Kinetika Perubahan Senyawa Volatil Utama Daun Jeruk Purut (Citrus hystrix DC) Bubuk dengan Dua
Metode Pengemasan selama Penyimpanan
Bias Ayu Pakarti, Prof. Dr. Ir. Supriyadi, M.Sc.; Dr. Manikharda, S.T.P., M.Agr.

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

UNIVERSITAS
GADJAH MADA

DAFTAR PUSTAKA

Afifah, D. N., Ayustaningwarno, F., Rahmawati, A., Cantikatmaka, D. N., Wigati,
N., Noer, E. R., Widyastuti, N., Wijayanti, H. S., Sugianto, D. N., Ningrum,
Y. P. A., & Hastuti, V. N. (2023). Characteristics of wood apple (Limonia
acidissima L.) and soybean powder jelly for emergency food alternatives.
Scientific Reports, 13(1). https://doi.org/10.1038/s41598-023-42140-y

Akcura, S., Cakmakci, R., & Urusan, Z. (2023). Changes in the essential oil content
and composition of pelargonium graveolens I’her with different drying
methods. Grasas y Aceites, 74(1). https://doi.org/10.3989/gya.0226221

Alibas, 1., Zia, M. P., & Yilmaz, A. (2019). The Effect of Drying Methods on Color
and Chlorophyll Content of Parsley Leaves. Turkish Journal of Agriculture -
Food Science and Technology, 7(6).
https://doi.org/https://doi.org/10.24925/turjaf.v7i6.919-926.2548

Al-Khayri, J. M., Banadka, A., Nandhini, M., Nagella, P., Al-Mssallem, M. Q., &
Alessa, F. M. (2023). Essential Oil from Coriandrum sativum: A review on Its
Phytochemistry and Biological Activity. In Molecules (Vol. 28, Issue 2).
MDPI. https://doi.org/10.3390/molecules28020696

Amalia, R. R., Hairiyah, N., & Nuryati. (2022). Pendugaan Umur Simpan Bumbu
Bubuk Gangan Asam Khas Banjar Menggunakan Metode ASLT Shelf Life
Estimation Powder Seasoning Banjar’s Typical Gangan Asam using the ASLT
Method. Jurnal Teknologi Agro-Industri, 9(2).

Aradwad, P. P., T V, A. K., Sahoo, P. K., & Mani, I. (2021). Key issues and
challenges in spice grinding. In Cleaner Engineering and Technology (Vol. 5).
Elsevier Ltd. https://doi.org/10.1016/j.clet.2021.100347

Argyropoulos, D., & Miuller, J. (2014). Changes of essential oil content and
composition during convective drying of lemon balm (Melissa officinalis L.).
Industrial Crops and Products, 52, 118-124.
https://doi.org/10.1016/j.indcrop.2013.10.020

Astuti, I. P., Palupi, K. D., & Damayanti, F. (2022). Essential Oils Composition of
Kaffir Lime (Citrus hystrix DC.) Collection of Bogor Botanic Gardens from
Central Java and East Sumba. Journal of Tropical Biodiversity and
Biotechnology, 7(1). https://doi.org/10.22146/JTBB.66061

Bastarrachea, L., Dhawan, S., & Sablani, S. S. (2011). Engineering Properties of
Polymeric-Based Antimicrobial Films for Food Packaging. In Food
Engineering Reviews (Vol. 3, Issue 2, pp. 79-93).
https://doi.org/10.1007/s12393-011-9034-8

Bin Arif, A. (2016). Metode Accelerated Shelf Life Test (ASLT) dengan
Pendekatan Arrhenius dalam Pendugaan Umur Simpan Sari Buah Nanas,
Pepaya, dan Cempedak. Informatika Pertanian, 25(2), 189-198.

