production Costs and Improve
Product Quality. (B. Yiicel & T. Taskin, Ed.), Animal Husbandry and
Nutrition. London, United Kingdom: Intechopen. DOl:
10.5772/intechopen.76972

Ajijolakewu, K. A., Leh, C. P, Lee, C. K, & Wan Nadiah, W. A. (2017).
Characterization of novel Trichoderma hemicellulase and its use to enhance
downstream processing of lignocellulosic biomass to simple fermentable
sugars. Biocatalysis and Agricultural Biotechnology, 11, 166-175.
https://doi.org/10.1016/j.bcab.2017.06.005

Ajijolakewu, K. A., Leh, C. P., Wan Abdullah, W. N., & Lee, C. K. (2016).
Assessment of the effect of easily-metabolised carbon supplements on
xylanase production by newly isolated Trichoderma asperellum USM SD4
cultivated on oil palm empty fruit bunches. BioResources, 11(4), 9611-9627.
https://doi.org/10.15376/biores.11.4.9611-9627

Ajuwon, K. M. (2016). Toward a better understanding of mechanisms of probiotics
and prebiotics action in poultry species. Journal of Applied Poultry Research,
25(2), 277-283. https://doi.org/10.3382/japr/pfv074

Akanksha, K., Prasad, A., Sukumaran, R. K., Madhavan Nampoothiri, K., Pandey,
A., Rao, S. S., & Binod, P. (2014). Dilute acid pretreatment and enzymatic
hydrolysis of sorghum biomass for sugar recovery—A statistical approach.
Indian  Journal of Experimental Biology, 52(11), 1082-1089.
https://www.researchgate.net/publication/268157747

147



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +7¢
UNIVERSITAS

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

AL-Hmadi, H., Mokni, R. El, Joshi, R. K., Ashour, M. L., & Hammami, S. (2021).
The impact of geographical location on the chemical compositions of
Pimpinella lutea desf. growing in Tunisia. Applied Sciences (Switzerland),
11(16), 1-9. https://doi.org/10.3390/app11167739

Alagawany, M., Elngsr, S. S., & Farag, M. R. (2018). The role of exogenous
enzymes in promoting growth and improving nutrient digestibility in poultry.
Iranian  Journal of  Veterinary  Research, 19(3), 157-164.
https://doi.org/10.22099/ijvr.2018.4932

Alvarado, F. (1967). D-xylose transport in the chicken small intestine. Comp.
Biochem Physiol., 20, 461-470. https://doi.org/10.1016/0010-
406X(67)90261-7

Alvarez, C., Gonzalez, A., Ballesteros, I., & Negro, M. J. (2021). Production of
xylooligosaccharides, bioethanol, and lignin from structural components of
barley straw pretreated with a steam explosion. Bioresource Technology, 342,
1-9. https://doi.org/10.1016/j.biortech.2021.125953

Amam, A., & Harsita, P. A. (2019). Three pillars of livestock farming business
breeding, feeding, and management. Jurnal Sain Peternakan Indonesia, 14(4),
431-439. https://doi.org/10.31186/jspi.id.14.4.431-439

Anda-Flores, Y. De, Carvajal-Millan, E., Lizardi-Mendoza, J., Rascon-Chu, A.,
Tanori-Cordova, J., Martinez-Lopez, A. L., Burgara-Estrella, A.J., & Pedroza-
Montero, M. R. (2021). Conformational behavior, topographical features, and
antioxidant activity of partly de-esterified arabinoxylans. Polymers, 13(16), 1-
11. https://doi.org/10.3390/polym13162794

AOAC. (2019). Official methods of Analysis. (J. George W. Latimer, Ed.) (21th
ed.). Gaithersburg, MD: AOAC International.

Avershina, E., Frisli, T., & Rudi, K. (2013). De novo semi-alignment of 16s rRNA
gene sequences for deep phylogenetic characterization of next generation
sequencing data. Microbes and Environments, 28(2), 211-216.
https://doi.org/10.1264/jsme2.ME12157

Aviagen. (2022). Ross 308 / ROss 308 FF Broiler Performance Objectives.
https://aviagen.com/ap/brands/ross/products/ross-308. Diakses 26 Oktober,
2023

Baker, J. T., Duarte, M. E., Holanda, D. M., & Kim, S. W. (2021). Friend or foe?
Impacts of dietary xylans, xylooligosaccharides, and xylanases on intestinal
health and growth performance of monogastric animals. Animals, 11(3), 1-28.
https://doi.org/10.3390/ani11030609

Bamigbade, G. B., Subhash, A. J., Kamal-Eldin, A., Nystrom, L., & Ayyash, M.
(2022). An updated review on prebiotics: Insights on potentials of food seeds
waste as source of potential prebiotics. Molecules, 27(18).
https://doi.org/10.3390/molecules27185947

Bandikari, R., Poondla, V., & Obulam, V. S. R. (2014). Enhanced production of
xylanase by solid state fermentation using Trichoderma koeningi isolate: effect
of pretreated agro-residues. 3 Biotech, 4(6), 655-664.
https://doi.org/10.1007/s13205-014-0239-4

Barzegar, S., Wu, S-B., Choct, M., & Swick, R. A. (2020). Factors affecting energy
metabolism and evaluating net energy of poultry feed. Poultry Science 99,



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk

Peningkatan

Produktivitas Ayam Pedaging _
Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +7*

UNIVERSITAS

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

487-498. http://dx.doi.org/10.3382/ps/pez554

Bautil, A., Verspreet, J., Buyse, J., Goos, P., Bedford, M. R., & Courtin, C. M.
(2020). Arabinoxylan-oligosaccharides kick-start arabinoxylan digestion in
the aging broiler. Poultry Science, 99(5), 2555-2565.
https://doi.org/10.1016/j.psj.2019.12.041

Bedford, M. R., & Schulze, H. (1998). Exogenous enzymes for pigs and poultry.
Nutrition Research Reviews, 11(1), 91-114.
https://doi.org/10.1079/nrr19980007

Bedford, M. R. (2018). The evolution and application of enzymes in the animal feed
industry: the role of data interpretation. British Poultry Science, 59(5), 486—
493. https://doi.org/10.1080/00071668.2018.1484074

Bhardwaj, N., Kumar, B., & Verma, P. (2019). A detailed overview of xylanases:
an emerging biomolecule for current and future prospective. Bioresources and
Bioprocessing, 6(1), 1-36.

Bidell, M. R., Hobbs, A. L. V., & Lodise, T. P. (2022). Gut microbiome health and
dysbiosis: A clinical primer. Pharmacotherapy, 42(11), 849-857.
https://doi.org/10.1002/phar.2731

Bokulich, N. A., Subramanian, S., Faith, J. J., Gevers, D., Gordon, J. I., Knight, R.,
Mills, D.A., & Caporaso, J. G. (2013). Quality-filtering vastly improves
diversity estimates from Illumina amplicon sequencing. Nature Methods,
10(1), 57-59. https://doi.org/10.1038/nmeth.2276

Boonchuay, P., Techapun, C., Seesuriyachan, P., & Chaiyaso, T. (2014).
Production of xylooligosaccharides from corncob using a crude thermostable
endo-xylanase from Streptomyces thermovulgaris TISTR1948 and prebiotic
properties. Food Science and Biotechnology, 23(5), 1515-1523.
https://doi.org/10.1007/s10068-014-0207-0

Brown, K., DeCoffe, D., Molcan, E., & Gibson, D. L. (2012). Diet-induced
dysbiosis of the intestinal microbiota and the effects on immunity and disease.
Nutrients, 4(8), 1095-1119. https://doi.org/10.3390/nu4081095

Brudnicki, A., Brudnicki, W., Szymeczko, R., Bednarczyk, M., Pietruszynska, D.,
& Kirkitto-Stacewicz, K. (2017). Histo-morphometric adaptation in the small
intestine of broiler chicken, after embryonic exposure to a — Galactosides.
Journal of Animal and Plant Sciences, 27(4), 1075-1082.
https://www.researchgate.net/publication/318943302_Histo-
morphometric_adaptation_in_the_small_intestine_of broiler_chicken_after
embryonic_exposure to_a - Galactosides

BSN. (2006). SNI (Standar Nasional Indonesia) Pakan ayam ras pedaging masa
akhir (broiler finisher). Badan Standarisasi Nasional.

Burton, R. A., & Fincher, G. B. (2014). Evolution and development of cell walls in
cereal grains. Frontiers in Plant Science, 5, 1-15.
https://doi.org/10.3389/fpls.2014.00456

Carpenter, K. J., & Clegg, K. M. (1956). The metabolizable energy of poultry
feeding stuffs in relation to their chemical composition. Journal of the Science
of Food and Agriculture, 7(1), 45-51.
https://doi.org/10.1002/jsfa.2740070109

Carrasco, J. M. D., Casanova, N. A., & Miyakawa, M. E. F. (2019). Microbiota, gut



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan

Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +YV

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

health and chicken productivity: What is the connection? Microorganisms,
7(10), 1-15. https://doi.org/10.3390/microorganisms7100374

Carvalho, Ana Flavia Azevedo, Figueiredo, F. C. de, Campioni, T. S., Pastore, G.
M., & de Oliva Neto, P. (2020). Improvement of some chemical and biological
methods for the efficient production of xylanases, xylooligosaccharides and
lignocellulose from sugar cane bagasse. Biomass and Bioenergy, 143, 1-9.
https://doi.org/10.1016/j.biombioe.2020.105851

Carvalho, Ana Flavia Azevedo, Neto, P. de O, da Silva, D. F., & Pastore, G. M.
(2013). Xylo-oligosaccharides from lignocellulosic materials: Chemical
structure, health benefits and production by chemical and enzymatic
hydrolysis. Food Research International, 51(1), 75-85.
https://doi.org/10.1016/j.foodres.2012.11.021

Carvalho, F. M., Mergulh&o, F. J. M., & Gomes, L. C. (2021). Using Lactobacilli
to fight Escherichia coli and Staphylococcus aureus biofilms on urinary tract
devices. Antibiotics, 10, 1525, 1-12.
https://doi.org/10.3390/antibiotics10121525

Castillo, S., Rodriguez, A., Bautista-Villarreal, M., Garcia-Solano, N., Gallardo-
Rivera, C., Baez-Gonzalez, J. G., Sanchez-Garcia, E., & Garcia-Alanis, K. G.
(2021). Rheological and nutritional characterization of sweet corn by-product
(cob) to develop a functional ingredient applied in dressings. Frontiers in
Nutrition, 8, 1-10. https://doi.org/10.3389/fnut.2021.666654

