
56 

 

DAFTAR PUSTAKA 

 

Abraham, M. J., Murtola, T., Schulz, R., Páll, S., Smith, J. C., Hess, B., & Lindahl, 

E., 2015, GROMACS: High performance molecular simulations through 

multi-level parallelism from laptops to supercomputers, SoftwareX, 1–2, 

19–25. 

Alemán, A., Giménez, B., Montero, P., & Gómez-Guillén, M. C., 2011, Antioxidant 

activity of several marine skin gelatins, LWT - Food Science and 

Technology, 44(2), 407–413. 

American Diabetes Association, 2020, Standards of Medical Care in Diabetes–

2020, Diabetes Care, 43(Supplement_1), S1-S212. 

Apostolopoulos, V., Bojarska, J., Chai, T. T., Elnagdy, S., Kaczmarek, K., 

Matsoukas, J., et al., 2021, A global review on short peptides: Frontiers and 

perspectives, Molecules, 26(2), 430.  

Avwioroko, O. J., Onyetunde, T. T., Atanu, F. O., et al., 2020, Exploring the binding 

interactions of structurally diverse dichalcogenoimido-diphosphinate 

ligands with α-amylase: Spectroscopic approach coupled with molecular 

docking, Biochemistry and Biophysics Reports, 24, 1–12. 

Baba, W. N., Mudgil, P., Kamal, H., Kilari, B. P., Gan, C.-Y., & Maqsood, S., 2021, 

Identification and characterization of novel α-amylase and α-glucosidase 

inhibitory peptides from camel whey proteins, Journal of Dairy Science, 

104(2), 1364–1377. 

Bailey, C. J., & Day, C., 2019, Diabetes therapies: Current and future perspectives, 

Diabetes, Obesity and Metabolism, 21(4), 44-55. 

Berraquero-García, C., Rivero-Pino, F., Ospina, J. L., Pérez-Gálvez, R., Espejo-

Carpio, F. J., Guadix, A., García-Moreno, P. J., & Guadix, E. M., 2023, 

Activity, structural features, and in silico digestion of antidiabetic peptides, 

Food Bioscience, 55, 102954. 

Bompard-Gilles, C., Rousseau, P., Rougé, P., Marchis-Mouren, G., & Payan, F., 

1996, Substrate mimicry in the active center of a mammalian α-amylase: 

MODIFIKASI PEPTIDA INHIBITOR ALPHA-AMILASE DARI TEH HITAM (Camellia sinensis), STUDI
AKTIVITAS DAN
KINETIKANYA
Nouval Thoriq Nadri, Prof. Tri Joko Raharjo, S.Si., M.Si, Ph.D; Marlyn Dian Laksitorini, M.Sc., Apt., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



57 

 

Structural analysis of an enzyme–inhibitor complex, Journal of Molecular 

Biology, 246(3), 443–450. 

Cheng, L., Zhuang, H., Ju, H., Yang, S., Han, J., Tan, R., & Hu, Y., 2019, Exposing 

the causal effect of body mass index on the risk of type 2 diabetes mellitus: 

A Mendelian randomization study, Frontiers in Genetics, 10, 94.  

Ciulla, M. G., Civera, M., Sattin, S., & Kumar, K., 2023, Nature-inspired and 

medicinally relevant short peptides, Exploratory Research and Hypothesis 

in Drug Sciences, 1, 140–171.  

Coin, I., Beyermann, M., & Bienert, M., 2007, Solid-phase peptide synthesis: From 

standard procedures to the synthesis of difficult sequences, Nature 

Protocols, 2(12), 3247–3256. 

Cunningham, B. C., & Wells, J. A., 1989, High-resolution epitope mapping of hGH-

receptor interactions by alanine-scanning mutagenesis, Science, 244(4908), 

1081–1085.  

Derosa, G., & Maffioli, P., 2012, α-Glucosidase inhibitors and their use in clinical 

practice, Archives of Medical Science, 17(2), 441-452. 

