SINTESIS ANALOG KURKUMIN MONOKETON BERBAHAN DASAR BENZILOKSIBENZALDEHIDA
DAN AKTIVITASNYA SEBAGAI
INHIBITOR TERHADAP ALFA-AMILASE
MUHAMMAD BADRUL HUDA, Dr. Endang Astuti; Tri Joko Raharjo, M.Si., Ph.D
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Adams, B. K., Ferstl, E. M., Davis, M. C., Herold, M., Kurtkaya, S., Camalier, R.
F., Hollingshead, M. G., Kaur, G., Sausville, E. A., Rickles, F. R., Synder,
J. P., Liotta, D. C. and Shoji, M., 2004, Synthesis and Biological Evaluation
of Novel Curcumin Analogs as Anti-Cancer and Anti-Angiogenesis Agents,
Bioorg. Med. Chem., 12(14), 3871-3883.

Agarwal, P., and Gupta, R., 2016, Alpha-Amylase Inhibition Can Treat Diabetes
Mellitus, J. Med. and Health Sci., 5(4), 2319-2327.

Atkinson, M. A., Eisenbarth, G. S. and Michels, A. W., 2014, Type 1 Diabetes,
Lancet., 383, 69-82.

Baugaard, C., 2013, The Synthesis and Electrochemical Studies of Chalcones and
Flavanons: An Investigation of Their Antioxidant activity, Thesis,
University of Western Cape, South Africa.

Blat, Yuval, 2010, Non-Competitive Inhibition by Active Site Binders, Chem Biol
Drug, 75, 535-540.

Chiasson, J. L., Josse, R. G., Gomis, R., Hanefeld, M., Karasik, A. and Laakso, M.,
2003, Acarbose Treatment and The Risk of Cardiovascular Disease and
Hypertension in Patients with Impaired Glucose Tolerance: The STOP-
NIDDM Trial, JAMA, 290, 486-494.

Clayden, J., Greeves, N. and Warren, S., 2012, Organic Chemistry, 2" Ed, Oxford
University Press, Oxford.

Copeland, R., 2000, Enzymes: A Pratical Introduction to Structure, Mechanism,
and Data Analysis, 2" Ed., A John Wiley & Sons Inc., New York.

Das, K. K., Asl, N. R., Tikare, S. N., Santo, R. D., Costi, R., Messore, A., Pescatori,
L., Crucitti, G. C., Jargar, J. G., Dhundasi, S. A., and Saso, L., 2015,
Hypoglycemic Activity of Curcumin Synthetic Analogues in Alloxan-
Induced Diabetic Rats, J. Enzyme Inhib. Med. Chem., 31(1), 99-105.

Feig, M. ,Onufriev, A., Lee, M. S., Im, W., Case, D.A., Brooks, C.L., 2003,
Performance Comparison of Generalized Born and Poisson Methods in the
Calculation of Electrostatic Solvation Energies for Protein Structures,
Journal of Computational Chemistry, 25(2), 265-284.

Gopinath, S. C. B., Anbu, P., Arshad, M. K., Lakhsmipriya, T., Voon, C. H.,

Hashim, U., and Chinni, S. V., 2017, Biotechnological Processes in
Microbial Amylase Products, Biomed. Res. Int., 127-196.

98



SINTESIS ANALOG KURKUMIN MONOKETON BERBAHAN DASAR BENZILOKSIBENZALDEHIDA
DAN AKTIVITASNYA SEBAGAI
INHIBITOR TERHADAP ALFA-AMILASE
MUHAMMAD BADRUL HUDA, Dr. Endang Astuti; Tri Joko Raharjo, M.Si., Ph.D
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

Gregory, J. M., Moore, D. J. and Simmons, J. H., 2013, Type 1 Diabetes Mellitus,
Pediatr. Rev., 34(5), 203-215.

Guo, L.P., Jiang, T.F., Lv, Z. H., dan Wang, Y.H., 2010, Screening a-Glucosidase
Inhibitors from Traditional Chinese Drug by Capillary Electrophoresis with
Electrophoretically Mediated Microanalysis, J. Pharm. Biomed. Anal., 53,
1250-1253.

