Efektivitas Fotoprotektif Losion UVB Mikroenkapsulat Ekstrak Bunga Telang (Clitoria ternatea L.)
Terhadap Struktur Dermis Tikus Putih Rattus norvegicus (Berkenhout 1769)
Izka Nabila, Prof. Dra. Rarastoeti Pratiwi, M. Sc., Ph.D.; Dr. Ardaning Nuriliani, S.Si, M.Kes.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Ahmad, S. I. 2017. Ultraviolet Light in Human Health, Diseases, and Environment.
Advances in Experimental Medicine and Biology, 996: 1-360.

Akmal, T., Julianti, A.l. and Syamsudin, S.S. 2023. Polyherbal Formulation
Optimization from Clitoria ternatea, Rosmarinus officinalis and Aquilaria
malaccensis Using Simplex Lattice Design. International Journal of Applied
Pharmaceutics, 15(2): 79-84.

Akpan, M.O., Samuel, O.M. and Emikpe, B.O. 2018. Regional skin
histomorphology in adult greater cane rats (Thryonomys swinderianus): a
pilot study. International Journal of Veterinary Science and Medicine, 6(2):
219-226.

Amano, S. 2016. Characterization and mechanisms of photoageing-related changes
in skin. Damages of basement membrane and dermal structures. Experimental
Dermatology, 25(3): 14-19.

Baek, J., Kim, J.H., Park, J., Kim, D.H., Sa, S., Han, J.S. and Kim, W.Y. 2024. 1-
Kestose Blocks UVB-Induced Skin Inflammation and Promotes Type |
Procollagen Synthesis via Regulating MAPK/AP-1, NF-kB and TGF-B/Smad
Pathway. Journal of Microbiology and Biotechnology, 34(4): 911-919.

Bia, C.G. and Minarsih, T. 2025. The effect of nanotechnology in the formulation
of butterfly pea flower (Clitoria ternatea) extract cream on the antibacterial
activity of acne-causing Propionibacterium acnes. Journal of Science and
Technology Research for Pharmacy, 5(1).

Birch-Machin, M.A. and Swalwell, H. 2010. How mitochondria record the effects
of UV exposure and oxidative stress using human skin as a model tissue.
Biochimica et Biophysica Acta (BBA) - Bioenergetics, 1797(1): 1-13.

Celebi Sozener, Z., Cevhertas, L., Nadeau, K., Akdis, M. and Akdis, C.A. 2020.
Environmental factors in epithelial barrier dysfunction. Journal of Allergy
and Clinical Immunology, 145(6): 1517-1528.

Danaei, M.R.M.M., Dehghankhold, M., Ataei, S., Hasanzadeh Davarani, F.,
Javanmard, R., Dokhani, A., Khorasani, S. and Mozafari, Y.M., 2018. Impact
of particle size and polydispersity index on the clinical applications of lipidic

nanocarrier systems. Pharmaceutics, 10(2): 57.

46



Efektivitas Fotoprotektif Losion UVB Mikroenkapsulat Ekstrak Bunga Telang (Clitoria ternatea L.)
Terhadap Struktur Dermis Tikus Putih Rattus norvegicus (Berkenhout 1769)
Izka Nabila, Prof. Dra. Rarastoeti Pratiwi, M. Sc., Ph.D.; Dr. Ardaning Nuriliani, S.Si, M.Kes.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

SIS,

Divya, K. and Jisha, M.S. 2018. Chitosan nanoparticles preparation and
applications. Environmental Chemistry Letters, 16: 101-112.

D'Orazio, J., Jarrett, S., Amaro-Ortiz, A. and Scott, T. 2013. UV radiation and the
skin. International Journal of Molecular Sciences, 14(6): 12222-12248.
Ddorner, C., Steinbinder, J., Sachslehner, A.P., Sukseree, S. and Eckhart, L. 2025.
Amino Acid Metabolism of the Skin: Control by Specific Enzymes and

Contribution to Protective Functions. Metabolites, 15(9): 601.

Dorosz, A., Skoczen, A., Kulesza, M., Wawrzynow, W., Jakubowska, M.M., Kruk,
A., Rutecka, N., Mito$, M., Kusnierz-Gibata, A. and Kaczmarek, B. 2025.
The impact of environmental factors on skin and tissue ageing: Mechanisms,
effects, and preventive strategies. Journal of Education, Health and Sport, 79:
58282.