Budiarto, R., Poerwanto, R., Santosa, E., Efendi, D., Agusta, A., & Rofig, M. A.
(2024). Yield and Physicochemical Characteristics of Kaffir Lime Leaf

53



Kinetika Perubahan Senyawa Volatil Utama Daun Jeruk Purut (Citrus hystrix DC) Bubuk dengan Dua
Metode Pengemasan selama Penyimpanan
Bias Ayu Pakarti, Prof. Dr. Ir. Supriyadi, M.Sc.; Dr. Manikharda, S.T.P., M.Agr.

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

UNIVERSITAS
GADJAH MADA

Essential Oils Subjected to Different Post-Harvest Treatment. Journal of
Tropical Crop Science, 11(2), 97-104. https://doi.org/10.29244/jtcs.11.02.97-
104

Budiarto, R., Santosa, E., Efendi, D., & Agusta, A. (2021). Sensory Evaluation of
the Quality of Kaffir Lime (Citrus hystrix DC.) Leaves Sensory Evaluation of
the Quality of Kaffir Lime (Citrus hystrix DC.) Leaves Exposed to Different
Postharvest Treatments. Journal of Tropical Crop Science, 8(2), 71-79.
https://doi.org/https://doi.org/10.29244/jtcs.8.02.71-79

Calligaris, S., Manzocco, L., Anese, M., & Nicoli, M. C. (2019). Accelerated shelf
life testing. In Food Quality and Shelf Life (pp. 359-392). Elsevier.
https://doi.org/10.1016/B978-0-12-817190-5.00012-4

Catalano, A., Mariconda, A., D’Amato, A., lacopetta, D., Ceramella, J., Marra, M.,
Saturnino, C., Sinicropi, M. S., & Longo, P. (2024). Aldehydes: What We
Should Know  About  Them. Organics, 5(4), 395-428.
https://doi.org/10.3390/0rg5040021

Chang, H.-T., Lin, C.-Y., Hsu, L.-S., & Chang, S.-T. (2021). Thermal Degradation
of Linalool-Chemotype Cinnamomum osmophloeum Leaf Essential Oil and
Its Stabilization by Microencapsulation with B-Cyclodextrin. Molecules,
26(409). https://doi.org/10.3390/molecules

Chen, J., Wang, J., Ge, Y., Ping, H., & Liu, W. (2023). Difference in Quality and
Volatile Flavor Compounds of Zingiber officinale Roscoe with Different
Drying Methods. Journal of Food Quality, 2023.
https://doi.org/10.1155/2023/5560410

Chetti, M. B., Deepa, G. T., Antony, R. T., Khetagoudar, M. C., Uppar, D. S., &
Navalgatti, C. M. (2014). Influence of vacuum packaging and long term
storage on quality of whole chilli (Capsicum annuum L.). Journal of Food
Science and Technology, 51(10), 2827-2832. https://doi.org/10.1007/s13197-
012-0763-3

Chizzola, R. (2013). Regular monoterpenes and sesquiterpenes (essential oils). In
Natural Products: Phytochemistry, Botany and Metabolism of Alkaloids,
Phenolics and Terpenes (pp. 2973-3008). Springer Berlin Heidelberg.
https://doi.org/10.1007/978-3-642-22144-6_130

Day, B. P. F. (2008). Modified atmosphere and active packaging of chilled foods.
In Chilled Foods: A Comprehensive Guide (pp. 158-187). Elsevier.
https://doi.org/10.1533/9781845694883.1.158

Diaz-Maroto, M. C., Alafién Pardo, E., Castillo-Mufioz, N., Diaz-Maroto, 1. J., &
Pérez-Coello, M. S. (2009). Effect of storage conditions on volatile
composition of dried rosemary (Rosmarinus officinalis L.) leaves. Flavour and
Fragrance Journal, 24(5), 245-250. https://doi.org/10.1002/ffj.1937

Diaz-Maroto, M. C., Palomo, E. S., Castro, L., Gonzalez Vifias, M. A., & Pérez-
Coello, M. S. (2004). Changes produced in the aroma compounds and
structural integrity of basil (Ocimum basilicum L) during drying. Journal of

54



Kinetika Perubahan Senyawa Volatil Utama Daun Jeruk Purut (Citrus hystrix DC) Bubuk dengan Dua
Metode Pengemasan selama Penyimpanan
Bias Ayu Pakarti, Prof. Dr. Ir. Supriyadi, M.Sc.; Dr. Manikharda, S.T.P., M.Agr.