Dominguez, C., Boelens, R., & Bonvin, A. M. J. J., 2003, HADDOCK: A protein–

protein docking approach based on biochemical or biophysical information, 

Journal of the American Chemical Society, 125(7), 1731–1737.  

Esfandi, R., Seidu, I., Willmore, W., & Tsopmo, A., 2022, Antioxidant, pancreatic 

lipase, and α‐amylase inhibitory properties of oat bran hydrolyzed proteins 

and peptides, Journal of Food Biochemistry, 46, e14177. 

Fadimu, G. J., Farahnaky, A., Gill, H., Olalere, O. A., Gan, C.-Y., & Truong, T., 

2022, In-silico analysis and antidiabetic effect of α-amylase and α-

glucosidase inhibitory peptides from lupin protein hydrolysate: Enzyme–

peptide interaction study using molecular docking approach, Foods, 11, 

3375. 

Ferrer-Miralles, N., Corchero, J. L., Kumar, P., Cedano, J. A., Gupta, K. C., 

Villaverde, A., & Vazquez, E., 2011, Biological activities of histidine-rich 

MODIFIKASI PEPTIDA INHIBITOR ALPHA-AMILASE DARI TEH HITAM (Camellia sinensis), STUDI
AKTIVITAS DAN
KINETIKANYA
Nouval Thoriq Nadri, Prof. Tri Joko Raharjo, S.Si., M.Si, Ph.D; Marlyn Dian Laksitorini, M.Sc., Apt., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



58 

 

peptides: merging biotechnology and nanomedicine, Microbial Cell 

Factories, 10, Article 101. 

Follmann, D., & Nason, M., 2011, An augmented probit model for missing 

predictable covariates in quantal bioassay with small sample size, 

Biometrics, 67(3), 1127–1134.  

Fox, G., 2018, Starch in brewing applications, dalam Sjöö & Nilsson (Eds.), Starch 

in Food (2nd ed.), Woodhead Publishing, Sawston. 

Garcia-Molina, P., Garcia-Molina, F., Teruel-Puche, J. A., Rodriguez-Lopez, J. N., 

Garcia-Canovas, F., & Muñoz-Muñoz, J. L., 2022, The relationship between 

the IC50 values and the apparent inhibition constant in the study of 

inhibitors of tyrosinase diphenolase activity helps confirm the mechanism 

of inhibition, Molecules, 27, 3141.  

Gasteiger, E., Hoogland, C., Gattiker, A., Duvaud, S., Wilkins, M. R., Appel, R. D., 

& Bairoch, A., 2005, Protein identification and analysis tools on the 

ExPASy server, dalam J. M. Walker (Ed.), The Proteomics Protocols 

Handbook (pp. 571–607), Humana Press. 

Gong, X., Lee, H., Middleditch, M., Brennan, C. S., Brennan, M. A., & Morton, J. 

D., 2025, Exploration of the antioxidant and angiotensin-converting enzyme 

inhibitory potentials of oat bran peptides derived from in vitro digestion 

system, International Journal of Food Science & Technology, 60(1), Article 

vvaf093.  

Guruprasad, K., Reddy, B.V.B., & Pandit, M.W. , 1990, Correlation between 

stability of a protein and its dipeptide composition: a novel approach for 

predicting in vivo stability of a protein from its primary sequence. Protein 

Engineering, Design and Selection, 4(2), 155–161. 

Holman, R. R., Haffner, S. M., McMurray, J. J. V., et al., 2017, Effect of acarbose 

on cardiovascular and diabetes outcomes in patients with coronary heart 

disease and impaired glucose tolerance (ACE): a randomised, double-blind, 

placebo-controlled trial, The Lancet Diabetes & Endocrinology, 5(11), 877–

886. 

MODIFIKASI PEPTIDA INHIBITOR ALPHA-AMILASE DARI TEH HITAM (Camellia sinensis), STUDI
AKTIVITAS DAN
KINETIKANYA
Nouval Thoriq Nadri, Prof. Tri Joko Raharjo, S.Si., M.Si, Ph.D; Marlyn Dian Laksitorini, M.Sc., Apt., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



59 

 

Hu, F. B., 2011, Globalization of diabetes: The role of diet, lifestyle, and genes, 

Diabetes Care, 34(6), 1249-1257. 