Chang, S-C., Saldivar, R. K., Liang, P-H., & Hsieh, Y. S. Y. (2021). Structures,
Biosynthesis, and Physiological Functions of (1,3;1,4)-B-D-Glucans. Cells,
10(3), 510, 1-11. https://doi.org/10.3390/cells10030510

Chapla, D., Pandit, P., & Shah, A. (2012). Production of xylooligosaccharides from
corncob xylan by fungal xylanase and their utilization by probiotics.
Bioresource Technology, 115, 215-221.
https://doi.org/10.1016/j.biortech.2011.10.083

Chauynarong, N., Bhuiyan, M. M., Kanto, U., & lji, P. A. (2015). Variation in
nutrient composition of cassava pulp and its effects on in vitro digestibility.
Asian Journal of Poultry Science, 9(4), 203-212.
https://doi.org/10.3923/ajpsaj.2015.203.212

Chesson, A. (1978). The maceration of linen flax under anaerobic conditions.
Journal of Applied Bacteriology, 45(2), 219-230.
https://doi.org/10.1111/].1365-2672.1978.tb04217.x

Choct, M. (2015). Fibre - chemistry and functions in poultry nutrition. LIl Simposio
Cientifico de Avicultura, 28(30), 113-119. https://www.wpsa-
aeca.es/aeca_imgs_docs/16478_fibra_mingan.pdf

Choct, M., Dersjant-Li, Y., McLeish, J., & Peisker, M. (2010). Soy
oligosaccharides and soluble non-starch polysaccharides: A review of
digestion, nutritive and anti-nutritive effects in pigs and poultry. Asian-
Australasian  Journal of Animal Sciences, 23(10), 1386-1398.
https://doi.org/10.5713/ajas.2010.90222

Clavijo, V., & Florez, M. J. V. (2018). The gastrointestinal microbiome and its
association with the control of pathogens in broiler chicken production: A
review. Poultry Science, 97(3), 1006-1021. https://doi.org/10.3382/ps/pex359



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan

Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y+

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

Cleusix, V., Lacroix, C., Dasen, G., Leo, M., & Le Blay, G. (2010). Comparative
study of a new quantitative real-time PCR targeting the xylulose-5-
phosphate/fructose-6-phosphate phosphoketolase bifidobacterial gene (xfp) in
faecal samples with two fluorescence in situ hybridization methods. Journal
of Applied Microbiology, 108, 181-193. https://doi.org/10.1111/j.1365-
2672.2009.04408.x

Cobo, E.R., Kissoon-Singh, V., Moreau, F., Holani, R., & Chadee, K. (2017)
MUC2 mucin and butyrate contribute to the synthesis of the antimicrobial
peptide cathelicidin in response to entamoeba histolytica-and dextran sodium
sulfate-induced colitis. Infection and Immunity, 85(3), e00905-16, 1-14.
https://doi.org /10.1128/1A1.00905-16.

Cohort. (2022). CoSTAT Version 6.45, Copyright 1998- 2022. Cohort Software
798. Lighthouse Ave, Monterey, USA. http://www.cohort.com

Craig, A. D., Khattak, F., Hastie, P., Bedford, M. R., & Olukosi, O. A. (2020).
Xylanase and xylo-oligosaccharide prebiotic improve the growth performance
and concentration of potentially prebiotic oligosaccharides in the ileum of
broiler  chickens. British ~ Poultry  Science,  61(1), 70-78.
https://doi.org/10.1080/00071668.2019.1673318

Csaky, T. & Lassen, U. (1964). Active intestinal transport of D-xylose. Biochim.
Biophys. Acta, 82, 215-217. https://doi.org/10.1016/0304-4165(64)90041-8

Cubas-Cano, E., Gonzales-Fernandez, C., Ballesteros, M., & Tomas-Pejo, E.
(2018). Lactobacillus pentosus CECT 4023 T co-utilizes glucose and xylose
to produce lactic acid from wheat straw hydrolysate: Anaerobiosis as a key
factor. Biotechnology Progress, 35(1), e2739.
https://doi.org/10.1002/btpr.2739

Cunha, L., Martarello, R., Souza, P. M. De, Freitas, M. M. De, Barros, K. V. G,
Filho, E. X. F., Homem-de-Mello, M., & Magalhdes, P. O. (2018).
Optimization of xylanase production from Aspergillus foetidus in soybean
residue. Enzyme Research, 1-7. https://doi.org/10.1155/2018/6597017

Davani-Davari, D., Negahdaripour, M., Karimzadeh, 1., Seifan, M., Mohkam, M.,
Masoumi, S.J., Berenjian, A., & Ghasemi, Y. (2019). Prebiotics: definition,
types, sources, mechanisms, and clinical applications. Foods, 8(3), 92, 1-27.
https://doi.org/10.3390/foods8030092.

Delfine, S., Marrelli, M., Conforti, F., Formisano, C., Rigano, D., Menichini, F., &
Senatore, F. (2017). Variation of Malva sylvestris essential oil yield, chemical
composition and biological activity in response to different environments
across Southern Italy. Industrial Crops and Products, 98, 29-37.
https://doi.org/10.1016/j.indcrop.2017.01.016

Delmer, D., Dixon, R. A., Keegstra, K., & Mohnen, D. (2024). The plant cell wall—
dynamic, strong, and adaptable—is a natural shapeshifter. The Plant Cell,
2024, 1-55. https://doi.org/10.1093/plcell/koad325

Dewi, A. S., Stevanus, R. A., Sandra, M. A., Nury, D. F., Pudjiastuti, L., & Widjaja,
T. (2019). The effect of mixed culture of Zymomonas mobilis and Pichia
stipitis in in ethanol production of sugar palm (Arenga pinnata). Material
Science Forum, 964, 145-150.
https://doi.org/10.4028/www.scientific.net/MSF.964.145



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y&
UNIVERSITAS

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

Dioksa, I. M. R., Sumadi, I. K., & Nuriyasa, I. M. (2018). Penggunaan gandos
(ampas pati aren) sebagai pakan dalam ransum terhadap performa babi Bali.
Majalah lImiah Peternakan, 21(3), 127-130.
https://doi.org/10.24843/MI1P.2018.v21.i03.p08

Direktorat Jenderal Perkebunan, Kementrian Pertanian RI. (2021). Statistik
Perkebunan  Non Unggulan Nasional 2020-2022 (hal. 33-68).
www.ditjenbun.pertanian.go.id

Do Vale, L. H. F., Gomez-Mendoza, D. P., Kim, M-S., Pandey A., Ricart, C. A. O.,
Filho, E. X. F., & Sousa, M. V. (2012). Secretome analysis of the fungus
Trichoderma harzianum grown on cellulose. Proteomics, 12, 1-13.
https://doi.org/10.1002/pmic.201200063

Eckel, E. F. & Ametaj, B.N. (2016). Invited review: Role of bacterial endotoxins in
the etiopathogenesis of periparturient diseases of transition dairy cows. J.

Dairy Sci., 99, 5967-5990. https://doi.org/10.3168/jds.2015-10727

Edgar, R. C. (2004). MUSCLE: Multiple sequence alignment with high accuracy
and high throughput. Nucleic Acids Research, 32(5), 1792-1797.
https://doi.org/10.1093/nar/gkh340

Edgar, R. C. (2013). UPARSE: Highly accurate OTU sequences from microbial
amplicon reads. Nature Methods, 10(10), 996-998.
https://doi.org/10.1038/nmeth.2604

Edgar, R. C., Haas, B. J., Clemente, J. C., Quince, C., & Knight, R. (2011).
UCHIME improves sensitivity and speed of chimera detection.
Bioinformatics, 27(16), 2194-2200.
https://doi.org/10.1093/bioinformatics/btr381

El-Shishtawy, R. M., Mohamed, S. A., Asiri, A. M., Gomaa, A. bakr M., Ibrahim,
I. H., & Al-Talhi, H. A. (2015). Saccharification and hydrolytic enzyme
production of alkali pre-treated wheat bran by Trichoderma virens under solid
state fermentation. BMC Biotechnology, 15(1), 1-13.
https://doi.org/10.1186/s12896-015-0158-4

El-Wahab, A., Kriewitz, J. P., Hankel, J., Chuppava, B., Ratert, C., Taube, V.,
Visscher, C., & Kamphues, J. (2020). The effects of feed particle size and floor
type on the growth performance, git development, and pododermatitis in
broiler chickens. Animals, 10(8), 1-18. https://doi.org/10.3390/ani10081256

Erliana, W. H., Widjaja, T., Altway, A., & Pudjiastuti, L. (2022). Synthesis of lactic
acid from sugar palm trunk waste (Arenga pinnata): Preliminary hydrolysis
and fermentation studies. Biodiversitas, 21(5): 2281-2288. https://doi.org/
10.13057/biodiv/d210559

Etale, A., Onyianta, A. J,, Turner, S. R., & Eichhorn, S. J. (2023). Cellulose: a
review of water interactions, applications in composites, and water treatment.
Chem. Rev., 123, 2016—2048. https://doi.org/10.1021/acs.chemrev.2¢00477

Ezeilo, U. R., Lee, C. T., Huyop, F., Zakaria, I. I., & Wahab, R. A. (2019). Raw oil
palm frond leaves as cost-effective substrate for cellulase and xylanase
productions by Trichoderma asperellum UC1 under solid-state fermentation.
Journal of Environmental Management, 243, 206-217.
https://doi.org/10.1016/j.jenvman.2019.04.113

Fatma, S., Saleem, A., & Tabassum, R. (2021). Wheat straw hydrolysis by using



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y¥
UNIVERSITAS

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

co-cultures of Trichoderma reesei and Monascus purpureus toward enhanced
biodegradation of the lignocellulosic biomass in bioethanol biorefinery.
Biomass Conversion and Biorefinery, 11(3), 743-754.
https://doi.org/10.1007/s13399-020-00652-x

Ferraretto, L. F., Fernandes, T., Silva Filho, W. 1., Sultana, H., & Moriel, P. (2018).
Dry matter loss, fermentation profile, and aerobic stability of wet brewers
grains ensiled with various amounts of dry ground corn. Professional Animal
Scientist, 34(6), 642-648. https://doi.org/10.15232/pas.2018-01761

Fischer, A.J., Song, Y., He, Z., Haines, D. M., Guan, L. L., & Steele, M. A. (2018).
Effect of delaying colostrum feeding on passive transfer and intestinal
bacterial colonization in neonatal male Holstein calves. Journal of Dairy
Science, 101(4), 3099-3109. https://doi.org/10.3168/jds.2017-13397