Gupta, S.C., Patchva, S., dan Aggarwal, B.B., 2013, Therapeutic Roles of
Curcumin: Lessons Learned From Clinical Trial, AAPS J. 15, 195-218.

Hawaiz, F. E. and Omer, D. A. S., 2017, Ultrasound-assisted Synthesis of Some
New Curcumin Analogs and Their Corresponding Pyrazoline Derivatives,
ARO, 30-35.

Hodish, Israel, 2019, For debate; pharmacological priorities in advanced type 2
diabetes, Journal of Diabetes and Its Complicationsi, 10, 1056-8727.

Javidi, M. Amin, Kaeidib, A., Farsania, S. S. M., Babashaha, S., Sadeghizadeha,
M., 2019, Investigating curcumin potential for diabetes cell therapy, in vitro
and in vivo study, Life Sciences, 239, 1-9.

Jovanovic, S. V., Steenken, S., Boone, C. W. and Simic, M. G., 2001, How
Curcumin Works Preferentially with Water Soluble Antioxidant, J. Am.
Chem. Soc., 123, 3064-3068.

Lengauer, T. dan Rarey, M., 1996, Computational methods for biomolecular
docking. Current Opinion in Structural Biology, 6(3), 402-406.

Li, Q., Chen, J., Luo, S., Xu, J., Huang, Q., and Liu, T., 2015, Synthesis and
Assessment of The Antioxidant and Antitumor Properties of Asymmetric
Curcumin Analogues, Eur. J. Med. Chem, 93, 461-469.

Lin, Chin-Fen, Jai-Sing Yang, Chiung-Yun Chang, Sheng-Chu Kuo, Miau-Rong
Leeb, and Li-Jiau Huang, 2005, Synthesis and anticancer activity of
benzyloxybenzaldehyde derivatives against HL-60 cells, Bioorganic &
Medicinal Chemistry, 13, 1537-1544.

Lin, H., Hua, G., Jingjing Guo, Yufei Ge, Guang Liang, Lian Q., Chu Y., Xiachuan
Yuan, Ping Huang, Ren-Shan Ge, 2013, Mono-carbonyl curcumin
analogues as 11b-hydroxysteroid dehydrogenase 1 inhibitors, Bioorganic &
Medicinal Chemistry Letters, 23, 4362-4366.

Martino, R. M. C. D., Simone, A. D., Andrisano, V., Bisignano, P., Bisi, A., Gobbi,
S., Rampa, A., Fato, R., Bergamini, C., Perez, D. I., Martinez, A., Bottegoni,



SINTESIS ANALOG KURKUMIN MONOKETON BERBAHAN DASAR BENZILOKSIBENZALDEHIDA
DAN AKTIVITASNYA SEBAGAI

INHIBITOR TERHADAP ALFA-AMILASE

MUHAMMAD BADRUL HUDA, Dr. Endang Astuti; Tri Joko Raharjo, M.Si., Ph.D

Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

G., Cavalli, A., and Belluti, F., 2015, The Versality of The Curcumin
Scaffold: Discovery of Potent and Balanced Dual BACE-1 and GSK-3p
Inhibitors, J. Med. Chem., 59(2), 531-544.

Matthaei, S., Bierwirth, R., Fritsche, A., Gallwitz, B., Haring, H. U., Joost, H. G.,
Kellerer, M., Kloos, C., Kunt, T., Nauck, M., Schernthaner, G., Siegel, E.
and Thienel, F., 2009, Medical Antihyperglycaemic Treatment of Type 2
Diabetes Mellitus, Exp. Clin. Endocrinol. Diabetes., 117, 522-557.

Mazumder, A., Neamati, N., Sunder, S., Schluz, J., Pertz, H., Eich, E. and Pommier,
Y., 1997, Curcumin Analogs with Altered Potencies Against HIV-1
Integrase as Probes for Biochemical Mechanisms of Drug Actions, J. Med.
Chem., 40 (19), 3057-3063.

