
45 
 

DAFTAR PUSTAKA 

Adler-Nissen, J. (1986). Enzymic hydrolysis of food proteins. Elsevier Applied Science 

Publishers. United Kingdom 

 

Affandi, R. I., Azhar, F., Scabra, A. B., Muahiddah, N., Dwiyanti, S., Saputra, M. A., & 

Setyono, B. D. 2025. Bioactive compounds identification of octopus (Octopus sp.) 

ink extract as candidates for aquaculture immunostimulants: a preliminary study. 

Aquaculture, Aquarium, Conservation & Legislation. 18(1): 500-511. 

 

Agustin, V., M. M. P. Putra, & A. Husni. 2023. Impact of enzymatic hydrolysis on 

antioxidant activity of snakehead fish (Channa striata) head protein hydrolysate. 

Scientific Journal of Fisheries & Marine/Jurnal Ilmiah Perikanan dan Kelautan. 

15(1):44-56. 

 

Agustina, S., N. N. Aidha, & E. Oktarina. 2018 Ekstraksi antioksidan Spirulina sp. dengan 

menggunakan metode ultrasonikasi dan aplikasinya untuk krim kosmetik. Clinical 

Research. 2(1): 62-69. 

 

Ahn, C. B., J. G. Kim,, & J. Y. 2014. Purification and antioxidant properties of 

octapeptide from salmon by product protein hydrolysate by gastrointestinal 

digestion. Food Chemistry. 147(1): 78-83. 

 

Akerina, F. O., F. Kour, A. R. Kitong, R. R. Ada, & R. Simange. 2022. Pemanfaatan 

limbah jeroan ikan tuna sebagai bahan baku pembuatan pakan ikan berdasarkan 

organoleptik. Jurnal Akuakultur. 6(2): 79-82. 

 

Al-Hmoud, H. A., N. E. Ibrahim, dan E. I. Hallous. 2014. Surfactants solubility, 

concentration, and other formulations effects on the drug release rate from a 

controlled-release Matrix. African Journal of Pharmacy and Pharmacology. 8(13): 

364–371. 

 

Aloanis, A. A., & M. Karundeng. 2019. Total kandungan antioksidan ekstrak etanol buah 

beringin (Ficus benjamina linn.). Fullerene Journal of Chemistry. 4(1): 1-4. 

 

Ambigaipalan, P., A. Al-Khalifa, & F. Shahidi. 2015. Antioxidant and Angiotensin 

Converting Enzyme (ACE) inhibitory activities of date seed protein hydrolysates 

prepared using alcalase, Flavourzyme and Thermolysin. Journal of Functional 

Foods. 18: 1125–1137. 

 

Amin, S. 2015. Uji aktivitas antioksidan umbi bawang lanang (Allium sativum) terhadap 

radikal bebas DPPH (1, 1-difenil-2-pikrihidrazil). Jurnal Kesehatan Bakti Tunas 

Husada: Jurnal Ilmu-Ilmu Keperawatan, Analis Kesehatan dan Farmasi. 13(1): 

124-129. 

 

Andarina, R., & T. Djauhari. 2017. Antioksidan dalam dermatologi. Jurnal Kedokteran 

dan Kesehatan. 4(1): 39-48. 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



46 
 

Anggraini, A., & Yunianta. 2015. Pengaruh suhu dan lama hidrolisis enzim papain 

terhadap sifat kimia, fisik, dan organoleptik sari edamame. Jurnal Pangan dan 

Agroindustri. 3(3): 1015–1025. 

 

Apak, R., S. Gorinstein, V. Böhm, K. Schaich, M. Özyürek, & K. Güçlü. 2013. Methods 

of measurement and evaluation of natural antioxidant capacity/activity (IUPAC 

Technical Report). Pure and Applied Chemistry. 85(5): 957-998. 

 

Arifin, B., S. Ibrahim. 2018. Struktur, bioaktivitas dan antioksidan flavonoid. Jurnal 

zarah,. 6(1): 21-29. 

 

Artanti, A. N., & R. Lisnasari. 2018. Uji aktivitas antioksidan ektrak ethanol daun family 

solanum menggunakan metode reduksi radikal bebas DPPH. Journal of 

Pharmaceutical Science and Clinical Research. 2(1) : 62-69. 

 

Aryanti, R., F. Perdana, & R. A. M. R. Syamsudin. 2021. Telaah metode pengujian 

aktivitas antioksidan pada teh hijau (Camellia sinensis (L.) Kuntze). Jurnal Surya 

Medika (JSM). 7(1): 15-24. 

 

Association of Official Analytical Chemyst [AOAC]. 2005. Official method of analysis 

of the association of official analytical of chemist. AOAC, Inc. USA. 

 

Awwaly, K. U. A. 2017. Protein Pangan Hasil Ternak dan Aplikasinya. Malang: UBPress. 

 

Baehaki, A., S. D. Lestari & A. R. Romadhoni. 2015. Hidrolisis protein ikan patin 

menggunakan enzim papain dan aktivitas antioksidan hidrolisatnya. Jurnal 

Pengolahan Hasil Perikanan Indonesia. 18(3): 230-239. 

 

Bakri, M., A. Nabella, E. Rahmi, T. F. Karmil, & M. Isa. 2023. Gambaran histologi dan 

morfologi jantung gurita (Octopus sp.) di Perairan Lampuuk, Lhoknga, Aceh 

Besar. Jurnal Ilmiah Mahasiswa Veteriner. 7(3): 83-91. 