Flint, H. J., Duncan, S. H., Scott, K. P., & Louis, P. (2015). Links between diet, gut
microbiota composition and gut metabolism. Proceedings of the Nutrition
Society, 74, 13-22. https://doi.org/10.1017/S0029665114001463

Gallardo, H., Queralt, 1., Tapias, J., Guerra, M., Carvalho, M. L., & Margui, E.
(2016). Possibilities of low-power x-ray fluorescence spectrometry methods
for rapid multielemental analysis and imaging of vegetal foodstuffs. Journal
of Food Composition and Analysis, 50, 1-9.
https://doi.org/10.1016/j.jfca.2016.04.007

Gao, W., Li, Z., Liu, T., & Wang, Y. (2021). Production of high-concentration
fermentable sugars from lignocellulosic biomass by using high solids fed-
batch  enzymatic  hydrolysis.  Biochemical Engineering  Journal,
176(February), 108186. https://doi.org/10.1016/j.bej.2021.108186

Goeser, J. P., Heuer, C. R., & Crump, P. M. (2015). Forage fermentation product
measures are related to dry matter loss through meta-analysis. Professional
Animal Scientist, 31(2), 137-145. https://doi.org/10.15232/pas.2014-01356

Gongalves, G. A. L., Takasugi, Y., Jia, L., Mori, Y., Noda, S., Tanaka, T, ...
Kamiya, N. (2015). Synergistic effect and application of xylanases as
accessory enzymes to enhance the hydrolysis of pretreated bagasse. Enzyme
and Microbial Technology, 72, 16-24.
https://doi.org/10.1016/j.enzmictec.2015.01.007

Gonzalez-Ortiz, G., dos Santos, T. T., Vienola, K., Vartiainen, S., Apajalahti, J., &
Bedford, M. R. (2019). Response of broiler chickens to xylanase and butyrate
supplementation. Poultry Science, 0, 1-11. https://doi.org/10.3382/ps/pez113

Gonzalez-Ortiz, G., Sola-Oriol, D., Martinez-Mora, M., Perez, J. F., & Bedford, M.
R. (2017). Response of broiler chickens fed wheat-based diets to xylanase
supplementation. Poultry Science, 96(8), 2776-2785.
https://doi.org/10.3382/ps/pex092

Gowdhaman, D., & Ponnusami, V. (2015). Production and optimization of
xylooligosaccharides from corncob by Bacillus aerophilus KGJ2 xylanase and
its antioxidant potential. International Journal of Biological Macromolecules,
79, 595-600. https://doi.org/10.1016/j.ijbiomac.2015.05.046

Grigorevski-Lima, A. L., De Oliveira, M. M. Q., Do Nascimento, R. P., Da Silva
Bon, E. P., & Coelho, R. R. R. (2013). Production and partial characterization
of cellulases and xylanases from Trichoderma atroviride 676 using



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y%
UNIVERSITAS

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

lignocellulosic residual biomass. Applied Biochemistry and Biotechnology,
169(4), 1373-1385. https://doi.org/10.1007/s12010-012-0053-6

Gupta, M., Bangotra, R., Sharma, S., Vaid, S., Kapoor, N., Dutt, H. C., & Bajaj, B.
K. (2022). Bioprocess development for production of xylooligosaccharides
prebiotics from sugarcane bagasse with high bioactivity potential. Industrial
Crops & Products, 178, 114591, 1-14.
https://doi.org/10.1016/j.indcrop.2022.114591

Habeanu, M., Lefter, N. A., Toma, S. M., Dumitru, M., Cismileanu, A., Surdu, I.,
Gheorge, A., Dragomir, C., & Untea, A. (2022). Changes in ileum and cecum
volatile fatty acids and their relationship with microflora and enteric methane
in pigs fed different fiber levels. Agriculture, 12(4), 1-16.
https://doi.org/10.3390/agriculture12040451

Habte-Tsion, H-T. & Kumar, V. (2018). Nonstarch polysaccharide enzymes-
general aspects. In C. S. Nunes & V. Kumar (Ed.), Enzymes in Human and
Animal Nutrition (1% ed., hal. 183-209). United Kingdom: Academic Press
Elsivier. https://doi.org/10.1016/B978-0-12-805419-2.00009-5

Hakim, H. M. A., Supartono, W., Ainuri, M., & Karyadi, J. N. W. (2022).
Hydrothermal pretreatment optimization of hemicellulose dissolution of sugar
palm starch industrial waste. In IOP Conference Series (Vol. 1116, hal.
012077, hal. 1-10). https://doi.org/10.1088/1755-1315/1116/1/012077

Hamer, H.M., Jonkers, D., Venema, K., Vanhoutvin, S., Troost, F., & Brummer,
R.J. (2008). The role of butyrate on colonic function. Alimentary
Pharmacology & Therapeutics, 27(2), 104-119.
https://doi.org/10.1111/j.1365-2036.2007.03562.x.

Han, H., Sun, Y., Fan, Y., Zhang, H., Yang, J., Chi, R., Gao, Y., Liu, J., Li, K., Li,
W., & Liu, Y. (2022). Microbial diversity and community composition of
duodenum microbiota of high and low egg-yielding Taihang chickens
identified using 16S rRNA amplicon sequencing. Life, 12(8), 1-18.
https://doi.org/10.3390/1ife12081262

Hanim, C., Yusiati, L. M., & Nugraheni, A. P. (2015). The effect of fermentation
duration of aren (Arenga pinnata Merr) stem waste on chemical composition
and in vitro digestability. In O. Sjifjan, A. Djayanegara, W. Darsono, J. J.
Londok, Y. Kowel, & M. N. Regar (Ed.), 4" ISNAINI “Recent Advance in
Animal Nutrition and Feed Technology to Support Sustainable Livestock
Production System” (hal. 197-201). Manado: Faculty of Animal Husbandry
Sam Ratulangi University.

Harihastuti, N., Rame, & Djayanti, S. (2018). High performance of enzymatic
bioprocess for production of biomass-based bioethanol of sago palm fiber
waste. Jurnal Riset Teknologi Pencegahan Pencemaran Industri, 9(2), 37-45.
https://doi.org/10.21771/jrtppi.2018.v9.n02.p37-45

Hasan, A. E. Z., Agustiani, I., Pratama, O. W., Khaerani, S., Mutholaah, Zulkifli,
M., Andrianto, D., & Setiyono, A. (2020). Performance of broilers chickens
due to the provision of raw propolis. Indonesian Journal of Applied Research,
1(2), 86-102. https://doi.org/10.30997/ijar.v1i2.48

He, J., Tang, F., Chen, D., Yu, B., Luo, Y., Zheng, P., Mao, X., Yu, J.,, & Yu, F.
(2019). Design, expression and functional characterization of a thermostable



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y¥
UNIVERSITAS

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

xylanase from Trichoderma reesei. PLoS ONE, 14(1), 1-13.
https://doi.org/10.1371/journal.pone.0210548

Hu, J., Arantes, V., & Saddler, J. N. (2011). The enhancement of enzymatic
hydrolysis of lignocellulosic substrates by the addition of accessory enzymes
such as xylanase: is it an additive or synergistic effect? Biotechnology for
Biofuels, 4, 36. http://www.biotechnologyforbiofuels.com/content/4/1/36

Hu, Y., Shi, C. Y., Xun, X. M., Huang, B. R., You, S., Wu, F. A, & Wang, J.
(2021).  Xylanase-polymer  conjugates as new catalysts  for
xylooligosaccharides  production  from  lignocellulose.  Biochemical
Engineering Journal, 171, 108025. https://doi.org/10.1016/j.bej.2021.108025

Huan, H. E., Zainol, M. K., & Zin, Z. M. (2017). Effect of freeze dried protein
hydrolysate from yellowstripe scad (Selaroides leptolepis) in reducing oil
uptake in fried seafood product. Journal of Advanced Agricultural
Technologies, 4(1), 78-81. https://doi.org/10.18178/joaat.4.1.78-81

Huang, C., Lai, C., Wu, X., Huang, Y., He, J., Huang, C., Li, X., & Yong, Q. (2017).
An integrated process to produce bio-ethanol and xylooligosaccharides rich in
xylobiose and xylotriose from high ash content waste wheat straw.
Bioresource Technology, 241, 228-235.
https://doi.org/10.1016/j.biortech.2017.05.109

Huebner, J., Wehling, R. L., & Hutkins, R. W. (2007). Functional activity of
commercial prebiotics. International Dairy Journal, 17(7), 770-775.
http://dx.doi.org/10.1016/j.idairyj.2006.10.006.

Huntley, N. F., & Patience, J. F. (2018a). Xylose: Absorption, fermentation, and
post-absorptive metabolism in the pig. Journal of Animal Science and
Biotechnology, 9(1), 1-9. https://doi.org/10.1186/s40104-017-0226-9

Huntley, N. F., & Patience, J. F. (2018b). Xylose metabolism in the pig. PLOS One,
13(10), e0205913, 1-21. https://doi.org/10.1371/journal.pone.0205913

llyas, R. A., Sapuan, S. M., lIbrahim, R., Abral, H., Ishak, M. R, Zainudin, E. S.,
Asrofi, M., Atikah, M. S. N., & Huzaifah, M. R. M. (2019). Sugar palm
(Arenga pinnata (Wurmb.) Merr) cellulosic fiber hierarchy: a comprehensive
approach from macro to nanoscale. Journal of Material Resources &
Technology, 8(3): 2753-2766. https://doi.org/10.1016/j.jmrt.2019.04.011

Ishida, T., Parks, J. M., & Smith, J. C. (2020). Insight into the catalytic mechanism
of GH11 xylanase: Computational analysis of substratedistortion based on a
neutron structure. Journal of The American Chemical Society, 142(42),
17966-17980. https://doi.org/10.1021/jacs.0c02148

Islam, M. S., Haque, M. M., & Hossain, M. S. (2018). Inspection method of corn
for poultry feed inspection method of corn for poultry feed. Journal of Poultry
Science and Technology, 06(03), 47-52.