Duarte, J., Almeida, I.F., Costa, M., Da Silva, E.S., Faria, J.L., Sousa Lobo, J.M.,
Costa, P.C. and Scalia, S. 2019. Alginate microparticles as carriers for the UV
filter 2-ethylhexyl 4-methoxycinnamate: Influence on photostability.
International Journal of Cosmetic Science, 41(6): 585-593.

Dunaway, S., Odin, R., Zhou, L., Ji, L., Zhang, Y. and Kadekaro, A.L. 2018.
Natural Antioxidants: Multiple Mechanisms to Protect Skin From Solar
Radiation. Frontiers in Pharmacology, 9: 392.

Durand, L., Habran, N., Henschel, V. and Amighi, K. 2010. Encapsulation of
ethylhexyl methoxycinnamate, a light-sensitive UV filter, in lipid
nanoparticles. Journal of Microencapsulation, 27(8), pp.714-725.

Fu, H., Yang, C.Y., So, P.B., Yen, C.H., Wu, T.H. and Yen, F.L. 2026. Assessment
of skin safety and anti-pollution activity of Clitoria ternatea L. (butterfly pea)
flower extract. Journal of Ethnopharmacology, 356: 120739.

Fujii, K.K., Taga, Y., Takagi, Y.K., Masuda, R., Hattori, S. and Koide, T. 2022.
The Thermal Stability of the Collagen Triple Helix Is Tuned According to the
Environmental Temperature. International Journal of Molecular Sciences,
23(4): 2040.

Gherardini, J., Wegner, J., Chéret, J., Ghatak, S., Lehmann, J., Alam, M., Jimenez,
F., Funk, W., Bohm, M., Botchkareva, N.V., Ward, C., Paus, R. and Bertolini,

M. 2019. Transepidermal UV radiation of scalp skin ex vivo induces hair

47



Efektivitas Fotoprotektif Losion UVB Mikroenkapsulat Ekstrak Bunga Telang (Clitoria ternatea L.)
Terhadap Struktur Dermis Tikus Putih Rattus norvegicus (Berkenhout 1769)
Izka Nabila, Prof. Dra. Rarastoeti Pratiwi, M. Sc., Ph.D.; Dr. Ardaning Nuriliani, S.Si, M.Kes.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

SRS,
follicle damage that is alleviated by the topical treatment with caffeine.
International Journal of Cosmetic Science, 41(2): 164-173.

Gomez, S.M. and Kalamani, A. 2003. Butterfly Pea (Clitoria ternatea): A Nutritive
Multipurpose Forage Legume for the Tropics - An Overview. Pakistan
Journal of Nutrition, 2(6): 374-379.

Gracela, 1., Girsang, E., Nasution, A.N., Yuliansyah, J. and Putri, R.V. 2025.
Application of Clitoria ternatea L. Flower Extract Lotion in Preventing the
Decrease in Collagen and Epidermis Thickness in Wistar Rats Skin Given
Ultraviolet-B Rays. Jurnal Penelitian Pendidikan IPA, 11(3): 844-853.

Grivet-Seyve, M., Santoro, F. and Lachmann, N. 2017. Evaluation of a novel very
high sun-protection-factor moisturizer in adults with rosacea-prone sensitive
skin. Clinical, Cosmetic and Investigational Dermatology, 10: 211-2109.

Gupta, A., Avci, P., Dai, T., Huang, Y.Y. and Hamblin, M. 2013. Ultraviolet
Radiation in Wound Care: Sterilization and Stimulation. Advances in Wound
Care, 2(8): 422-437.

Hidayati, N., Hatikhah, N.A., Putri, W.E., Widyaswari, M.S., Muhammad, D.S.,
Nisaussholihah, N. and Romadhani, D.F. 2023. The effect of long exposure
to UVB rays on histological features of wistar rats (Rattus norvegicus) in
photoaging model. Bali Medical Journal, 12(3): 3078-3083.

Igarashi, M.H., da Silva, S.G., Mercuri, M., Zuardi, F.M.O.N., Facchini, G., da
Silva, G.H., Pinheiro, A.L.T.A. and Eberlin, S. 2021. Novel complex of
cosmetic ingredients with promising action in preventing hair loss and
follicular aging through mechanism involving enrichment of WNT/B-catenin
signaling, mitochondrial activity, and stem cells maintenance. Journal of
Cosmetic Dermatology, 20(7), pp.2179-2189.

Jamil, N., Mohd Zairi, M.N., Mohd Nasim, N.A. and Pa'ee, F. 2018. Influences of
Environmental Conditions to Phytoconstituents in Clitoria ternatea
(Butterfly Pea Flower)—A Review. Journal of Science and Technology, 10:
208-228.