 

Baron, R. D., L. L. Pérez, J. M. Salcedo, A. L. P. Córdoba, & P. J. A. Sobra. 2017. 

Production and characterization of films based on blends of chitosan from blue 

brab (Callinectes sapidus) waste and pectin from orange (Citrus sinensis Osbeck) 

Peel. Food Research International. 99: 931-94. 

 

Berkman, Elliot T. & S. 2016. A conceptual guide to statistics using SPSS. Sage 

Publications Inc, New York. 

 

Binsan, W., S. Benjakul, W. Visessanguan, S. Roytrakul, M. Tanaka, & H. Kishimura. 

2008. Antioxidative activity of mungoong, an extract paste from the 

cephalothorax of white shrimp (Litopenaeus Vannamei). Food Chemistry. 106(1): 

185-193. 

 

 

 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



47 
 

Binsi, P. K., P. Viji, S. K. Panda, S. Mathew, A.A. Zynudheen, & C. N. Ravishankar. 

2016. Characterisation of hydrolysates prepared from engraved catfish 

(Nemapteryx caelata) roe by serial hydrolysis. Journal of Food Science and 

Technology. 53(1): 158–170. 

 

Bukhari, B. 2017. Pendekatan ilmu fisika dan matematika dalam memahami konsep 

reaksi oksidasi-reduksi (Redoks). Jurnal Dedikasi Pendidikan. 1(2): 252-256. 

 

Cano, A., A.B. Maestre, J. Hernández-Ruiz, & M. B. Arnao. 2023. ABTS/TAC 

methodology: main milestones and recent spplications. processes. 11(1): 1-10. 

 

Castro, R. J. S., & H. H. Sato. 2014. Advantages of an acid protease from Aspergillus 

oryzae over commercial preparations for production of whey protein hydrolysates 

with antioxidant activities. Biocatalysis and Agricultural Biotechnology. 3(3): 58-

65. 

 

Chalamaiah, M., G.N. Rao, D. G. Rao, & T. Jyothirmayi. 2010. Protein hydrolysates from 

meriga (Cirrhinus mrigala) egg and evaluation of their functional properties. Food 

Chemistry. 120(3), 652-657. 

 

Cheng, I. C., J. X. Liao, J.Y. Ciou, L. T. Huang, Y. W. Chen, & C. Y. Hou. 2020. 

characterization of protein hydrolysates from eel (Anguilla marmorata) and their 

application in herbal eel extracts. Catalysts. 10(2):  205-210. 

 

Chi, C. F., Hu, F. Y., Wang, B., Li, Z. R., & Luo, H. Y. 2015. Influence of amino acid 

compositions and peptide profiles on antioxidant capacities of two protein 

hydrolysates from skipjack tuna (Katsuwonus pelamis) dark muscle. Marine 

Drugs. 13(5): 2580-2601. 

 

Daud, N. A., A. S. Babji, & S. M. Yusop. 2013. Antioxidant activities of red tilapia 

(Oreochromis niloticus) protein hydrolysates as influenced by thermolysin and 

alcalase. In AIP Conference Proceedings. 1571(1): (687-691). 

 

Dedin, F. R., D. Fardiaz., A., Apriyantono, & N. Andarwulan. 2006. Isolasi dan 

karakterisasi melanoidin kecap manis dan perananya sebagai antioksidan. Jurnal 

Teknologi dan Industri Pangan. 17(3): 204-213. 

 

Demirhan, E., D. K. Apar, & B. Özbek. 2011. Sesame cake protein hydrolysis by alcalase 

: effects of process parameters on hydrolysis, solubilisation, and enzyme 

inactivation. Korean Journal of Chemical Engineering. 28(1): 195-202. 

 

Dhanabalan, V., Xavier, K. M., Chattopadhyay, K., Asha, K. K., Balange, A. K., Murthy, 

L. N., & Nayak, B. B. 2025. Effect of the type of enzyme and degree of hydrolysis 

on the antioxidant properties of paste shrimp protein hydrolysates prepared by 

varying in vitro enzymatic process. ACS Food Science & Technology. 5(3): 1124-

1131. 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



48 
 

Dinakarkumar, Y., S. Krishnamoorthy, G. Margavelu, G. Ramakrishnan, & M. Chandran. 

2022. Production and characterization of fish protein hydrolysate: effective 

utilization of trawl by-catch. Food Chemistry Advances. 1, 100138. 

 

Domínguez, H., Iñarra, B., Labidi, J., Mendiola, D., & Bald, C. 2024. Comparison of 

amino acid release between enzymatic hydrolysis and acid autolysis of rainbow 

trout viscera. Heliyon. 10(5): 1-13. 

 

Dwihastuty, L., M. N. Arkham, A. A. Digdo, & A. R. Putriraya. 2023. Pengelolaan 

perikanan gurita dengan pendekatan pengelolaan perikanan berbasis ekosistem 

(EAFM) di Kabupaten Minahasa Utara, Provinsi Sulawesi Utara. Buletin Ilmiah 

Marina Sosial Ekonomi Kelautan dan Perikanan. 9(2): 179-194. 

 

Dwimayasanti, R. 2018. Rumput Laut : antioksidan alami penangkal radikal bebas. 

Oseana.  43(2): 13-23. 

 

Elavarasan, K., & B. A. Shamasundar. 2021. Antioxidant properties of papain mediated 

protein hydrolysates from fresh water carps (Catla catla, Labeo rohita and 

Cirrhinus mrigala) and its application on inhibition of lipid oxidation in oil 

sardine mince during ice storage. Journal of Food Science and Technology. 59(2): 

636-645. 

