EVALUASI PENAMBAHAN 3% DAN 5% NEROLIDOL, EUKALIPTOL, DAN LINALOOL KE DALAM GEL
EKSTRAK KULIT BUAH

MANGGIS (Garcinia mangostana L.) TERHADAP TRANSPOR IN VITRO MELALUI MEMBRAN TIKUS
MARIA KATARINA RUBIYANTI, Rina Kuswahyuning, M.Si., Ph.D., Apt.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Aisha, A.F., Abu-Salah, K.M., Ismail, Z., dan Majid, A.M., 2013, Determination of
Total Xanthones in Garcinia mangostana Fruit Rind Extracts by
Ultraviolet (UV) Spectrophotometry, J Med Plants Res, 7(1), 29-35.

Akao, Y., Nakagawa, Y., linuma, M., dan Nozawa, Y., 2008, Anti-Cancer Effects
of Xanthones from Pericarp of Mangosteen, International Journal of
Molecular Sciences, 9, 355-370.

Ananingrum, G.W., 2017, Formulasi Ekstrak Kulit Buah Manggis (Garcinia
mangostana, L.) dalam Pembawa Campuran Propilen Glikol-Air dan Uji
Transpor secara In Vitro, Skripsi, Fakultas Farmasi, Universitas Gadjah
Mada, Yogyakarta.

Agoes, G., dan Darijanto, S.T., 1993, Teknologi Farmasi Likuida dan Semi Solida,
Pusat Antar Universitas Bidang llmu Hayati ITB, Bandung.

Agustin, R., Sari, N., dan Zaini, E., 2014, Pelepasan Ibuprofen dari Gel Karbomer
940 Kokristal Ibuprofen-Nikotinamida, Jurnal Sains Farmasi & Klinis,
1(1), 79-88.

Aqil, M., Ahad, A., Sultana, Y., dan Ali, A., 2007, Status of Terpenes as Skin
Penetration Enhancers, Drug Discovery Today, 12, Issues 23-24, 1061-
1067.

Brand-Williams, W., Cuvelier, M.E., dan Berset, C., 1995, Use of Free Radical
Method to Evaluate Antioxidant Activity, Lebensm.-Wiss. u.-Technol., 28,
25-30.

Bronaugh, R.L., Stewart, R.F., dan Congdon, E.R., 1983, Differences in
permeability of Rat Skin Related to Sex and Body Site, J. Soc. Cosmet.
Chem., 34, 127-13.

Chaverri, J.P., Rodriguez, N.M., Ibarra, M.O., dan Rojas, J.M.P., 2008., Medicinal
Properties of Mangosteen, Journal Food and Chemical Toxicology, 46,
3227- 32309.

Chin, G.S., 2016, In Vitro Permeation and Skin Retention of Alpha-Mangostin
Proniosome, Thesis, Faculty of Chemical and Energy Engineering,
Universiti Teknologi Malaysia.

Chin, Y.W., Jung, H.A., Chai, H., Keller, W.J., Kinghorn, A.D., 2008, Xanthones
with Quinone Reductase-Inducing Activity from the Fruits of Garcinia
mangostana (Mangosteen), Phytochemistry, 69, 754-758.

Cronquist, A., 1981, An Integrated System of Classification of Flowering Plants,
337-340, Columbia University Press, New York.


http://www.sciencedirect.com/science/article/pii/S1359644607003716#!

EVALUASI PENAMBAHAN 3% DAN 5% NEROLIDOL, EUKALIPTOL, DAN LINALOOL KE DALAM GEL
EKSTRAK KULIT BUAH

MANGGIS (Garcinia mangostana L.) TERHADAP TRANSPOR IN VITRO MELALUI MEMBRAN TIKUS
MARIA KATARINA RUBIYANTI, Rina Kuswahyuning, M.Si., Ph.D., Apt.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Cornwell, P.A., dan Barry, B.W., 1994, Sesquiterpene Components of Volatile
Oils as Skin Penetration Enhancers for the Hydrophilic Permeant 5-
Fluorouracil, J. Pharm. Pharmacol, 46, 261-269.

