Karakterisasi Pati Berpori dari Garut (Maranta arundinacea L.) Hasil Hidrolisis Enzim Alfa Amilase
dan Glukoamilase -
SARAH NISRINA, Dr.rer.nat. Lucia Dhiantika Witasari, S. Farm., Apt., M.Biotech.; Prof. Dr. Yudi Pranoto, S.T.P., M.F

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Abdullah, A. H. D., Chalimah, S., Primadona, 1., dan Hanantyo, M. H. G., 2018.
Physical and chemical properties of corn, cassava, and potato starchs. 10P
Conference Series: Earth and Environmental Science 160(1):1-6.
https://doi.org/10.1088/1755-1315/160/1/012003.

Apriyantono, A., 1998. Analisis pangan. Institut Pertanian Bogor (IPB Press).
https://books.google.co.id/books?id=TY4unQAACAAJ.

Avaro, M. R. A, Pan, Z., Yoshida, T., dan Wada, Y., 2011. Two Alternative
Methods to Predict Amylose Content of Rice Grain by Using Tristimulus CIE
Lab Values and Developing a Specific Color Board of Starch-iodine Complex
Solution. Plant Production Science 14(2):164-168.

Ayuningtyas, L. P., Benita, A. M., dan Triastuti, D., 2022. Crystalline and Digestive
Characteristics of Heat Moisture Treated and Annealed Lesser Yam
(Dioscorea esculenta) Starch. Jurnal Pangan Dan Agroindustri 10(1):1-8.
https://doi.org/10.21776/ub.jpa.2022.010.01.1.

Barroso, A. G., Garcia, R. H., dan Del Mastro, N. L., 2019. X-ray diffraction pattern
and relative crystallinity of irradiated arrowroot starch. Brazilian Journal of
Radiation Sciences 7(2A):1-7. https://doi.org/10.15392/bjrs.v7i2a.645.

Bednarska, K. A., 2015. Kinetic modelling of enzymatic starch hydrolysis
[Wageningen University]. https:/library.wur.nl/WebQuery/wurpubs/488445.

Benavent-Gil, Y., dan Rosell, C. M., 2017a. Comparison of porous starches
obtained from different enzyme types and levels. Carbohydrate Polymers 157:
533-540. https://doi.org/10.1016/j.carbpol.2016.10.047.

Benavent-Gil, Y., dan Rosell, C. M., 2017b. Morphological and physicochemical
characterization of porous starches obtained from different botanical sources
and amylolytic enzymes. Int J Biol Macromol 103:587-595. doi:
10.1016/j.ijbiomac.2017.05.089.

Buléon, A., Colonna, P., Planchot, V., dan Ball, S., 1998. Starch granules: Structure
and biosynthesis. International Journal of Biological Macromolecules
23(2):85-112. https://doi.org/10.1016/S0141-8130(98)00040-3.

[BSN] Standar Nasional Indonesia. 1999. SNI 01-6057-1999. Tepung Garut.
Jakarta: Badan Standarisasi Nasional.

Capron, I., Robert, P., Colonna, P., Brogly, M., dan Planchot, V., 2007. Starch in
rubbery and glassy states by FTIR spectroscopy. Carbohydrate Polymers
68(2):249-259. https://doi.org/10.1016/j.carbpol.2006.12.015.

Cheetham, N. W. H., dan Tao, L., 1998. Variation in crystalline type with amylose
content in maize starch granules: an X-ray powder diffraction study.
Carbohydrate Polymers 36(4):277-284.



Karakterisasi Pati Berpori dari Garut (Maranta arundinacea L.) Hasil Hidrolisis Enzim Alfa Amilase
dan Glukoamilase _
SARAH NISRINA, Dr.rer.nat. Lucia Dhiantika Witasari, S. Farm., Apt., M.Biotech.; Prof. Dr. Yudi Pranoto, S.T.P., M.F

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

https://doi.org/https://doi.org/10.1016/S0144-8617(98)00007-1.

Chen, J.,, Wang, Y., Liu, J., dan Xu, X., 2020. Preparation, characterization,
physicochemical property and potential application of porous starch: A
review. International Journal of Biological Macromolecules 148:1169-1181.
https://doi.org/10.1016/j.ijbiomac.2020.02.055.