McMurry, J., 2016, Organic Chemistry, 9th Edition, Cengage learning, Canada.

Musa M. Y., Musa, A. M., Michels, A. J., Schneider, E., and Frei, B., 2015,
Inhibition of a-Amylase and a-Glucosidase Activity by Tea and Grape Seed
Extracts and their Constituent Catechins, J Agric Food Chem, 60(36), 8924—
8929.

Nabil, S., Soheir N. A., Suhailah S. Al-Jameel and Asma M. Elsharif, 2018,
Conversion of Curcumin into Heterocyclic Compounds as Potent Anti-
diabetic and Anti-histamine Agents, Biol. Pharm. Bull, 41, 1071-1077.

Natali, A. and Ferrannini, E., 2006, Effects of Metformin and Thiazolidinediones
on Suppression of Hepatic Glucose Production and Stimulation of Glucose
Uptake in Type 2 Diabetes: a Systematic Review. Diabetologia, 49, 434-
441.

Nawaz, Sarfraz A., Muhammad Ayaz, Wolfgang Brandt, Ludger A. W., Bernhard
W., 2011, Cation—p and p—p stacking interactions allow selective inhibition
of butyrylcholinesterase by modified quinine and cinchonidine alkaloids,
Biochemical and Biophysical Research Communications, 404, 935-940.

Nelson, D. L. dan Cox, M. M., 2012, Lehninger Principles of Biochemistry, 6! Ed,
W. H. Freeman, New York.

Nelson, K. M., Dahlin, J. L., Bisson, J., Graham, J., Pauli, G. F. and Walters, M.
A., 2017, The Essential Medicinal Chemistry of Curcumin, J. Med. Chem.,
60, 1620-1627.

Oboh, G., Ogunsuyia, O.B., Ogunbadejo, M.D., and Adefegha, S.A., 2016,
Influence of Gallic Acid on a-Amylase and a-Glucosidase Inhibitory
Properties of Acarbose, J. Food Drug Anal., 3(24), 627-634.



SINTESIS ANALOG KURKUMIN MONOKETON BERBAHAN DASAR BENZILOKSIBENZALDEHIDA
DAN AKTIVITASNYA SEBAGAI
INHIBITOR TERHADAP ALFA-AMILASE
MUHAMMAD BADRUL HUDA, Dr. Endang Astuti; Tri Joko Raharjo, M.Si., Ph.D
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

Olokoba, A. B., Obateru, O. A. and Olokoba, L. B., 2012, Type 2 Diabetes Mellitus:
A Review of Current Trends, Oman. Med. J., 27(4), 269-273.

Oudjeriouat, N., Moreau, Y., Santimone, M., Svensson, B., Marchis-Mouren, G.,
and Desseaux, V., 2003, On The Mechanism of a-Amylase: Acarbose and
Cyclodextrin Inhibition of Barley Amylase Isozymes, Eur. J. Biochem.,
270, 3871-3879.

Ouertani, A., M. Neifar, Rania Ouertani, A. Saleheddine M., Amor Mosbah, Ameur
Cherif, 2019, Effectiveness of enzyme inhibitors in biomedicine and
pharmacotherapy, Adv Tissue Eng Regen Med, 5(2), 85-90.

Park, K. S., Ciaraldi, T. P., Carter, L. A., Mudaliar, S., Nikoulina, S. E. and Henry
R.R., 1997, PPAR-Gamma Gene Expression is Elevated in Skeletal Muscle
of Obese and Type Il Diabetic Subjects, Diabetes., 46, 1230-1234.

Patil, C.B., Mahajan, S.K. and Katti, S.A., 2009, Chalcone: A Versatile Molecule,
J. Pharm. Sci. & Res., 1(3), 11-22.

Penalver, J. J. M., Timon, I. M., Collantes, C. S. and Gomes, F. J. C., 2016, Update
on Treatment of Type 2 Diabetes Mellitus, World. J. Diabetes., 7(17), 354-
395.