Janecek, S., Svensson, B., & MacGregor, E. A. , 2014, Amylase: an enzyme 

specificity found in various families of glycoside hydrolases. Cellular and 

Molecular Life Sciences, 71, 1149-1170. 

Kahn, S. E., Cooper, M. E., & Del Prato, S., 2019, Pathophysiology and treatment 

of type 2 diabetes: Perspectives on the past, present, and future, The Lancet, 

383(9922), 1068-1083. 

Kalinovskii, A.P., Sintsova, O.V., Gladkikh, I.N., Leychenko, E.V., 2023, Natural 

Inhibitors of Mammalian α-Amylases as Promising Drugs for the Treatment 

of Metabolic Diseases, Int. J. Mol. Sci., 24, 16514. 

Kan, R., Ren, P., Wu, A., Tang, Q., et al., 2023, Identification and molecular docking 

study of sugarcane leaf derived compounds as potent dipeptidyl peptidase 

IV, α-glucosidase, and α-amylase inhibitors, Journal of the Science of Food 

and Agriculture, 103(11), 5388–5400. 

Karami, Z., Butkinaree, C., Yingchutrakul, Y., Simanon, N., & Duangmal, K., 2022, 

Comparative study on structural, biological and functional activities of 

hydrolysates from Adzuki bean (Vigna angularis) and mung bean (Vigna 

radiata) protein concentrates using Alcalase and Flavourzyme, Food 

Chemistry, 384, 132470.  

Kashtoh, H., & Baek, K.-H., 2023, New insights into the latest advancement in α-

amylase inhibitors of plant origin with anti-diabetic effects, Plants, 12(16), 

2944.  

Kasina, S. V. S. K., & Baradhi, K. M., 2023, Dipeptidyl Peptidase IV (DPP IV) 

inhibitors. Dalam: StatPearls [edisi online]. StatPearls Publishing. Diakses 

pada 17 September 2025, pukul 15.39 WIB, dari: https://www.ncbi.nlm-

.nih.gov/books/NBK542331/ 

Kazeem, M. I., Ogunbiyi, J. V., & Ashafa, A. O. T., 2013, In vitro studies on the 

inhibition of α-amylase and α-glucosidase by leaf extracts of Picralima 

MODIFIKASI PEPTIDA INHIBITOR ALPHA-AMILASE DARI TEH HITAM (Camellia sinensis), STUDI
AKTIVITAS DAN
KINETIKANYA
Nouval Thoriq Nadri, Prof. Tri Joko Raharjo, S.Si., M.Si, Ph.D; Marlyn Dian Laksitorini, M.Sc., Apt., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

https://www.ncbi.nlm-.nih.gov/books/NBK542331/
https://www.ncbi.nlm-.nih.gov/books/NBK542331/


60 

 

nitida (Stapf), Tropical Journal of Pharmaceutical Research, 12(5), 719–

725. 

Kim, Y. M., Jeong, Y. K., Wang, M. H., Lee, W. Y., & Rhee, H. I., 2005, Inhibitory 

effect of pine extract on alpha-glucosidase activity and postprandial 

hyperglycemia, Nutrition (Burbank, Los Angeles County, Calif.), 21(6), 

756–761. 

Klein, S., Sheard, N. F., Pi-Sunyer, X., Daly, A., Wylie-Rosett, J., Kulkarni, K., & 

Clark, N. G., 2004, Weight management through lifestyle modification for 

the prevention and management of type 2 diabetes: rationale and strategies, 

The American Journal of Clinical Nutrition, 80(2), 257–263. 

Kortemme, T., & Baker, D. , 2002, A simple physical model for binding energy hot 

spots in protein–protein complexes, Proceedings of the National Academy 

of Sciences of the United States of America, 99(22), 14116–14121. 