 

Elias, R. J., S. S. Kellerby, & E. A. Decker. 2008. Antioxidant activity of proteins and 

peptides. Critical reviews in food science and nutrition. 48(5): 430-441. 

 

Elsson, M., Wijanarko, A., Hermansyah, H., & Sahlan, M. 2019. Michaelis-menten 

parameters characterization of commercial papain enzyme “Paya”. IOP 

Conference Series: Earth and Environmental Science. 217(1): 012037. 

 

Estefanell, J., J. Roo, M. Izquierdo, J. Socorro, & R. Guirao. 2013. Growth, mortality, 

and biochemical composition in Octopus vulgaris reared under different 

conditions of sex ratio. Journal of the World Aquaculture Society,. 44(1): 66-75. 

 

Estefanell, J., J. Socorro, M. Izquierdo, & J. Roo. 2013. Growth, food intake, protein 

retention and fatty acid profile in Octopus vulgaris (Cuvier, 1797) fed agglutinated 

moist diets containing fresh and dry raw materials based on aquaculture by‐

products. Aquaculture Research. 45(1): 54-67. 

 

Fajri, F.N. 2023. Pengaruh lama hidrolisis insang lele menggunakan papain terhadap 

aktivitas antibakterinya pada bakteri pembentuk histamin. Fakultas Pertanian. 

Universitas Gadjah Mada. Skripsi. 

 

Falguera, V., J. P. Quintero, A. Jiménez, J. A. Muñoz, & A. Ibarz. 2011. Edible films and 

coatings: structures, active functions and trends in their use. Journal of Food 

Engineering. 104(4): 447-453. 

 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



49 
 

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. 

 

Froese, R., H. Winker, G. Coro, M. L. Palomares, A. C. Tsikliras, D.  Dimarchopoulou, 

& D. Pauly. 2023.  new developments in the analysis of catch time series as the 

basis for fish stock assessments: the CMSY++ method. Acta Ichthyologica et 

Piscatoria. 53: 173-189. 

 

Gan J. Y., L. S., N. Chang, M. Athirah,A. S. Nasir, Babji, & S. J. Lim. 2020. Evaluation 

of physicochemical properties, amino acid profile and bioactivities of edible bird's 

nest hydrolysate as affected by drying methods. LWT - Food Science and 

Technology. 131. 

 

Garro, L. A., M. F. Andrada, E. G. Vega-Hissi, S. Barberis, & J. C. Garro Martinez. 2024. 

Development of QSARs for cysteine-containing and tripeptides with antioxidant 

activity: influence of the cysteine position. Journal of Computer-Aided Molecular 

Design. 38(27): 1-11. 

 

Gautam, S. S., S. K., V. Dash, A. K. Goyal, & G. Rath. 2010. Comparative study of 

extraction, purification and estimation of bromelain from stem and fruit of 

pineapple plant. Thai Journal of Pharmaceutical Sciences. 34(2): 67-76. 

 

Halim, N. R. A., H. M. Yusof, & N. M. Sarbon. 2016. Functional and bioactive properties 

of fish protein hydolysates and peptides: a comprehensive review. Trends in Food 

Science & Technology. 51: 24-33. 

 

Handayani, D., N. Nurwantoro, & Y. B. Pramono. 2022. Karakteristik kadar air, kadar 

serat dan rasa beras analog ubi jalar putih dengan penambahan tepung labu 

kuning. Jurnal Teknologi Pangan. 6(2): 14-18. 

 

Hasibuan, H. A. 2022. Hidrolisat protein sebagai peptida bioaktif dari bungkil inti sawit 

dan fungsi biologinya. WARTA Pusat Penelitian Kelapa Sawit. 27(1) : 29-40. 

 

Hasnaliza, H., M. Y. Maskat, W. W. Aida, & S. Mamot. 2010. The effects of enzyme 

concentration temperature and incubation time on nitrogen content and degree of 

hydrolysis of protein precipitate from cockle (Anadara granosa) meat wash water. 

Journal Food Res. 17 (1): 147–152. 

 

Hidayati, A., & J. Santoso. 2019. Aktivitas antioksidan hidrolisat protein miofibril belut 

(Synbranchus bengalensis) yang dihidrolisis dengan enzim papain. Jurnal 

Teknologi Industri Pertanian. 29(3) : 247-259. 

 

Husna, A. 2020. Uji Aktivitas Inhibitor Ekstrak Etanol Daun Kelor (Moringa oleifera 

Lam.). Fakultas Kedokteran dan Ilmu Kesehatan. UIN Alauddin Makassar. 

Skripsi 

 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



50 
 

Ibrahim, E. S. K., & M. A. Ghani. 2020. The effect of enzymatic hydrolysis on the 

antioxidant activities and amino acid profiles of defatted chia (Salvia hispanica 

L.) flour. Food Res. 4(4): 38-50. 

 

Iduantoro, C. P., Zuraida, I., Sulistiawati, S., Mismawati, A., & Pamungkas, B. F. 2024. 

Potensi peptida bioaktif dari hasil samping perikanan sebagai antihipertensi dan 

antioksidan. Media Teknologi Hasil Perikanan. 12(1): 19-26. 

 

Inggrid, H. M. & H. Santoso. 2014. Ekstraksi antioksidan dan aenyawa aktif dari buah 

kiwi (Actinidia deliciosa). Lembaga Penelitian dan Pengabdian Kepada 

Masyarakat. 3(3): 10-4. 