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

UNIVERSITAS
GADJAH MADA

the Science of Food and Agriculture, 84(15), 2070-2076.
https://doi.org/10.1002/jsfa.1921

Diaz-Maroto, M. C., Pérez-Coello, M. S., & Cabezudo, M. D. (2002a). Effect of
different drying methods on the volatile components of parsley (Petroselinum
crispum L.). European Food Research and Technology, 215(3), 227-230.
https://doi.org/10.1007/s00217-002-0529-7

Diaz-Maroto, M. C., Pérez-Coello, M. S., & Cabezudo, M. D. (2002b). Effect of
drying method on the volatiles in bay leaf (Laurus nobilis L.). Journal of
Agricultural and Food Chemistry, 50(16), 4520-4524.
https://doi.org/10.1021/jf011573d

Duncan, S. E., Moberg, K., Amin, K. N., Wright, M., Newkirk, J. J., Ponder, M. A.,
Acuff, G. R., & Dickson, J. S. (2017). Processes to Preserve Spice and Herb
Quality and Sensory Integrity During Pathogen Inactivation. Journal of Food
Science, 82(5), 1208-1215. https://doi.org/10.1111/1750-3841.13702

Emblem, A. (2013). Modified atmosphere packaging and other active packaging
systems for food, beverages and other fast-moving consumer goods. In Trends
in Packaging of Food, Beverages and Other Fast-Moving Consumer Goods
(FMCG) (pp. 22-34). Elsevier Inc.
https://doi.org/10.1533/9780857098979.22

Ernstgard, L., Iregren, A., Sjogren, B., Svedberg, U., & Johanson, G. (2006). Acute
effects of exposure to hexanal vapors in humans. Journal of Occupational and
Environmental Medicine, 48(6), 573-580.
https://doi.org/10.1097/01.jom.0000215235.42071.68

Esmaeili, S., Khanniri, E., Berengi Ardestani, S., Barzegar, M., & Sahari, M. A.
(2023). What are the effects of gamma irradiation, modified atmosphere
packaging, and storage on different properties of turmeric essential oil?
Radiation Physics and Chemistry, 204.
https://doi.org/10.1016/j.radphyschem.2022.110677

Fang, W., Cao, A,, Yan, D., Han, D., Li, J., Liu, X., Li, Y., Ouyang, C., & Wang,
Q. (2017). Effect of environmental conditions on the permeability of low
density polyethylene film and totally impermeable film to methyl
isothiocyanate fumigant. In Science of the Total Environment (Vols. 599-600,
pp. 1-8). Elsevier B.V. https://doi.org/10.1016/j.scitotenv.2017.03.002

Farooq, U., Pov, S., Suwansri, S., Thanasukarn, P., Jarunrattanasri, A., Mansour
Abu-ali, J., & Ratanatriwong, P. (2018). ENHANCEMENT OF
APPEARANCE AND FLAVOR RETENTION OF DRIED KAFFIR LIME
(CITRUS HYSTRIX D.C.) LEAVES BY LOW IMPACT DRYING PROCESS
(Vol. 42, Issue 2).

Ferron, L., Milanese, C., Colombo, R., & Papetti, A. (2021). Development of an
accelerated stability model to estimate purple corn cob extract powder
(Moradyn) shelf-life. Foods, 10(7). https://doi.org/10.3390/foods10071617

Francomano, F., Caruso, A., Barbarossa, A., Fazio, A., Torre, C. La, Ceramella, J.,
Mallamaci, R., Saturnino, C., lacopetta, D., & Sinicropi, M. S. (2019). B-

55



Kinetika Perubahan Senyawa Volatil Utama Daun Jeruk Purut (Citrus hystrix DC) Bubuk dengan Dua
Metode Pengemasan selama Penyimpanan
Bias Ayu Pakarti, Prof. Dr. Ir. Supriyadi, M.Sc.; Dr. Manikharda, S.T.P., M.Agr.

