ISOLASI MINYAK NILAM DAN SINTESIS SENYAWA PATCHOULI ASETAT MELALUI REAKSI
ESTERIFIKASI ALKOHOL DALAM

MINYAK NILAM DENGAN KATALIS HOMOGEN DAN HETEROGEN

VERA JUNIATI, Respati Tri Swasono, S.Si., M. Phil., Ph.D. ; Drs. Priatmoko, M.S.

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Aghababaei, A., Ncibi, M.C., dan Sillanpaa, M., 2017, Optimized Removal of
Oxytetracycline and Cadmium from Contaminated Waters using
Chemically Activated and Pyrolyzed Biochars from Forest and Wood
Processing Residues, Bioresour. Technol., 239, 28-36.

Aisyah, Y., Hastuti, P., Sastrohamidjojo, H., dan Hidayat, C., 2008, Komposisi Kimia
dan Sifat Antibakteri Minyak Nilam (Pogostemon cablin), Majalah Farmasi,
19(3), 151-156.

Akhila, A., Nigam, M.C., 1984, Gas Chromatography-Mass Spectroscopy Analysis
of the Essential Oil of Pogostemon Cablin (Patchouli Oil), Fitoterapia, 55,
363-365.

Ali, S.H., Tarakmah, A., Merchant, S.Q., Al-Sahhaf, T., 2007, Synthesis of Esters:
Development of the Rate Expression for the Dowex 50 Wx8-400 Catalyzed
Esterification of Propionic Acid with 1-Propanol, Chem. Eng. Sci., 62, 3197—
3217.

Anderson, J.R., dan Boudrat, M., 1984, Catalyst Science and Technology,
Springer-Verlag, Berlin Heidelberg, VVol.5, New York.

Barton, D.H.R., Beloeil, J.C., Billion, A., Boivin, J., Lallemand, J.Y., 1987,
Oxidation of Patchouli Alcohol by the €Gif Systeme: Isolation and
Organoleptic Properties of Three New Ketonic Derivatives, Hel. Chim.
Acta, 70, 273-280.

Bhatia, S. P., Letizia, C. S., & Api, A. M., 2008, Fragrance material review on
Patchouli alcohol. Food Chem. Toxicol., 46(11), S255-S256.

Bhattacharyya, K.G., dan Gupta, S.S., 2008, Adsorption of a few heavy metals on
natural and modified kaolinite and montmorillonite: A review., Adv. J.
Colloid Interface Sci., 140(2), 114-131.

Bichi, G., Erickson, R.E., dan Wakabayashi, N., 1961, Terpenes.
XV1.1,2Constitution of Patchouli Alcohol and Absolute Configuration of
Cedrene, J. Am. Chem. Soc., 83(4), 927-938.

Bulan, Rumondang, 1990, Isolasi, ldentifikasi dan Sintesis Turunan Patchouli
Alkohol, Tesis, Fakultas Matematika dan llmu Pengetahuan Alam,
Universitas Gadjah Mada, Yogyakarta.

Buré C M and Sellier N M 2004 Analysis of the essential oil of Indonesian Patchouli
(pogostemon cablin benth.) using GC/MS (EI/CI), J. Essent. Oil Res., 16, 17-
19.

Chakrapani, K.V., Kumar, P., dan Rani, A.R., 2013, Review Article Phytochemical,
Pharmacological Importance of Patchouli, Int. J. Pharm. Sci. Rev. Res., 21, 7-
15.

Darpan, P., 2000, Competition Science Vision, Darpan Pratiyogita, Agra.
52



ISOLASI MINYAK NILAM DAN SINTESIS SENYAWA PATCHOULI ASETAT MELALUI REAKSI
ESTERIFIKASI ALKOHOL DALAM

MINYAK NILAM DENGAN KATALIS HOMOGEN DAN HETEROGEN

UNIVERSITAS VERA JUNIATI, Respati Tri Swasono, S.Si., M. Phil., Ph.D. ; Drs. Priatmoko, M.S.

GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

53

Dobler, M., Dunitz, J.D., Gubler, B., Weber, H.P., Buechi, G., dan Padilla O.J., 1963,
The structure of Patchouli alcohol, Proc. Chem. Soc., 383.