Chen, Y., Huang, S., Tang, Z., Chen, X., & Zhang, Z., 2011. Structural changes of
cassava starch granules hydrolyzed by a mixture of o-amylase and
glucoamylase. Carbohydrate Polymers 85(1):272-275.
https://doi.org/10.1016/j.carbpol.2011.01.047.

Cornejo-Ramirez, Y. I., Martinez-Cruz, O., Del Toro-Sanchez, C. L., Wong-Corral,
F. J., Borboa-Flores, J., dan Cinco-Moroyoqui, F. J., 2018. The structural
characteristics of starches and their functional properties. CYTA - Journal of
Food 16(1):1003-1017. https://doi.org/10.1080/19476337.2018.1518343.

Damat, Y. ., 2016. Karakteristik Fisiko-Kimia Pati Garut (Marantha Arundinaceae)
Termodifikasi Secara Fisik Melalui Proses Gelatinisasi- Retrodradasi
Berulang. Seminar Nasional Hasil Penelitian 160-166.
https://semnas.unikama.ac.id/lppm/prosiding/2016/PENELITIAN/PANGAN
DAN TERNAKI/Damat-UNMUH.pdf.

De Souza, P. M., dan Magalhaes, P. de O. e., 2010. Application of Microbial-
Amylase in Industry-A Review. Brazilian Journal of Microbiology 41:850-
861.

Digaitis, R., Falkman, P., Oltner, V., Briggner, L. E., dan Kocherbitov, V., 2022.
Hydration and dehydration induced changes in porosity of starch
microspheres. Carbohydrate Polymers 291(April):1-10.
https://doi.org/10.1016/j.carbpol.2022.119542.

Dome, K., Podgorbunskikh, E., Bychkov, A., dan Lomovsky, O., 2020. Changes in
the crystallinity degree of starch having different types of crystal structure after
mechanical pretreatment. Polymers 12(3):1-12.
https://doi.org/10.3390/polym12030641.

Dura, A., Blaszczak, W., dan Rosell, C. M., 2014. Functionality of porous starch
obtained by amylase or amyloglucosidase treatments. Carbohydrate Polymers
101(1):837-845. https://doi.org/10.1016/j.carbpol.2013.10.013.

Dura, Angela, dan Rosell, C., 2016. Physico-chemical properties of corn starch
modified with cyclodextrin glycosyltransferase. International Journal of
Biological Macromolecules 87.
https://doi.org/10.1016/j.ijbiomac.2016.03.012.

Egas, M. C. V., Da Costa, M. S., Cowan, D. A., dan Pires, E. M. V., 1998.
Extracellular a-amylase from Thermus filiformis Ork A2: Purification and
biochemical characterization. Extremophiles 2(1):23-32.
https://doi.org/10.1007/s007920050039.



Karakterisasi Pati Berpori dari Garut (Maranta arundinacea L.) Hasil Hidrolisis Enzim Alfa Amilase
dan Glukoamilase _
SARAH NISRINA, Dr.rer.nat. Lucia Dhiantika Witasari, S. Farm., Apt., M.Biotech.; Prof. Dr. Yudi Pranoto, S.T.P., M.F

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Faridah, Didah Nur, Fardiaz, Dedi, Andarwulan, Nuri, dan Sunarti, Titi Candra,
2014. Karakteristik Sifat Fisikokimia Pati Garut (Maranta arundinaceae).
Agritech 34(1):14-21.

Fatimah, S., Ragadhita, R., Fitria, D., Husaeni, A., Bayu, A., dan Nandiyanto, D.,
2022. ASEAN Journal of Science and Engineering How to Calculate
Crystallite Size from X-Ray Diffraction ( XRD ) using Scherrer Method.
Science and Engineering 2(1):65-76.

Gonzalez, A., dan Wang, Y.-J., 2020. Enhancing the Formation of Porous Potato
Starch by Combining a-Amylase or Glucoamylase Digestion with Acid
Hydrolysis. Starch - Starke 72(7-8) 1900269.
https://doi.org/https://doi.org/10.1002/star.201900269.

Guo, L., Li, J., Gui, Y., Zhu, Y., Yu, B, Tan, C., Fang, Y., & Cui, B., 2020. Porous
starches modified with double enzymes: Structure and adsorption properties.
International Journal of Biological Macromolecules 164:1758-1765.
https://doi.org/10.1016/j.ijbiomac.2020.07.323.