Ja’afaru, M. L. (2013). Screening of fungi isolated from environmental samples for
xylanase and cellulase production. ISRN Microbiology, 2013, 1-7.
https://doi.org/10.1155/2013/283423

Jajic, 1., Krstovic, S., Glamocic, D., Jaksic, S., & Abramovic, B. (2013). Validation
of an HPLC method for the determination of amino acids in feed. Journal of
the Serbian Chemical Society, 78(6), 839-850.
https://doi.org/10.2298/JSC120712144)



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan

Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +YV

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

Jarrett, S., & Ashworth, C. J. (2018). The role of dietary fibre in pig production,
with a particular emphasis on reproduction. Journal of Animal Science and
Biotechnology, 9, 1-11. https://doi.org/10.1186/s40104-018-0270-0

Jaworski, N. W., & Stein, H. H. (2017). Disappearance of nutrients and energy in
the stomach and small intestine, cecum, and colon of pigs fed corn-soybean
meal diets containing distillers dried grains with solubles, wheat middlings, or
soybean  hulls. Journal of Animal Science, 95, 727-739.
https://doi.org/10.2527/jas2016.0752

Jebessa, E., Guo, L., Chen, X,, Bello, S. F., Cai, B., Girma, M., Hanotte, O., & Nie,
Q. (2022). Influence of Eimeria maxima coccidia infection on gut microbiome
diversity and composition of the jejunum and cecum of indigenous chicken.
Frontiers in Immunology, 13(September), 1-12.
https://doi.org/10.3389/fimmu.2022.994224

Jekayinfa, S. O., Orisaleye, J. I., & Pecenka, R. (2020). An assessment of potential
resources for biomass energy in Nigeria. Resources, 9(8), 1-41.
https://doi.org/10.3390/resources9080092

Jha, R., & Berrocoso, J. D. (2015). Review: Dietary fiber utilization and its effects
on physiological functions and gut health of swine. Animal, 9(9), 1441-1452.
https://doi.org/10.1017/S1751731115000919

Jha, R., Fouhse, J. M., Tiwari, U. P., Li, L., & Willing, B. P. (2019). Dietary fiber
and intestinal health of monogastric animals. Frontiers in Veterinary Science,
6, 1-12. https://doi.org/10.3389/fvets.2019.00048

Jha, R., & Mishra, P. (2021). Dietary fiber in poultry nutrition and their effects on
nutrient utilization, performance, gut health, and on the environment: a review.
Journal of Animal Science and Biotechnology, 12(1), 1-16.
https://doi.org/10.1186/s40104-021-00576-0

Jimenez-Moreno, E., Gonzalez-Alvarado, J. ., de Coca-Sinova, A., Lazaro, R. .,
Camara, L., & Mateos, G. (2019). Insoluble fiber sources in mash or pellets
diets for young broilers. Effects on gastrointestinal tract development and
nutrient digestibility. Poultry Science, 98, 2531-2547.
https://doi.org/10.3382/ps/pey599

Jnawali, P., Kumar, V., Tanwar, B., Hirdyani, H., & Gupta, P. (2018). Enzymatic
production of xylooligosaccharides from brown coconut husk treated with
sodium hydroxide. Waste and Biomass Valorization, 9(10), 1757-1766.
https://doi.org/10.1007/s12649-017-9963-4

Jollife, I. T., & Cadima, J. (2016). Principal component analysis: A review and
recent developments. Philosophical Transactions of the Royal Society A:
Mathematical, Physical and Engineering  Sciences, 374(2065).
https://doi.org/10.1098/rsta.2015.0202

Jovel, J., Patterson, J., Wang, W., Hotte, N., O’Keefe, S., Mitchel, T., Perry, T.,
Kao, D., Mason, A. L., Madesn, K. L., & Wong, G. K. S. (2016).
Characterization of the gut microbiome using 16S or shotgun metagenomics.
Frontiers in Microbiology, 7(APR), 1-17.
https://doi.org/10.3389/fmicbh.2016.00459

Julendra, H., Sofyan, A., Istigomah, L., Karimy, M. F., Abinawanto, & Yasman.
(2021). Intestinal morphology, energy availability, and growth performance of



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +!
UNIVERSITAS

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

broilers treated with the combination of probiotic and inulin. Tropical Animal
Science Journal, 44(1), 39-47. https://doi.org/10.5398/tasj.2021.44.1.39

Karimy M. F., Sutrisno, B., Agus, A., Suryani, A. E., Istigomah, L., & Damayanti,
E. (2017). Aflatoxin effect on erythrocyte profile and histopathology of broiler
given different additives. In IOP Conference Series (Vol. 101, 012033, hal. 1
8) https://doi.org/10.1088/1755-1315/101/1/012033

Kaewarsar, E., Chaiyasut, C., Lailerd, N., Makhamrueang, N., Peerajan, S., &
Sirilun, S. (2023). Optimization of mixed inulin, fructooligosaccharides, and
galactooligosaccharides as prebiotics for stimulation of probiotics growth and
function. Foods, 12, 1591, 1-19. https://doi.org/10.3390/foods12081591

Kettunen, H., van Eerden, E., Lipinski, K., Rinttild, T., Valkonen, E., &
Vuorenmaa, J. (2017). Dietary resin acid composition as a performance
enhancer for broiler chickens. Journal of Applied Animal Nutrition, 5(e3), 1-
8. https://doi.org/10.1017/jan.2016.10

Khaleghipour, L., Linares-Pastén, J. A., Rashedi, H., Siadat, S. O. R., Jasilionis, A.,
Al-Hamimi, S., Sardari, R. R. R., & Karlsson, E. N. (2021). Extraction of
sugarcane bagasse arabinoxylan, integrated with enzymatic production of
xylo-oligosaccharides and separation of cellulose. Biotechnol. Biofuels, 14(1),
153. https://doi.org/10.1186/s13068-021-01993-z.

Khanahmadi, M., Arezi, l.,, Amiri, M. sadat, & Miranzadeh, M. (2018).
Bioprocessing of agro-industrial residues for optimization of Xxylanase
production by solid-state fermentation in flask and tray bioreactor.
Biocatalysis and  Agricultural  Biotechnology, 13, 272-282.
https://doi.org/10.1016/j.bcab.2018.01.005

Khangwal, 1., Nath, S., Kango, N., & Shukla, P. (2020). Endo-xylanase induced
xylooligosaccharide production from corn cobs, its structural features, and
concentration-dependent antioxidant activities. Biomass Conversion and
Biorefinery, 1-11. https://doi.org/10.1007/s13399-020-00997-3

Khochamit, N., Siripornadulsil, S., Sukon, P., & Siripornadulsil, W. (2020).
Bacillus subtilis and lactic acid bacteria improve the growth performance and
blood parameters and reduce Salmonella infection in broilers. Veterinary
World, 13(12), 2663-2672. https://doi.org/10.14202/vetworld.2020.2663-
2672

Kiarie, E., Romero, L. F., & Ravindran, V. (2014). Growth performance, nutrient
utilization, and digesta characteristics in broiler chickens fed corn or wheat
diets without or with supplemental xylanase. Poultry Science, 93(5), 1186—
1196. https://doi.org/10.3382/ps.2013-03715

Kirkpinar, F., Acikgoz, Z., Mert, S., & Isik, O. (2018). Effects of dietary probiotic,
prebiotic and enzyme mixture supplementation on performance, carcase,
organs, ileal pH and viscosity of broilers, 59(2), 1-9.
https://doi.org/10.29185/hayuretim.469862

Knob, A., Fortkamp, D., Prolo, T., Izidoro, S. C., & Almeida, J. M. (2014). Potential
use of plant fibres and their composites for biomedical applications.
BioResources, 9(3), 5738-5773. https://doi.org/10.15376/biores.9.3.

Knudsen, K. E. B. (2014). Fiber and nonstarch polysaccharide content and variation
in common crops used in broiler diets. Poultry Science, 93(9), 2380-2393.



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan

Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y¢

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

https://doi.org/10.3382/ps.2014-03902

Kocabas, D. S., & Ozben, N. (2014). Co-production of xylanase and
xylooligosaccharides from lignocellulosic agricultural wastes. Royal Society
of Chemistry (RSC) Advances, 4(50), 26129-26139.
https://doi.org/10.1039/c4ra02508c

Korompokis, K., Brier, N.D, & Delcour, J.A. (2019). Differences in endosperm cell
wall integrity in wheat (Triticum aestivum L.) milling fractions impacts on the
way starch responds to gelatinization and pasting treatments and its subsequent
enzymatic in vitro digestibility. Food & Function, 10(8), 4674-4684.
https://doi.org/10.1039/C9F000947G

Kothari, A. & Rajagopalan, P. (2020). The assembly of integrated rat intestinal-
hepatocyte cultures. Bioeng Transl Med.,, 5, 10146, 1-11.
https://doi.org/10.1002/btm2.10146

Krisnawati, R., Sardjono, Widada, J., Suroto, D. A., & Cahyanto, M. N. (2022).
Effect of glucose on endo-xylanase and B-xylosidase production by fungi
isolated in Indonesia. Journal of Pure and Applied Microbiology, 7260.
https://doi.org/10.22207/JPAM.16.1.12

Kriss, M., Hazleton, K. Z., Nusbacher, N. M., Martin, C. G., & Lozupone, C. A.
(2018). Low diversity gut microbiota dysbiosis: Drivers, functional
implications and recovery. Current Opinion Microbiology, 14(4), 535-562.
https://doi.org/10.1016/j.mib.2018.07.003.Low

Kucharska, K., Rybarczyk, P., Holowacz, 1., Lukajtis, R., Glinka, M., & Kaminski,
M. (2018). Pretreatment of lignocellulosic materials as substrates for
fermentation Processes. Molecules, 23(11), 1-32.
https://doi.org/10.3390/molecules23112937

Kulkarni, P., & Gupta, N. (2013). Screening and evaluation of soil fungal isolates
for xylanase production. Recent Research in Science and Technology, 5(2),
33-36.

