Correlation Between Total Phenolic Content and Sun Protection Factor (SPF) of Ground Cherry
(Physalis angulata L.) Calyx Extract
Shannon Audriana Hartono, apt. Purwanto, M.Sc., Ph.D.; apt. Eka Noviana, M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

REFERENCES

Afaq, F., & Mukhtar, H. (2002). Photochemoprevention by botanical antioxidants.
Skin  pharmacology and applied skin physiology, 15(5), 297-306.
https://doi.org/10.1159/000064533

Alfian, R., & Susanti, H. (2012). Penetapan Kadar Fenolik total Ekstrak Metanol
Kelopak Bunga Rosella Merah (Hibiscus Sabdariffa Linn) Dengan Variasi
tempat tumbuh  Secara  Spektrofotometri.  Pharmaciana, 2(1).
https://doi.org/10.12928/pharmaciana.v2il.655

Aspari, P, D., Susanti, H., 2011, Perbandingan Kadar Fenolik Total Ekstrak
Metanol Kelopak Merah dan Ungu Bunga Rosella (Hibiscus sabdariffa
Linn) secara Spekrpfotometri Prosiding Seminar Nasional Home Care,
Fakultas Farmasi dan Kesehatan Masyarakat UAD, Yogyakarta.

Encyclopadia Britannica, inc. (n.d.). Ground cherry. Encyclopadia Britannica.
https://www.britannica.com/plant/Physalis

Caldwell, M. M., & Flint, S. D. (2015). Solar ultraviolet radiation and ozone layer
change: Implications for crop plants. 4S4, CSSA4, and SSSA Books, 487—
507. https://doi.org/10.2134/1994

Chandra, S., Khan, S., Avula, B., Lata, H., Yang, M. H., EISohly, M. A., & Khan, I.
A. (2014). Assessment of total phenolic and flavonoid content, antioxidant
properties, and yield of aeroponically and conventionally grown leafy
vegetables and fruit crops: A comparative study. Evidence-Based
Complementary and Alternative Medicine, 2014(1).
https://doi.org/10.1155/2014/253875

Cobaleda-Velasco, M., Alanis-Bafiuelos, R. E., Almaraz-Abarca, N., Rojas-Lopez,
M., Gonzalez-Valdez, L. S., Avila-Reyes, J. A., & Rodrigo, S. (2017).
Phenolic profiles and antioxidant properties of Physalis angulata L. as
quality indicators. Journal of Pharmacy &amp,; Pharmacognosy Research,
5(1), 114-128. https://doi.org/10.56499/jppres16.167 5.2.114

de Oliveira, A. M., Malunga, L. N., Perussello, C. A., Beta, T., & Ribani, R. H.
(2020). Phenolic acids from fruits of physalis angulata L. in two stages of
maturation. South African Journal of Botany, 131, 448-453.
https://doi.org/10.1016/j.sajb.2020.02.029

47



(Physalis angulata L.) Calyx Extract
Shannon Audriana Hartono, apt. Purwanto, M.Sc., Ph.D.; apt. Eka Noviana, M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Del Valle, J. C., et al. (2020). UV Radiation Increases Phenolic Compound
Protection But Decreases Reproduction in Silene littorea. PLoS ONE. 15(6).
https://doi.org/10.1371/journal.pone.0231611

Do, Q. D., Angkawijaya, A. E., Tran-Nguyen, P. L., Huynh, L. H., Soetaredjo, F. E.,
Ismadji, S., & Ju, Y.-H. (2014). Effect of extraction solvent on total phenol
content, total flavonoid content, and antioxidant activity of limnophila
aromatica. Journal of Food and Drug Analysis, 22(3), 296-302.
https://doi.org/10.1016/j.jfda.2013.11.001

D'Orazio, J., Jarrett, S., Amaro-Ortiz, A., & Scott, T. (2013). UV radiation and the
skin. International journal of molecular sciences, 14(6), 12222—12248.
https://doi.org/10.3390/ijms140612222

Dutra, E. A., Oliveira, D. A., Kedor-Hackmann, E. R., & Santoro, M. 1. (2004).
Determination of sun protection factor (SPF) of sunscreens by ultraviolet
spectrophotometry. Revista Brasileira de Ciéncias Farmacéuticas, 40(3),
381-385. https://doi.org/10.1590/s1516-93322004000300014

Ebrahimzadeh, M. A., Enayatifard, R., Khalili, M., Ghaffarloo, M., Saeedi, M., &
Yazdani Charati, J. (2014). Correlation between Sun Protection Factor and
Antioxidant Activity, Phenol and Flavonoid Contents of some Medicinal
Plants. Iranian journal of pharmaceutical research : IJPR, 13(3), 1041—
1047.\

Faizin, M. A., & Purwanto, P. (2024). Sun Protection Factor (SPF) value and
physical properties of purified gambier gel preparation. Jurnal Farmasi
Sains Dan Praktis, 52—60. https://doi.org/10.31603/pharmacy.v10i1.10208

Ghazi, S., (2022). Do The Phenolic Compound From Natural Products Can Protect
The Skin From Ultraviolet Rays?. Results in Chemistry. Volume 4.
https://doi.org/10.1016/j.rechem.2022.100428.