Guo, L., Yuan, Y., Li, J., Tan, C., Janaswamy, S., Lu, L., Fang, Y., dan Cui, B.,
2021. Comparison of functional properties of porous starches produced with
different enzyme combinations. International Journal of Biological
Macromolecules 174:110-119.
https://doi.org/10.1016/j.ijbiomac.2021.01.165.

Han, X., Wen, H., Luo, Y., Yang, J., Xiao, W., Ji, X., dan Xie, J., 2021. Effects of
a-amylase and glucoamylase on the characterization and function of maize
porous  starches. Food  Hydrocolloids  116(December  2020).
https://doi.org/10.1016/j.foodhyd.2021.106661.

Huang, C., Wang, S., dan Yang, H., 2020. Evaluation of thermal effects on the
bioactivity of curcumin microencapsulated with porous starch-basedwall
material using spray drying. Processes 8(2).
https://doi.org/10.3390/pr8020172.

IlImannafian, A. G., Lestari, E., dan Halimah, H., 2018. Pemanfaatan Tepung Garut
Sebagai Substitusi Tepung Terigu Dalam Pembuatan Kue Bingka. Jurnal
Teknologi Agro-Industri 5(2):141-151. https://doi.org/10.34128/jtai.v5i2.80.

Insani, K. V., & Herdyastuti, N., 2013. Pengaruh Konsentrasi Enzim Optimum Pada
Pembentukkan  N-Asetilglukosamin  Effect of Optimum Enzyme
Concentration in the Establishment of N-Acetylglucosamine. UNESA Journla
of Chemistry 60-63.

Jennylynd, A. J., dan Byong, H. L., 1997. Glucoamylases: Microbial Sources,
Industrial Applications, and Molecular Biology - A Review. Food
Biochemistry 21:1-52.

Jung, Y., Lee, B.-H., dan Yoo, S.-H., 2017. Physical structure and absorption
properties of tailor-made porous starch granules produced by selected



Karakterisasi Pati Berpori dari Garut (Maranta arundinacea L.) Hasil Hidrolisis Enzim Alfa Amilase
dan Glukoamilase _
SARAH NISRINA, Dr.rer.nat. Lucia Dhiantika Witasari, S. Farm., Apt., M.Biotech.; Prof. Dr. Yudi Pranoto, S.T.P., M.F

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

amylolytic enzymes. PLOS ONE 12(7) e0181372.
https://doi.org/10.1371/journal.pone.0181372.

Karossi, A. T., dan Udin, L. Z., 2009. Production, Isolation, Immobilization and
Application of Glucoamylase From Rhizopus Oryzae. Indonesian Journal of
Applied Chemistry 11(1). https://doi.org/10.14203/jkti.v11i1.170.

Keeratiburana, T., Hansen, A. R., Soontaranon, S., Blennow, A., dan Tongta, S.,
2020. Porous high amylose rice starch modified by amyloglucosidase and
maltogenic a-amylase. Carbohydrate Polymers 230(August 2019) 115611.
https://doi.org/10.1016/j.carbpol.2019.115611.

Lacerda, 2018. Research Article Effects of a -amylase, amyloglucosidase, and their
mixture on hierarchical porosity of rice starch. Research Article. 1-23.
Chemistry Institute, Universidade Federal do Rio Grande do Sul, Brazil.

Lehmann, C., 2016. Hydrolytic Enzymes : Amylases , Proteases , Lipases (Issue
[11). Institute of Plant Biology.

Li, H., Budarin, V. L., Clark, J. H., North, M., dan Wu, X., 2022. Rapid and efficient
adsorption of methylene blue dye from aqueous solution by hierarchically
porous, activated starbons®: Mechanism and porosity dependence. Journal of
Hazardous Materials 436(May).
https://doi.org/10.1016/j.jhazmat.2022.129174.

Lincoln, L., More, V. S., & More, S. S., 2019. Isolation, screening and optimization
of extracellular glucoamylase from Paenibacillus amylolyticus strain NEOO3.
Biocatalysis and Agricultural Biotechnology 18(January), 101054.
https://doi.org/10.1016/j.bcab.2019.101054

Maulani, R. R., Budiasih, R., dan Immaningsih, N., 2012. Karakterisasi Fisik dan
Kimia Rimpang dan Pati Garut (Marantha arundinacea L.) Pada Berbagai
Umur Panen. Seminar Nasional : Kedaulatan Pangan Dan Energi 326-338.