Kumar, V., Bahuguna, A., Ramalingam, S., & Kim, M. (2021). Developing a
sustainable bioprocess for the cleaner production of xylooligosaccharides: An
approach towards lignocellulosic waste management. Journal of Cleaner
Production, 316, 128332. https://doi.org/10.1016/j.jclepro.2021.128332

Kurniawinata, M. I., Sukenda, S., Wahjuningrum, D., & Widanarni, W. (2022).
Bacterial diversity and community composition in the gut and rearing water of
Pacific white shrimp Penaeus vannamei during an outbreak of white feces
disease. Aquaculture, 5509, 738431.
https://doi.org/10.1016/j.aquaculture.2022.738431

Lawal, T.E., lyayi, E.A., Adeniyi, B.A., & Adaramoye, O.A. (2010).
Biodegradation of palm kernel cake with multienzyme complexes from fungi
and its feeding value for broilers. Journal of Poultry Science, 9(7), 695-701.
https://doi.org/10.3923/ijps.2010.695.701

Lee, H. V, Hamid, S. B. A., & Zain, S. K. (2014). Conversion of lignocellulosic
biomass to nanocellulose: structure and chemical process. The Scientific World
Journal, 2014, 1-20. https://doi.org/10.1155/2014/631013

Lentle, R. G., Reynolds, G., De Loubens, C., Hulls, C., Janssen, P. W. M., &
Ravindran, V. (2013). Spatiotemporal mapping of the muscular activity of the


http://dx.doi.org/10.1039/C9FO00947G
http://dx.doi.org/10.3923/ijps.2010.695.701

Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan )
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y%

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

gizzard of the chicken (Gallus domesticus). Poultry Science, 92(2), 483-491.
https://doi.org/10.3382/ps.2012-02689

Li, H., Long, C., Zhou, J., Liu, J., Wu, X., & Long, M. (2013). Rapid analysis of
mono-saccharides and oligo-saccharides in hydrolysates of lignocellulosic
biomass by HPLC. Biotechnology Letters, 35,  1405-1409.
https://doi.org/10.1007/s10529-013-1224-4

Li Z., Summanen, P.H., Komoriya, T., & Finegold, S.M. (2015). In vitro study of
the prebiotic xylooligosaccharide (XOS) on the growth of Bifidobacterium
spp. and Lactobacillus spp. Int. J. Food Sci. Nutr., 66, 919-922.
https://doi.org/10.3109/09637486.2015.1064869

Liu, L., Li, Q., Yang, Y., & Guo, A. (2021). Biological function of short-chain fatty
acids and its regulation on intestinal health of poultry. Frontiers in Veterinary
Science, 8, 1-13. https://doi.org/10.3389/fvets.2021.736739

Liu, W. C., & Kim, I. H. (2017). Metabolism and nutrition: Effects of dietary
xylanase supplementation on performance and functional digestive parameters
in broilers fed wheat-based diets. Poultry Science, 96(3), 566-573.
https://doi.org/10.3382/ps/pew258

Liu, Y., Chen, P., Zhou, M., Wang, T., Fang, S., Shang, X., & Fu, X. (2018).
Geographic variation in the chemical composition and antioxidant properties
of phenolic compounds from Cyclocarya paliurus (batal) iljinskaja leaves.
Molecules, 23(10), 1-12. https://doi.org/10.3390/molecules23102440

Liu, W., Yan X. G,, Yang, H. M., Zhang, X., Wu, B., Yang, P. L., & Bany, Z. B.
(2020). Metabolizable and net energy values of corn stored for 3 years for
laying hens. Poultry Science 99, 3914-3920.
https://doi.org/10.1016/j.psj.2020.03.041

Lodish, H., Berk, A., Kaiser, C. A., Krieger, M., Bretscher, A., Ploegh, H., Amon,
A., & Martin, K. C. (2016). Molecular Cell Biology. (E. Champion & H.
Moffat, Ed.) (8" ed.). New York: W.H. Freeman.

Longstaff, M. A., Knox, A., McNab, J. M. (1988). Digestibility of pentose sugars
and uronic acids and their effect on chick weight gain and caecal size. Br Poult
Sci., 29, 379-393. https://doi: 10.1080/00071668808417063.

Lopez-Ramirez, N., Volke-Sepulveda, T., Gaime-Perraudb, 1., Saucedo-
Castafiedaa, G., & Favela-Torresa, E. (2018). Effect of stirring on growth and
cellulolytic enzymes production by Trichoderma harzianum in a novel bench-
scale solid-state fermentation bioreactor. Bioresource Technology 265, 291
298. https://doi.org/10.1016/j.biortech.2018.06.015

Louis, A. C. F.,, & Venkatachalam, S. (2020). Energy efficient process for
valorization of corn cob as a source for nanocrystalline cellulose and
hemicellulose  production.  International  Journal of  Biological
Macromolecules, 163, 260-269.
https://doi.org/10.1016/j.ijbiomac.2020.06.276

M’Sadeq, S. A., Wu, S., Swick, R. A., & Choct, M. (2015). Towards the control of
necrotic enteritis in broiler chickens with in-feed antibiotics phasing-out
worldwide. Animal Nutrition, 1(2), 1-11.
https://doi.org/10.1016/j.aninu.2015.02.004

Macfarlane, G.T. & Macfarlane, S. (2011). Fermentation in the human large



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +%V
UNIVERSITAS

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

intestine. J. Clinical Gastroenterology, 45,
https://doi.org/10.1097/MCG.0b013e31822fecfe

Magoc¢, T., & Salzberg, S. L. (2011). FLASH: Fast length adjustment of short reads
to improve genome assemblies. Bioinformatics, 27(21), 2957-2963.
https://doi.org/10.1093/bioinformatics/btr507

Makki, K., Deehan, E., Walter, J., & Backhed, F. (2018). The impacto of dietary
fiber on gut microbiota in host health and disease. Cell and host microbe,
23(6), 705-715. https://doi.org/10.1016/j.chom.2018.05.012

Mandels, M., & Weber, J. (1969). The Production of Cellulases. In Cellulases and
Their Applications (Hajny, G, hal. 391-414). Washington, DC: American
Chemical Society. https://doi.org/10.1021/ba-1969-0095.ch023

Marchini, C. F. P., Café, M. B., Araljo, E. G., & Nascimento, M. R. B. M. (2016).
Physiology, cell dynamics of small intestinal mucosa, and performance of
broiler chickens under heat stress: A review. Revista Colombiana de Ciencias
Pecuarias, 29(3), 159-168. https://doi.org/10.17533/udea.rccp.v29n3a0l

Marcotuli, I., Colasuonno, P., Hsieh, Y. S. Y., & Fincher, B. (2020). Non-starch
polysaccharides in durum wheat: A review. International Journal of
Molecular Sciences, 21, 1-18. https://doi.org/10.3390/ijms21082933

Mardawati, E., Hrahap, B. M., Febrianti, E. A., Hartono, A. T., Siahaan, N. P.,
Wulandari, A., Yudiastuti, S., Suhartini, S., & Kasbawati. (2022). Integrated
and partial process of xylitol and bioethanol production from oil palm empty
fruit bunches. Advances in Food Science, Sustainable Agriculture and
Agroindsutrial Engineering, 5(1), 49-67.
https://afssaae.ub.ac.id/index.php/afssaae/article/view/394

Martinez-de-Anda, A., Valdivia, A. G., Reyes, J. L., Ortiz, R., Quezada, T., Luna,
M. C. De, & Rodriguez, M. L. (2010). Effects of aflatoxin chronic intoxication
in renal function of laying hens. Poultry Science, 89, 1622-1628.
https://doi.org/10.3382/ps.2010-00763

Maynard, R. L. & Downes, N. (2019). Alimentary Canal or Gastrointestinal Tract.
In R. L. Maynard & N. Downes (Ed.), Anatomy and Histology of the
Laboratory Rat in Toxicology and Biomedical Research (1% ed., hal. 147—
158). United Kingdom: butiAcademic Press. https://doi.org/10.1016/B978-0-
12-811837-5.00013-7.

Menezes, B. da S., Rossi, D. M., & Ayub, M. A. Z. (2017). Screening of filamentous
fungi to produce xylanase and xylooligosaccharides in submerged and solid-
state cultivations on rice husk, soybean hull, and spent malt as substrates.
World Journal of Microbiology and Biotechnology, 33(3), 1-12.
https://doi.org/10.1007/s11274-017-2226-5

Meylinah, S. (2023). Indonesia: Grain and Feed Annual. Indonesia.
https://www.fas.usda.gov/data/indonesia-grain-and-feed-annual-7

Michelin, M., Mota, A. M. O., Silva, D. P., Ruzene, D. S., Vicente, A. A., &
Teixeira, J. A. (2019). Production of biomass-degrading enzymes by
Trichoderma reesei using liquid hot water-pretreated corncob in different
conditions of oxygen transfer. BioEnergy Research, 12, 583-592.
https://doi.org/10.1007/s12155-019-09991-8 Production

Miller, G. L. (1959). Use of dinitrosalicylic acid reagent for determination of



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y+
UNIVERSITAS

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

reducing sugar. Analytical Chemistry, 31(3), 426-428.
https://doi.org/10.1021/ac60147a030

Minzanova, S. T., Mironov, V. F., Arkhipova, D. M., Khabibullina, A. V.
Mironova, L. G., Zakirova, Y. M., & Milyukov, V. A. (2018). Biological
activity and pharmacological application of pectic polysaccharides: A review.
Polymers, 10(12), 1407, 1-31. https://doi.org/10.3390/polym10121407

Monclaro, A. V., Fontes, P. R., Recalde, G. L., da Silva, F. G., & Filho, E. X. F.
(2022). Evaluation of endoglucanase and xylanase production by Aspergillus
tamarii cultivated in agro-industrial lignocellulosic biomasses. Folia
Microbiologica, 67(5), 721-732. https://doi.org/10.1007/s12223-022-00971-8

Motta, F. L, Andrade, C. C. P., & Santana, M. H. A. (2013). A review of xylanase
production by the fermentation of xylan: classification, characterization and
applications. Sustainable degradation of lignocellulosic biomass-techniques,
applications and commercialization (hal. 251-275). New York: InTechOpen.
http://dx.doi.org/10.5772/53544

Nabizadeh, A. (2012). The effect of inulin on broiler chicken intestinal microflora,
gut morphology, and performance. Journal of Animal and Feed Sciences,
21(4), 725-734. https://doi.org/10.22358/jafs/66144/2012

Narasimha, J., Nagalakshmi, D., Rao, S. T. V., Venkateswarlu, M., & Reddy, Y. R.
(2015). Synergistic effect of non-starch polysaccharide enzymes and
synbiotics on performance, nutrient retention, gut health and carcass
characteristics of broiler chicken fed corn-soybean based low energy diets.
Indian Journal Animal Research, 49(5), 627-633.
https://doi.org/10.18805/ijar.5575

Naveed, M., Haleem, K. S., Ghazanfar, S., Tauseef, I., Bano, N., Adetunji, C. O.,
Saleem, M. H., Alshaya, H., & Paray, B. A. (2022). Quantitative estimation of
aflatoxin level in poultry feed in selected poultry farms. BioMed Research
International, 2022. https://doi.org/10.1155/2022/5397561

Ndelekwute, E. K., Assam, E. D., & Assam, E. M. (2018). Apparent nutrient
digestibility, gut pH and digesta viscosity of broiler chickens fed acidified
water. MOJ Anatomy & Physiology, 5(4), 250-253.
https://doi.org/10.15406/mojap.2018.05.00203

Nguyen, D. T. ., Le, N. H., Pham, V. V., Eva, P., Alberto, F., & Le, H. T. (2021).
Relationship between the ratio of villous height:crypt depth and gut bacteria
counts as well production parameters in broiler chickens. The Journal of
Agriculture and Development, 20(3), 1-10.

