
 
 

DAFTAR PUSTAKA 
 

Anggreana, F., Wirohadidjojo, Y. W., & Budiyanto, A. (2025). Pengaruh Ekstrak Kayu 
Caesalpinia sappan L. Terhadap Kapasitas Deposisi Kolagen Biakan Fibroblas yang 
Dipajan Sinar Biru (Blue Light). http://etd.repository.ugm.ac.id/ 

Biskanaki, F., Kefala, V., Lazaris, A. C., & Rallis, E. (2023). Aging and the Impact of Solar 
Ultraviolet Radiation on the Expression of Type I and Type VI Collagen. Cosmetics, 
10(2). https://doi.org/10.3390/cosmetics10020048 

Cahyani, I. M., Tanzaq, T. T., Agustina, R. D., & Setiawati, K. E. (2025). Formulation and 
Characterization of Peel-Off Gel Mask Containing Secang (&lt;i&gt;Caesalpinia 
sappan&lt;/i&gt; L.) Wood Extract with Strong Antioxidant Activity. Jurnal Jamu 
Indonesia, 10(2), 121–125. https://doi.org/10.29244/jji.v10i2.403 

Chen, B., Su, J., Hu, Y., Liu, S., Ouyang, X., Cai, R., You, X., & Li, X. (2022). Antioxidant 
mechanisms and products of four 4′,5,7-trihydroxyflavonoids with different structural 
types. RSC Medicinal Chemistry, 14(1), 173–182. 
https://doi.org/10.1039/d2md00333c 

Chen, C., Yang, S., Zhang, M., Zhang, Z., Zhang, B., Han, D., Ma, J., Wang, X., Hong, J., 
Guo, Y., Okunieff, P., & Zhang, L. (2013). In vitro sirius red collagen assay measures 
the pattern shift from soluble to deposited collagen. Advances in Experimental 
Medicine and Biology, 765, 47–53. https://doi.org/10.1007/978-1-4614-4989-8_7 

Endo, K., Katsuyama, Y., Taira, N., Yoshioka, M., Okano, Y., & Masaki, H. (2020). 
Impairment of the autophagy system in repetitively UVA‐irradiated fibroblasts. 
Photodermatology, Photoimmunology & Photomedicine, 36(2), 111–117. 
https://doi.org/10.1111/phpp.12516 

Fisher, G. J., Kang, S., Varani, J., Bata-Csorgo, Z., Wan, Y., Datta, S., & Voorhees, J. J. 
(2002). Mechanisms of Photoaging and Chronological Skin Aging. Archives of 
Dermatology, 138(11). https://doi.org/10.1001/archderm.138.11.1462 

Fitraneti, E., Rizal, Y., Riska Nafiah, S., Primawati, I., & Ayu Hamama, D. (2024). 
Pengaruh Paparan Sinar Ultraviolet terhadap Kesehatan Kulit dan Upaya 
Pencegahannya : Tinjauan Literatur. Scientific Journal, 3(3), 185–194. 
https://doi.org/10.56260/sciena.v3i3.147 

Francenia Santos-Sánchez, N., Salas-Coronado, R., Villanueva-Cañongo, C., & Hernández-
Carlos, B. (2019). Antioxidant Compounds and Their Antioxidant Mechanism. In 
Antioxidants. IntechOpen. https://doi.org/10.5772/intechopen.85270 

Freitas-Rodríguez, S., Folgueras, A. R., & López-Otín, C. (2017). The role of matrix 
metalloproteinases in aging: Tissue remodeling and beyond. Biochimica et Biophysica 
Acta - Molecular Cell Research, 1864(11), 2015–2025. 
https://doi.org/10.1016/j.bbamcr.2017.05.007 

Gromkowska-Kępka, K. J., Puścion-Jakubik, A., Markiewicz-Żukowska, R., & Socha, K. 
(2021). The impact of ultraviolet radiation on skin photoaging — review of in vitro 
studies. In Journal of Cosmetic Dermatology (Vol. 20, Number 11, pp. 3427–3431). 
John Wiley and Sons Inc. https://doi.org/10.1111/jocd.14033 

Pengaruh Ekstrak Kayu Caesalpinia Sappan terhadap Kapasitas Deposisi Kolagen Biakan Fibroblas
yang
Dipajan Sinar Ultraviolet-A
Hanan Ashrafi Noviandari, dr. Arief Budiyanto, Ph.D., Sp.D.V.E., Subsp.O.B.K. ; Prof. Dr. dr. Yohanes Widodo Wirohadidjojo, Sp.D.V.E., Subsp.O.B.K.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