Harbourne, J. B. (1984). Phytochemical methods a guide to modern techniques of
plant analysis. Springer Netherlands.

Harris, D. C., & Lucy, C. A. (2018). Quantitative Chemical Analysis Ninth Edition.
WH Freeman.

Harrison, G. 1., & Young, A. R. (2002). Ultraviolet Radiation-Induced Erythema in
Human Skin. Methods, 28(1), 14-19. doi:10.1016/s1046-2023(02)00205-0.
Hu, S., Zhang, X., Chen, F., & Wang, M. (2017). Dietary polyphenols as
photoprotective agents against UV radiation. Journal of Functional Foods,
30, 108-118. https://doi.org/10.1016/}.jf£.2017.01.009

Julianti, W. P., Ikrawan, Y., & Iwansyah, A. C. (2019). Pengaruh Jenis pelarut
terhadap kandungan total fenolik, aktifitas Antioksidan Dan toksisitas

48

Correlation Between Total Phenolic Content and Sun Protection Factor (SPF) of Ground Cherry



Correlation Between Total Phenolic Content and Sun Protection Factor (SPF) of Ground Cherry
(Physalis angulata L.) Calyx Extract
Shannon Audriana Hartono, apt. Purwanto, M.Sc., Ph.D.; apt. Eka Noviana, M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

ekstrak buah Ciplukan (Physalis angulata L). Jurnal Riset Teknologi
Industri, 13(1), 70. https://doi.org/10.26578/jrti.v1311.5032

Kusumaningtyas, R., Laily, N., & Limandha, P. (2015). Potential of Ciplukan
(Physalis angulata L.) as source of functional ingredient. Procedia
Chemistry, 14, 367-372. https://doi.org/10.1016/j.proche.2015.03.050

Li, L., Chong, L., Huang, T., Ma, Y., Li, Y., & Ding, H. (2022a). Natural products
and extracts from plants as natural UV filters for sunscreens: A Review.
Animal  Models and  Experimental Medicine, 6(3), 183—-195.
https://doi.org/10.1002/ame2.12295

Lohvina, H., Sandor, M., & Wink, M. (2021). Effect of ethanol solvents on total
phenolic content and antioxidant properties of seed extracts of fenugreek
(Trigonella foenum-Graecum L.) varieties and determination of phenolic
composition by HPLC-ESI-MS. Diversity, 14(1), 7.
https://doi.org/10.3390/d14010007

Mahardani, O. T.,, & Yuanita, L. (2021). Efek metode Pengolahan Dan
Penyimpanan Terhadap kadar Senyawa Fenolik Dan Aktivitas Antioksidan.
Unesa Journal of Chemistry, 10(1), 64-78.
https://doi.org/10.26740/ujc.v10n1.p64-78

Malta, L. G. & Liu, R. H. (2014). Encyclopedia of Agriculture and Food Systems
Second Edition. Elsevier Inc.

Mikotajczak, N., Tanska, M., & Ogrodowska, D. (2021). Phenolic compounds in
plant oils: A review of composition, analytical methods, and effect on
oxidative stability. Trends in Food Science &amp, Technology, 113, 110—
138. https://doi.org/10.1016/1.t1fs.2021.04.046

Nunes, A. R., Vieira, I. G. P, Queiroz, D. B., Leal, A. L. A. B., Maia Morais, S.,
Muniz, D. F., Calixto-Junior, J. T., & Coutinho, H. D. M. (2018). Use of
Flavonoids and Cinnamates, the Main Photoprotectors with Natural Origin.
Advances in  pharmacological  sciences, 2018, 5341487.
https://doi.org/10.1155/2018/5341487

Nuranda, A., Saleh, C., & Yusuf, B. (2016). Potential of Ciplukan Plant as Natural
Antioxidants. Jurnal Atomik, 1(1), 5-9.

Poji¢, M., & Tiwari, B. K. (2022). Industrial hemp: Food and Nutraceutical
Applications. Academic Press.

Purbowati, 1. S., Syamsu, K., Warsiki, E., & Sri, H. (2016). Stabilitas Senyawa
Fenolik Dalam EKSTRAK Dan Nanokapsul kelopak Bunga Rosella Pada
berbagai variasi ph, Suhu Dan Waktu. AGROINTEK, 10(1), 31.
https://doi.org/10.21107/agrointek.v10i11.2023

49



(Physalis angulata L.) Calyx Extract
Shannon Audriana Hartono, apt. Purwanto, M.Sc., Ph.D.; apt. Eka Noviana, M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Ratri, W. S., & Darini, M. T. (2016). Peluang Ekonomi Tanaman Ciplukan (Physalis
angulata L.) Sebagai Abate Alami. Science Tech: Jurnal llmu Pengetahuan
Dan Teknologi, 2(1), 128—135. https://doi.org/10.30738/jst.v211.426