Nogal, A., & Valdes, A. M. (2021). The role of short-chain fatty acids in the
interplay between gut microbiota and diet in cardio-metabolic health. Gut
Microbes, 13(1), e1897212. https://doi.org/10.1080/19490976.2021.1897212

NRC. (1994). Nutrient Requirements of Poultry. 9th rev. ed. Natl. Acad.
Sci.,Washington, DC. Washington D.C.

Nuhriawangsa, A. M. . (2012). Produksi serbuk fitase hasil teknologi rekombinan
dan aplikasinya untuk meningkatkan kualitas pakan dan kinerja ayam broiler.
Universitas Gadjah Mada.

Nurjanah, S., P. Rahayu, W., & Al Mutaqin, L. (2018). Detection method for
Salmonella typhimurium and Salmonella enteritidis using real-time



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y4
UNIVERSITAS

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

polymerase chain reaction. International Journal of Engineering &
Technology, 7(4.14), 302-306. https://doi.org/10.14419/ijet.v7i4.14.27661

Nurmi, A., Harahap, N., & Santi, M. A. (2018). Performance of broilers and native
chickens fed with unfermented and fermented arenga waste. Indonesian
Journal of Agricultural Research, 1(2), 96-104.
https://doi.org/10.32734/injar.v1i2.311

Ochieng, P. E., Scippo, M-L., Kemboi, D. C., Croubels S., Okoth, S., Kang’ethe,
E. K., Doupovec, B., Gathumbi, J. K., Lindah, J. F., Antonissen, G. (2021).
Mycotoxins in poultry feed and feed ingredients from Sub-Saharan Africa and
their impact on the production of broiler and layer chickens: A review. Toxins,
13(633) 1-28. https://doi.org/10.3390/toxins13090633

Oikeh, 1., Sakkas, P., Taylor, J., Giannenas, |., Blake, D. P., & Kyriazakis, I. (2019).
Effects of reducing growth rate via diet dilution on bone mineralization,
performance and carcass yield of coccidia-infected broilers. Poultry Science,
98(11), 5477-5487. https://doi.org/10.3382/ps/pez400

Okeke, B. C. (2014). Cellulolytic and xylanolytic potential of high -glucosidase-
producing Trichoderma from decaying biomass. Applied Biochemistry and
Biotechnology, 174(4), 1581-1598. https://doi.org/10.1007/s12010-014-
1121-x

Olagunju, A., Onyike, E., Muhammad, S., Aliyu, S., & Abdullahi, A. S. (2013).
Effects of fungal (Lachnocladium spp.) pretreatment on nutrient and
antinutrient composition of corn cobs. African Journal of Biochemistry
Research, 7(11), 210-214. https://doi.org/10.5897/ajbr2013.0715

Olnood, C. G, Beski, S. S. M., Choct, M., & lji, P. A. (2015). Novel probiotics:
Their effects on growth performance, gut development, microbial community
and activity of broiler chickens. Animal Nutrition, 1(3), 184-191.
https://doi.org/10.1016/j.aninu.2015.07.003

Ortatatli M., Oguz H., Hatipoglu F., & Karaman M. (2005). Evaluation of
pathological changes in broilers during chronic aflatoxin (50 and 100 ppb) and
clinoptilolite exposure. Res. Vet. Sci. 78, 61-68.

Oyeleke, S. B., Oyewole, O. A., Egwim, E. C., Dauda, B. E. N., & lbeh, E. N.
(2012). Cellulase and pectinase production potentials of Aspergillus niger
isolated from corn cob. Bayero Journal of Pure and Applied Sciences, 5, 78—
83. http://dx.doi.org/10.4314/bajopas.v5il.15

Palframan, R., Gibson, G. R., & Rastall, R. A. (2003). Development of a
guantitative tool for the comparison of the prebiotic effect of dietary
oligosaccharides. Lett. Appl. Microbiol., 37(4), 281-284.
http://dx.doi.org/10.1046/].1472-765X.2003.01398.x

Parab, P., Khandeparker, R., Amberkar, U., & Khodse, V. (2017). Enzymatic
saccharification of seaweeds into fermentable sugars by xylanase from marine
Bacillus  sp. strain BT21  Pankaj. 3  Biotech, 7, 1-7.
https://doi.org/10.1007/s13205-017-0921-4

Park, Y. B. & Cosgrove, D.J. (2015). Xyloglucan and its interactions with other
components of the growing cell wall. Plant Cell Physiol. 56(2), 180-194.
https://doi:10.1093/pcp/pcu204

Pathak, P., Bhardwaj, N. K., & Singh, A. K. (2014). Production of crude cellulase



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y*¥
UNIVERSITAS

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

and xylanase from Trichoderma harzianum PPDDN10 NFCCI-2925 and its
application in photocopier waste paper recycling. Applied Biochemical
Biotechnology, 172, 3776-3797. https://doi.org/10.1007/s12010-014-0758-9

Pereira, G. F., de Bastiani, D., Gabardo, S., Squina, F., & Ayub, M. A. Z. (2018).
Solid-state cultivation of recombinant Aspergillus nidulans to co-produce
xylanase, arabinofuranosidase, and xylooligosaccharides from soybean fibre.
Biocatalysis and Agricultural Biotechnology, 15, 78-85.
https://doi.org/10.1016/j.bcab.2018.05.012

Pérez-Rodriguez, N., Oliveira, F., Pérez-Bibbins, B., Belo, I., Agrasar, A. T., &
Dominguez, J. M. (2014). Optimization of xylanase production by filamentous
fungi in solid-state fermentation and scale-up to horizontal tube bioreactor.
Applied Biochemical Biotechnology, 173, 803-825.
https://doi.org/10.1007/s12010-014-0895-1

Permana, K., Sriyani, N. L. P., & Sumadi, I. K. (2018). Penggunaan ampas pati aren
dalam ransum terhadap karakteristik karkas babi Bali jantan. Majalah IImiah
Peternakan, 21(3), 103-109. https://doi.org/10.24843/mip.2018.v21.i03.p03

Petry, A. L. & Patience, J. F. (2020). Xylanase supplementation in corn-based swine
diets: a review with emphasis on potential mechanisms of action. J. Anim. Sci.
98(11), 1-12. https://doi:10.1093/jas/skaa318

Poletto, P., Pereira, G. N., Monteiro, C. R. M., Pereira, M. A. F., Bordignon, S. E.,
& de Oliveira, D. (2020). Xylooligosaccharides: Transforming the
lignocellulosic biomasses into valuable 5-carbon sugar prebiotics. Process
Biochemistry, 91, 352-363. https://doi.org/10.1016/j.procbio.2020.01.005

Polizeli, M. L. T., Rozzatti, A. C., Monti, R., Terenzi, H., Jorge, J., & Amorim, D.
(2005). Xylanases from fungi: properties and industrial applications. Appl.
Microbiol. Biotechnol, 67, 577-591. https://doi.org/10.1007/s00253-005-
1904-7

Pourabedin, M., Guan, L., & Zhao, X. (2015). Xylo-oligosaccharides and
virginiamycin differentially modulate gut microbial composition in chickens.
Microbiome, 3(1), 1-12. https://doi.org/10.1186/s40168-015-0079-4

Pourabedin, M. & Zhao, X. (2015). Prebiotics and gut microbiota in chickens.
FEMS Microbiology Letters, 362, 1-8. https://doi.org/10.1093/femsle/fnv122

Prasad, S., Malav, M. K., Kumar, S., Singh, A., Pant, D., & Radhakrishnan, S.
(2018). Enhancement of bio-ethanol production potential of wheat straw by
reducing furfural and 5-hydroxymethylfurfural (HMF). Bioresource
Technology Report, 4, 50-56. https://doi.org/10.1016/j.biteb.2018.09.007

Purnavita, S., Rahayu, L. H., & Rinihapsari, E. (2017). Production of poly lactic
glycolic acid from solid waste of palm starch industry for applications in the
field of medical biomaterials. World Chemical Engineering Journal, 1(5), 53—
57. http://jurnal.untirta.ac.id/index.php/WCEJ/article/view/1241

Qiao, J., Shang, Z., Liu, X., Wang, K., Wu, Z., Wei, Q., & Li, H. (2022). Regulatory
effects of combined dietary supplementation with essential oils and organic
acids on microbial communities of Cobb broilers. Frontiers in Microbiology,
12, 1-16. https://doi.org/10.3389/fmich.2021.814626

Quintana-Ospina, G. A., Alfaro-Wisaquillo, M. C., Oviedo-Rondon, E. O.; Ruiz-
Ramirez, J. R., Bernal-Arango, L. C., & Martinez-Bernal, G. D. (2023). Data



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan

Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y7

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

analytics of broiler growth dynamics and feed conversion ratio of broilers.
Animals, 13, 2447. https://doi.org/10.3390/ani13152447

Quast, C., Pruesse, E., Yilmaz, P., Gerken, J., Schweer, T., Yarza, P., Peplies, J.,
& Glockner, F. O. (2013). The SILVA ribosomal RNA gene database project:
Improved data processing and web-based tools. Nucleic Acids Research, 41,
590-596. https://doi.org/10.1093/nar/gks1219

R Core Team. (2021). R: A language and environment for statistical computing.
Vienna, Austria: R Foundation for Statistical Computing. https://www.r-
project.org/

Rahmani, N., Jannah, A. M., Lisdiyanti, P., Prasetya, B., & Yopi. (2017).
Enzymatic hydrolysis of lignocellulosic biomass by Kitasatospora sp. to
produce xylo-oligosaccharides (XOS). In AIP Conference Proceedings (Vol.
1904, 020021, hal. 1-7). https://doi.org/10.1063/1.5011878

Rahmani, N., Kahar, P., Lisdiyanti, P., Lee, J., Yopi, Prasetya, B., Ogino, C., &
Kondo, A. (2019). GH-10 and GH-11 Endo-1,4-B-xylanase enzymes from
Kitasatospora sp. produce xylose and xylooligosaccharides from sugarcane
bagasse with no xylose inhibition. Bioresource Technology, 272, 315-325.
https://doi.org/10.1016/j.biortech.2018.10.007

Rahnama, N., Mamat, S., Shah, U. K. Md., Ling, F. H., Rahman, N. A. A., & Avriff,
A. B. (2013). Effect of alkali pretreatment of rice straw on cellulase and
xylanase production by local Trichoderma harzianum SNRS3 under solid state
fermentation. BioResouces, 8(2), 2881-2896.