 

Ishak, N. H., & N. M. Sarbon. 2018. Physicochemical characterization of enzymatically 

prepared fish protein hydrolysate from waste of shortfin scad (Decapterus 

macrosoma). International Food Research Journal. 25(6): 2593-2600. 

 

Jamil, B., Abbasi, R., Abbasi, S., Imran, M., Khan, S. U., Ihsan, A. & Imran, M. 2016. 

Encapsulation of cardamom essential oil in chitosan nano-composites: in-vitro 

efficacy on antibiotic-resistant bacterial pathogens and cytotoxicity studies. 

Frontiers in Microbiology. 7: 1580. 

 

Jang, H. L., S. R. Shin, & K. Y. Yoon. 2017. Hydrolysis conditions for antioxidant 

peptides derived from enzymatic hydrolysates of sandfish (Arctoscopus 

japonicus). Food Science and Biotechnology. 26: 1191-1197. 

 

Kanelli, M., Vasilakos, S., Ladas, S., Symianakis, E., Christakopoulos, P., & Topakas, E. 

2017. Surface modification of polyamide fibers by enzymatic hydrolysis. Process 

Biochemistry. 59(1): 97-103. 

 

Khan, M. U., K. Hamid, I. Tolstorebrov, T. Rustad, T. M. Eikevik, & M. Watanabe. 2025. 

Evaluation of atlantic cod hydrolysate properties in innovative freeze 

concentration techniques. Food Chemistry. 10(27): 102325. 

 

Khasmakhi, E. N., E. Z. Rahimabadi, & M. M. Sangatash. 2025. Purification and 

characterization of antioxidant peptide fractions from protein hydrolysate of 

rainbow trout (Oncorhynchus mykiss) viscera. Food Research International. 206. 

116027. 

 

Kim, J., M. Kwon, & S. Kim. 2016. Biological degumming of silk fabrics with proteolytic 

enzymes. Journal of Natural Fibers. 13(6): 629-639. 

 

Kong Y, Y., Shi, S.C., Jun, Q, W. J., Yan P, C., Wu, T, L., W., Qing, W, Y., &  Guang, 

H, G. 2015. Preparation of antioxidative peptides from spanish mackerel 

(Scomberomorus niphonius) processing byproducts by enzymatic hydrolysis. 

14(4): 188-193. 

 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



51 
 

Kristinsson, H. G. & B. A. Rasco. 2000. Biochemical and functional properties of atlantic 

salmon (Salmo salar) muscle proteins hydrolyzed with various alkaline proteases. 

Journal of Agrifood Chemistry. 48(1): 657–666. 

 

Kurniawati, E., B. Ibrahim, & Desniar. 2019. Potency of catfish (Clarias sp.) protein 

hydrolysates as candidates matrices for microbiology reference material. Squalen 

Bulletin of Marine and Fisheries Postharvest and Biotechnology. 14(3): 121–13. 

 

Kurniawati, I. F., & S. Sutoyo. 2021. Review artikel: potensi bunga tanaman sukun 

(Artocarpus altilis fosberg) sebagai bahan antioksidan alami. Unesa Journal of 

Chemistry. 10(1): 1-11. 

 

Lam, L.H.T., Ngoc, H.L., Le, V.T., Ho, T.B., Truong, N.K., Ngan, T. N., Luong, H.D., 

& Nguyen, Q.K.L. 2020. Machine learning model for identifying antioxidant 

proteins using features calculated from primary sequences. Biology. 9(10): 1-13. 

 

Lestari, D., J. Evan, & M. T. Suhartono. 2020. Fraksi peptida antioksidan dari kasein susu 

kambing. jurnal teknologi dan industri pangan. 31(2): 188-196. 

 

Li, Y. W., & Li, B. 2013. Characterization of structure–antioxidant activity relationship 

of peptides in free radical systems using QSAR models: key sequence positions 

and their amino acid properties. Journal of Theoretical Biology. 318: 29-43. 

 

Lisa, M., M. Lutfi, & B. Susilo. 2015. Pengaruh suhu dan lama pengeringan terhadap 

mutu tepung jamur tiram putih (Plaerotus ostreatus). Jurnal Keteknikan 

Perntanian Tropis dan Biosiste. 3(1): 270-279. 

 

Malik, A., A. R. Ahmad, & A. Najib. 2013. Daun teh hijau dan jati belanda. Jurnal 

Fitofarmaka Indonesia. 4(2): 238–240. 

 

Mardiyah, U. H., D. R. Santoso, & U. P. Juswono. 2017. Analisis Karakteristik Beda 

Potensial Membran Albumin Dan Membran Vitellin Telur Puyuh (Coturnix 

coturnix) Akibat Tercemar Hidrogen Peroksida (H2O2). Fakultas Matematika Dan 

Ilmu Pengetahuan Alam. Universitas Brawijaya. Skripsi. 

 

Mirzaei, M., S. Mirdamadi, M. R. Ehsani, & M. Aminlari. 2018. Production of antioxidant 

and ACE-inhibitory peptides from Kluyveromyces marxianus protein 

hydrolysates: purification and molecular docking. journal of Food and Drug 

Analysis. 26(2): 696-705. 

 

Moharram, H. A., & M. M Youssef. 2014. Methods for determining the antioxidant 

activity: a review. Alexandria Journal of Food Science and Technology. 11(1): 

31-42. 

 

Molyneux, P. 2004. The use of stable free radical diphenylpicrylhydrazyl (DPPH) for 

estimating antioxidant activity. Journal of Science and Technology. 26(2): 211- 

219. 

 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



52 
 

Montaño, E.M., R.M. Machado., I. Ruíz., I. García., R. Aguilar., R. Peraza, & A. Leyva. 