Kessler, J. C., Martins, I. M., Manrique, Y. A., Gudjonsdattir, S. D., Rodrigues, A.
E., Barreiro, M. F., & Dias, M. M. (2025). Microencapsulated a-tocopherol
and Moringa extract for improved skin protection: Insights from human skin

48



Efektivitas Fotoprotektif Losion UVB Mikroenkapsulat Ekstrak Bunga Telang (Clitoria ternatea L.)
Terhadap Struktur Dermis Tikus Putih Rattus norvegicus (Berkenhout 1769)
Izka Nabila, Prof. Dra. Rarastoeti Pratiwi, M. Sc., Ph.D.; Dr. Ardaning Nuriliani, S.Si, M.Kes.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

SIS,
assessment  in  cosmetic  formulations. Journal ~ of  Cosmetic
Dermatology, 24(10): 70486.

Koga, T., Moro, K., Nakamori, H., Yamashita, H. and Ohta, Y. 2020. Anthocyanin-
rich extract from Clitoria ternatea L. attenuates UVB-induced photoaging via
Nrf2-mediated antioxidant pathway. Journal of Natural Medicines, 74(3):
567-576.

Kolhe, A., et al. 2022. A Review on Various Methods for the Cross-linking of
Polymers. Research Journal of Pharmaceutical Dosage Forms and
Technology, 14(3).

Kristia, K. 2021. One-Way Analysis of Variance (Anova) dengan SPSS. In: Statistik
Multivariat Dalam Riset. Penerbit Widina Bhakti Persada, pp. 195-206.
Bandung.

Latarissa, I.R. and Husni, P. 2018. Aplikasi Teknologi Nanopartikel pada Sediaan
Kosmetik. Farmaka, 14(1): 104-113.

Lee, C.H., Park, J.H., Cho, JH. and Kim, I.H. 2016. Antioxidant and anti-
inflammatory effects of Clitoria ternatea L. flower extract in vitro and in
vivo. Korean Journal of Plant Resources, 29(4): 456-464.

Liliana, N., Wiraguna, A.A.P. and Pangkahila, W. 2017. Krim ekstrak Panax
ginseng menghambat peningkatan ekspresi MMP-1 dan penurunan jumlah
kolagen pada tikus Wistar jantan (Rattus norvegicus) yang dipajan sinar UV-
B. eBiomedik, 5(1): .62438.

Lin, X., Zhu, L. and He, J. 2022. Morphogenesis, Growth Cycle and Molecular
Regulation of Hair Follicles. Frontiers in Cell and Developmental Biology,
10: 899095.

Lu, Z., Fischer, T.W., Hasse, S., Sugawara, K., Kamenisch, Y., Krengel, S., Funk,
W., Berneburg, M. and Paus, R. 2009. Profiling the response of human hair
follicles to ultraviolet radiation. Journal of Investigative Dermatology,
129(7), pp.1790-1804. d0i:10.1038/jid.2008.418.

Ma, Y.Q., Sun, Z., Li, Y.M. and Xu, H. 2023. Oxidative stress and alopecia areata.
Frontiers in Medicine, 10, p.1181572. doi:10.3389/fmed.2023.1181572.

Madison, K.C. 2003. Barrier function of the skin: "la raison d'etre™ of the epidermis.

Journal of Investigative Dermatology, 121(2): 231-241.

49



Efektivitas Fotoprotektif Losion UVB Mikroenkapsulat Ekstrak Bunga Telang (Clitoria ternatea L.)
Terhadap Struktur Dermis Tikus Putih Rattus norvegicus (Berkenhout 1769)
Izka Nabila, Prof. Dra. Rarastoeti Pratiwi, M. Sc., Ph.D.; Dr. Ardaning Nuriliani, S.Si, M.Kes.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

SIS,

Manangin, A.S. 2025. Kontribusi tikus putih dalam kemajuan farmakologi. Jurnal
Kesehatan, 3(5): 189-206.

Mayangsari, E., Mustika, A., Nurdiana, N. and Samad, N.A. 2024. Comparison of
UVA vs UVB Photoaging Rat Models in Short-term Exposure. Medical
Archives, 78(2): 88-91.

Mudhakir, D., Wibisono, C. and Rachmawati, H. 2014. Encapsulation of
risperidone into chitosan-based nanocarrier via ionic binding interaction.
Procedia Chemistry, 13: 92-100.

Mukherjee, P.K., Kumar, V., Kumar, N.S. and Heinrich, M. 2008. The Ayurvedic
Medicine Clitoria ternatea - From Traditional Use to Scientific Assessment.
Journal of Ethnopharmacology, 120: 291-301.