Hadi, K., Setiami, C., Azizah, W., Hidayah, W., & Fatisa, Y. (2023). Kajian Aktivitas 
Antioksidan Dari Kayu Secang (Caesalpinia Sappan L.). Photon: Jurnal Sain Dan 
Kesehatan, 13(2), 48–59. https://doi.org/10.37859/jp.v13i2.4552 

Hartiadi, L. Y., & Sahamastuti, A. A. T. (2020). Protective effect of Caesalpinia sappan L. 
extract against H2O2-induced oxidative stress on hacat and its formulation as 
antioxidant cream. Journal of Research in Pharmacy, 24(4), 508–517. 
https://doi.org/10.35333/jrp.2020.199 

Jariashvili, K., Madhan, B., Brodsky, B., Kuchava, A., Namicheishvili, L., & Metreveli, N. 
(2012). Uv damage of collagen: Insights from model collagen peptides. Biopolymers, 
97(3), 189–198. https://doi.org/10.1002/bip.21725 

Jin, S., Li, K., Zong, X., Eun, S., Morimoto, N., & Guo, S. (2023). Hallmarks of Skin Aging: 
Update. Aging and Disease, 14(6), 2167–2176. 
https://doi.org/10.14336/AD.2023.0321 

Kedare, S. B., & Singh, R. P. (2011). Genesis and development of DPPH method of 
antioxidant assay. In Journal of Food Science and Technology (Vol. 48, Number 4, pp. 
412–422). https://doi.org/10.1007/s13197-011-0251-1 

Kiran, Gupta, P., & Pai, S. B. (2024). Cutaneous photobiology. Indian Journal of Skin 
Allergy, 3, 21. https://doi.org/10.25259/IJSA_11_2024 

Lee, H., Hong, Y., & Kim, M. (2021). Structural and functional changes and possible 
molecular mechanisms in aged skin. International Journal of Molecular Sciences, 
22(22). https://doi.org/10.3390/ijms222212489 

Lee, J. H., Park, J., & Shin, D. W. (2022). The Molecular Mechanism of Polyphenols with 
Anti-Aging Activity in Aged Human Dermal Fibroblasts. In Molecules (Vol. 27, 
Number 14). MDPI. https://doi.org/10.3390/molecules27144351 

Leung, K. S., Chan, H. F., Leung, H. H., Galano, J.-M., Oger, C., Durand, T., & Lee, J. C.-
Y. (2017). Short-time UVA exposure to human keratinocytes instigated 
polyunsaturated fatty acid without inducing lipid peroxidation. Free Radical Research, 
51(3), 269–280. https://doi.org/10.1080/10715762.2017.1300885 

Li, F., Zhi, J., Zhao, R., Sun, Y., Wen, H., Cai, H., Chen, W., Jiang, X., & Bai, R. (2024). 
Discovery of matrix metalloproteinase inhibitors as anti-skin photoaging agents. 
European Journal of Medicinal Chemistry, 267(December 2023), 116152. 
https://doi.org/10.1016/j.ejmech.2024.116152 

Liu, H., Dong, J., Du, R., Gao, Y., & Zhao, P. (2024). Collagen study advances for 
photoaging skin. In Photodermatology Photoimmunology and Photomedicine (Vol. 40, 
Number 1). John Wiley and Sons Inc. https://doi.org/10.1111/phpp.12931 

Martemucci, G., Costagliola, C., Mariano, M., D’andrea, L., Napolitano, P., & 
D’Alessandro, A. G. (2022). Free Radical Properties, Source and Targets, Antioxidant 
Consumption and Health. Oxygen, 2(2), 48–78. 
https://doi.org/10.3390/oxygen2020006 

Meiyanto, E., Lestari, B., Sugiyanto, R. N., Jenie, R. I., Utomo, R. Y., Sasmito, E., & 
Murwanti, R. (2019). Caesalpinia sappan L. heartwood ethanolic extract exerts 
genotoxic inhibitory and cytotoxic effects. Oriental Pharmacy and Experimental 
Medicine, 19(1), 27–36. https://doi.org/10.1007/s13596-018-0351-9 

