Aktivitas Antioksidan Hidrolisat Protein Okara Menggunakan Papain Secara In Silico dan In Vitro
GADAFI YUSFIAH AFIANTA, Dr. Andriati Ningrum, S.T.P., M.Agr.;Dr. Manikharda, S.T.P.,M&gr.

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

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Ahmad Nadzri, F.N., Tawalbeh, D., and Sarbon, N.M. 2021. Physicochemical
properties and antioxidant activity of enzymatic hydrolysed chickpea (Cicer

arietinum L.) protein as influence by alcalase and papain enzyme. Biocatal.
Agric. Biotechnol., 36: 102-131.

Amri, E., dan Mamboya, F. 2012. Papain, a plant enzyme of biological importance:
A review. American Journal of Biochemistry and Biotechnology 8 (2): 99—
104.

[Anonim]. 2006. Nutrition Facts and Analysis for Tofu, Okara.
http://www.nutritiondata.com/facts-B0000101c218v.html#nutrients-per-

servin

Bah, C. S. F., Bekhit, A. E. D. A., McConnell, M. A., & Carne, A. (2016).
Generation of bioactive peptide hydrolysates from cattle plasma using plant
and fungal proteases. Food Chemistry, 213, 98-107.
https://doi.org/10.1016/j.foodchem.2016.06.065

Balhas V. 2003. The Okara Cookbook.
http://home.iprimus.com.au/vileletters/okara/

Biro, J.C. 2006. Amino acid size, charge, hydropathy indices and matrices for
protein structure analysis. Theoretical Biology and Medical Modelling 3 (1):
1-12.

Chen, M., & Li, B. (2012). The effect of molecular weights on the survivability of
casein-derived antioxidant peptides after the simulated gastrointestinal

digestion. Innovative Food Science and Emerging Technologies, 16, 341-348.
https://doi.org/10.1016/j.ifset.2012.07.009

Choudhary, D.K., Kumar, M., Prasad, R. dan Kumar, V. eds., 2018. In Silico
Approach for Sustainable Agriculture. Hal 161-167. Singapore: Springer.

Dhakal, D., Koomsap, P., Lamichhane, A., Sadiq, M.B., dan Anal, A.K. 2018.
Optimization of collagen extraction from chicken feet by papain hydrolysis
and synthesis of chicken feet collagen based biopolymeric fibres. Food
Bioscience 23 (February): 23-30.

Elizalde BE, Bartholomai GB, Pilosof AMR. 1996. The effect of pH on the
relationship between hydrophilic/lipophilic characteristics and emulsification

properties of soy proteins. Lebensmittel-Wissenchaft und-Technologie, 29,
334-339.

Fallah-Delavar, M. and Farmani, J. 2018. Recovery and Characterization of
Enzymatic Protein Hydrolyzates and Fat from Chicken Skin. JAOCS, J. Am.
Oil Chem. Soc., 95: 1151-1161


http://www.nutritiondata.com/facts-B0000101c218v.html#nutrients-per-serving
http://www.nutritiondata.com/facts-B0000101c218v.html#nutrients-per-serving
https://doi.org/10.1016/j.foodchem.2016.06.065
http://home.iprimus.com.au/vileletters/okara/
https://doi.org/10.1016/j.ifset.2012.07.009

Aktivitas Antioksidan Hidrolisat Protein Okara Menggunakan Papain Secara In Silico dan In Vitro
GADAFI YUSFIAH AFIANTA, Dr. Andriati Ningrum, S.T.P., M.Agr.;Dr. Manikharda, S.T.P.,M&\gr.

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

UNIVERSITAS
GADJAH MADA

Fan, H., Liu, H., Zhang, Y., Zhang, S., Liu, T., & Wang, D. (2022). Review on
plant-derived bioactive peptides: biological activities, mechanism of action
and utilizations in food development. Journal of Future Foods, 2(2), 143—159.
https://doi.org/10.1016/].jfutfo.2022.03.003

Fathollahy, 1., Farmani, J., Kasaai, M.R., dan Hamishehkar, H. 202I.
Characteristics and functional properties of Persian lime (Citrus latifolia) seed
protein isolate and enzymatic hydrolysates. Lwt 140 (September 2020):
110765.

Gupta, S., Kapoor, P., Chaudhary, K., Gautam, A., Kumar, R., & Raghava, G. P. S.
(2013). In Silico Approach for Predicting Toxicity of Peptides and Proteins.
PLoS ONE, 8(9). https://doi.org/10.1371/journal.pone.0073957

Foti, M.C. 2015. Use and Abuse of the DPPHe Radical. Journal of Agricultural and
Food Chemistry 63 (40): 8765-8776.

