Analisis Kandungan Mikronutrien dan Logam Berat dalam Campuran Abu Sekam Padi dan Ekstrak
Protein
Bulu Ayam untuk Pembenah Tanah
Rizki Nurbaiti, Dr. Agus Kuncaka, DEA,; Prof. Drs. Roto, M.Eng, Ph.D.
UNIVERSITAS

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

DAFTAR PUSTAKA

Abukari, A., 2019, Influence of rice husk biochar on water holding capacity of soil
in the Savannah Ecological Zone of Ghana, TURJAF, 7(6), 888-891.

Adetunji, C. O., Makanjuola, O. R., Arowora, K. A., Afolayan, S. S., and Adetunji,
J. B., 2012, Production and application of keratin-based organic fertilizer
from microbially hydrolyzed feathers to cowpea (Vigna unguiculata),
Int. j. sci. eng., 3(12), 1-9.

Ampong, K., Thilakaranthna, M. S., and Gorim, L. Y., 2022, Understanding the
role of humic acids on crop performance and soil health, Front. agron, 4,
848621.

Andreux, F., 1996, Humus in World Soils: Humic Substances in Terrestrial
Ecosystem, Elsevier, Amsterdam.

Anonim, 2022, Data Impor Beras Menurut Negara Asal, www.bps.go.id, diakses
pada 16 November 2022.

Appa, F. E., Rombe, Y. P., and Lidiawati, D., 2022, Concentration of Micronutrient
(Fe, Cu, Mn) In Cocoa Plantation Land in Transmigration Area, East Luwu
Regency, J-HEST, 5(1), 143-147.

Ayutthaya, S.I.N. and Jatuphorn, W., 2013, Extraction of Keratin from Chicken
Feather and Electrospinning of the Keratin/PLA Blends, Adv. Mat. Res, 747,
711-714.

Badan Pusat Statistik, 2013, Proyeksi Penduduk Indonesia 2010-2035,
Subdirektorat Statistik Demografi BPS, Jakarta.

Badrulzaman, S. Z. S., Aminan, A. W., Ramli, A. N. M., Che Man, R., and Wan
Azelee, N. I, 2021, Extraction and characterization of keratin from chicken
and swiftlet feather, Mater. Sci. Forum, 1025, 157-162.

Billingham, K., 2015, Humic products: potential or presumption for agriculture,
NSW Agriculture, Nordstrom.

Black, R. E., Victora, C. G., Walker, S. P., Bhutta, Z. A., Christian, P., De Onis,
M., and Uauy, R., 2013, Maternal and child undernutrition and overweight
in low-income and middle-income countries, Lancet, 382(9890), 427-451.

Bouis, H. and R.M. Welch, 2010, Biofortification-a sustainable agricultural strategy
for reducing micronutrient malnutrition in the global south, Crop Sci., 50,
20-32.

51



Analisis Kandungan Mikronutrien dan Logam Berat dalam Campuran Abu Sekam Padi dan Ekstrak
Protein

Bulu Ayam untuk Pembenah Tanah

Rizki Nurbaiti, Dr. Agus Kuncaka, DEA,; Prof. Drs. Roto, M.Eng, Ph.D.

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

UNIVERSITAS
GADJAH MADA

BPS, 2022, Ringkasan Eksekutif luas panen dan produksi beras di Indonesia 2022,
Direktorat Statistik Tanaman Pangan, Hortikultura, dan Perkebunan,
Jakarta.

Cakmak, 1., 2008, Enrichment of cereal grains with zinc: agronomic or genetic
biofortification?, Plant soil., 302, 1-17.

Chen, Y., Gu, W., Pan, H., Jiang, S., and Tang, R., 2014, Stabilizing Amorphus
Calcium Phosphate Phase by Citrate Adsorption, CrystEngComm., 16,
1864-1867.

Dallman, P. R., 1986, Biochemical basis for the manifestations of iron deficiency,
Annu. Rev. Nutr., 6(1), 13-40.

De Melo, B. A. G., Motta, F. L., and Santana, M. H. A., 2016, Humic acids:
Structural properties and multiple functionalities for novel technological
developments, Mater. Sci. Eng., 62, 967-974.

De Steur, H., Demont, M., Gellynck, X., and Stein, A.J., 2017, The social and
economic impact of biofortification through genetic modification,
Curr. Opin. Biotechnol., 44, 161-168.