Pengaruh Ekstrak Kayu Caesalpinia Sappan terhadap Kapasitas Deposisi Kolagen Biakan Fibroblas
yang
Dipajan Sinar Ultraviolet-A
Hanan Ashrafi Noviandari, dr. Arief Budiyanto, Ph.D., Sp.D.V.E., Subsp.O.B.K. ; Prof. Dr. dr. Yohanes Widodo Wirohadidjojo, Sp.D.V.E., Subsp.O.B.K.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

Michalak, M. (2022). Plant-Derived Antioxidants: Significance in Skin Health and the 
Ageing Process. International Journal of Molecular Sciences, 23(2), 8–12. 
https://doi.org/10.3390/ijms23020585 

Ngibad, K., Yusmiati, S. N. H., Santoso, S. D., Inayah, F., & Faizi, R. D. N. (2023). In Vitro 
Antioxidant Activity, Flavonoid and Phenolic Contents of 70% Methanol Extract from 
Purple and Yellow Passion Fruit Peel. Indonesian Journal of Chemistry and 
Environment, 6(2), 54–62. https://doi.org/10.52711/0974-360X.2023.00206 

Nirmal, N. P., Rajput, M. S., Prasad, R. G. S. V., & Ahmad, M. (2015). Brazilin from 
Caesalpinia sappan heartwood and its pharmacological activities: A review. Asian 
Pacific Journal of Tropical Medicine, 8(6), 421–430. 
https://doi.org/10.1016/j.apjtm.2015.05.014 

Nurullita, U., & Irawati, E. (2022). Perbandingan Aktivitas Antioksidan Bahan Alami Dan 
Bahan Sintetis (Study Pada Kayu Secang dan Vitamin C). Jurnal MIPA, 11(2), 51. 
https://doi.org/10.35799/jm.v11i2.40089 

Papaccio, F., D’arino, A., Caputo, S., & Bellei, B. (2022). Focus on the Contribution of 
Oxidative Stress in Skin Aging. Antioxidants, 11(6). 
https://doi.org/10.3390/antiox11061121 

Park, J. Il, Kim, S. J., Kim, Y. J., & Lee, S. J. (2022). Protective role of Caesalpinia sappan 
extract and its main component brazilin against blue light–induced damage in human 
fibroblasts. Journal of Cosmetic Dermatology, 21(12), 7025–7034. 
https://doi.org/10.1111/jocd.15354 

Pedić, L., Pondeljak, N., & Šitum, M. (2020). Recent information on photoaging 
mechanisms and the preventive role of topical sunscreen products. Acta 
Dermatovenerologica Alpina, Pannonica et Adriatica, 25(4), 201–207. 
https://doi.org/10.15570/actaapa.2020.40 

Petersen, M. J., Hansen, Craig., & Craig, Steve. (1992). Ultraviolet A irradiation stimulates 
collagenase production in cultured human fibroblasts. Journal of Investigative 
Dermatology, 99(4), 440–444. https://doi.org/10.1111/1523-1747.ep12616142 

Putri, B. M., Sugiarto, Brian Sugita, & Ratih Puspita Febrinasari. (2021). Antioxidant 
Activity of Ethanol Extract of Secang Wood (Caesalpinia sappan L.), Gotu Kola 
(Centella asiatica L.), and Their Combinations with DPPH Assay. In Science and 
Technology. 

Reilly, D. M., & Lozano, J. (2021). Skin collagen through the lifestages: importance for skin 
health and beauty. In Plastic and Aesthetic Research (Vol. 8). OAE Publishing Inc. 
https://doi.org/10.20517/2347-9264.2020.153 

Rismauli Panggabean, F., Retno Pudjiati, S., & Widodo Wirohadidjojo, Y. (2011). 
Panggabean et al, Collagen synthesis on ultraviolet A irradiated human skin fibroblast 
treated with insulin Collagen synthesis on ultraviolet A irradiated human skin fibroblast 
treated with insulin. In J Med Sci (Vol. 43, Number 1). 

Rohmah, A., Hafshah, M., & Mardliyah, A. (2022). Potential of Secang Wood (Caesalpinia 
sappan L.) Ethanol Extract as Antioxidant and Sun-Protection. 126–132. 
https://doi.org/10.24252/al-kimiav10i2.28619 

Pengaruh Ekstrak Kayu Caesalpinia Sappan terhadap Kapasitas Deposisi Kolagen Biakan Fibroblas
yang
Dipajan Sinar Ultraviolet-A
Hanan Ashrafi Noviandari, dr. Arief Budiyanto, Ph.D., Sp.D.V.E., Subsp.O.B.K. ; Prof. Dr. dr. Yohanes Widodo Wirohadidjojo, Sp.D.V.E., Subsp.O.B.K.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