Day, R.A., dan Underwood, A.L., 2002. Analisis Kimia Kuantitatif, Edisi 6,
Penerbit Erlangga, Jakarta.

El-Kattan, A.F., Asbill, C.S., Kim, N., dan Michniak, B.B., 2001, The Effects of
Terpene Enhancers on the Percutaneous Permeation of Drugs with Different
Lipophilicities, Int. J. Pharm., 215, 229-240.

Erizal, 2008, The Effect of Hydrogel Dressing Copolymer Poli(Vinylpirrolidone)
(PVP)-K- Carrageenan Prepared by Radiation and Healing Times on the
Radius Reductions Burn Injuried of Wistar White Rat, Indones. J. Chem.,
8(2), 271-278.

Fusco, D., Colloca, G., Monaco, M.R., Cesari, M., 2007, Effects of Antioxidant
Supplementation on the Aging Process, Clinical Interventions in Aging,
2(3), 377-87.

Ferreira, F.M., Palmeira, C.M., Oliveira, M.M., Santos, D., Simdes, A.M.,
Rocha, S.M., Coimbra, M.A., dan Peixoto, F., 2012, Nerolidol Effects on
Mitochondrial and Cellular Energetics. Toxicol In Vitro, 26(2), 189-196.

Gandjar, 1.G., dan Rohman, A., 2007, Kimia Farmasi Analisis, Cetakan I, Penerbit:
Pustaka Pelajar, Yogyakarta.

Garrity, A.R., Morton, J.C., Morrison, P., dan De La Huerga, 2005, V.
Nutraceutical mangosteen tea, PCT Int. Appl. WO 2005048940, A2
20050602; 9 pp.

Graaff, Kent M Van De., dan Rhees, R.Ward., 2001, Scchaum’s Easy Outlines
Human Anatomy and Physiology, New York: McGraw-Hill.

Grass, G.M., dan Sweetana, S.A., 1988, In Vitro Measurement of
Gastrointestinal Tissue Permeability using a New Diffusion Cell, Pharm
Res, 5: 372. https://doi.org/10.1023/A:1015911712079.

Heyne, K., 1987, Tumbuhan Berguna Indonesia I1l, Penerjemah : Badan Penelitian
dan Pengembangan Kehutanan, Yayasan Sarana Wahajaya, Jakarta, pp
1385 —1386.

Higuchi, W.I., Sugibayashi, K., Hosoya, K., dan Morimoto, Y., 1985, Effect of the
Absorption Enhancer, Azone, on the Transpor of 5-Fluorouracil Across
Hairless Rat Skin, Journal of pharmacy and pharmacology, 37, 578-580.



EVALUASI PENAMBAHAN 3% DAN 5% NEROLIDOL, EUKALIPTOL, DAN LINALOOL KE DALAM GEL
EKSTRAK KULIT BUAH

MANGGIS (Garcinia mangostana L.) TERHADAP TRANSPOR IN VITRO MELALUI MEMBRAN TIKUS
UNIVERSITAS MARIA KATARINA RUBIYANTI, Rina Kuswahyuning, M.Si., Ph.D., Apt.

GADJAH MADA Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

Ho, C.K., Huang, dan Chen, 2002, Garcinone E, A Xanthone Derivative, has Potent
Cytotoxic Effect Against Hepatocellular Carcinoma Cell Lines, Planta
Med, 68. 975-979.

Irvan, P.B.M., dan Sasmitra, J., 2015., Ekstraksi 1,8-Cineole dari Minyak Daun
Eucalyptus Urophylla dengan Metode Soxhletasi, Jurnal, Teknik Kimia
USU, 4(3), 53-57.