Fischer, W. W., Hemp, J., and Johnson, J. E., 2015, Manganese and the evolution
of photosynthesis, Orig Life Evol Biosph., 45(3), 351-357.

Giteru, S. G., Ramsey, D. H., Hou, Y., Cong, L., Mohan, A., and Bekhit, A. E. D.
A., 2023, Wool keratin as a novel alternative protein: A comprehensive
review of extraction, purification, nutrition, safety, and food applications,
CRFSFS, 22(1), 643-687.

Gonzélez-Arias, J., Sanchez, M. E., Cara-Jiménez, J., BaenaMoreno, F. M., Zhang,
Z., 2022, Hydrothermal carbonization of biomass and waste: A review,
Environ. Chem. Lett., 20, 211-221.

Halpern, M., Bar-Tal, A., Ofek, M., Minz, D., Muller, T., and Yermiyahu, U., 2015,
The use of biostimulants for enhancing nutrient uptake, Adv. Agron., 130,
141-174.

Han, X., Ding, S., Lu, J., and Li, Y., 2022, Global, regional, and national burdens
of common micronutrient deficiencies from 1990 to 2019: A secondary
trend analysis based on the Global Burden of Disease 2019
study, EClinicalMedicine, 44, 101299.

Hartoyo, B., 2022, Perbaikan Mutu Gizi Bahan Pangan Melalui Biofortifikasi
Kandungan Mineral Improving the Nutritional Quality of Food Ingredients
Through Biofortification of Mineral Content, Agrifoodtech, 1(1), 12-20.



Analisis Kandungan Mikronutrien dan Logam Berat dalam Campuran Abu Sekam Padi dan Ekstrak
Protein

Bulu Ayam untuk Pembenah Tanah

Rizki Nurbaiti, Dr. Agus Kuncaka, DEA,; Prof. Drs. Roto, M.Eng, Ph.D.

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

UNIVERSITAS
GADJAH MADA

Hayes, M.H.B., Swift, R.S., Byrne, C.M., Song, G., and Simpson, A.J., 2010, The
Isolation and Characterization of Humic Substances and Humin from Grey
Brown Podzolic and Grey Grassland Soil, 19th World Congress of Soil
Science, Soil Solution for Changing World, 1-6 Agustus 2010, Brisbane.

Ickowitz, A., Rowland, D., Powell, B., Salim, M. A., and Sunderland, T., 2016,
Forests, trees, and micronutrient-rich food consumption in Indonesia, PloS
one, 11(5), e0154139.

Irawati dan Salamah, Z., 2013, Pertumbuhan Tanaman Kangkung Darat (Ipomoea
reptans Poir) dengan Pemberian Pupuk Organik Berbahan Dasar Kotoran
Kelinci, J. Bioedukatika, 1(1), 1-96.

Ischia, G. and Fiori, L., 2021, Hydrothermal carbonization of organic waste and
biomass: a review on process, reactor, and plant modeling, Waste Biomass
Valorization, 12, 2797-2824.

Javaid, T., Farooq, M.A., Akhtar, J., Saqgib, Z.A. and Anwar-ul-Haq, M., 2019,
Silicon nutrition improves growth of salt-stressed wheat by modulating
flows and portioning of Na*, ClI- and mineral ions, Plant Physiol. Biochem.,
14, 291-299.

Kalderis, D., Kotti, M. S., Méndez, A. and Gascd, G., 2014, Characterization of
hydrochars produced by hydrothermal carbonization of rice husk, Solid
Earth, 5(1), 477-483.

Karo, K. dan Arifin, J., 2021, Teknologi Proses Ekstraksi Asam Humat Dari
Gambut, JRI, 16(31), 1-5.

Kleiner, K., 2009, The Bright Prospect of Biochar, Nat. Clim. Change, 3,72-74.

Kuncaka, A., Supardi, W. T., Haryadi, W., Suratman, A., and Priatmoko, P., 2023,
Enhancing the Amino Acid and Reducing the Metal lons Contents in the
Hydrolysate Resulting from Hydrothermal Carbonization of Chicken
Feather Waste by Chemical Phosphorylation, Indones. J. Chem., 23(1),
278-284.

Kuncaka, A., Arvianto, R. I, Latifa, A. S. R. B., Rambe, M. R., Suratman, A., and
Triono, S., 2021, Analysis and characterization of solid and liquid organic
fertilizer from hydrothermal carbonization (HTC) of chicken feather and
blood waste, Indones. J. Chem., 21(3), 651-658.