Donelian, A., Carlson, L. H. C., Lopes, T. J., & Machado, R. A. F., 2009, Comparison
of extraction of Patchouli (Pogostemon cablin) essential oil with supercritical
CO2 and by steam distillation., J. Supercrit. Fluid, 48(1), 15-20.

Fachrudin, F., Velayas, A.l., Mahfud, M., dan Qadariyah, L., 2016, Ekstraksi
Minyak Bunga Cempaka dengan Metode Hidrodistilasi dan Hidrodistilasi
dengan Aliran Udara, J. Tek. Kim. ITS, 2 (5), 232-235.

Fessenden, J.R. dan Fessenden, S.J., 1999. Kimia Organik, jilid 2, edisi ketiga,
Erlangga, Jakarta.

Foong, L.N., 2008, A Study on Microwave-Asissted Extraction of Patchouli
Essential Oil: Effect of Hexane as Solvent, Tesis, Faculty of Chemical
& Natural Resources Engineering, Universiti Malaysia Pahang,
Malaysia.

Garr, A.N., 2013, Computational Modeling of Organic Structure, Spectra and
Reactivity, Dissertation, University of Minnesota, Minneapolis.

Guenther, 1., 1949, Essential Oils, Volume I1I, Van Nostrand Reinhold Company,
New York.

Hajjaji, M., dan Arfaoui, H., 2009, Applied Clay Science Adsorption of Methylene
Blue and Zinc lons on Raw and Acid-Activated Bentonite from Morocco,
Appl. Clay Sci., 46, 418-421.

Handayani, S., 2011, Pemanfaatan Bentonit Teraktivasi Asam sebagai Katalis dalam
Reaksi Esterifikasi Asam Asetat dengan Etanol, Skripsi, Fakultas Matematika
dan llmu Pengetahuan Alam, Universitas Gadjah Mada, Yogyakarta.

Hapsari, F.R., Utomo, E.P., Ulfa, S.M., 2014, Studi Molekul Odorant dari
Turunan Ester Asetat berdasarkan Kajian in silico dan in vitro, Kim.
Student J., 2, 1, 161-167.

Hariani, P.L., Salni dan Riyanti, F., 2015, Bentonite and Bentonite-Fe3O4
Composites as Adsorbent for Treatment Acid Mine Drainage Synthetic,
J. Chem. Pharm. Res., 7(9S), 152-158.

Hart, H., 1987, Organic Chemistry, edisi ke-7, Houghton Mifflin Company,
Boston.

Harunsyah, 2011, Peningkatan Mutu Minyak Nilam Rakyat, J. Teknologi Politek.
Negeri Lhokseumawe, 11, 1-7.

Holtzer, M., Bobrowski, A., dan Zymankowska, K.S., 2011, Temperature Influence
on Structural Changes of Foundry Bentonites, J. Mol. Struct., 1004, 102-108.

Hill, C.G.Jr., 1977, An Introduction to Chemical Engineering Kinetics & Reactor
Design, John Willey and Son Inc., Canada.



ISOLASI MINYAK NILAM DAN SINTESIS SENYAWA PATCHOULI ASETAT MELALUI REAKSI
ESTERIFIKASI ALKOHOL DALAM

MINYAK NILAM DENGAN KATALIS HOMOGEN DAN HETEROGEN

VERA JUNIATI, Respati Tri Swasono, S.Si., M. Phil., Ph.D. ; Drs. Priatmoko, M.S.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/ 54

Hosni, K., Masada, K., Taarit, M.B., Ouchikh, O., Kallrl, M., and Marzouk, B.,
2008, Essential Oil Composition of Hypericum perfoliatum L. and
Hypericum tomentosum L. Growing Wild in Tunisia, J. Indus. Crops Prod.,
27, 308-314.

Huheey, J.E., 1978, Inorganic Chemistry Principles of Structure and reactivity,
2nd ed, Harper and Row Publisher Inc., New York.