Ravindran, V. (2013). Feed enzymes: The science, practice, and metabolic realities.
Journal of  Applied Poultry Research, 22(3), 628-636.
https://doi.org/10.3382/japr.2013-00739

Raza, A., Bashir, S., & Tabassum, R. (2019). An update on carbohydrases: growth
performance and intestinal health of poultry. Heliyon, 5(4), 1-17.
https://doi.org/10.1016/j.heliyon.2019.e01437

Reese, A. T., & Dunn, R. R. (2018). Drivers of microbiome biodiversity: A review
of general rules, feces, and ignorance. mBio, 9(4), 1-14.
https://doi.org/10.1128/mBi0.01294-18

Roberts, T., Wilson, J., Guthrie, A., Cookson, K., Vancraeynest, D., Schaeffer, J.,
Moody, R., & Clark, S. (2015). New issues and science in broiler chicken
intestinal health: Emerging technology and alternative interventions. Journal
of Applied Poultry Research, 24(2), 257-266.
https://doi.org/10.3382/japr/pfv023

Rodrigues, D. R., Briggs, W., Duff, A., Chasser, K., Murugesan, R., Pender, C.,
Ramirez, S., Valenzuela, L. & Bielke, L. R. (2020). Comparative effectiveness
of probiotic-based formulations on cecal microbiota modulation in broilers.
PLoS ONE, 15(5). https://doi.org/10.1371/journal.pone.0225871

Rhychlik, 1. (2020). Composition and function of chicken gut microbiota. Animals,
10, 1-20. https://doi.org/10.3390/ani10010103

Rycroft, C. E., Jones, M. R., Gibson, G. R. & Rastall, R. A. (2001). A comparative
in vitro evaluation of the fermentation properties of prebiotic oligosaccharides.
J.  Appl. Microbiol. 91, 878-887. https://doi: 10.1046/].1365-
2672.2001.01446.x.



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y¥
UNIVERSITAS

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

Saenphoom, P., Liang, J. B., Ho, Y. W.,, Loh, T. C., & Rosfarizan, M. (2013).
Effects of enzyme treated palm kernel expeller on metabolizable energy,
growth performance, villus height and digesta viscosity in broiler chickens.
Asian-Australasian  Journal of Animal Sciences, 26(4), 537-544.
https://doi.org/10.5713/ajas.2012.12463

Sanyang, M. L., Sapuan, S. M., Jawaid, M., & Ishak, M. R. (2016). Recent
developments in sugar palm (Arenga Pinnata) based biocomposites and their
potential industrial applications: A review. Renewable and Sustainable Energy
Reviews, 54(9), 533-549. https://doi.org/10.1016/j.rser.2015.10.037

Saroj, P., Manasa, P., & Narasimhulu, K. (2018). Characterization of thermophilic
fungi producing extracellular lignocellulolytic enzymes for lignocellulosic
hydrolysis under solid-state fermentation. Bioresources and Bioprocessing
5(31), 1-14. https://doi.org/10.1186/s40643-018-0216-6

Sato, K., Marzioni, M., Meng, F., Francis, H., Glase, S., & Alpini, G. (2019).
Ductular reaction in liver diseases: pathological mechanisms and translational
significances. Physiology & behavior, 69(1), 420-430.
https://doi.org/doi:10.1002/hep.30150

Schmitz, E., Leontakianakou, S., Norlander, S., Karlsson, E. N., & Adlercreutz, P.
(2022). Lignocellulose degradation for the bioeconomy: The potential of
enzyme synergies between xylanases , ferulic acid esterase and laccase for the
production of arabinoxylo-oligosaccharides. Bioresource Technology, 343, 1—
10. https://doi.org/10.1016/j.biortech.2021.126114

Schneider, C. A., Rasband, W. S., & Eliceiri, K. W. (2012). NIH Image to ImageJ:
25 years of image analysis. Nature Methods, 9(7), 671-675.
https://doi.org/10.1038/nmeth.2089

Schutte, J. B., de Jong J., Polziehn, R., & Verstegen, M. W. (1991a). Nutritional
implications of D-xylose in pigs. Br. J. Nutr. 66, 83-93.
https://doi.org/10.1079/BJN19910012

Schutte, J. B., van Leeuwen, P., Lichtendonk, W. J. (1991b). lleal digestibility and
urinary excretion of D-xylose and L-arabinose in ileostomized adult roosters.
Poult. Sci., 70, 884-891. https://doi.org/10.3382/ps.0700884

Seesuriyachan, P., Kawee-ai, A., & Chaiyaso, T. (2017). Green and chemical-free
process of enzymatic xylooligosaccharide production from corncob:
enhancement of the yields using a strategy of lignocellulosic destructuration
by ultra-high pressure pretreatment. Bioresour. Technol. 241, 537-544.
https://doi.org/10.1016/j.biortech.2017.05.193.

Segura-Wang, M., Grabner, N., Koestelbauer, A., Klose, V., & Ghanbari, M.
(2021). Genome-resolved metagenomics of the chicken gut microbiome.
Frontiers in Microbiology, 12(August), 1-13.
https://doi.org/10.3389/fmicbh.2021.726923

Seifi, S., Sayrafi, R., Khoshbakht, R., Gilani, Al., & Goudarzi, B. (2020).
Evaluation of yeast culture and direct-fed microbial on gut histology and
serum components of broilers challenged with suboptimal diets under heat
stress. Acta Scientiarum. Animal Sciences, 42, 1-10.
https://www.redalyc.org/journal/3031/303162575007/html/

Sewczyk, T., Antink, M. H., Maas, M., Kroll, S., & Beutel, S. (2018). Flow rate



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +YV
UNIVERSITAS

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

dependent continuous hydrolysis of protein isolates. AMB Express, 8, 1-9.
https://doi.org/10.1186/s13568-018-0548-9

Sharma, K., Thakur, A., & Goyal, A. (2019). Xylanases for food applications. In B.
Varjani & S. Raveendran (Ed.), Green Bio-process: Enzymes in Industrial
Food Processing (hal. 99-118). Singapore: Springer.
https://doi.org/10.1007/978-981-13-3263-0_7

Sibbald, I. R., & Wolynetz, M. S. (1985). Comparison of three methods of excreta
collection used in estimation of energy and nitrogen excretion. Poultry
science, 65, 78-84. https://doi.org/10.3382/ps.0650078

Siegel, P. B. (2014). Evolution of the modern broiler and feed efficiency. The
Annual Review of Animal Biosciences, 2, 375-385.
https://doi.org/10.1146/annurev-animal-022513-114132

Simon, A., Gulyas, G., Mészar, Z., Bhide, M., Olah, J., Bai, P., Cs6sz, E., Javor,
A., Komlési, 1., Remenyik, J., & Czeglédi, L. (2019). Proteomics alterations
in chicken jejunum caused by 24 h fasting. PeerJ, (3), 1-19.
https://doi.org/10.7717/peerj.6588

Singh, Y., Ravindran, V., Wester, T. J., Molan, A. L., & Ravindran, G. (2014).
Influence of prepelleting inclusion of whole corn on performance, nutrient
utilization, digestive tract measurements, and cecal microbiota of young
broilers. Poultry Science, 93(12), 3073-3082.
https://doi.org/10.3382/ps.2014-04110

Slizewska, K., & Chlebicz-Wojcik, A. (2020). Growth kinetics of probiotic
lactobacillus strains in the alternative, cost-efficient semi-solid fermentation
medium. Biology. https://doi.org/10.3390/biology9120423

Souilah, R., Djabali, D., Belhadi B., Mokrane, H., Boudries, N., & Nadjemi, B.
(2014). In vitro starch digestion in sorghum flour from Algerian cultivars.
Food Science and Nutrition, 2(3), 251-259. https://doi.org/10.1002/fsn3.104

Speight, J. G. (2020). Non—fossil fuel feedstocks. In J. G. Speight (Ed.), The
Refinery of the Future (2" ed, hal. 343-389). United States: Gulf Professional
Publishing. https://doi.org/10.1016/B978-0-12-816994-0.00010-5

Staack, L., Della Pia, E. A., Jgrgensen, B., Pettersson, D., & Rangel Pedersen, N.
(2019). Cassava cell wall characterization and degradation by a
multicomponent NSP-targeting enzyme (NSPase). Scientific Reports, 9(1), 1-
11. https://doi.org/10.1038/s41598-019-46341-2

Sternemalm, E., Ho, A., & Gatenholm, P. (2008). Effect of arabinose substitution
on the material properties of arabinoxylan films. Research, 343, 753-757.
https://doi.org/10.1016/j.carres.2007.11.027

Steudler, S., Werner, A., & Cheng, J. (2019). Solid state fermentation: Preface. In
T. Schaper (Ed.), Advances in Biochemical Engineering/Biotechnology (Vol.
13, hal. 79). Switzerland: Springer. https://doi.org/10.1016/S1369-
703X(02)00134-1

Such, N., Farkas, V., Molnar, A., Csitari, G., Pal, L., Rawash, M. A., Koltay, I. A.,
Husvéth, F., & Dublecz, K. (2021). Effect of diet composition, a probiotic and
a symbiotic treatment on the ileal microbiota composition of one-week-old
broiler  chickens. Acta Agraria Debreceniensis, (1), 213-220.
https://doi.org/10.34101/actaagrar/1/8455



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +VY!
UNIVERSITAS

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

Suiryanrayna, M. V. A. N., & Ramana, J. V. (2015). A review of the effects of
dietary organic acids fed to swine. Journal of Animal Science and
Biotechnology, 6(1), 1-11. https://doi.org/10.1186/s40104-015-0042-z

Suryani, A. E., Karimy, M. F., Istiqgomah, L., Sofyan, A., Herdian, H., & Wibowo,
M. H. (2014). Colibacillosis prevalence in broiler chicken infected by
Escherichia coli with administration of bioadditive, probiotic and antibiotic.
Widyariset 17(2), 233-244.
https://www.researchgate.net/publication/281456418