Iswari, K., dan Hasyim, A., 2008, Manggis Kaya Antioksidan, Pusat Penelitian dan
Pengembangan Tanaman.

Jain, A.K., Thomas, Narisetty, S., Panchagnula, dan Ramesh, 2002, Transdermal
drug Delivery of Imipramine Hydrochloride. 1. Effect of Terpenes, Journal
of Controlled Release, 79, 93-101.

Jung, H.A., Su, Bao Ning., Keller, William, J., Mehta, R.G., dan Kinghorn, A.D.,
2006, Antioxidant Xanthones from the Pericarp of Garcinia mangostana
(mangosteen), Jurnal Agricultural and Food Chemistry, 54, 2077-2082.

Kararli, T.T., Kirchhoff, C.F., Stanley, C., dan Penzotti, Jr., 1995, Enhancement of
Transdermal Transport of Azidothymidine (AZT) with Novel Terpene and
Terpene-Like Enhancers: In Vivo-In Vitro Correlations, Journal of
Controlled Release, 34, 43-51.

Karsa, D.R., Goode, J.M., dan Donnely, P.J., 1991, Surfactants Applications
Directory, Blackie and Son Ltd, Scotland.

Koh, J-J., Qiu, S., Zou, H., Lakshminarayanan, R., Li, J., Zhou, X., Tang, C.,
Saraswathi, P., Verma, C., Tan, D.T.H., Tan, A.L., Liu, S., dan Beuerman,
R.W., 2013, Rapid Bactericidal Action of Alpha-Mangostin Against MRSA
as an Outcome of Membrane Targeting, Biochimica et Biophysica Acta,
1828, 834-844.

Koleva, I.1., Van Beek, T.A., Linssen, J.P.H., Groot, A., dan Evstatieva, L.N., 2002,
Screening of Plant Extracts for Antioxidant Activity: A Comparative Study
on Three Testing Methods, Phytochemical Analysis, 13, 8-17.

Kunta, J.R., Goskonda, V.R., Brotherton, H.O., Khan, M.A., dan Reddy, 1.K., 1997,
Effect of Menthol and Related Terpenes on the Percutaneous Absorption of
Propranolol Across Excised Hairless Mouse Skin, J Pharm Sci, 86, 1369—
1373.

Lachman, L., Lieberman, H.A., dan Kanig, J.L., 1994, Teori dan Praktek Farmasi
Industri 11, Cetakan ke-1, Jakarta: UI-PRESS.



EVALUASI PENAMBAHAN 3% DAN 5% NEROLIDOL, EUKALIPTOL, DAN LINALOOL KE DALAM GEL
EKSTRAK KULIT BUAH

MANGGIS (Garcinia mangostana L.) TERHADAP TRANSPOR IN VITRO MELALUI MEMBRAN TIKUS
MARIA KATARINA RUBIYANTI, Rina Kuswahyuning, M.Si., Ph.D., Apt.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Lapczynski, A., Bhatia, S.P., Letizia, C.S., dan Api, A.M., 2008, Fragrance
Material Review on Nerolidol (Isomer Unspecified), Food Chem.
Toxicol, 46, S247-S250.

Lesmana, Indra, 2017, Pengaruh Etanol pada Formulasi Gel Ekstrak Kering Kulit
Buah Manggis (Garcinia mangostana, L.) Sifat Fisik, Daya Antioksidan,
dan Kemampuan Difusinya Melewati Membran, Skripsi, Fakultas Farmasi
Universitas Gadjah Mada.

Lieberman, H.A., Rieger, M.M., dan Banker, G.S., 1996, Pharmaceutical Dosage
Forms: Disperse Systems, Second Edition, New York: Marcell Dekker Inc.

Magnusson, B.M., Runn, P., Karlsson, K., dan Koskinen, L.O.D., 1997, Terpenes
and Ethanol Enhance the Transdermal Permeation of the Tripeptide
Thyrotropin Releasing Hormone in Human Epidermis, International
Journal of Pharmaceutics, 157:113-121.