2021. Effect of degree of hydrolysis on biochemical properties and biological 

activities (antioxidant and antihypertensive) of protein hydrolysates from pacific 

thread herring (Ophistonema libertate) stickwater. Waste and Biomass 

Valorization. 13(1): 1015-1027. 

 

Mukmin, I., D.A. Banowati, P. F. Putri, R. P. Mustika, R. A. Ningsih, & M. A. Rarassari. 

2021. Kombinasi pembuatan pupuk cair organik dari limbah jeroan ikan tongkol 

(Euthynnus affinis) dengan probiotik sebagai upaya optimalisasi pertumbuhan 

tanaman. Seminar Nasional Lahan Suboptimal. 9: 660-669. 

 

Mustățea, G., E. L. Ungureanu, & E. Iorga. 2019. Protein acidic hydrolysis for amino 

acids analysis in food-progress over time: a short review. 

 

Najafian, L., & A. S. Babji. 2012. A review of fish-derived antioxidant and antimicrobial 

peptides: their production, assessment, and applications. peptides. 33(1): 178-185. 

 

Najafian, L., & A. S. Babji. 2019. Purification and identification of antioxidant peptides 

from fermented fish sauce (Budu). Journal of Aquatic Food Product Technology. 

28(1): 14-24. 

 

Nenabais, F., F. Fatimah, & V. S. Kamu. 2018. Karakteristik terasi jeroan ikan cakalang 

(Katsuwonus Pelamis L) berdasarkan hasil uji organoleptik. Jurnal Ilmiah Sains. 

18(1): 25-30. 

 

Noman, A., Qixing, J., Xu, Y., Ali, A. H., Al-Bukhaiti, W. Q., Abed, S. M., & Xia, W. 

2019. Influence of degree of hydrolysis on chemical composition, functional 

properties, and antioxidant activities of chinese sturgeon (Acipenser sinensis) 

hydrolysates obtained by using alcalase 2.4 L. Journal of Aquatic Food Product 

Technology. 28(6): 583-597. 

 

Noman, A., Wang, Y., Zhang, C., Yin, L., & Abed, S. M. 2022. Fractionation and 

purification of antioxidant peptides from chinese sturgeon (Acipenser sinensis) 

protein hydrolysates prepared using papain and alcalase 2.4 L. Arabian Journal of 

Chemistry. 15(12): 1-10. 

 

Nurdiani, R., Firdaus, M., Prihanto, A. A., Jaziri, A. A., Jati, M. R., & Abdurrahman, T. 

R. 2024. Enzymatic hydrolysis of protein hydrolysate from Pangasius sp. by-

product using bromelain. Current Research in Nutrition and Food Science Journal. 

12(1): 125-136. 

 

Nurhayati, T., E. Salamah, & T. Hidayat. 2007. Karakteristik hidrolisat protein ikan selar 

(Caranx leptolepis) yang diproses secara enzimatis. Jurnal Pengolahan Hasil 

Perikanan Indonesia. 10(1): 23-34. 

 
Nurhayati, T., E. Salamah, Cholifah, & R. Nugraha. 2014. Optimasi proses pembuatan 

hidrolisat jeroan ikan kakap putih. Jurnal Pengolahan Hasil Perikanan Indonesia. 

17(1): 42-52. 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



53 
 

Nurjanah, N., T. Nurhayati, A. Latifah, & T. Hidayat. 2021. Aktivitas antioksidan dan 

komponen bioaktif hidrolisat protein jeroan ikan kakap putih (Lates calcalifer). 

Indonesian Journal of Industrial Research. 38(1): 70-78. 

 

Nurkhasanah, Mochammad, S, B., & Y. Sapto. 2023. Antioksidan dan Stres Oksidatif. 

UAD PRESS, Yogyakarta. 

 

Okmawati, L., & R. Rosmawati. 2013. Karakteristik hidrolisat protein tambelo 

(Bactronophorus sp.) yang dihidrolisis menggunakan enzim papain. Biogenesis: 

Jurnal Ilmiah Biologi. 1(2): 133-140. 

 

Oliveira, S., Souza, G. A., Eckert, C. R., Silva, T. A., Sobral, E. S., Fávero, O. A., & 

Baader, W. J. 2014. Evaluation of antiradical assays used in determining the 

antioxidant capacity of pure compounds and plant extracts. Química Nova. 37(3): 

497-503. 

 

Ovissipour, M., Rasco, B., Shiroodi, S. G., Modanlow, M., Gholami, S., & Nemati, M. 

2013. Antioxidant activity of protein hydrolysates from whole anchovy sprat 

(Clupeonella engrauliformis) prepared using endogenous enzymes and 

commercial proteases. Journal of the Science of Food and Agriculture. 93(7): 

1718-1726. 

 

Piotrowicz, I. B. B., & M. M. S. Mellado. 2015. Antioxidant hydrolysates production 

from argentine anchovy (Engraulis anchoita) with different enzymes. 

International Food Research Journal. 22(3): 1203-1211. 

 

Poedjiadi A. 2006. Dasar-dasar Biokimia. UIPress, Jakarta. 

 

Poli, A. R., D. G. Katja, & H. F. Aritonang. 2022. Potensi antioksidan ekstrak dari kulit 

biji matoa. Journal of Chemistry Progress. 15(1): 25-30. 

 

Prastika, H. H., K. Ratnayani, Puspawati, & A. A. I. Laksmiwati. 2019. Penggunaan 

enzim pepsin untuk produksi hidrolisat protein kacang gude (Cajanus cajan (L.) 