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

caryophyllene: A sesquiterpene with countless biological properties. In
Applied Sciences (Switzerland) (Vol. 9, Issue 24). MDPI AG.
https://doi.org/10.3390/app9245420
Ganjewala, D. (2009). Cymbopogon essential oils: Chemical compositions and
bioactivities. International Journal of Essential Oil Therapeutics, 3, 56-65.
Hariyadi, P. (2019). Masa Simpan dan Batas Kadaluwarsa Produk Pangan:
Pendugaan, Pengelolaan, dan Penandaannya (1st ed.). PT. Gramedia Pustaka

Utama.
Hasani, F. J., & Damayanti, R. (2022). Journal Review : Vacuum Packaging on the
Quality and Shelf-Life of Fishery Products.

https://www.researchgate.net/publication/366604097

Herath, H. M. W., Iruthayathas, E. E., & Ormrod, D. P. (1979). Temperature Effects
on Essential Oil Composition of Citronella Selections. Economy Botany,
33(4), 425-430.

Herawati, H. (2008). Penentuan Umur Simpan pada Produk Pangan. Jurnal Litbang
Pertanian, 27(4), 124-130.

Human, C., de Beer, D., Tredoux, A., de Villiers, A., & Joubert, E. (2023). Stability
of labile xanthones and dihydrochalcones in a ready-to-drink honeybush
beverage during storage. Journal of the Science of Food and Agriculture,
103(12), 5697-5708. https://doi.org/10.1002/jsfa.12646

Jirapakkul, W., Tinchan, P., & Chaiseri, S. (2013). Effect of drying temperature on
key odourants in Kkaffir lime (Citrus hystrix D.C., Rutaceae) leaves.
International Journal of Food Science and Technology, 48(1), 143-149.
https://doi.org/10.1111/j.1365-2621.2012.03170.x

Johnson, H. E., Merry, R. J., Davies, D. R., Kell, D. B., Theodorou, M. K., &
Griffith, G. W. (2005). Vacuum packing: A model system for laboratory-scale
silage fermentations. Journal of Applied Microbiology, 98(1), 106-113.
https://doi.org/10.1111/j.1365-2672.2004.02444 .x

Juhari, N. H., Lasekan, O., Kharidah, M., & Ab Karim, S. (2005). Effect of hot-air
drying on the physicochemical properties of kaffir lime leaves-Citrus hystrix
Article in Journal of Food Agriculture and Environment - November 2013
CITATIONS 0 READS 687. www.world-food.net

King, K. (2006). Packaging and storage of herbs and spices. In Handbook of Herbs
and Spices (Vol. 3, pp. 86-102). Elsevier Ltd.
https://doi.org/10.1533/9781845691717.1.86

Kirkin, C., & Gunes, G. (2018). Modified atmosphere packaging and gamma-
irradiation of some herbs and spices: Effects on antioxidant and antimicrobial
properties. Journal of Food Processing and Preservation, 42(8).
https://doi.org/10.1111/jfpp.13678

Kurita, N., Miyaji, M., Kuraney, R., Takahara, Y., & Ichimura, K. (1979).
Antifungal activity and molecular orbital energies of aldehyde compounds
from oils of higher plants. Agricultural and Biological Chemistry, 43(11),
2365-2371. https://doi.org/10.1080/00021369.1979.10863805

56



UNIVERSITAS

Metode Pengemasan selama Penyimpanan
Bias Ayu Pakarti, Prof. Dr. Ir. Supriyadi, M.Sc.; Dr. Manikharda, S.T.P., M.Agr.