Pishdad, Reza, Parisa Pishdad, and Gholam Reza, 2020, Acarbose versus
Repaglinide in Diabetes Treatment: A New Appraisal of Two Old Rivals,
Am J Med Sci, 359(4), 212-217.

Ponnusamy, S., Smite, Z., Shobha, B., And Anneta R., 2018, Dicovery
Bisdemethoxycurcumin from Curcuma longa rhizome as a potent small
molecule inhibitor of human pancreatic a-amilase, a target for tye-2
diabetes, Food Chemistry, 135, 2638-2642.

Prasad B., Pazhaniyandi S., Rengaraj S., 2019, Efficiency of Oryza punctata extract
on glucose regulation: Inhibition of a-amylase and a-glucosidase activities,
Grain & Oil Science and Technology, 2, 44-48.

Pratley, R. E., 2013, The Early Treatment of Type 2 Diabetes, Am. J. Med., 126(9),
1-9.

Rafiquea R., Khalid M., Arshiaa, Kanwala, Sridevi C., Abdul W., Ashfag R.,
Arunkumar K., Shehryar H., M. Tahab, M. al-Rashidaf, 2020, Synthesis of
new indazole based dual inhibitors of a-glucosidase and a-amylase
enzymes, their in vitro, in silico and kinetics studies, Bioorganic Chemistry,
94, 103195.



SINTESIS ANALOG KURKUMIN MONOKETON BERBAHAN DASAR BENZILOKSIBENZALDEHIDA
DAN AKTIVITASNYA SEBAGAI
INHIBITOR TERHADAP ALFA-AMILASE
MUHAMMAD BADRUL HUDA, Dr. Endang Astuti; Tri Joko Raharjo, M.Si., Ph.D
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

Ramsay, Rona R., and Keith F. T., 2017, Assessment of Enzyme Inhibition: A
Review with Examples from the Development of Monoamine Oxidase and
Cholinesterase Inhibitory Drugs, Molecules, 22, 1192,

Ramya, P. V. S., Guntuku, L., Angapelly, S., Karri, S., Digwal, C. S., Babu, B. N.,
Naidu, V. G. M. and Kamal, A., 2018, Curcumin Inspired 2-
Chloro/Phenoxy Quinoline Analogues: Synthesis and Biological Evaluation
as Potential Anticancer Agents, Bioorg. Med. Chem. Lett., 28, 892-898.

Salehi, B., Zorica S. R., Jelena M., Mehdi S., Nanjangud V. A. K., Natalia M., Javad
S., 2018, The therapeutic potential of curcumin: A review of clinical trialsv,
European Journal of Medicinal Chemistry, 163, 527-545.

Sales, P. M., Souza, P. M., Simeoni, L. A., Magalhaes, P. O. and Silveira, D., 2012,
a-Amylase Inhibitors: A Review of Raw Material and Isolated Compounds
from Plant Source, J. Pharm. Pharmaceut. Sci., 15(1), 141-183.

Saputri, E., Karisma & Fakhmi, Nurul & Kusumaningtyas, Erwinda & Priyatama,
Dedy & Santoso, Broto, 2016, Docking Molekular Potensi Anti Diabetes
Melitus Tipe 2 Turunan Zerumbon sebagai Inhibitor Aldosa Reduktase
dengan Autodock-Vina, Chimica et Natura Acta, Vol 4(1), 16-20.

Senthil, S. L., Chandrasekarana R., H.A. Arjunb, Anantharamana, P., 2019, In vitro
and in silico inhibition properties of fucoidan against a-amylase and a-D-
glucosidase with relevance to type 2 diabetes mellitus, Carbohydrate
Polymers, 209, 350-355.

Shaw, J. E., Sicree, R. A., and Zimmet, P. Z., 2014, Global Estimates of The
Prevalence of Diabetes for 2013 and 2035, Diabetes Clin. Prac., 87, 4-14.