Millsp.) yang aktif antioksidan. Cakra Kimia. 7(2): 180-188. 

 

Pratama, A. N., & Busman, H. 2020. Potensi antioksidan kedelai (Glycine Max L) 

terhadap penangkapan radikal bebas. Jurnal Ilmiah Kesehatan Sandi Husada. 9(1) 

: 497-504. 

 

Purwanti, L. 2019. Perbandingan aktivitas antioksidan dari seduhan 3 merk teh hitam 

(Camellia sinensis kuntze) dengan metode seduhan berdasarkan SNI 01-1902-

1995. Jurnal Ilmiah Farmasi Farmasyifa. 2(1): 19-25. 

 

Puspitasari, M. L., T. V. Wulansari, T. D. Widyaningsih, & J. Mahar. 2016. Aktivitas 

antioksidan suplemen herbal daun sirsak (Annona muricata L .) dan kulit manggis 

(Garcinia mangostana L.) : Kajian Pustaka. Pangan dan Agroindustri. 4(1): 283–

290. 

 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



54 
 

Ramadhan, M. 2019. Pengaruh pH dan Lama Hidrolisis Terhadap Karakteristik Hidrolisat 

Protein Limbah Ikan Makarel (Scomber japonicus). Fakultas Perikanan dan Ilmu 

Kelautan. Universitas Brawijaya. Skripsi. 

 

Ramezani, Z., Rajabzadeh, E. Ghatarmi, S. F. Hosseini, & M. J. Regenstein. 2020. 

Functional properties and antioxidant activities of protein hydrolysates from 

orangefin ponyfish (Photopectoralis bindus). Iranian Journal of Fisheries 

Sciences. 19(6): 3001-3017. 

 

Rao, M. B., A. M. Tanksale, M. S. Ghatge, & V. V. Deshpande. 1998. Molecular and 

biotechnological aspects of microbial proteases. Microbiology and molecular 

biology reviews. 62(3): 597-635. 

 

Ren, J., Zhao, M., Shi, J., Wang, J., Jiang, Y., Cui, C., & Xue, S. J. 2008. Purification and 

identification of antioxidant peptides from grass carp muscle hydrolysates by 

consecutive chromatography and electrospray ionization-mass spectrometry. 

Food chemistry. 108(2): 727-736. 

 

Restiani, R. 2016. Hidrolisis secara enzimatis protein bungkil biji nyamplung 

(Calophyllum inophyllum) menggunakan bromelain. Biota : Jurnal Ilmiah Ilmu-

Ilmu Hayati. 1(3) : 103-110. 

 

Riansyah, A., A. Supriadi, & R. Nopianti. 2013. Pengaruh perbedaan suhu dan waktu 

pengeringan terhadap karakteristik ikan asin sepat siam (Trichogaster pectoralis) 

dengan menggunakan oven. Jurnal Fishtech. 2(1): 53-68. 

 

Ritonga, A., Y. Fefiani. dan P. P. Warsodirejo. 2021. Inventarisasi spesies kelas 

cephalopoda dalam pembuatan modul mahasiswa FKIP UISU Medan. Biology 

Education Sains and Technology Journal. 4(2): 87-93. 

 

Riyadi, P. H., Suprayitno, E., Aulanni’Am, A. A., & Sulistiyati, T. D. 2019. Chemical 

characteristics snd amino acids profile of protein hydrolysates of nile tilapia 

(Oreochromis niloticus) viscera. World's Veterinary Journal. 9(4): 324-328. 

 

Rosa, R., P. R. Costa., & M. L. Nunes. 2004. Effect of sexual maturation on the tissue 

biochemical composition of Octopus vulgaris and O. defilippi (Mollusca: 

Cephalopoda). Marine Biology. 145: 563-574. 

 

Salamah, E., T. Nurhayati, & I. R. Widadi. 2012. Pembuatan dan karakterisasi hidrolisat 

protein dari ikan lele dumbo (Clarias gariepinus) menggunakan enzim papain. 

Jurnal Pengolahan Hasil Perikanan Indonesia. 15(1): 9-16. 

 

Salem, B. S., Bkhairia, I., Abdelhedi, O., & Nasri, M. 2017. Octopus vulgaris protein 

hydrolysates: characterization, antioxidant and functional properties. Journal of 

Food Science and Technology. 54: 1442-1454. 

 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



55 
 

Samudra, N. R., A. Hartoko dan B. Sulardiono. 2016. Hubungan salinitas terhadap 

perkembangan telur cephalopoda yang didapat pada Perairan Pantai Bondo 

Kabupaten Jepara. Diponegoro Journal of Maquares. 5(2): 70-79. 

 

Santoso, U. 2021. Antioksidan pangan. Ugm Press, D.I. Yogyakarta. 

 

Sari, R. K. 2019. Pengaruh Konsentrasi Asam Klorida (HCl) dan Waktu Hidrolisis 

terhadap Kandungan Glukosa dan Kadar Bioetanol dari Limbah Kulit Kakao 

(Theobroma cacao L.). Universitas Muhammadiyah Surakarta. Skripsi. 

 

Sarmadi, B. H. & A. Ismail. 2010. Antioxidative peptides from food proteins: a review. 

Peptides. 31(10): 1949–956. 

 

Schröder, A., Berton-Carabin, C., Venema, P., & Cornacchia, L. 2017. Interfacial 

properties of whey protein and whey protein hydrolysates and their influence on 

O/W emulsion stability. Food Hydrocolloids. 73: 129-140. 