Suryani, A. E., Wuryastuty, H., Wasito, R., & Karimy, M. F. (2019). The effect of
the water additive kimchistock® as an herbal growth promoter on the jejunal
histological and ultrastructural changes of broiler chickens. Pakistan Journal
of Nutrition, 18(10), 983-988. https://doi.org/10.3923/pjn.2019.983.988

Svihus, B. (2014). Function of the digestive system. Journal of Applied Poultry
Research, 23(2), 306-314. https://doi.org/10.3382/japr.2014-00937

Taherzadeh-Ghahfarokhi, M., Panahi, R., & Mokhtarani, B. (2019). Optimizing the
combination of conventional carbonaceous additives of culture media to
produce lignocellulose-degrading enzymes by Trichoderma reesei in solid
state fermentation of agricultural residues. Renewable Energy, 131, 946-955.
https://doi.org/10.1016/j.renene.2018.07.130

Tarayre, C., Bauwens, J., Brasseur, C., Mattéotti, C., Millet, C., Guiot, P. A.,
Destain, J., Vandenbol, M., Portetelle, D., De Pauw, E., Haubruge, E., Francis,
F., & Thonart, P. (2015). Isolation and cultivation of xylanolytic and
cellulolytic Sarocladium kiliense and Trichoderma virens from the gut of the
termite Reticulitermes santonensis. Environmental Science and Pollution
Research, 22(6), 4369-4382. https://doi.org/10.1007/s11356-014-3681-2

Tejeda, O. J., & Kim, W. K. (2021a). Effects of fiber type, particle size, and
inclusion level on the growth performance, digestive organ growth, intestinal
morphology, intestinal viscosity, and gene expression of broilers. Poultry
Science, 100(10), 1-13. https://doi.org/10.1016/j.psj.2021.101397

Tejeda, Oscar J., & Kim, W. K. (2021b). Role of dietary fiber in poultry nutrition.
Animals, 11(2), 1-16. https://doi.org/10.3390/ani11020461

Teng, P. Y., & Kim, W. K. (2018). Review: Roles of prebiotics in intestinal
ecosystem of broilers. Frontiers in Veterinary Science, 5, 1-18.
https://doi.org/10.3389/fvets.2018.00245

Thanabalan, A., & Kiarie, E. G. (2022). Body weight, organ development and
jejunal histomorphology in broiler breeder pullets fed n-3 fatty acids enriched
diets from hatch through to 22 weeks of age. Poultry Science, 101(1), 1-4.
https://doi.org/10.1016/j.psj.2021.101514

Timmerman, H. M., Veldman, A., Van Den Elsen, E., Rombouts, F. M., & Beynen,
A. C. (2006). Mortality and growth performance of broilers given drinking
water supplemented with chicken-specific probiotics. Poultry Science, 85(8),
1383-1388. https://doi.org/10.1093/ps/85.8.1383

Van Hul, M., Le Roy, T., Prifti, E., Daoc, M. C., Paquotd, A., Zucker, J-D.,
Delzenne, N. M., Muccioli, G. G., Clément, K., & Cani, P. D. (2020). From
correlation to causality: the case of Subdoligranulum. Gut Microbes, 12(1), 1-
13. https://doi.org/10.1080/19490976.2020.1849998



Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan
Produktivitas Ayam Pedaging

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y¢
UNIVERSITAS

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

Vasanthakumari, B. L., Gedye, K. R., Abdollahi, M. R., Di Benedetto, M., Sanchez,
D. G., Wealleans, A., & Ravindran, V. (2023). A new monocomponent
xylanase improves performance, ileal digestibility of energy and nutrients,
intestinal morphology, and intestinal microbiota in young broilers. Journal of
Applied Poultry Research, 32(1), 1-16.
https://doi.org/10.1016/j.japr.2022.100301

Walugembe, M., Hsieh, J. C. F., Koszewski, N. J., Lamont, S. J., Persia, M. E., &
Rothschild, M. F. (2015). Effects of dietary fiber on cecal short-chain fatty
acid and cecal microbiota of broiler and laying-hen chicks. Poultry Science,
94, 2351-2359. https://doi.org/10.3382/ps/pev242

Wan Azelee, N. 1., Jahim, J. M., Ismail, A. F., Fuzi, S. F. Z. M., Rahman, R. A., &
Md Illias, R. (2016). High xylooligosaccharides (XOS) production from
pretreated kenaf stem by enzyme mixture hydrolysis. Industrial Crops and
Products, 81, 11-19. https://doi.org/10.1016/j.indcrop.2015.11.038

Wang, X., Tsai, T., Deng, F., Wei, X., Chali, J., Knapp, J., Apple, J., Maxwell, C.
V., Lee, J. A., & Zhao, J. (2019). Longitudinal investigation of the swine gut
microbiome from birth to market reveals stage and growth performance
associated bacteria. Microbiome, 7(1), 1-18. https://doi.org/10.1186/s40168-
019-0721-7

Widjaja, T., Altway, A., Pudjiastuti, L., Lini, F. Z., Nury, D. F., & Iswanto, T.
(2019). Optimization of organosolv pretreatment of starch waste from sugar
palm trunk (Arenga pinnata) for the production of reducing sugar. Asian
Journal & Agricultural Biology, 7(3), 355-364.

Wu, J. & Warren, F. J. (2023). The impact of the soluble protein fraction and kernel
hardness on wheat flour starch digestibility. Food Chemistry, 406, 135047.
https://doi.org/10.1016/j.foodchem.2022.135047

Wu, X., Tang, W., Huang, C., Huang, C., Lai, C., & Yong, Q. (2020). Unrevealing
model compounds of soil conditioners impacts on the wheat straw
autohydrolysis efficiency and enzymatic hydrolysis. Biotechnology for
Biofuels, 13(1), 1-9. https://doi.org/10.1186/s13068-020-01763-3

Wu, Z., Yang, K., Zhang, A., Chang, W., Zheng, A., Chen, Z., Cai, H., & Liu, G.
(2021). Effects of Lactobacillus acidophilus on the growth performance,
immune response, and intestinal barrier function of broiler chickens
challenged with Escherichia coli O157. Poultry Science, 100, 101323, 1-15.
https://doi.org/10.1016/j.psj.2021.101323

Xie, R., Li, M., Ma, S., Liu, J.,, & Long, M. (2020). Efficient analysis of
monosaccharides and oligosaccharides from hydrolyzed hemicellulose of
Spartina anglica. BioResources, 15(4), 7628-7639.
https://doi.org/10.15376/biores.15.4.7628-7639

Xu, Y., Huang, Y., Guo, L., Zhang, S., Wu, R., Fang, X., Xu, H., & Nie, Q. (2022).
Metagenomic analysis reveals the microbiome and antibiotic resistance genes
in indigenous Chinese yellow-feathered chickens. Frontiers in Microbiology,
13(September), 1-13. https://doi.org/10.3389/fmich.2022.930289

Xue, Y., Cui, X., Zhang, Z., Zhou, T., Gao, R., Li, Y., & Ding, X. (2020). Effect of
B-endoxylanase and a-arabinofuranosidase enzymatic hydrolysis on
nutritional and technological properties of wheat brans. Food Chemistry, 302,


https://doi.org/10.1016/j.foodchem.2022.135047

Penggunaan Xilanase dari Trichoderma virens MLT2J2 pada Hidrolisis Ampas Aren untuk
Peningkatan

Produktivitas Ayam Pedaging _

Lusty Istigomah, Dr. Ir. Muhammad Nur Cahyanto, M.Sc.; Prof. Dr. Ir. Zuprizal, DEA., IPU. +Y¥

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

125332. https://doi.org/10.1016/j.foodchem.2019.125332

Yadav, S., & Jha, R. (2019). Strategies to modulate the intestinal microbiota and
their effects on nutrient utilization, performance, and health of poultry. Journal
of Animal Science and Biotechnology, 10, 1-11.

You, S., Ma, Y., Yan, B., Pei, W., Wu, Q., Ding, C., & Huang, C. (2022). The
promotion mechanism of prebiotics for probiotics: A review. Frontiers in
Nutrition, 9(2). https://doi.org/10.3389/fnut.2022.1000517

Zhang, C., Hao, E., Chen, X., Huang, C., Liu, G., Chen, H., Wang, D., Shi, L.,
Xuan, F., Chang, D., & Chen, Y. (2023). Dietary fiber level improve growth
performance, nutrient digestibility, immune and intestinal morphology of
broilers  from day 22 to 42. Animals, 13(7), 1-14.
https://doi.org/10.3390/ani13071227

Zhang, L., Xu, J., Zhang, L., Zhang, W., & Zhang, Y. (2003). Determination of 1-
phenyl-3-methyl-5-pyrazolone-labeled carbohydrates by liquid
chromatography and micellar electrokinetic chromatography. Journal of
Chromatography B, 793(1), 159-165. https://doi.org/10.1016/S1570-
0232(03)00373-8

Zhang, Y., Yang, J., Luo, L., Wang, E., Wang, R., Liu, L., Liu, J.,, & Yuan, H.
(2020). Low-cost cellulase-hemicellulase mixture secreted by Trichoderma
harzianum EM0925 with complete saccharification efficacy of lignocellulose.
International  Journal of  Molecular  Sciences, 21(2), 1-18.
https://doi.org/10.3390/ijms21020371

Zhao, C., Qiao, X., Cao, Y., & Shao, Q. (2017). Application of hydrogen peroxide
presoaking prior to ammonia fiber expansion pretreatment of energy crops.
Fuel, 205, 184-191. https://doi.org/10.1016/j.fuel.2017.05.073

Zhao, S., Zhang, G. L., Chen, C., Yang, Q., Luo, X. M., Wang, Z. B., Wu, A. M,
& Feng, J. X. (2021). A combination of mild chemical pre-treatment and
enzymatic hydrolysis efficiently produces xylooligosaccharides from
sugarcane bagasse. Journal of Cleaner Production, 291, 125972.
https://doi.org/10.1016/j.jclepro.2021.125972

Zhao, X., Zheng, Z., Cai, Y., Zhao, Y., Zhang, Y., Gao, Y., Cui, Z., & Wang, X.
(2020). Accelerated biomethane production from lignocellulosic biomass:
Pretreated by mixed enzymes secreted by Trichoderma viride and Aspergillus
sp. Bioresource Technology, 309, 123378.
https://doi.org/10.1016/j.biortech.2020.123378

Zheng, D., Liwinski, T., & Elinav, E. (2020). Interaction between microbiota and
immunity in health and disease. Cell Research, 30(6), 492-506.
https://doi.org/10.1038/s41422-020-0332-7



	DAFTAR PUSTAKA 