Inoue, Y., 2017, Patchouli alcohol: 4a,8ab,9,9-tetramethyl3,4,4ab,5,6b,7,8,8a-
octahydro-1,6-methanonaphthalen-1b(2H)-ol, IUCrData, 2, x170189.

Jeenpadiphat, S., dan Tungasmita, D.N., 2013, Acid-activated pillar bentonite as a
novel catalyst for the esterification of high FFA oil, Powder Technol., 237,
634-640.

Jeong, J.B., Choi, J., Lou, Z., Jiang, X., dan Lee, S.H., 2013, Patchouli Alcohol, an
Essential Oil of Pogostemon Cablin, Exhibits Anti-Tumorigenic Activity in
Human Colorectal Cancer Cells, Int. Immunopharmacol., 16, 184-190.

Kardinan, A., 2005, Tanaman Penghasil Minyak Atsiri., PT Agromedia Pustaka,
Jakarta.

Ketaren, S., 1985, Pengantar Teknologi Minyak Atsiri, PN. Balai Pustaka, Jakarta.

Khusna, M., 2015, Isolasi Minyak Cendana dan Sintesis Senyawa Turunan Santalol
dari Minyak Cendana Melalui Reaksi Oksidasi dan Esterifikasi, Skripsi,
Fakultas Matematika dan llmu Pengetahuan Alam, Universitas Gadjah Mada,
Yogyakarta.

Koyuncu, H., 2008, Adsorption Kinetics of 3-hydroxybenzaldehyde on Native and
Activated Bentonite, Appl. Clay Sci., 38, 279-287.

Kumar, P., Jasra, R.V., dan Bhat, T.S.G., 1995, Evolution of Porosity and surface
Acidity in Montmorillonite Clay on Acid Activation, Ind. Eng. Chem.
Res., 34, 1440-1448.

Kumararaja, P., Manjaiah, K.M., Datta, S.C., Sarkar, B., 2017, Remediation of
metal contaminated soil by aluminium pillared bentonite: synthesis,
characterisation, equilibrium study and plant growth experiment,
Appl. Clay Sci., 137, 115-122.

Kusuma, H.S., Mahfud, M., 2017, The extraction of essential oils from patchouli
leaves (Pogostemon cablin benth) using a microwave air-hydrodistillation
method as a new green technique., RSC Advances, 7, 1336-1347.

Latief, M. A., 2018, Sintesis Komposit FesOs/Bentonit Asal Daerah Nanggung,
Bogor, Jawa Barat sebagai Adsorben Biru Metilena, Skripsi, Fakultas
Matematika dan llmu Pengetahuan Alam Institut Pertanian Bogor, Bogor.

Leonard, V.l., 1995, Material Chemistry an Emerging Discipline, ACS,
Washington.



ISOLASI MINYAK NILAM DAN SINTESIS SENYAWA PATCHOULI ASETAT MELALUI REAKSI
ESTERIFIKASI ALKOHOL DALAM

MINYAK NILAM DENGAN KATALIS HOMOGEN DAN HETEROGEN

VERA JUNIATI, Respati Tri Swasono, S.Si., M. Phil., Ph.D. ; Drs. Priatmoko, M.S.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/ 55

Liu, Y., Lotero, E., dan Goodwin, J.G., 2006, A Comparison of the Esterification
of Acetic Acid with Methanol using Heterogeneous versus Homogeneous
acid catalyst, J. Catal., 242, 278-286.

Maged, A., Kharbish, S., Ismael, 1.S., dan Bhatnagar, A., 2020, Characterization of
activated bentonite clay mineral and the mechanisms underlying its sorption
for ciprofloxacin from aqueous solution, Environ. Sci. Pollut. Res., 27,
32980-32997.

Mangun, H.M.S., 2009, Nilam. Penebar Swadaya, Jakarta.

Mappiratu, M.A., dan Razak, A.R., 2015, Optimasi Reaksi Esterifikasi Asam Laurat
dengan Metanol Menggunakan Katalis Asam Sulfat Pekat, J. Nat. Sci., 4(1),
46-55.

Mc Murry, 2010, Organic Chemistry 7th Enhanced Edition, CA: Cengage/Cole,
Belmont.