 

Seniman, M. S. M., S. M. Yusop, & A. S. Babji. 2014. Production of enzymatic protein 

hydrolysates from freshwater catfish (Clarias batrachus). In AIP Conference 

Proceedings. 1614(1): 323-328.  

 

Senphan, T., & S. Benjakul.  2014. Antioxidative activities of hydrolysates from seabass 

skin prepared using protease from hepatopancreas of pacific white shrimp. Journal 

of Functional Foods. 6(1): 147–156.  

 

Shalaby1, E. A., & M. Sanaa. 2014. Concentration and the other formulations effects on 

the drug release rate from a controlled-release matrix. African Journal of 

Pharmacy and Pharmacology Surfactants solubility. 8(13): 364–371. 

 

Shamloo, M., J. Bakar, D. Mat Hashim, & A. Khatib. 2012. Biochemical properties of 

red tilapia (Oreochromis niloticus) protein hydrolysates. International Food 

Research Journal. 19(1): 183-188. 

 

Sieiro, M. P., S. P. Aubourg, & F. Rocha. 2006. Seasonal study of the lipid composition 

in different tissues of the common octopus (Octopus vulgaris). European Journal 

of Lipid Science and Technology. 108(6): 479-487. 

 

Šližyte, R., E. Daukšas, E. Falch, I. Storrø, & T. Rustad. 2005. Yield and composition of 

different fractions obtained after enzymatic hydrolysis of cod (Gadus morhua) by-

products. Process Biochemistry. 40(4): 1415-1424. 

 

Soewarlan, C., L. N. L. Toruan, & S. A. Saraswati. 2023. Analisis Kandungan Proksimat 

Octopus cyanea dari Perairan Nusa Tenggara Timur. Jurnal Pengolahan Hasil 

Perikanan Indonesia. 26(2): 251-259. 

 

Sonklin, C., N. Laohakunjit, & O. Kerdchoechuen. 2018. Assessment of antioxidant 

properties of membrane ultrafiltration peptides from mungbean meal protein 

hydrolysates. PeerJ, 6, e5337. 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



56 
 

 

Srikanya, A., K. Dhanapal, Sravani, K. Madhavi, & G. P. Kumar. 2017. A study on 

optimization of fish protein hydrolysate preparation by enzymatic hydrolysis from 

tilapia fish waste mince. International Journal of Current Microbiology and 

Applied Sciences. 6(12): 3220-3229. 

 

Sukweenadhi, J., F. Setiawan, K. Yunita., Kartini., & C. Avanti. 2020. Antioxidant 

activity screening of seven indonesian herbal extract. Biodiversitas, 21(5): 2062-

2067. 

 

Susanty, A & K. Indarti. 2021. Pengaruh waktu hidrolisis terhadap karakteristik hidrolisat 

protein ikan toman (Channa micropeltes) asal DAS Kalimantan 

Timur. Indonesian Journal of Industrial Research. 15(2): 463-475. 

 

Syafia’a, M, A. 2025. Pengaruh Konsentrasi Enzim Alkalase terhadap Aktivitas 

Antioksidan Hidrolisat Protein Jeroan Gurita (Octopus sp.). Fakultas Pertanian. 

Universitas Gadjah Mada. Skripsi. 

 

Syamsy, M. N. 2024. Pengaruh Suhu Pengeringan Oven terhadap Aktivitas Antioksidan 

Hidrolisat Protein Jeroan Belut yang Dihidrolisis dengan Papain. Fakultas 

Pertanian. Universitas Gadjah Mada. Skripsi. 

 

Syarief, R. dan H. Halid. 1993. Teknologi Penyimpanan Pangan. Jakarta: Arcan. 

 

Sylvia, D., A. P. Anggraeni, & D. Pratiwi. 2020. Aktivitas antioksidan ekstrak etanol dan 

fraksi etanol-air umbi kimpul putih (Xanthosoma sagitafolium L.) dengan metode 

DPPH. Jurnal Farmamedika. 5(1): 21-29. 

 

Tadesse, S. A., & S. A. Emire. 2020. Production and processing of antioxidant bioactive 

peptides: a driving force for the functional food market. Heliyon. 6(8): 1-11. 

 

Teixeira, B., H. Vieira, S. Martins, & R. Mendes. 2022. Quantitation of water addition in 

octopus Using Time Domain Reflectometry (TDR): development of a rapid and 

non-destructive food analysis method. Foods. 11(6): 1-15. 

 

Theofanous, A., Y. Deligiannakis, & M. Louloudi. 2024. Hybrids of gallic acid@ SiO2 

and {Hyaluronic-Acid Counterpats}@ SiO2 against hydroxyl (● OH) radicals 

studied by EPR: a comparative study vs their antioxidant hydrogen atom transfer 

activity. Langmuir. 40(50): 26412-26424. 

 

Thuy, C. X., Lam, T. B., & Mc Commick, K. 2015. Biochemical and functional properties 

of fish protein isolate (FPI) from pangasius hypophthalmus byproducts as 

influenced by time and degree of hydrolysis (DH). International Food Research 

Journal. 22(1): 337-343. 

 

Toha, A. H. A., Jeni, N. Widodo, L. Hakim, dan Sumitro. 201). Gurita Octopus cyanea 

Raja Ampat. Konservasi Biodiversitas Raja Ampat. 4(8): 4-8. 

 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



57 
 

Toldrá, F., M. Gallego., M. Reig, M. Aristoy, dan L. Mora. 2020. Recent progress in 

enzymatic reléase of peptides in foods of animal origin and assessment of 

bioactivity. Journal of Agricultural and Food Chemistry. 68(46): 12842-12855. 