Multisona, R.R., Shirodkar, S., Arnold, M. and Gramza-Michalowska, A. 2023.
Clitoria ternatea flower and its bioactive compounds: potential use as
microencapsulated ingredient for functional foods. Applied Sciences, 13(4):
2134,

Mulyono, L.M. and Voutama, A. 2025. Analisis Tren Penggunaan Kosmetik
Berdasarkan Jenis Kulit dan Gender dengan Business Intelligence. Jurnal
Pustaka Data, 5(1): 1-8.

Nair, R.S., Morris, A., Billa, N. and Leong, C.-O. 2019. An evaluation of curcumin-
encapsulated chitosan nanoparticles for transdermal delivery. AAPS
PharmSciTech, 20: 69.

Oguis, G.K., Gilding, E.K., Jackson, M.A. and Craik, D.J. 2021. Butterfly Pea
(Clitoria ternatea), a Cyclotide-Bearing Plant With Applications in
Agriculture and Medicine. Frontiers in Plant Science, 10: 645.

Oikarinen, A. 2004. Connective tissue and aging. International Journal of Cosmetic
Science, 26(2): 107.

Pati, F., et al. 2011. Development of chitosan—tripolyphosphate fibers through pH
dependent ionotropic gelation. Carbohydrate Research, 346(16): 2582-2588.

Perron, N.R. and Brumaghim, J.L. 2009. A review of the antioxidant mechanisms
of polyphenol compounds related to iron binding. Cell Biochemistry and
Biophysics, 53(2): 75-100.

Puteri, A., Suci, F.R., Arissafia, R.A., Panjaitan, D. and Nisa, K. 2025. SWOT

Analysis of the Cosmetics and Beauty Industry: Opportunities and Challenges

50



Efektivitas Fotoprotektif Losion UVB Mikroenkapsulat Ekstrak Bunga Telang (Clitoria ternatea L.)
Terhadap Struktur Dermis Tikus Putih Rattus norvegicus (Berkenhout 1769)
Izka Nabila, Prof. Dra. Rarastoeti Pratiwi, M. Sc., Ph.D.; Dr. Ardaning Nuriliani, S.Si, M.Kes.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

SIS,
in the Modern Market. Journal of Business and Behavioural
Entrepreneurship, 9(1): 123-150.

Putri, L.P. 2025. Pengaruh Lotion Ekstrak Bunga Telang (Clitoria ternatea L.)
Sebagai Tabir Surya Pada Integumen Tikus Putih (Rattus norvegicus,
Berkenhout 1769), Undergraduate Thesis. Universitas Gadjah Mada.

Roy, S., Sil, A. and Chakraborty, T. 2019. Potentiating Apoptosis and Modulation
of p53, Bcl2, and Bax by a Novel Chrysin Ruthenium Complex for Effective
Chemotherapeutic Efficacy Against Breast Cancer. Journal of Cellular
Physiology, 234(4): 4888-4909.

Shah, B.R., Li, Y., Jin, W., An, Y., He, L., Li, Z., Xu, W. and Li, B. 2016.
Preparation and optimization of Pickering emulsion stabilized by chitosan-
tripolyphosphate  nanoparticles for curcumin encapsulation. Food
Hydrocolloids, 52: 369-377.

Sharma, A., Arora, K., Chaurasia, K., Siddiqui, L., Goel, H. and Talegaonkar, S.
2023. Dermal Nano-Phytomedicines: A Tool Alluring Towards Plausible
Treatment of Photoaging. Current Nanoscience, 19(4): 525-548.

Shen, Y. and Song, X. 2022. Ultraviolet and androgenetic alopecia. Chinese
Journal of Dermatology, 55(7): 640-643.

Song, S., et al. 2025. Ultraviolet Light Causes Skin Cell Senescence: From
Mechanism to Prevention Principle. Advanced Biology, 9(2).

Subchan, P., Putri, R.S., Magdalena, C. and Hidayah, N. 2022. Ekstrak Bunga
Telang (Clitoria ternatea L.) Menghambat Peningkatan Ekspresi Gen MMP-
1 pada Kulit Tikus Wistar yang Terpapar Sinar Ultraviolet B. Journal of
Midwifery and Health Science of Sultan Agung, 1(2): 13-21.

Svobodova, A., Psotova, J. and Walterova, D. 2006. Ultraviolet light induced
alteration to the skin. Biomedical Papers, 150(1), pp.25-38.