S. Liu, S. Mohri, Y. Manabe, A. Ejima, K. Sato, T. S. (2022). Gly-Pro protects normal 
human dermal fibroblasts from UVA-induced damages via MAPK-NF-κB signaling 
pathway. J Photochem Photobiol, B 237. 
https://doi.org/https://doi.org/10.1016/j.jphotobiol.2022.112601 

Speisky, H., Shahidi, F., Costa De Camargo, A., & Fuentes, J. (2022). Revisiting the 
Oxidation of Flavonoids: Loss, Conservation or Enhancement of Their Antioxidant 
Properties. https://doi.org/10.3390/antiox 

Sucita, R. E., Hamid, I. S., Fikri, F., & Purnama, M. T. E. (2019). Secang Wood Ethanol 
Extract (Caesalpinia sappan L.) Topically Effective on Collagen Density During 
Wound Healing in Albino Rats. Jurnal Medik Veteriner, 2(2), 119–126. 
https://doi.org/10.20473/jmv.vol2.iss2.2019.119-126 

Tanaka, K., Hasegawa, J., Asamitsu, K., & Okamoto, T. (2005). Prevention of the ultraviolet 
B-mediated skin photoaging by a nuclear factor κB inhibitor, parthenolide. Journal of 
Pharmacology and Experimental Therapeutics, 315(2), 624–630. 
https://doi.org/10.1124/jpet.105.088674 

Teixeira, J., Basit, F., Willems, P. H. G. M., Wagenaars, J. A., van de Westerlo, E., Amorim, 
R., Cagide, F., Benfeito, S., Oliveira, C., Borges, F., Oliveira, P. J., & Koopman, W. J. 
H. (2021). Mitochondria-Targeted Phenolic Antioxidants Induce ROS-Protective 
Pathways in Primary Human Skin Fibroblasts. Free Radical Biology and Medicine, 
163, 314–324. https://doi.org/10.1016/j.freeradbiomed.2020.12.023 

Tran, T. T. T., Heo, S. C., Lee, J. H., & Kim, H.-W. (2026). Synergistic Protective and 
Regenerative Effects of Hyaluronic Acid and Polynucleotides Against UVA-induced 
Oxidative Stress in Dermal Fibroblasts. Scientific Reports, 16(1), 6703. 
https://doi.org/10.1038/s41598-026-37730-5 

Vardhani, A. K. (2019). Proceedings of International Conference on Applied Science and 
Health ICASH-A042 Caesalpinia sappan L : REVIEW ARTICLE Proceedings of 
International Conference on Applied Science and Health (Number 4). 

Wolosik, K., Chalecka, M., Gasiewska, G., Palka, J., & Surazynski, A. (2025). Squalane as 
a Promising Agent Protecting UV-Induced Inhibition of Collagen Biosynthesis and 
Wound Healing in Human Dermal Fibroblast. Molecules, 30(9), 1964. 
https://doi.org/10.3390/molecules30091964 

X. Chen, C. Yang, G. J. (2021). Research progress on skin photoaging and oxidative stress. 
Postepy. Dermatol. Alergol., 38. 
https://doi.org/https://doi.org/10.5114/ada.2021.112275 

Xue, N., Liu, Y., Jin, J., Ji, M., & Chen, X. (2022). Chlorogenic Acid Prevents UVA-
Induced Skin Photoaging through Regulating Collagen Metabolism and Apoptosis in 
Human Dermal Fibroblasts. International Journal of Molecular Sciences, 23(13), 
6941. https://doi.org/10.3390/ijms23136941 

Zain, M., Asyraf, A., Limanan, D., Yulianti, E., & Ferdinal, F. (2025). Uji Kapasitas 
Antioksidan Pada Ekstrak Kayu Secang (Caesalpinia Sappan L.) dengan Metode 
DPPH, FRAP Artikel dengan akses terbuka dibawah lisensi. JUSINDO, 7(1). 
  
 

Pengaruh Ekstrak Kayu Caesalpinia Sappan terhadap Kapasitas Deposisi Kolagen Biakan Fibroblas
yang
Dipajan Sinar Ultraviolet-A
Hanan Ashrafi Noviandari, dr. Arief Budiyanto, Ph.D., Sp.D.V.E., Subsp.O.B.K. ; Prof. Dr. dr. Yohanes Widodo Wirohadidjojo, Sp.D.V.E., Subsp.O.B.K.
Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/