 

Viji, P., Phannendra, T. S., Jesmi, D., Rao, B. M., Das, P. H., dan George, N. 2019. 

Functional and antioxidant properties of gelatin hydrolysate prepared from skin 

and scale of sole fish. Journal of Aquatic Food Product Technology. 28(10): 976-

986. 

 

Vorob’ev, M. M., C. I. Butré, S. Sforza, P. A. Wierenga, & H. Gruppen. 2016. Demasking 

kinetics of peptide bond cleavage for whey protein isolate hydrolysed by Bacillus 

licheniformis protease. Journal of Molecular Catalysis B: Enzymatic, 133, S426-

S431. 

 

Vorob’Ev, M. M., N. M. Rao, & K. A. Kochetkov. 2016. Kinetic modeling of demasking 

and hydrolysis of peptide bonds during proteolysis of β-lactoglobulin by trypsin. 

Doklady Biochemistry and Biophysics. 471(1): 423-427. 

 

Wang, J. S., M. M. Zhao, Q. Z. Zhao, Y. Bao, & Y. M. Jiang. 2007. Characterization of 

hydrolysates derived from enzymatic hydrolysis of wheat gluten. Journal Food 

Science. 72: 103-107. 

 

Wijayanti, I., R. Romadhon., & L. Rianingsih. 2015. Pengaruh konsentrasi enzim papain 

terhadap kadar proksimat dan nilai rendemen hidrolisat protein ikan bandeng 

(Chanos chanos Forks). Pena Akuatika: Jurnal Ilmiah Perikanan dan Kelautan, 

12(1): 13-23. 

 

Wijayanti, I., R. Romadhon, & L. Rianingsih. 2016. Karakteristik hidrolisat protein ikan 

bandeng (Chanos chanos Forsk) dengan konsentrasi enzim bromelin yang 

berbeda. Indonesian Journal of Fisheries Science and Technology. 11(2): 129-

133. 

 

Witono, Y., Aulanni‟ am, A. Subagio, & Widjanarko.  2007. Purifikasi dan karakterisasi 

parsial enzim protease dari tanaman biduri (Calotropis gigantea). Jurnal 

Teknologi dan Industri Pangan. 18(1): 1-9. 

 

Witono, Y., I. Taruna, W. S. Widrati, & A. Ratna. 2014. Enzymatic Hydrolysis of the 

Low Economic Value Fishes Using Biduri’s Protease. Jurnal Teknologi dan 

Industri Pangan. 25(2): 140-140. 

 

Witono, Y., M. Maryanto, I. Taruna, A. D. Masahid, & K. Cahyaningati. 2020. Aktivitas 

antioksidan hidrolisat protein ikan wader (Rasbora jacobsoni) dari Hidrolisis oleh 

Enzim Calotropin dan Papain. Jurnal Agroteknologi. 14(1): 44-57. 

 

Wu, X., B. Zhou, Y. Cheng, C. Zeng, C. Wang, & L. Feng. 2010. Comparison of gender 

differences in biochemical composition and nutritional value of various edible 

parts of the blue swimmer crab. Journal Food Composition and Analysis. 23: 154- 

159. 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



58 
 

 

Xiao F, Xu T, Lu B, Liu R 2020. guidelines for antioxidant assays for food components. 

Food Frontiers. 1(1): 60–69. 

 

Xu, B., Dong, Q., Yu, C., Chen, H., Zhao, Y., Zhang, B., & Chen, M. 2024. advances in 

research on the activity evaluation, mechanism and structure-activity relationships 

of natural antioxidant peptides. Antioxidants. 13(4): 1-28. 

 

Yathisha, U. G., S. Vaidya, & M. B. Sheshappa. 2022. Functional properties of protein 

hydrolyzate from ribbon fish (Lepturacanthus Savala) as prepared by enzymatic 

hydrolysis. International Journal of Food Properties. 25(1): 187-203. 

 

Yuniarti, T., Ya’la Arrahmi, N., Dharmayanti, N., Sugiwati, S., Mulyono, M., Hidayat, 

T., Martosuyono, P., Maulani, A., & Alghany, A. 2024. Karakteristik fisikokimia 

dan aktivitas antioksidan hidrolisat protein ikan kakap (Lutjanus sp.) skala pilot. 

Jurnal Pascapanen dan Bioteknologi Kelautan dan Perikanan. 19(1): 61-72. 

 

Yuswadinata, N. S., & N. Wathoni. 2021. Tinjauan bentuk sediaan farmasi mengandung 

peptida. Majalah Farmasetika. 6(1): 121-128. 

 

Zaini, M., J. Manohas, & J. H. Tumiwa. 2021. Pengaruh perbedaan warna umpan buatan 

pada pancing gurita terhadap hasil tangkapan. Jurnal Bluefin Fisheries. 2(2): 33-

42. 

 

Zhafira, Z., S. D. Siregar, B. Supriatno, & A. Amprasto. 2024. Analisis, uji coba dan 

rekontruksi desain kegiatan laboraturium (DKL) enzim katalase menggunakan 

rubrik penilaian novak & gowin. Jurnal Ilmiah Pendidikan Biologi. 10(3): 249-

262. 

 

 

 

 

 

 

 

 

 

 

Pengaruh Lama Hidrolisis Menggunakan Alkalase terhadap Aktivitas Antioksidan Hidrolisat Protein
Jeroan Gurita
Hendicho Muzaky Nurlathif, Mgs. M. Prima Putra, S.Pi., M.Sc., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