Lebovitz, H. E., 1997, Alpha-glucosidase inhibitors, Endocrinology and 

Metabolism Clinics of North America, 26(3), 539-551. 

Li, D., Yang, Y., Li, R., Huang, L., Wang, Z., Deng, Q., & Dong, S., 2021, N-

terminal acetylation of antimicrobial peptide L163 improves its stability 

against protease degradation, Journal of Peptide Science, 27(9), e3337. 

Liao, S.-M., Du, Q.-S., Meng, J.-Z., Pang, Z.-W., & Huang, R.-B., 2013, The 

multiple roles of histidine in protein interactions, Chemistry Central 

Journal, 7, Article 44.  

Lineweaver, H., & Burk, D., 1934, The determination of enzyme dissociation 

constants, Journal of the American Chemical Society, 56(3), 658–666. 

Magliano, D. J., Boyko, E. J., dan IDF Diabetes Atlas 10th Edition Scientific 

Committee, 2021, IDF Diabetes Atlas. Edisi ke-10. Brussels: International 

Diabetes Federation. 

Marengo, M., Pezzilli, D., Gianquinto, E., Fissore, A., Oliaro‐Bosso, S., Sgorbini, 

B., Spyrakis, F., & Adinolfi, S., 2022, Evaluation of porcine and Aspergillus 

oryzae α-amylases as possible model for the human enzyme, Processes, 

10(4), 780.  

MODIFIKASI PEPTIDA INHIBITOR ALPHA-AMILASE DARI TEH HITAM (Camellia sinensis), STUDI
AKTIVITAS DAN
KINETIKANYA
Nouval Thoriq Nadri, Prof. Tri Joko Raharjo, S.Si., M.Si, Ph.D; Marlyn Dian Laksitorini, M.Sc., Apt., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



61 

 

Mogre, V., Johnson, N. A., Tzelepis, F., & Paul, C., 2019, Barriers to diabetes self-

care: A systematic review of qualitative studies, Clinical Diabetes and 

Endocrinology, 5(1), 1-11. 

Moreira, I. S., Fernandes, P. A., & Ramos, M. J., 2007, Hot spots – a review of the 

protein-protein interface determinant amino-acid residues, Proteins, 68(4), 

803–812. 

Morris, G. M., & Lim-Wilby, M., 2008, Molecular docking, Methods in Molecular 

Biology (Clifton, N.J.), 443, 365–382.  

Mousavi, B., Azizi, M.-H., & Abbasi, S., 2022, Antidiabetic bio-peptides of soft 

and hard wheat glutens, Food Chemistry: Molecular Sciences, 4, 100104.  

Mudgil, P., Kamal, H., Yuen, G. C., & Maqsood, S., 2018, Characterization and 

identification of novel antidiabetic and anti-obesity peptides from camel 

milk protein hydrolysates, Food Chemistry, 259, 46–54. 

Nathan, D. M., 2015, Diabetes: Advances in diagnosis and treatment, JAMA, 

314(10), 1052-1062. 

Nelson, D. L., & Cox, M. M., 2017, Lehninger Principles of Biochemistry (7th ed.), 

W.H. Freeman and Company. 

Ngoh, Y.-Y., & Gan, C.-Y., 2018, Identification of Pinto bean peptides with 

inhibitory effects on α-amylase and angiotensin converting enzyme (ACE) 

activities using an integrated bioinformatics-assisted approach, Food 

Chemistry, 267, 124–131. 

Nyathi, B., Bvunzawabaya, J. T., Mudawarima, C. V., Manzombe, E., Tsotsoro, K., 

Selemani, M. A., Munyuki, G., & Rwere, F., 2023, Antidiabetic and in silico 

molecular docking of Xeroderris stuhlmannii (Taub.) Mendonca & E. P. 

Sousa phytochemical compounds on human α-glucosidases, bioRxiv.  