Maulani, R. R., Fardiaz, D., Kusnandar, F., dan Candra Sunarti, T., 2013.
Functional Properties of Hydroxypropylated and Crosslinked Arrowroot
Starch. Jurnal Teknologi Dan Industri Pangan 24(1):60-67.
https://doi.org/10.6066/jtip.2013.24.1.60.

Maulani, R. R., dan Hidayat, T., 2016. Pengembangan Pati Garut (Maranta
arundinacea L .) Sebagai Pati Resisten Tipe IV. Prosiding Seminar Nasional
Hasil-Hasil PPM IPB 326-338. https://lppm.ipb.ac.id/wp-
content/uploads/2017/06/B604.pdf.

Mikawlrawng, K., 2016. Chapter 18 - Aspergillus in Biomedical Research (V. K.
B. T-N. and F. D. in M. B. and B. Gupta (ed.); pp. 229-242).
https://doi.org/https://doi.org/10.1016/B978-0-444-63505-1.00019-1.

Muhmed, S. A., 2016. Methylene blue adsorption onto crosslinked sago starch siti
aishah muhmed universiti teknologi malaysia. Tesis. Faculty of Chemical and
Energy Engineering, Universiti Teknologi Malaysia.



Karakterisasi Pati Berpori dari Garut (Maranta arundinacea L.) Hasil Hidrolisis Enzim Alfa Amilase
dan Glukoamilase _
SARAH NISRINA, Dr.rer.nat. Lucia Dhiantika Witasari, S. Farm., Apt., M.Biotech.; Prof. Dr. Yudi Pranoto, S.T.P., M.F

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Nandiyanto, A. B. D., Oktiani, R., & Ragadhita, R., 2019. How to read and interpret
ftir spectroscope of organic material. Indonesian Journal of Science and
Technology 4(1):97-118. https://doi.org/10.17509/ijost.v4i1.15806.

Osholana, T. S., Dludlu, M. K., Oboirien, B., dan Sadiku, R., 2020. Enhanced
reactivity of geopolymers produced from fluidized bed combustion bottom
ash. South African Journal of Chemical Engineering 34(June):72-77.
https://doi.org/10.1016/j.sajce.2020.06.006.

Pozo, C., Rodriguez-Llamazares, S., Bouza, R., Barral, L., Castafio, J., Miller, N.,
dan Restrepo, 1., 2018. Study of the structural order of native starch granules
using combined FTIR and XRD analysis. Journal of Polymer Research
25(12). https://doi.org/10.1007/s10965-018-1651-y.

Pramasari, D. A., Sondari, D., Adi, D. S., Widyanigrum, B. A., Fajar, A., Putri, R.,
Restu, W. K., dan Putri, E. H., 2020. Karakteristik Pati Berpori Mikro dari
Tapioka Hasil Perlakuan Amilase Sebagai Agen Penjerapan Minyak. Pati
Berpori Agen Penjerapan Minyak, 25(2).

Purwitasari, L., 2022. Karakterisasi Pati Berpori dari Ganyong (Canna edulis Kerr.)
yang Dihasilkan dengan Hidrolisis Enzim Alfa Amilase Termostabil. Tesis.
Ilmu dan Teknologi Pangan, Universitas Gadjah Mada.

Ratnaningsih, N., Nugraheni, M., Handayani, T. H. W., dan Chayati, I., 2014.
Teknologi Pengolahan Pati Garut Dan Diversifikasi Produk Olahannya Dalam
Rangka Peningkatan Ketahanan Pangan. Inotek 14(2):192-207.

Riana, R. L. M., Aini, N., dan Dwiyanti, H., 2015. Formulasi dan optimasi flakes
kaya serat berbasis pati garut resisten tipe 111 menggunakan Response Surface
Methodology. Jurnal Litbang Provinsi Jawa Tengah 13(2):193-202.

Rukmana, R., 2000. Garut: Budidaya dan Pasca Panen. Kanisius.

Sarifudin, A., Keeratiburana, T., Soontaranon, S., Tangsathitkulchai, C., dan
Tongta, S., 2020. Pore characteristics and structural properties of ethanol-
treated starch in relation to water absorption capacity. Lwt 129(November
2019) 109555. https://doi.org/10.1016/j.lwt.2020.109555.

Sathyan, S., dan Nisha, P., 2022. Optimization and Characterization of Porous
Starch from Corn Starch and Application Studies in Emulsion Stabilization.
Food and Bioprocess Technology 15(9):2084-2099.
https://doi.org/10.1007/s11947-022-02843-y.