Hoyle, N. T., & Merritt, J. H. (1994). Quality of Fish Protein Hydrolysates from
Herring (Clupea harengus). Journal of Food Science, 59(1).
https://doi.org/10.1111/j.1365-2621.1994.tb06901 .x

Huang, D., Boxin, O. U., & Prior, R. L. (2005). The chemistry behind antioxidant
capacity assays. In Journal of Agricultural and Food Chemistry (Vol. 53, Issue
6, pp. 1841-1856). https://doi.org/10.1021/7f030723¢

Isil Berker, K., Giicli, K., Tor, 1., Demirata, B., dan Apak, R. 2010. Total
antioxidant capacity assay using optimized ferricyanide/Prussian blue method.
Food Analytical Methods 3 (3): 154—168.

Islam, Z., Islam, M.M., Saha, S., Jahangir, C.A., Basak, B., Islam, M.N., Islam,
M.S., Paul, S., dan Khalekuzzaman, M. 2015. Identification and
Computational Analysis of Chicken Alpha-1 Collagen Sequences.
International Journal of Scientific and Engineering Research 6 (1): 217-221.

Iwaniak, A., Minkiewicz, P., Darewicz, M., Sieniawski, K., dan Starowicz, P. 2016.
BIOPEP database of sensory peptides and amino acids. Food Research
International 85: 155-161

Iwaniak, A., Minkiewicz, P., Pliszka, M., Mogut, D., dan Darewicz, M. 2020.
Characteristics of Biopeptides Released in Silico from Collagens Using
Quantitative Parameters. Foods 9 (7): 1-29.

Joseph, F.Z. 1997. Chapter 2 Water holding capacity of Proteins. Functionality of
Proteins in Food 76—133.

Kedare, S.B., dan Singh, R.P. 2011. Genesis and development of DPPH method of
antioxidant assay. 48 (August): 412422,


https://doi.org/10.1016/j.jfutfo.2022.03.003
https://doi.org/10.1371/journal.pone.0073957
https://doi.org/10.1021/jf030723c

Aktivitas Antioksidan Hidrolisat Protein Okara Menggunakan Papain Secara In Silico dan In Vitro
GADAFI YUSFIAH AFIANTA, Dr. Andriati Ningrum, S.T.P., M.Agr.;Dr. Manikharda, S.T.P.,M&\r.

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

UNIVERSITAS
GADJAH MADA

Lemes, A. C., Sala, L., Ores, J. D. C., Braga, A. R. C., Egea, M. B., & Fernandes,
K. F. (2016). A review of the latest advances in encrypted bioactive peptides

from protein-richwaste. International Journal of Molecular Sciences, 17(6).
https://doi.org/10.3390/ijms 17060950

Loépez-Barrios, L., Gutiérrez-Uribe, J. A., & Serna-Saldivar, S. O. (2014). Bioactive
Peptides and Hydrolysates from Pulses and Their Potential Use as Functional
Ingredients. Journal of Food Science, 79(3). https://doi.org/10.1111/1750-
3841.12365

Minkiewicz, P., Dziuba, J., Iwaniak, A., Dziuba, M., dan Darewicz, M. 2008.
BIOPEP database and other programs for processing bioactive peptide
sequences. Journal of AOAC International 91 (4): 965-980.

Minkiewicz, P., Dziuba, J., & Michalska, J. (2011). Bovine meat proteins as
potential precursors of biologically active peptides - A computational study
based on the BIOPEP database. Food Science and Technology International,
17(1). https://doi.org/10.1177/1082013210368461

Molyneux, P. 2004. Molineux 07-DPPH. Songklanakarin J. Sci. Technol 26: 211—
219.

Munawaroh, H.S.H., Gumilar, G.G., Berliana, J.D., Aisyah, S., Nuraini, V.A.,
Ningrum, A., Susanto, E., Martha, L., Kurniawan, I., Hidayati, N.A., Koyande,
A.K., dan Show, P.L. 2022. In silico proteolysis and molecular interaction of
tilapia  (Oreochromis niloticus) skin collagen-derived peptides for
environmental remediation. Environmental Research 212 (PA): 113002.

Ningrum, A., Wardani, D. W., Vanidia, N., Sarifudin, A., Kumalasari, R., Ekafitri,
R., Kristanti, D., Setiaboma, W., & Munawaroh, H. S. H. (2022). In Silico
Approach of Glycinin and Conglycinin Chains of Soybean By-Product
(Okara) Using Papain and Bromelain. Molecules, 27(20), 1-11.
https://doi.org/10.3390/molecules27206855

Noman, A., Xu, Y., AL-Bukhaiti, W.Q., Abed, S.M., Ali, A.H., Ramadhan, A.H.,
dan Xia, W. 2018. Influence of enzymatic hydrolysis conditions on the degree
of hydrolysis and functional properties of protein hydrolysate obtained from
Chinese sturgeon (Acipenser sinensis) by using papain enzyme. Process
Biochemistry 67 (September 2017): 19-28.