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

GADJAH MADA

Kusuma, H. S., Nasution, R. A., & Permatasari, D. (2023). Drying process on kaffir
lime leaves using microwave: Evaluation of the drying performance and
energy analysis of different microwave powers and sizes of leaves. Applied
Food Research, 3(2). https://doi.org/10.1016/j.afres.2023.100317

Labuza, T. P., & Schmidl, M. K. (1985). Accelerated shelf-life testing of foods.
Food Technology, 39(9), 57-62.

Lee, H. Y., & Ko, M. J. (2021). Thermal decomposition and oxidation of -
caryophyllene in black pepper during subcritical water extraction. Food
Science and Biotechnology, 30(12), 1527-1533.
https://doi.org/10.1007/s10068-021-00983-z

Lomeli-martin, A., Martinez, L. M., Welti-chanes, J., & Escobedo-avellaneda, Z.
(2021). Induced changes in aroma compounds of foods treated with high
hydrostatic pressure: A review. In Foods (Vol. 10, Issue 4). MDPI AG.
https://doi.org/10.3390/foods10040878

Méaki-Arvela, P., Tiainen, L.-P., Lindblad, M., Demirkan, K., Kumar, N., Sjéholm,
R., Ollongvist, T., Véyrynen, J., Salmi, T., & Murzin, D. Y. (2003). Liquid-
phase hydrogenation of citral for production of citronellol: catalyst selection.
In Applied Catalysis A: General.

Malpass, D. B. (2010). Introduction to Polymers of Ethylene. In J. E. Couper, R.
Islam, V. Kulkarni, P. Martin, A. Y. Nee, J. G. Speight, R. Erdlac, P.
Khaladkar, N. Lieberman, W. K. Muhlbauer, & S. Sherif (Eds.), Introduction
to Industrial Polyethylene: Properties, Catalysts, Processes (pp. 1-22).
Scrivener Publishing LLC.

Man, C. M. D. (2004). Shelf-life testing. In Understanding and Measuring the
Shelf-Life of Food (pp. 340-356). Elsevier.
https://doi.org/10.1533/9781855739024.2.340

Mathlouthi, M. (2001). Water content, water activity, water structure and the
stability of foodstuffs. Food Control, 12, 409-417.
www.elsevier.com/locate/foodcont

Melo, A. S., Leite, W. R. M., Kato, M. T., & Barros, K. K. (2021). Essential oil and
linalool contents in basil (Ocimum basilicum) irrigated with reclaimed water.
Annals of Laparoscopic and Endoscopic Surgery, 70(5), 773-782.
https://doi.org/10.2166/aqua.2021.057

Miladi, M., Martins, A. A., Mata, T. M., Vegara, M., Pérez-Infantes, M., Remmani,
R., Ruiz-Canales, A., & Nufez-Gomez, D. (2021). Optimization of
Ultrasound-Assisted Extraction of Spent Coffee Grounds Oil Using Response
Surface Methodology. Processes, 9(11). https://doi.org/10.3390/PR9112085

Moreira-Leite, B., Antunes, R., Cotas, J., Martins, N., Costa, N., Noronha, J. P.,
Mata, P., & Diniz, M. (2023). Modified Atmosphere Packaging (MAP) for
Seaweed Conservation: Impact on Physicochemical Characteristics and
Microbiological Activity. Foods, 12(14).
https://doi.org/10.3390/foods12142736

57

Kinetika Perubahan Senyawa Volatil Utama Daun Jeruk Purut (Citrus hystrix DC) Bubuk dengan Dua



Kinetika Perubahan Senyawa Volatil Utama Daun Jeruk Purut (Citrus hystrix DC) Bubuk dengan Dua
Metode Pengemasan selama Penyimpanan
Bias Ayu Pakarti, Prof. Dr. Ir. Supriyadi, M.Sc.; Dr. Manikharda, S.T.P., M.Agr.