Mitsui, T., 1997, New Cosmetic Science, Edisi I, Elsevier, Amsterdam. Netherlands,
hal.32- 45.

Menon, G.K., Cleary, G.W., dan Lane, M.E., 2012, The Structure and Function of
the Stratum Corneum, International Journal of Pharmaceutics, Advances in
Topical Drug Delivery 435, 3-9.

Moghimi, H.R., Behzad, S., Makhmalzadeh, Manaf, A., 2009, Enhancement Effect
of Terpenes on Silver Sulphadiazine Permeation through Third-Degree
Burn Eschar, Burns, 35, Issue 8, 1165-1170.

Moongkarndi, P., Kosem, N., Kaslungka, S., Luanratana, O., Pongpan, N., dan
Neungton, N., 2004, Antiproliferation, Antioxidation and Induction of
Apoptosit by Garcinia mangostana (Mangosteen) on SKBR3 Human Breast
Cancer Cell Line, J. Ethonopharmacol, 90(1), 161-166.

Mulja, M., dan Suharman., 1995, Analisis Instrumental, ed. 1, Airlangga University
Press, Surabaya.

Musa, K.H., Abdullah, A., Kuswandi, B., dan Hidayat, M.A., 2013, A Novel High
throughput Method Based on the DPPH Dry Reagent Array for
Determination of Antioxidant Activity, Food Chemistry, 141, 4102-4106.

Narishetty, S.T.K., dan Panchagnula, R., 2004, Transdermal Delivery of
Zidovudine: Effect of Terpenes and their Mechanism of Action, Journal of
Controlled Release, 95(3), 367-379.


http://www.sciencedirect.com/science/article/pii/S0305417909000692#!

EVALUASI PENAMBAHAN 3% DAN 5% NEROLIDOL, EUKALIPTOL, DAN LINALOOL KE DALAM GEL
EKSTRAK KULIT BUAH

MANGGIS (Garcinia mangostana L.) TERHADAP TRANSPOR IN VITRO MELALUI MEMBRAN TIKUS
MARIA KATARINA RUBIYANTI, Rina Kuswahyuning, M.Si., Ph.D., Apt.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Nielsen, J.B., 2006, Natural Oils Affect the Human Stratum Integrity and the
Percutaneous Penetration of Benzoic Acid Dose-Dependently, Basic &
Clinical Pharmacology & Toxicology, 98, 575-581.

Nokhodchi, A., Sharabiani, K., Rashidi, M.R., dan Ghafourian, T., 2007, The Effect
of Terpene Concentrations on the Skin Penetration of Diclofenac Sodium,
International Journal of Pharmaceutics, 335, 97-105, dalam Sarunyoo
Songkro, 2009, An Overview of Skin Penetration Enhancers: Penetration
Enhancing Activity, Songklanakarin J. Sci. Technol, 31(3), 299-321.

Pathan, 1.B., dan Setty, C.M., 2009, Chemical Penetration Enhancers for
Transdermal Drug Delivery Systems, Tro. J. Pharm. Res, 8(2), 173-179.

Prasanthi, D., dan Lakshmi, P.K., 2012, Terpenes: Effect of lipophilicity in
Enhancing Transdermal Delivery of Alfuzosin Hydrochloride. J. Adv.
Pharm. Technol. Res, 3, 216-223.

Pokorny, J., 2003, Natural Antioxidants, dalam: Zeuthen, P., dan Bggh-Sgrensen,
L. (Editor), Food Preservation Technigues, Woodhead Publishing Series in
Food Science, Technology and Nutrition, Woodhead Publishing, hal. 31-48.

Pothitirat, W., dan Gritsanapan, W., 2008, Quantitative Analysis of Total
Mangostins in Garcinia Mangostana Fruit Rind, J. Health Res, 22(4), 161-
166.