Shinde, J. , T. Taldone, M. Barletta, N. Kunaparaju, H. Bo, dan S. Kumar. 2008.
Alpha-glucosidase Inhibitory Activity of Syzygium cumini (Linn) Skeels
Seed Kernel in Vitro an in Goto-Kakizaki (GK) Rats. Journal Carbohydrate
Research. 343(7), 1278-1281.

Silverstein, R. M., Webster, F. X., Kiemle, D. J., and Byrce, D. L., 2015,
Spectrometric Identification of Organic Compounds, Eight Edition, John
Wiley and Sons, Inc., New York.

Singh, R., Kapoor, V., and Kumar, V., 2012, Utilization of Agroindustrial Wastes
for The Simultaneous Production of Amylase and Xynalase by
Thermophilic Actynomycetes, Braz. J. Microbiol., 1545-1552.

Siviero, A., Eugenia G., Valentina M., Luigi G., Alessandro M., Fabio F., Alfredo
V., 2015, Curcumin, a golden spice with a low bioavailability, journal of
herbal medicine, 5, 57-70.



SINTESIS ANALOG KURKUMIN MONOKETON BERBAHAN DASAR BENZILOKSIBENZALDEHIDA
DAN AKTIVITASNYA SEBAGAI
INHIBITOR TERHADAP ALFA-AMILASE
MUHAMMAD BADRUL HUDA, Dr. Endang Astuti; Tri Joko Raharjo, M.Si., Ph.D
UNIVERSITAS

GADJAH MADA Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/

Song, R., 2016, Mechanism of Metformin: A Tale of Two Sites, Diabetes Care.,
39, 187-189.

Stephanie, L. N., Alicia, O., 2020, Diagnostic Approach to Differentiating Diabetes
Types, Physician Assist Clin, 5, 109-120.

Surya, S., Salam, A. D., Tomy, D. V., Carla, B., Kumar, R. A. and Sunil, C., 2014,
Diabetes Mellitus and Medical Plants-A Review, Asian, Pac. J. Trop. Dis.,
4(5), 337-347.

Vyas, A., Dandawatea, P., Padhyea, S., Ahmad, A. and Sarkarb, F., 2013,
Perspectives on New Synthetic Curcumin Analogs and their Potential
Anticancer Properties, Curr. Pharm. Des., 19(11), 2047-20609.

Wang, Y. Yu, H., Shi, X,, Luo, Z., Lin, D., Huang, M., 2013, Structural mechanism
of ring-opening reaction of glucose by human serum albumin, The Journal
of Biological Chemistry, 288 (22), 15980-15987.

Wang, Z. S., Chen, L. Z., Zhou, H. P., Liu, X. H. and Chen, F. H., 2017,
Diarylpentadienone Derivatives (Curcumin Analogues): Synthesis and
Anti-Inflammatory Activity, Bioorg. Med. Chem. Lett., 27, 1803-1807.

Wulandari, Ryan, P., 2018, Sintesis Analog Kurkumin Monoketon Berbahan Dasar
4-Benziloksibenzaldehida dan Uji Aktivitasnya Sebagai Inhibitor Enzim a-
Amilase, Skripsi, Fakultas MIPA UGM, Y ogyakarta.

Yousefi, A., Yousefi, R., Panahi, F., Sarikhani, S., Zolghadr, A., Bahaoddini, A.
and Nezhad, A. K., 2015, Novel Curcumin-Based Pyrano[2,3-d]Pyrimidine
Anti-Oxidant Inhibitors for a-Amylase and a-Glucosidase: Implications for
Their Pleiotropic Effects Against Diabetes Complications, Int. J. Biol.
Macromol., 78, 46-55.

Yuan, X., Li. H., Bai, H., Su, Z., Xiang, Q., Wang, C., Zhao, B., Zhang, Y., Zhang,
Q., Chu, Y. and Huang, Y., 2014, Synthesis of Novel Curcumin Analogues
for Inhibition of 11B-Hydroxysteroid Dehydrogenase Type 1 with Anti-
Diabetic Properties, Eur. J. Med. Chem., 77, 223-230.