Kuncaka, A., 2014, Metode Memproduksi Pupuk Organik Paramagnetik Pelepasan
Lambat (Slow Release Organic Paramagnetic), Paten Indonesia,
P00201401530.



Analisis Kandungan Mikronutrien dan Logam Berat dalam Campuran Abu Sekam Padi dan Ekstrak
Protein
Bulu Ayam untuk Pembenah Tanah
Rizki Nurbaiti, Dr. Agus Kuncaka, DEA,; Prof. Drs. Roto, M.Eng, Ph.D.
UNIVERSITAS

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

Kurnia, V. C., Sumiyati, S., dan Samudro, G., 2017, Pengaruh kadar air terhadap
hasil pengomposan sampah organik dengan metode open
windrow, JTM, 6(2), 119-123.

Lasekan, A., Bakar, F. A., and Hashim, D., 2013, Potential of chicken by-products
as sources of useful biological resources, Waste manage., 33(3), 552-565.

Lehmann, J., 2009, Terra Preta de Indio, Encyc. Of Soil Sci., 1, 1-4.

Le Nguyen, B. K., Le Thi, H., Thuy, N. T., Huu, C. N., Do, T. T., Deurenberg, P.,
and Khouw, 1., 2013, Double burden of undernutrition and overnutrition in
Vietnam in 2011: results of the SEANUTS study in 0- 5-11-year-old
children, Br. J. Nutr., 110(S3), 45-56.

Li, B. Y., Zhou, D.M., Cang, L., Zhang, H.L., Fan, X.H., and Qin, S.W., 2007, Soil
micronutrient availability to crops as affected by long-term inorganic and
organic fertilizer applications, Soil tillage res., 96, 73-166.

Li, R. and Shahbazi, A., 2015, A Review of Hydrothermal Carbonization of
Carbohydrates for Carbon Spheres Preparation, Trends Renew. Energy.,
1(1), 43-56.

Libra, J. A., Ro, K. S., Kammann, C., Funke, A., Berge, N. D., Neubauer, Y.,
Titirici, M. M., Fi hner, C., Bens, O., and Kern, J., 2011, Hydrothermal
carbonization of biomass residuals: a comparative review of the chemistry,
processes and applications of wet and dry pyrolysis, Biofuels, 2(1), 71-106.

Mehre, H. K., Dalheim, L., Edvinsen, G. K., Elvevoll, E. O., and Jensen, I. J., 2018,
Protein determination—method matters, Foods, 7(1), 5.

Maftu’ah, E., Nurzakiah, S., Sulaeman, Y., and Lestari, Y., 2023, Use of Humic
and Silica Materials as Soil Ameliorant to Improve the Chemical Properties
of Acid Sulphate Soil, IOP Conference Series: Earth and Environmental
Science, 27-28 Juli 2022, Surakarta.

Martianto, D., 2010, Food and nutrition security situation in Indonesia and its
implication for the development of food, agriculture and nutrition education
and research at Bogor Agricultural University, J. Sustain. Agric., 5(1), 64-
81.

Mia, M. A. B., 2015, Nutrition of Crop Plants, Nova Publishers, New York.

Milovanovic, D., Platen, M., Junius, M., Diederichsen, U., Schaap, I. A,
Honigmann, A., and Van Den Bogaart, G., 2016, Calcium promotes the
formation of syntaxin 1 mesoscale domains through phosphatidylinositol 4,
5-bisphosphate, J. Biol. Chem., 291(15), 7868-7876.



Analisis Kandungan Mikronutrien dan Logam Berat dalam Campuran Abu Sekam Padi dan Ekstrak
Protein
Bulu Ayam untuk Pembenah Tanah
Rizki Nurbaiti, Dr. Agus Kuncaka, DEA,; Prof. Drs. Roto, M.Eng, Ph.D.
UNIVERSITAS

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

Mujiyanti, D. R., Nisa, H., Rosyidah, K., Ariyani, D., dan Abdullah, A., 2020,
Pengarun Waktu Reaksi Terhadap Viskositas dan Densitas Tetraetil
Ortosilikat Dari Silika Abu Sekam Padi, Indo. J. Chem. Res., 8(1), 72-78.

Mujiyanti, D. R., Nuryono, N., dan Kunarti, E. S., 2016, Sintesis and Karakterisasi
Silika Gel dari Abu Sekam Padi yang Diimobilisasi dengan 3-
(trimetoksisilil)-1-Propantiol, Stannum, 4(2), 150-167.