Qosim, W.A., 2007, Kulit Buah Manggis sebagai Antioksidan. Available at
http://www.pikiranrakyat.com./cetak/2007/022007/15/kampus/lain01.html

Richa, Y., 2009, Uji Aktivitas Penangkap Radikal dari Ekstrak Petroleumeter, Etil
Asetat dan Etanol Rhizoma Binahong (Anredera Cordifolia (Tenore) Steen)
dengan Metode DPPH (2,2-Difenil-1-Pikrihidrazil), Skripsi, Fakultas
Farmasi, Universitas Muhammadiyah Surakarta.

Rowe, R.C., Sheskey, R.J., dan Owen, S. C., 2005, Handbook of Pharmaceutical
Excipient, 5th Edition, Pharmaceutical Press.

Salami, A., dan Fouladi, M., 2015, Efect of the Various Penetration Enhancer on
the In Vitro Skin Permeation of Meloxicam trough Whole Rat Skin, Eur. J.
Bio. Pharm. Sci, 2(3), 1282-1291.

Singla, V., Saini, S., Singh, G., Rana, A.C., dan Joshi, B., 2011, Penatration
Enhancers: A Novel Strategy for Enhancing Transdermal Drug Delivery,
Int Res J Pharm, 2(12), 32-36.

Schubert, V., Dietrich, A., Ulrich, T., dan Mosandl, A., 2011, The Stereoisomers
of Nerolidol: Separation, Analysis and Olfaktoric Properties, Z.
Naturforsch. C., 47, 304-307.



EVALUASI PENAMBAHAN 3% DAN 5% NEROLIDOL, EUKALIPTOL, DAN LINALOOL KE DALAM GEL
EKSTRAK KULIT BUAH

MANGGIS (Garcinia mangostana L.) TERHADAP TRANSPOR IN VITRO MELALUI MEMBRAN TIKUS
MARIA KATARINA RUBIYANTI, Rina Kuswahyuning, M.Si., Ph.D., Apt.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Suksamrarn, S., Komutiban, O., Ratananukul, P., Chimnoi, N., Lartpornmatulee,
N., dan Suksamrarn, A., 2006, Cytotoxic Prenylated Xanthones from The
Young Fruit of Garcinia Mangostana, Chem. Pharm. Bull, 54(3), 301-305.

Tranggono, R.l., dan Latifah, F., 2007. Buku Pegangan Illmu Pengetahuan
Kosmetik, Jakarta: PT. Gramedia Pustaka Utama.

Trommer, H., dan Neubert, R.H.H., 2006, Overcoming the Stratum Corneum: The
Modulation of Skin Penetration, Skin Pharmacology and Physiology, 19,
106-121.

Tunev, S.S., Hastey, C.J., Hodzic, E., Feng, S., Barthold, S.W., dan Baumgarth, N.,
2011, Lymphoadenopathy During Lime Borreliosis is Caused by Spirochete
Migration-Induced Specific B Cell Activation. PLoS Pathog, 7(5),
€1002066. Farmaka Vol. 14 No. 1 2016.

Vaddi, H.K., dkk., 2002, Terpenes in Propylene Glycol as Skin-Penetration
Enhancers: Permeation and Partition of Haloperidol, Fourier Transform
Infrared Spectroscopy and Differential Scanning Calorimetry, J. Pharm.
Sci., 91, 1639-1651.

Voigt, R., 1995, Buku Pelajaran Teknologi Farmasi Edisi V, diterjemahkan
Noerono, S., Yogyakarta : Gajah Mada University Press.

Walter, F. DO, Keller, 2007, Advances in Skin & Wound Care, 20, Issue 6:304 doi:
10.1097/01.ASW.0000276417.68880.8d, Departments: Letters.