Ogunyemi, O. M., Adefegha, S. A., Oboh, G., & Aluko, R. E., 2022, Inhibition 

mechanism of alpha-amylase, a diabetes target, by a steroidal pregnane and 

pregnane glycosides derived from Gongronema latifolium Benth, 

International Journal of Biological Macromolecules, 214, 150–161.  

MODIFIKASI PEPTIDA INHIBITOR ALPHA-AMILASE DARI TEH HITAM (Camellia sinensis), STUDI
AKTIVITAS DAN
KINETIKANYA
Nouval Thoriq Nadri, Prof. Tri Joko Raharjo, S.Si., M.Si, Ph.D; Marlyn Dian Laksitorini, M.Sc., Apt., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



62 

 

Pihlaja, T., Oksanen, T., Vinkvist, N., & Sikanen, T. , 2024, Many human 

pharmaceuticals are weak inhibitors of the cytochrome P450 system 

in rainbow trout (Oncorhynchus mykiss) liver S9 fractions. Frontiers 

in Toxicology, 6, Article 1406942. 

Pesaresi, A., 2023, Mixed and non-competitive enzyme inhibition: Underlying 

mechanisms and mechanistic irrelevance of the formal two-site model, 

Journal of Enzyme Inhibition and Medicinal Chemistry, 38(1), 2245168.  

Qamar, F., Sultana, S., & Sharma, M., 2023, Animal models for induction of 

diabetes and its complications, Journal of Diabetes & Metabolic Disorders, 

22(2), 1021–1028. 

Richter, B., Kim, J. J., Burton, R. E., & Hausinger, R. P., 2001, Contribution of a 

prosegment lysine residue to the function and stability of 

procarboxypeptidase A, European Journal of Biochemistry, 268(20), 5404–

5411. 

Salmaso, V., & Moro, S., 2018, Bridging molecular docking to molecular dynamics 

in exploring ligand-protein recognition process: An overview, Frontiers in 

Pharmacology, 9, 923. 

Sánchez-Díez, M., Romero-Jiménez, P., Alegría-Aravena, N., Gavira-O’Neill, C. 

E., Vicente-García, E., Quiroz-Troncoso, J., González-Martos, R., Ramírez-

Castillejo, C., & Pastor, J. M., 2025, Assessment of cell viability in drug 

therapy: IC50 and other new time-independent indices for evaluating 

chemotherapy efficacy, Pharmaceutics, 17, 247.  

Schwientek, P., Szczepanowski, R., Rückert, C., Kalinowski, J., Klein, A., Selber, 

K., & Wehmeier, U. F., 2012, The complete genome sequence of the 

acarbose producer Actinoplanes sp. SE50/110, BMC Genomics, 13, 112. 

Silverstein, T. P., 2019, When both Km and Vmax are altered, is the enzyme 

inhibited or activated?, Biochemistry and Molecular Biology Education, 

47(1), 14–21. 

Soewondo, P., Ferrario, A., & Tahapary, D. L., 2013, Challenges in diabetes 

management in Indonesia: A literature review, Global Health, 14(1), 33. 

MODIFIKASI PEPTIDA INHIBITOR ALPHA-AMILASE DARI TEH HITAM (Camellia sinensis), STUDI
AKTIVITAS DAN
KINETIKANYA
Nouval Thoriq Nadri, Prof. Tri Joko Raharjo, S.Si., M.Si, Ph.D; Marlyn Dian Laksitorini, M.Sc., Apt., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



63 

 

Tahrani, A. A., Barnett, A. H., & Bailey, C. J., 2016, Pharmacology and therapeutic 

implications of current drugs for type 2 diabetes mellitus, Nature Reviews 

Endocrinology, 12(11), 566-592. 

Takahashi, H., Matuoka, S., Kato, S., Ohki, K., & Hatta, I., 1991, Electrostatic 

interaction of poly(L-lysine) with dipalmitoylphosphatidic acid studied by 

X-ray diffraction, Biochimica et Biophysica Acta (BBA) - Biomembranes, 

1069(3), 229–234.  