Moraes, D.S., Angélica, R.S., Costa, C.E.F., Rocha Filho, G.N., dan Zamian, J.R.,
2011, Bentonite functionalized with propyl sulfonic acid groups used as
catalyst in esterification reactions, Appl. Clay Sci., 51(3), 209-213.

Murray, H.H., 2007, Applied clay mineralogy: Developments in clay science 2,
Elsevier, London.

Nurdjanah N., Marwati T., 1998, Penanganan Bahan dan Penyulingan Minyak Nilam,
Monograf Nilam, 5, 100-107.

Oko, S., 2012, Sintesis Senyawa p-Metoksibenzil Asetat dan p-Metoksibenziltiol
Asetat dari Minyak Adas dengan Metode Sonikasi, Gelombang Mikro dan
Penggerusan, Tesis, Fakultas Matematika dan llmu Pengetahuan Alam,
Universitas Gadjah Mada, Yogyakarta.

Pawar, R. R., Bajaj, H. C., dan Lee, S., 2016, Activated Bentonite As A Low-Cost
Adsorbent for The Removal of Cu(ll) and Pb(ll) from Aqueous Solutions:
Batch and Column Studies, J. Ind. Eng. Chem., 34, 213-223.

Petit, S., 2006, Chapter 12.6 Fourier transform infrared spectroscopy, Dev.
Clay Sci., 1, 909-918.

Pocut, N.A., 2007, Aplikasi Proses Pengkelatan untuk Peningkatan Mutu Minyak
Nilam, J-RKL, 6(2).

Pourmortazavi, S.M., dan Hajimirsadeghi, S.S., 2007, Supercritical fluid extraction
in plant essential and volatile oil analysis, J. Chromatogr. A, 1163(1-2), 2-24.

Purbaningtyas, T.E., Wiyantoko, B., Kurniawati, P., dan Sari, M.K., 2014,
Decreasing in Acid Number of Patchouli Oil by Different Natural Adsorbent
and Variation of Contact Time, Eksakta, 14, 29-38.

Putranti, M.L.T.A., 2015, Esterifikasi Minyak Cendana Menggunakan Katalis
Asam Kilorida dan Zeolit Alam Teraktivasi Asam, Skripsi, Fakultas



ISOLASI MINYAK NILAM DAN SINTESIS SENYAWA PATCHOULI ASETAT MELALUI REAKSI
ESTERIFIKASI ALKOHOL DALAM

MINYAK NILAM DENGAN KATALIS HOMOGEN DAN HETEROGEN

VERA JUNIATI, Respati Tri Swasono, S.Si., M. Phil., Ph.D. ; Drs. Priatmoko, M.S.

UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/ 56

Matematika dan Ilmu Pengetahuan Alam, Universitas Gadjah Mada,
Yogyakarta.

Purwandari, K., Dewi, C., dan Cholissodin, I., 2016, Identification of Patchouli
Leaves Quality Using Self Organizing Maps (Som) Artificial Neural Network
Identification of Patchouli Leaves Quality Using Self, J. Environ. Eng.
Sustain. Technol., 03, 42-50.

Rahmayanti, D., Hadiguna, R.A., Santosa, dan Nazir, N., 2017, Dinamika Sistem
Pendapatan petani dan Produksi Minyak Nilam, Seminar Nasional Teknologi
Informasi, Komunikasi dan Industri (SNTIKI) 9, pp. 728-735.

Ramya, H.G., Palanimuthu, V., dan Rachna, S., 2013, an Introduction to Patchouli
(Pogostemon Cablin Benth) — a Medical and Aromatic Plant: its Importance
to Mankind, Agric. Eng. Int. CIGR J., 15, 243-250.

Rizki, A.l., 2020, Sintesis dan Karakterisasi Nanokomposit Bentonit/Magnetit serta
Aplikasinya untuk Pemulihan Sifat Fisiko-Kimia Minyak Pelumas Bekas,
Skripsi, Fakultas Matematika dan llmu Pengetahuan Alam, Universitas
Gadjah Mada, Yogyakarta.

Rukmana, R., 2004, Nilam Prospek Agribisnis dan Teknik Budidaya,
Percetakan Kanisius, Yogyakarta.