Ramayani, S. L. (2024b). Evaluation of the sun protection factor (SPF) test for
Butterfly Pea Flower (Clitoria Ternatea L.) extract lip tint preparations.
Media Farmasi Indonesia, 19(2), 91-97.
https://doi.org/10.53359/mfi.v19i2.231

Rodriguez De Luna, S. L., Ramirez-Garza, R. E., & Serna Saldivar, S. O. (2020).
Environmentally Friendly Methods for Flavonoid Extraction from Plant
Material: Impact of Their Operating Conditions on Yield and Antioxidant
Properties. TheScientificWorldJournal,
https://doi.org/10.1155/2020/6792069

Saewan, N., & Jimtaisong, A. (2013). Photoprotection of Natural Flavonoid.
Journal of Applied Pharmaceutical Science, 3(9), 129-141.
10.7324/JAPS.2013.3923

Santoso, B. et al. (2022). Penetapan Kadar Flavonoid dan Uji Aktivitas Antioksidan
Ekstrak Etanol 70%, Fraksi N-Heksana, Etil Asetat, dan Air dari Kubis Putih
dan Kubis Ungu Menggunakan Metode Frap. Cerdika: Jurnal llmiah
Indonesia, 2(9), 752-764. 10.36418/cerdika.v2i9.441

Septiany, R.D. (2022). Analisis Fitokimia dan Profil Kromatografi Lapis Tipis
Ekstrak Etanol Daun Sirsak (Annona muricata L) Dengan Berbagai metode
Pengengeringan Simplisia. Diploma thesis, Politeknik Harapan Bersama

Shirley, B. (1996). Flavonoid biosynthesis: “new” functions for an “old” pathway.
Trends in Plant Science, 1(11), 377-382. https://doi.org/10.1016/1360-
1385(96)10040-6

Skin Cancer Foundation. (2023). Ask the Expert: Does a High SPF Protect My Skin
Better?

Stevanato, R., Bertelle, M., & Fabris, S. (2014). Photoprotective characteristics of
natural antioxidant polyphenols. Regulatory Toxicology and Pharmacology,
69(1), 71-77. https://doi.org/10.1016/j.yrtph.2014.02.014

Subramanian, P, Anandharamakrishnan, C. (2023).
Extraction of bioactive compounds. Industrial
Application of Functional Foods, Ingredients and
Nutraceuticals, 45-87. https://doi.org/10.1016/

B978-0-12-824312-1.00002-9

50

Correlation Between Total Phenolic Content and Sun Protection Factor (SPF) of Ground Cherry



Correlation Between Total Phenolic Content and Sun Protection Factor (SPF) of Ground Cherry
(Physalis angulata L.) Calyx Extract
Shannon Audriana Hartono, apt. Purwanto, M.Sc., Ph.D.; apt. Eka Noviana, M.Sc., Ph.D.

Universitas Gadjah Mada, 2025 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Susanty, S., & Bachmid, F. (2016). Perbandingan metode Ekstraksi Maserasi Dan
Refluks Terhadap Kadar Fenolik Dari Ekstrak Tongkol Jagung (Zea mays
L.). JURNAL KONVERSI, 5(2), 87.
https://doi.org/10.24853/konversi.5.2.87-92

Sutjiatmo, A. B., & Vikasari, S. N. (2021). Ciplukan Untuk Kesehatan (Kajian
Kualitas, Efikasi dan Keamanan). Deepublish.

Wahdan, O. A., Aly Badr, S., Abdelfattah, M. S. (2019). Phytochemical Analysis,
Antibacterial and Anticancer Activities of the Physalis Peruviana Calyces
Growing in Egypt. Food & Nutrition Journal, 4(2), 197. DOL:
10.29011/2575-7091.100097

Wahyuni, T. S., & Purwanto, K. K. (2020). Students’ conceptual understanding on
acid-base titration and its relationship with drawing skills on a titration
curve. Journal of Physics: Conference Series, 1440(1), 012018.
https://doi.org/10.1088/1742-6596/1440/1/012018

Wirasti. (2019). Penetapan Kadar Fenolik Total, Flavonoid Total, dan Uji Aktivitas
Antioksidan Ekstrak Daun Benalu Petai (Scurrula atropurpurea Dans.)
Beserta Penapisan Fitokimia. Journal of Pharmaceutical and Medical
Science, 4(1), 1-5.

Yildirim, A. B. (2020a). Ultraviolet-B-induced changes on phenolic compounds,
antioxidant capacity and HPLC profile of in vitro-grown plant materials in
Echium Orientale L. Industrial Crops and Products, 153, 112584.
https://doi.org/10.1016/j.indcrop.2020.112584

Zulfisa, Z., Fika, R., Agusfina, M., Yonrizon, Y., & Muhsanah, A. (2023).
Determination of total phenolic content of ethanol extract of broken bone
twigs (Euphorbia Tirucalli Linn.) by Folin-Ciocalteu method
spectrophotometrically.  Jurnal  EduHealth,  14(3), 1326-1331.
https://doi.org/10.54209/jurnaleduhealth.v14i3.2603

51