Oyaizu, M. 1986. Studies on Product of Browning Reaction. 44 (6): 307-315

Ozuna, C., Paniagua-Martinez, 1., Castafio-Tostado, E., Ozimek, L., & Amaya-
Llano, S. L. (2015). Innovative applications of high-intensity ultrasound in the
development of functional food ingredients: Production of protein
hydrolysates and bioactive peptides. Food Research International, 77, 685—
696. https://doi.org/10.1016/j.foodres.2015.10.015



https://doi.org/10.1111/1750-3841.12365
https://doi.org/10.1111/1750-3841.12365
https://doi.org/10.1177/1082013210368461
https://doi.org/10.3390/molecules27206855
https://doi.org/10.1016/j.foodres.2015.10.015

Aktivitas Antioksidan Hidrolisat Protein Okara Menggunakan Papain Secara In Silico dan In Vitro
GADAFI YUSFIAH AFIANTA, Dr. Andriati Ningrum, S.T.P., M.Agr.;Dr. Manikharda, S.T.P.,M&\gr.

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

UNIVERSITAS
GADJAH MADA

Pa’ee, K.F., Razali, N., Sarbini, S.R., Ramonaran Nair, S.N., Yong Tau Len, K.,
dan Abd-Talib, N. 2021. The production of collagen type I hydrolyzate derived
from tilapia (Oreochromis sp.) skin using thermoase PC10F and its in silico
analysis. Food Biotechnology 35 (1): 1-21.

Pereira, D. G., Justus, A., Falcao, H. G., Rocha, T. de S., Ida, E. 1., & Kurozawa, L.
E. (2019). Enzymatic hydrolysis of okara protein concentrate by mixture of
endo and exopeptidase. Journal of Food Processing and Preservation, 43(10),
1-9. https://doi.org/10.1111/jfpp.14134

Pooja, K., Rani, S., & Prakash, B. (2017). In silico approaches towards the
exploration of rice bran proteins-derived angiotensin-I-converting enzyme
inhibitory peptides. International Journal of Food Properties, 20(2), 2178—
2191. https://doi.org/10.1080/10942912.2017.1368552

Raghavan, S., Kristinsson, H.G., dan Leeuwenburgh, C. 2008. Radical scavenging
and reducing ability of tilapia (Oreochromis niloticus) protein hydrolysates.
Journal of Agricultural and Food Chemistry 56 (21): 10359—-10367

Richard Oliver ( dalam Zeithml., dkk 2018 ). (2021). & #&No Title No Title No

Title. Angewandte Chemie International Edition, 6(11), 951-952., 2013—
2015.

Rullmann, J.A.C., Bellido, M.N., dan van Duijnen, P.T. 1989. The active site of
papain. All-atom study of interactions with protein matrix and solvent. Journal
of Molecular Biology 206 (1): 101-118.

Sen, S., & Chakraborty, R. (2011). The role of antioxidants in human health. ACS
Symposium Series, 1083, 1-37. https://doi.org/10.1021/bk-2011-1083.ch001

Shahidi, F., dan Zhong, Y. 2015. Measurement of antioxidant activity. Journal of
Functional Foods 18: 757-781.

Shevkani, K., Singh, N., Kaur, A., & Rana, J. C. (2015). Structural and functional
characterization of kidney bean and field pea protein isolates: A comparative
study. Food Hydrocolloids, 43, 679-689.
https://doi.org/10.1016/j.foodhyd.2014.07.024

Shurtleff, W., & Aoyagi, A. (2007). A Brief History of Fermentation, East and
West. In Soy Info Center.

Sutedja, A. M. (2010). Fraksinasi Protein dan Karakterisasi Sifat Fungsional
Tepung Okara.

Tu, M., Cheng, S., Lu, W., dan Du, M. 2018. Advancement and prospects of
bioinformatics analysis for studying bioactive peptides from food-derived

protein: Sequence, structure, and functions. 7rAC - Trends in Analytical
Chemistry 105: 7-17.


https://doi.org/10.1080/10942912.2017.1368552
https://doi.org/10.1021/bk-2011-1083.ch001

Aktivitas Antioksidan Hidrolisat Protein Okara Menggunakan Papain Secara In Silico dan In Vitro
GADAFI YUSFIAH AFIANTA, Dr. Andriati Ningrum, S.T.P., M.Agr.;Dr. Manikharda, S.T.P.,M&ygr.

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

UNIVERSITAS
GADJAH MADA

Xie, J., Ye, H., Du, M., Yu, Q., Chen, Y., & Shen, M. (2020). Mung bean protein
hydrolysates protect mouse liver cell line Nctc-1469 cell from hydrogen
peroxide-induced cell injury. Foods, 9(1).
https://doi.org/10.3390/f00ds9010014

Zhang, Y., Zhang, Y., Liu, X., Huang, L., Chen, Z., dan Cheng, J. 2017. Influence
of hydrolysis behaviour and microfluidisation on the functionality and
structural properties of collagen hydrolysates. Food Chemistry 227: 211-218.

Zhu, L., Chen, J., Tang, X., and Xiong, Y.L. 2008. Reducing, Radical Scavenging,
and Chelation Properties of in vitro Digests of Alcalase-Treated Zein
Hydrolysate. Journal of Agricultural and Food Chemistry 56 (8): 2714-2721.


https://doi.org/10.3390/foods9010014