Nardi, S., Schiavon, M., and Francioso, O., 2021, Chemical structure and biological
activity of humic substances define their role as plant growth promoters,
Molecules, 26, 2256.

Nebbioso, A. and Piccolo, A., 2011, Basis of a humeomics science: Chemical
fractionation and molecular characterization of humic biosuprastructures,
Biomacromolecules, 12, 1187-1199.

Nurdiawati, A., Nakhshiniev, B., Zaini, I. N., Saidov, N., Takahashi, F., and
Yoshikawa, K., 2018, Characterization of potential liquid fertilizers
obtained by hydrothermal treatment of chicken
feathers, Environ. Prog. Sustain., 37(1), 375-382.

Poh, B. K., Ng, B. K., Haslinda, M. D. S., Shanita, S. N., Wong, J. E., Budin, S. B.,
and Norimah, A. K., 2013, Nutritional status and dietary intakes of children
aged 6 months to 12 years: findings of the Nutrition Survey of Malaysian
Children (SEANUTS Malaysia), Br. J. Nutr., 110(S3), 21-35.

Putri, R.E., Yahya, A., Adam, N.M., and Aziz, S.A., 2016, Variability of rice yield
with respect to crop health, Jurnal Teknol., 78(1-2), 79-85.

Rahayu, S., Suhartono, M. T., and Muhamad Bata, W. S., 2017, Keratinolytic
Enzymes for Cleaning Edible Bird’s Nest, Biosci. Biotechnol. Res.
Asia, 14(3), 989.

Rakesh, S., Pareek, N. K., and Rathore, R. S., 2021, Visual nutrient deficiency
symptoms in plants, Agrospheres: e-Newsl., 2(4), 42-45

Rangaraj, V.M., Edathil, A.A., Kadirvelayutham, P., and Banat, F., 2020, Chicken
Feathers as an Intrinsic Source to Develop ZnS/carbon Composite for Li-
ion Battery Anode Material, Mater. Chem. Phys., 248, 122953.

Ranjit, E., Hamlet, S., George, R., Sharma, A., and Love, R. M., 2022,
Biofunctional approaches of wool-based keratin for tissue engineering, J.
Sci.: Adv. Mater. Devices., 7(1), 100398.

Ribca, 1., Sochor, B., Betker, M., Roth, S. V., Lawoko, M., Sevastyanova, O., and
Johansson, M., 2023, Impact of lignin source on the performance of
thermoset resins, Eur. Polym. J., 194, 112141.



Analisis Kandungan Mikronutrien dan Logam Berat dalam Campuran Abu Sekam Padi dan Ekstrak
Protein

Bulu Ayam untuk Pembenah Tanah

Rizki Nurbaiti, Dr. Agus Kuncaka, DEA,; Prof. Drs. Roto, M.Eng, Ph.D.

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

UNIVERSITAS
GADJAH MADA

Rojroongwasinkul, N., Kijboonchoo, K., Wimonpeerapattana, W., Purttiponthanee,
S., Yamborisut, U., Boonpraderm, A., and Khouw, 1., 2013, SEANUTS: the
nutritional status and dietary intakes of 0.5-12-year-old Thai children, Br.
J. Nutr., 110(S3), 36-44.

Sanches, N. B., Pedro, R., Diniz, M. F., Mattos, E. D. C., Cassu, S. N., and Dutra,
R.D.C. L., 2013, Infrared spectroscopy applied to materials used as thermal
insulation and coatings, J. Aerosp. Technol. Manag., 5, 421-430.

Schnitzer, M. and Khan, S. U, 1972, Humic Substances in the Environment, Marcel
Dekker Inc., New York.

Sharma, R. K. and Archana, G., 2016, Cadmium minimization in food crops by
cadmium resistant plant growth promoting rhizobacteria, Appl. Soil
Ecol., 107, 66-78.

Simanjuntak, W., Sembiring, S., Pandiangan, K. D., Syani, F., and Situmeang, R.,
2016, The use of liquid smoke as a substitute for nitric acid for extraction of
amorphous silica from rice husk through sol-gel r, Orient. J. Chem., 32(4),
2079-2085.

Soltani, N., Simon, U., Bahrami, A., Wang, X., Selve, S., Epping, J.D., Pech-Canul,
M.1., Bekheet, M.F., and Gurlo, A., 2017, Macroporous polymer-derived
Si02/SiOC monoliths freeze-cast from polysiloxane and amorphous silica
derived from rice husk, J. Eur. Ceram. Soc., 37, 4809-4820.