Weecharangsan, W., Opanasopit, P., Sukma, M., Ngawhirunpat., T., Sotanaphun,
U., dan Siripong, P., 2006, Antioxidative and Neuroprotective Activites of
Extracts From The Fruit Hull of Mangosteen (Garcinia Mangostana Linn.),
Med. Princ. Pract, 15, 281-287.

Widyanati, P., Jufri, M., Elya B., dan Iskandarsyah, 2014, Formulation and
Penetration Study of Liposome Gel Xanthone of Exctract Mangosteen
Pericarp (Garcinia mangostana L.), Int. J. Pharm. Sci, 1, 1-6.

Williams, A.C., Barry, B.W., 1991, Terpene and the Lipid-Protein-Partitioning
Theory of Skin Penetration Enhancement, Pharmaceutical Research, 8, 17-
24.

Williams, A.C., Barry, B.W., 2004, Penetration Enhancers, Advanced Drug
Delivery Reviews, 56, 603 — 618.

Williams, A.C., Barry, B.W., 2012, Penetration Enhancers, Advanced Drug
Delivery Reviews, 64, 128-137.

Winarsi, H., 2007, Antioksidan Alami dan Radikal Bebas: Potensi dan Aplikasinya
dalam Kesehatan, Penerbit Kanisius, Yogyakarta.



EVALUASI PENAMBAHAN 3% DAN 5% NEROLIDOL, EUKALIPTOL, DAN LINALOOL KE DALAM GEL
EKSTRAK KULIT BUAH

MANGGIS (Garcinia mangostana L.) TERHADAP TRANSPOR IN VITRO MELALUI MEMBRAN TIKUS
MARIA KATARINA RUBIYANTI, Rina Kuswahyuning, M.Si., Ph.D., Apt.

Universitas Gadjah Mada, 2018 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Xiong, G.L, Quan, D., dan Maibach, H.l., 1996, Effects of Penetration Enhancers
on In Vitro Percutaneous Absorption of Low Molecular Weight Heparin
Through Human Skin, J. Control. Release, 42, 289-296.



	HALAMAN SAMPUL
	HALAMAN JUDUL
	HALAMAN PENGESAHAN
	HALAMAN PERNYATAAN
	HALAMAN PERSEMBAHAN
	KATA PENGANTAR
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	DAFTAR LAMPIRAN
	DAFTAR SINGKATAN
	INTISARI
	ABSTRACT
	BAB I
	A. Latar Belakang
	B. Rumusan Masalah
	C. Urgensi Penelitian
	D. Tujuan Penelitian
	E. Tinjauan Pustaka
	1. Tanaman Manggis
	2. Aktivitas Antioksidan pada Kulit Manggis
	3. Kulit
	4. Membran Tikus untuk Uji Penetrasi
	5. Sediaan Gel
	6. Enhancer
	7. Nerolidol
	8. Eukaliptol
	9. Linalool
	10. Antioksidan
	11. Radikal Bebas DPPH untuk Uji Aktivitas Antioksidan
	12. Studi Uji Transpor secara In Vitro
	13. Spektrofotometri UV-Vis
	14. Monografi Bahan

	F. Landasan Teori
	G. Hipotesis

	BAB II
	A. Bahan Penelitian
	B. Alat Penelitian
	C. Jalannya Penelitian
	1. Pembuatan Sediaan
	2. Analisis Senyawa Mangostin
	3. Analisis Antioksidan Ekstrak Kulit Buah Manggis
	4. Uji Transpor Total Mangostin dan Antioksdan secara In Vitro Menggunakan Membran Kulit Tikus

	D. Skema Penelitian
	E. Analisis dan Pengolahan Data

	BAB III
	A. Pemilihan Formula Sediaan
	B. Analisis Senyawa Mangostin
	C. Analisis Senyawa Antioksidan
	D. Uji transpor

	BAB IV
	A. KESIMPULAN
	B. SARAN

	DAFTAR PUSTAKA
	LAMPIRAN