Schénhals, A., dan Kremer, F., 2012. 1.08 - Amorphous Polymers. In K.
Matyjaszewski & M. Moller (Eds.), Polymer Science: A Comprehensive
Reference (pp. 201-226). https://doi.org/https://doi.org/10.1016/B978-0-444-
53349-4.00010-8.

Setianingsih, T., Kartini, 1., dan Arryanto, Y., 2014. The effect of caramelization
and carbonization temperatures toward structural properties of mesoporous
carbon from fructose with zinc borosilicate activator. Indonesian Journal of



Karakterisasi Pati Berpori dari Garut (Maranta arundinacea L.) Hasil Hidrolisis Enzim Alfa Amilase
dan Glukoamilase _
SARAH NISRINA, Dr.rer.nat. Lucia Dhiantika Witasari, S. Farm., Apt., M.Biotech.; Prof. Dr. Yudi Pranoto, S.T.P., M.F

UNIVERSITAS Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

Chemistry 14(3):253-261. https://doi.org/10.22146/ijc.21236.

Shi, S., Pan, K., Yu, M., Li, L., Tang, J., Cheng, B., Liu, J., Cao, C., dan Jiang, Y.,
2022. Differences in starch multi-layer structure, pasting, and rice eating
quality between fresh rice and 7 years stored rice. Current Research in Food
Science 5(August):1379-1385. https://doi.org/10.1016/j.crfs.2022.08.013.

Singhania, R. R., Patel, A. K., Thomas, L., Goswami, M., Giri, B. S., dan Pandey,
A., 2015. Chapter 13 - Industrial Enzymes (A. Pandey, R. Hofer, M.
Taherzadeh, K. M. Nampoothiri, & C. B. T.-1. B. & W. B. Larroche (eds.); pp.
473-497). https://doi.org/https://doi.org/10.1016/B978-0-444-63453-
5.00015-X.

Sivaramakrishnan, S., Gangadharan, D., Nampoothiri, K. M., Soccol, C. R., dan
Pandey, A., 2006. a-Amylases from microbial sources - An overview on recent
developments. Food Technology and Biotechnology 44(2):173-184.

Smith, M. E., & Morton, D. G., 2010. 8 - DIGESTION AND ABSORPTION. In
M. E. Smith & D. G. Morton (Eds.), The Digestive System (Second Edition)
(Second Edi, pp. 129-152). Churchill Livingstone.
https://doi.org/https://doi.org/10.1016/B978-0-7020-3367-4.00008-6.

Soccol, C. R., Rojan, P. J., Patel, A. K., Woiciechowski, A. L., Vandenberghe, L.
P. S., dan Pandey, A., 2006. Glucoamylase BT - Enzyme Technology (A.
Pandey, C. Webb, C. R. Soccol, & C. Larroche (eds.); pp. 221-237). Springer
New York. https://doi.org/10.1007/978-0-387-35141-4 11.

Song, Z., Zhong, Y., Tian, W., Zhang, C., Hansen, A. R., Blennow, A., Liang, W.,
dan Guo, D., 2020. Structural and functional characterizations of a-amylase-
treated porous popcorn starch. Food Hydrocolloids 108(October 2019)
105606. https://doi.org/10.1016/j.foodhyd.2019.105606.

Stephenson, F. H., 2016. Chapter 12 - Centrifugation. In F. H. Stephenson (Ed.),
Calculations for Molecular Biology and Biotechnology (Third Edition) (Third
Edit, pp. 431-438). Academic Press.
https://doi.org/https://doi.org/10.1016/B978-0-12-802211-5.00012-6.

Subando, R. T., 2022. Optimasi Produksi dan Karakterisasi Pati Garut (Maranta
Arundinacea) Berpori Menggunakan Enzim o-Amylase dan Glukoamilase
Termostabil dengan Metodologi Response Surface Technology. Tesis. lImu
dan Teknologi Pangan, Universitas Gadjah Mada.

Subroto, E., Indiarto, R., Wulandari, E., dan Astari, A. P., 2021. Modifikasi Pati
Hanjeli (Coix lacryma-jobi L.) Berpori Melalui Ultrasonikasi dan Ozonasi.
Jurnal Teknologi Hasil Pertanian 14(2):117.
https://doi.org/10.20961/jthp.v14i2.54338.