Tang, X., Chen, X., Wang, H., Yang, J., Li, L., Zhu, J., & Liu, Y., 2023, Virtual 

screening technology for two novel peptides in soybean as inhibitors of α-

amylase and α-glucosidase, Foods, 12(24), 4387. 

Tysoe, C., Williams, L. K., Keyzers, R., Nguyen, N. T., Tarling, C., Wicki, J., 

Goddard-Borger, E. D., Aguda, A. H., Perry, S., Foster, L. J., Andersen, R. 

J., Brayer, G. D., & Withers, S. G., 2016, Potent human α-amylase inhibition 

by the β-defensin-like protein helianthamide, ACS Central Science, 2, 154–

161. 

van de Laar, F. A., Lucassen, P. L., Akkermans, R. P., van de Lisdonk, E. H., Rutten, 

G. E., & van Weel, C., 2005, Alpha-glucosidase inhibitors for patients with 

type 2 diabetes: results from a Cochrane systematic review and meta-

analysis, Diabetes Care, 28(1), 154–163.  

van Wier, S. P., & Beekman, A. M., 2025, Peptide design to control protein–protein 

interactions, Chemical Society Reviews, 54, 1684–1698.  

Wickramaratne, M. N., Punchihewa, J. C., & Wickramaratne, D. B. M., 2016, In-

vitro alpha amylase inhibitory activity of the leaf extracts of Adenanthera 

pavonina, BMC Complementary and Alternative Medicine, 16, 466. 

Yamasaki, K., Daiho, T., Yasuda, S., Danko, S., Kawabe, J., & Suzuki, H., 2022, 

Electrostatic interactions between single arginine and phospholipids 

modulate physiological properties of sarcoplasmic reticulum Ca2+ ATPase, 

Scientific Reports, 12, Article 12200. 

Zhang, J., Li, C., Wang, G., Cao, J., Yang, X., Liu, X., & Sun, L., 2022, α-Amylase 

inhibition of a certain dietary polyphenol is predominantly affected by the 

MODIFIKASI PEPTIDA INHIBITOR ALPHA-AMILASE DARI TEH HITAM (Camellia sinensis), STUDI
AKTIVITAS DAN
KINETIKANYA
Nouval Thoriq Nadri, Prof. Tri Joko Raharjo, S.Si., M.Si, Ph.D; Marlyn Dian Laksitorini, M.Sc., Apt., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/



64 

 

concentration of α-1,4-glucosidic bonds in starchy and artificial substrates, 

International Food Research Journal, 157, 111210. 

Zhao, B., Su, K., Mao, X., & Zhang, X., 2020, Separation and identification of 

enzyme inhibition peptides from dark tea protein, Bioorganic Chemistry, 

99, 103772. 

Zhou, H., Safdar, B., Li, H., Yang, L., Ying, Z., & Liu, X., 2023, Identification of a 

novel α-amylase inhibitory activity peptide from quinoa protein 

hydrolysate, Food Chemistry, 403, 134434.  

Zhou, H., Safdar, B., Li, H., Yang, L., Ying, Z., & Liu, X., 2023, Identification of a 

novel α-amylase inhibitory activity peptide from quinoa protein 

hydrolysate, Food Chemistry, 403, 134434.  

Zulfiqar, S., Blando, F., Orfila, C., Marshall, L. J., & Boesch, C., 2023, 

Chromogenic assay is more efficient in identifying α-amylase inhibitory 

properties of anthocyanin-rich samples when compared to the 3,5-

dinitrosalicylic acid (DNS) assay, Molecules, 28(17), 6399.  

  

MODIFIKASI PEPTIDA INHIBITOR ALPHA-AMILASE DARI TEH HITAM (Camellia sinensis), STUDI
AKTIVITAS DAN
KINETIKANYA
Nouval Thoriq Nadri, Prof. Tri Joko Raharjo, S.Si., M.Si, Ph.D; Marlyn Dian Laksitorini, M.Sc., Apt., Ph.D.
Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/


	DAFTAR PUSTAKA