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

UNIVERSITAS
GADJAH MADA

Mdiller, J., & Heindl, A. (2006). Chapter 17 Drying of Medicinal Plants. In R. J.
Bogers, L. E. Craker, & D. Lange (Eds.), Medicinal and Aromatic Plants:
Agricultural, Commercial, Ecological, Legal, Pharmacological and Social
Aspects (Vol. 17, pp. 237-252).

Murakami, A., Nakamura, Y., Koshimizu, K., & Ohigashi, H. (1995).
Glyceroglycolipids from Citrus hystrix, a Traditional Herb in Thailand,
Potently Inhibit the Tumor-Promoting Activity of 12-O-Tetradecanoylphorbol
13-Acetate in Mouse Skin. In J. Agric. Food Chem (Vol. 43).

Naibaho, N. M., Safitri, A. S. M., Rudito, Popang, E. P., Syauqi, A., Saragih, B.,
Amirta, R., & Arung, E. T. (2024). Chemical composition and antibacterial
activity of essential oil kaffir lime (Citrus hystrix DC) leaves from East
Borneo. Food Research, 8(1), 250-256.
https://doi.org/10.26656/fr.2017.8(1).100

Ng, M., Lawlor, J. B., Chandra, S., Chaya, C., Hewson, L., & Hort, J. (2012). Using
quantitative descriptive analysis and temporal dominance of sensations
analysis as complementary methods for profiling commercial blackcurrant
squashes.  Food Quality and  Preference, 25(2), 121-134.
https://doi.org/10.1016/j.foodqual.2012.02.004

Ostbring, K., Sjéholm, 1., Rayner, M., & Erlanson-Albertsson, C. (2020). Effects
of storage conditions on degradation of chlorophyll and emulsifying capacity
of thylakoid powders produced by different drying methods. Foods, 9(5).
https://doi.org/10.3390/foods9050669

Paxton, N. C., Allenby, M. C., Lewis, P. M., & Woodruff, M. A. (2019). Biomedical
applications of polyethylene. In European Polymer Journal (Vol. 118, pp.
412-428). Elsevier Ltd. https://doi.org/10.1016/j.eurpolym;j.2019.05.037

Phahom, T., Kerr, W. L., Pegg, R. B., & Phoungchandang, S. (2017). Effect of
packaging types and storage conditions on quality aspects of dried Thunbergia
laurifolia leaves and degradation kinetics of bioactive compounds. Journal of
Food Science and Technology, 54(13), 4405-4415.
https://doi.org/10.1007/s13197-017-2917-9

Pirbalouti, A. G., Salehi, S., & Craker, L. (2017). Effect of drying methods on
qualitative and quantitative properties of essential oil from the aerial parts of
coriander. Journal of Applied Research on Medicinal and Aromatic Plants, 4,
35-40. https://doi.org/10.1016/j.jarmap.2016.07.006

Prabowo, U. S., Winarti, S., & SP, B. (2020). The effect of temperature and drying
time on rujak cingur spices powder properties and its change during storage.
Anjoro: International Journal of Agriculture and Business, 1(2), 30-36.
https://doi.org/10.31605/anjoro.v1i2.778

Raitio, R., Orlien, V., & Skibsted, L. H. (2011). Storage stability of cauliflower
soup powder: The effect of lipid oxidation and protein degradation reactions.
Food Chemistry, 128(2), 371-379.
https://doi.org/10.1016/j.foodchem.2011.03.038

58



Kinetika Perubahan Senyawa Volatil Utama Daun Jeruk Purut (Citrus hystrix DC) Bubuk dengan Dua
Metode Pengemasan selama Penyimpanan
Bias Ayu Pakarti, Prof. Dr. Ir. Supriyadi, M.Sc.; Dr. Manikharda, S.T.P., M.Agr.