Sari, P.N., 2009, Analisis Ekspor Minyak Nilam Indonesia ke Amerika Serikat,
Tesis, Fakultas Matematika dan Ilmu Pengetahuan Alam, Universitas Gadjah
Mada, Yogyakarta.

Sastrohamidjojo, H., 2004, Kimia Minyak Atsiri, Gadjah Mada University Press,
Yogyakarta.

Setiawan, 1., 2002, Uji Stabilitas Struktur Na-Montmorillonit Terhadap Perlakuan
Asam Sulfat dan Asam Klorida, Skripsi, Fakultas Matematika dan llmu
Pengetahuan Alam, Universitas Gadjah Mada, Yogyakarta.

Souhoka, F.A., Al Aziz, A.Z.,, Nazudin, 2020, Patchouli Oil Isolation and
Identification of Chemical Components Using GC-MS, Indo. J. Chem. Res.,
8(2), 108-113.

Srilatha, K., Lingaiah, N., Devi, B.L.A.P., Prasad, R.B.N., Venkateswar, S., dan
Prasad, P.S.S., 2009, Esterification of free fatty acids for biodiesel production
over heteropoly tungstate supported on niobia catalysts, Appl. Catal. A- Gen.,
365(1), 28-33.

Srikrishna, A., & Satyanarayana, G., 2005, An enantiospecific total synthesis of (-)-
Patchouli alcohol, Tetrahedron Asymmetry, 16(24), 3992—-3997.

Sulaiman, 1., 2014, Perbandingan Beberapa Metode Ekstraksi Minyak Atsiri pada
Minyak Nilam (Pogostemon cablin), J. TIP Indonesia, 1 (6), 7-12.

Swamy, M., & Sinniah, U., 2015, A Comprehensive Review on the Phytochemical
Constituents and Pharmacological Activities of Pogostemon cablin Benth.:



ISOLASI MINYAK NILAM DAN SINTESIS SENYAWA PATCHOULI ASETAT MELALUI REAKSI
ESTERIFIKASI ALKOHOL DALAM

MINYAK NILAM DENGAN KATALIS HOMOGEN DAN HETEROGEN

VERA JUNIATI, Respati Tri Swasono, S.Si., M. Phil., Ph.D. ; Drs. Priatmoko, M.S.

O
UNIVERSITAS ) . . . . . . .
GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/ 57

An Aromatic Medicinal Plant of Industrial Importance, Molecules, 20(12),
8521-8547.

Tong, J., Yuan, L., Guo, F., Wang, Z.H., Jin, L., dan Guo, W.S., 2013, Selective
separation of patchouli alcohol from the essential oil ofCablin potchouliby
inclusion crystalline method, Nat. Prod. Res., 27(1), 32-36.

Trisunaryanti, W., Triwahyuni, E., dan Sudiono, S., 2005, Preparasi, modifikasi dan
karakterisasi katalis Ni-Mo/Zeolit alam dan Mo-Ni/Zeolit Alam, Jurnal
Teknoin, 10(4), 269- 283.

Vijaykumar, K., 2004, Patchouli and India-A great leap forward, National Seminar
of Prospectus and Potentials of Medicinal and Aromatic Crops, 106-107.

Vogel, A.L., 1978, Textbook of Practical Organic Chemistry, edisi ke-4,
Longman Group Limited, London, 331-332.

Wijaya, K., 1993, The Preparation of Pillared Saponite-Salicylideneaniline
Intercalation Compounds and Their Photo-Functional Properties, Tesis,
Waseda University, Tokyo.

Yuliawati, 1., 2014, Studi Isolasi dan Esterifikasi Patchouli Alkohol dari Minyak
Nilam, Tesis, Fakultas Matematika dan limu Pengetahuan Alam, Universitas
Gadjah Mada, Yogyakarta.

Zulkarnain, 1996, Pengkajian Aktivasi Bentonit Desa Garangan, kecamatan
Wonosegoro, Kabupaten Boyolali, Jawa Tengah sebagai Bahan Pemucat
dengan Media Asam Klorida, PPTM, Bandung.