Suhartini, T., dan Hadiatmi., 2011. Keragaman Karakter Morfologis Garut
(Marantha arundinaceae L.). Buletin Plasma Nutfah 17(2).

Sundarram, A., dan Murthy, T. P. K., 2014. a -Amylase Production and



Karakterisasi Pati Berpori dari Garut (Maranta arundinacea L.) Hasil Hidrolisis Enzim Alfa Amilase
dan Glukoamilase _
SARAH NISRINA, Dr.rer.nat. Lucia Dhiantika Witasari, S. Farm., Apt., M.Biotech.; Prof. Dr. Yudi Pranoto, S.T.P., M.F

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Applications : A Review. Journal of Applied & Environmental Microbiology
2(4):166-175. https://doi.org/10.12691/jaem-2-4-10.

Suryaningtyas, P., 2013. Pemanfaatan Pati Garut Dan Tepung Waluh Sebagai
Bahan Dasar Biskuit Untuk Penderita Diabetes. Naskah Publikasi. Fakultas
Keguruan dan Ilmu Pendidikan, Universitas Muhammadiyah Surakarta.

Tarique, J., Sapuan, S. M., Khalina, A., Sherwani, S. F. K., Yusuf, J., dan llyas, R.
A., 2021. Recent developments in sustainable arrowroot (Maranta
arundinacea Linn) starch biopolymers, fibres, biopolymer composites and
their potential industrial applications: A review. Journal of Materials
Research and Technology 13:1191-12109.
https://doi.org/10.1016/j.jmrt.2021.05.047.

Van Der Maarel, M. J. E. C., Van Der Veen, B., Uitdehaag, J. C. M., Leemhuis, H.,
dan Dijkhuizen, L., 2002. Properties and applications of starch-converting
enzymes of the a-amylase family. Journal of Biotechnology 94(2):137-155.
https://doi.org/10.1016/S0168-1656(01)00407-2.

Wang, S., Zhang, X., Wang, S., dan Copeland, L., 2016. Changes of multi-scale
structure during mimicked DSC heating reveal the nature of starch
gelatinization. Scientific Reports 6(March):1-9.
https://doi.org/10.1038/srep28271.

Wani, 1., Sogi, D., Hamdani, A., Gani, A., Bhat, N., dan Shah, A., 2016. Isolation,
Composition and Physicochemical Properties of Starch from Legumes: A
review. Starch - Starke 68. https://doi.org/10.1002/star.201600007.

Wawo, A. H., dan Sukamto, L. A., 2011. Kajian Cara Perbanyakan dan
Pertumbuhan Garut (Maranta arundinacea L) pada Kondisi Ketersediaan
Cahaya yang Berbeda. Jurnal Rekayasa Lingkungan 7(2):115-204.

Windarsih, A., Irnawati, dan Rohman, A., 2020. Application of ftir-atr spectroscopy
and chemometrics for the detection and quantification of lard oil in bovine
milk fat. Food Research 4(5):1732-1738.
https://doi.org/10.26656/fr.2017.4(5).087.

Xie, Y., Li, M. N., Chen, H. Q., dan Zhang, B., 2019. Effects of the combination of
repeated heat-moisture treatment and compound enzymes hydrolysis on the
structural and physicochemical properties of porous wheat starch. Food
Chemistry 274:351-359. https://doi.org/10.1016/j.foodchem.2018.09.034.

Zhang, B., Cui, D., Liu, M., Gong, H., Huang, Y., dan Han, F., 2012. Corn porous
starch: Preparation, characterization and adsorption property. International
Journal of Biological Macromolecules 50(1):250-256.
https://doi.org/10.1016/j.ijbiomac.2011.11.002.

Zymaﬁczyk-duda, E., Brzezinska-rodak, M., & Klimek-ochab, M., 2016.
Biochemistry - Knowledge to Practical Applications - Examples. In Austin
Publishing Group (Issue December 2017).



Karakterisasi Pati Berpori dari Garut (Maranta arundinacea L.) Hasil Hidrolisis Enzim Alfa Amilase

dan Glukoamilase _
SARAH NISRINA, Dr.rer.nat. Lucia Dhiantika Witasari, S. Farm., Apt., M.Biotech.; Prof. Dr. Yudi Pranoto, S.T.P., M.F

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

www.austinpublishinggroup.com/ebooks.



	DAFTAR PUSTAKA