Soriano-Disla, J. M., Gomez, I., Navarro-Pedrefio, J., and Lag-Brotons, A., 2010,
Evaluation of single chemical extractants for the prediction of heavy metal
uptake by barley in soils amended with polluted sewage sludge, Plant Soil,
327, 303-14.

Stevenson, F.J., 1994, Humus Chemistry: Genesis, Composition, Reaction, 2 Ed.,
John Wiley & Sons, New York.

Strutt, A., 2009, Indonesia in a Reforming World Economy, CASER, Bogor.

Sun, Y., Gao, B., Yao, Y., Fang, J., Zhang, M., Zhou, Y., and Yang, L., 2014,
Effects of feedstock type, production method, and pyrolysis temperature on
biochar and hydrochar properties, J. Chem. Eng., 240, 574-578.

Susilowati, P. E., 2021, Studi Bioakumulasi Logam Crom (Cr), Seng (Zn) dan Nikel
(Ni) pada Tanaman Obat Binahong (Anredera cordifolia (Ten) Steenis.),
Indonesia Chimica Acta, 6(1), 12-27.

Sutton, R., and Sposito, G., 2006, Molecular simulation of humic substance—Ca-
montmorillonite complexes, GCA, 70(14), 3566-3581.



Analisis Kandungan Mikronutrien dan Logam Berat dalam Campuran Abu Sekam Padi dan Ekstrak
Protein

Bulu Ayam untuk Pembenah Tanah

Rizki Nurbaiti, Dr. Agus Kuncaka, DEA,; Prof. Drs. Roto, M.Eng, Ph.D.

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

UNIVERSITAS
GADJAH MADA

Tafajani, D.S., 2011, Panduan Komplit Bertanam Sayur and Buah-buahan, Cahaya
Atma, Yogyakarta.

Taisa, R., Purba, T., Sakiah, S., Herawati, J., Junaedi, A. S., Hasibuan, H. S., and
Firgiyanto, R., 2021, llmu Kesuburan Tanah and Pemupukan, Yayasan Kita
Menulis, Medan.

Tanasale, M. F., Male, Y. T., and Garium, N. B., 2020, Kinetika adsorpsi zat warna
tartrazina menggunakan limbah ampas tahu sebagai adsorben, Fuller. J.
Chem., 5(2), 63-72.

Tesfaye, T., Sithole, B., Ramjugernath, D., and Chunilall, V., 2017, Valorisation of
chicken feathers: Characterisation of chemical properties, Waste
Management, 68, 626-635.

Tronina, P. and Bube, F., 2008, Production of organic fertiliser from poultry feather
wastes excluding the composting process, Pol. J. Chem. Technol., 10(2),
33-36.

Umran, H., Canan, O., Sermin, C., Ali, O., and Serap, F.E., 2012, Major-Minor
Element Analysis in Some Plant Seeds Consumed as Feed in Turkey, Nat.
Sci., 4(5), 6.

Varela Milla, O., Rivera, E. B., Huang, W. J., Chien, C., and Wang, Y. M., 2013,
Agronomic properties and characterization of rice husk and wood biochars
and their effect on the growth of water spinach in a field test, J. Soil Sci.
Plant Nutr., 13(2), 251-266.

Westfall, D. G., Mortvedt, J.J., Peterson, G.A., and Gangloff, W.J., 2005, Efficient
and environmentally safe use of micronutrients in agriculture,
Commun. Soil Sci. Plant Anal., 36, 169-82.

Yi, J., Krusenbaum, L., Unger, P., Huging, H., Seidel, S. J., Schaaf, G., and Gall,
J., 2020, Deep learning for non-invasive diagnosis of nutrient deficiencies
in sugar beet using RGB images, Sensors, 20, 1-19.

Zhang, B., Biswal, B. K., Zhang, J., and Balasubramanian, R., 2023, Hydrothermal
Treatment of Biomass Feedstocks for Sustainable Production of Chemicals,
Fuels, and Materials: Progress and Perspectives, Chem. Rev., 123,
7193—7294.

Ziero, H. D. D., Buller, L. S., Mudhoo, A., Ampese, L. C., Mussatto, S. I., and
Carneiro, T. F., 2020, An overview of subcritical and supercritical water
treatment of different biomasses for protein and amino acids production and
recovery, J. Environ. Chem. Eng., 8(5), 104406.



	DAFTAR PUSTAKA