Tebay, L.E., Robertson, H., Durant, S.T., Vitale, S.R., Penning, T.M., Dinkova-
Kostova, A.T. and Hayes, J.D. 2015. Mechanisms of activation of the
transcription factor Nrf2 by redox stressors, nutrient cues, and energy status
and the pathways through which it attenuates degenerative disease. Free
Radical Biology and Medicine, 88: 108-146.

Turrens, J.F. 2003. Mitochondrial formation of reactive oxygen species. The
Journal of Physiology, 552(2): 335-344.

51



Efektivitas Fotoprotektif Losion UVB Mikroenkapsulat Ekstrak Bunga Telang (Clitoria ternatea L.)
Terhadap Struktur Dermis Tikus Putih Rattus norvegicus (Berkenhout 1769)
Izka Nabila, Prof. Dra. Rarastoeti Pratiwi, M. Sc., Ph.D.; Dr. Ardaning Nuriliani, S.Si, M.Kes.

Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/

SRS,
Vidana Gamage, G.C., Lim, Y.Y. and Choo, W.S., 2021. Anthocyanins from
Clitoria ternatea flower: Biosynthesis, extraction, stability, antioxidant

activity, and applications. Frontiers in Plant Science, 12: 792303.

Wang, Y., et al. 2024. Progress in Research on Metal lon Crosslinking Alginate-
Based Gels. Gels, 11(1).

Wati, R.R., Sriwidodo and Chaerunisa, A.Y. 2022. Peningkatan stabilitas
fitokonstituen melalui pendekatan mikroenkapsulasi. Majalah Farmasetika,
7(1): 39-51.

Welle, M.M. 2023. Basic principles of hair follicle structure, morphogenesis, and
regeneration. Veterinary Pathology, 60(6): 732-747.

Wickett, R.R. and Visscher, M.O. 2006. Structure and function of the epidermal
barrier. American Journal of Infection Control, 34(10): 98-110.

Wu, H., Jiang, T., Chen, X. and Liu, P. 2025. Enhance food security: Sustained
release of clove essential oil microcapsules. Bulletin of the Chemical Society
of Ethiopia, 39(4): 749-761.

Wu, J., Wang, Y., Yang, H., Liu, X. and Lu, Z. 2017. Preparation and biological
activity studies of resveratrol loaded ionically cross-linked chitosan-TPP
nanoparticles. Carbohydrate Polymers, 175: 170-177.

Yang, Y., Fang, Z., Chen, X., Zhang, W., Xie, Y., Chen, Y., Liu, Z. and Yuan, W.
2017. An Overview of Pickering Emulsions: Solid-Particle Materials,
Classification, Morphology, and Applications. Frontiers in Pharmacology, 8:
287.

Ye, H., Ding, Y., Chen, H., Wang, F., Bai, S., Tang, Y. and Zhang, H. 2025.
Chemical stability and degradation of Levo-tetrahydropalmatine in aqueous
solution: effect of pH, metal ions, temperature, UV. Journal of Molecular
Structure, 1325: 141025.

Yudhatama, A.Y. 2026. Kompabilitas dan Aktivitas Fotoprotektif In Vivo
Mikropartikel Ekstrak Bunga Clitoria ternatea L. Sebagai Filter UVB
Natural Formula Losion, Thesis. Universitas Gadjah Mada.

Zargaran, D., Zoller, F., Zargaran, A., Weyrich, T., & Mosahebi, A. (2022). Facial
skin ageing: Key concepts and overview of processes. International Journal
of Cosmetic Science, 44(4): 414-420.

52



Efektivitas Fotoprotektif Losion UVB Mikroenkapsulat Ekstrak Bunga Telang (Clitoria ternatea L.)
Terhadap Struktur Dermis Tikus Putih Rattus norvegicus (Berkenhout 1769)
Izka Nabila, Prof. Dra. Rarastoeti Pratiwi, M. Sc., Ph.D.; Dr. Ardaning Nuriliani, S.Si, M.Kes.

UNIVERSITAS Universitas Gadjah Mada, 2026 | Diunduh dari http://etd.repository.ugm.ac.id/
GADJAH MADA

Zakiyyah, M., Kusnandar, F. and Hasbullah, R. 2025. Pengaruh suhu inlet dan laju

pengumpanan pada proses spray drying skala laboratorium terhadap
karakteristik fisikokimia enkapsulat bunga telang, Skripsi. Institut Pertanian
Bogor.

Zhai, X., Gong, M., Peng, Y. and Yang, D. 2021. Effects of UV induced-photoaging
on the hair follicle cycle of C57BL6/J mice. Clinical, Cosmetic and

Investigational Dermatology, 14: 527-539.

53