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

UNIVERSITAS
GADJAH MADA

Raksakantong, P., Siriamornpun, S., & Meeso, N. (2012). Effect of drying methods
on volatile compounds, fatty acids and antioxidant property of Thai kaffir lime
(Citrus hystrix D.C.). International Journal of Food Science and Technology,
47(3), 603-612. https://doi.org/10.1111/j.1365-2621.2011.02883.x

Ramachandra, C. T., & Rao, P. S. (2013). Shelf-life and colour change kinetics of
Aloe vera gel powder under accelerated storage in three different packaging
materials. Journal of Food Science and Technology, 50(4), 747-754.
https://doi.org/10.1007/s13197-011-0398-9

Rao, B. R. R., Rajput, D. K., & Patel, R. P. (2011). Storage of essential oils:
Influence of presence of water for short periods on the composition of major
constituents of the essential oils of four economically important aromatic
crops. Journal of Essential Oil-Bearing Plants, 14(6), 673-678.
https://doi.org/10.1080/0972060X.2011.10643988

Ratti, C. (2013). Freeze drying for food powder production. In Handbook of Food
Powders: Processes and Properties (pp. 57-84). Elsevier Inc.
https://doi.org/10.1533/9780857098672.1.57

Razak, N. A., Hamid, N. A., & Shaari, A. R. (2018a). Effect of storage temperature
on moisture content of encapsulated Orthosiphon stamineus spray-dried
powder. AIP Conference Proceedings, 2030.
https://doi.org/10.1063/1.5066835

Razak, N. A., Hamid, N. A., & Shaari, A. R. (2018b). Effect of vacuum and non-
vacuum packaging on total phenolic content of encapsulated orthosiphon
stamineus spray-dried powder during storage. Solid State Phenomena, 280
SSP, 330-334. https://doi.org/10.4028/www.scientific.net/SSP.280.330

Saxena, V., Patel, B. B., Sutar, R. F., & Joshi, D. C. (2018). Improving quality of
cumin powder through cryogenic grinding technology. Journal of Food
Processing and Preservation, 42(1). https://doi.org/10.1111/jfpp.13371

Setiyoningrum, F., Lioe, H. N., Apriyantono, A., & Abbas, A. (2018). Drying and
pulverization processes affect the physico-chemical properties of kaffir lime
leaves (Citrus hystrix DC). In International Food Research Journal (Vol. 25,
Issue 6).

Skold, M., Karlberg, A. T., Matura, M., & Borje, A. (2006). The fragrance chemical
[-caryophyllene - Air oxidation and skin sensitization. Food and Chemical
Toxicology, 44(4), 538-545. https://doi.org/10.1016/}.fct.2005.08.028

Somala, N., Laosinwattana, C., & Teerarak, M. (2022). Formulation process,
physical stability and herbicidal activities of Cymbopogon nardus essential oil-
based nanoemulsion. Scientific Reports, 12(1).
https://doi.org/10.1038/s41598-022-14591-2

Surburg, H., & Panten, J. (2016). Common Fragrance and Flavor Materials. In
Common Fragrance and Flavor Materials (6th ed.). Wiley.
https://doi.org/10.1002/9783527693153.fmatter

Tabari, M. A., Youssefi, M. R., Esfandiari, A., & Benelli, G. (2017). Toxicity of -
citronellol, geraniol and linalool from Pelargonium roseum essential oil

59



Kinetika Perubahan Senyawa Volatil Utama Daun Jeruk Purut (Citrus hystrix DC) Bubuk dengan Dua
Metode Pengemasan selama Penyimpanan
Bias Ayu Pakarti, Prof. Dr. Ir. Supriyadi, M.Sc.; Dr. Manikharda, S.T.P., M.Agr.

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

UNIVERSITAS
GADJAH MADA

against the West Nile and filariasis vector Culex pipiens (Diptera: Culicidae).
Research in Veterinary Science, 114, 36-40.
https://doi.org/10.1016/j.rvsc.2017.03.001

Tasirin, S. M., Puspasari, I., Lun, A. W., Chai, P. V., & Lee, W. T. (2014). Drying
of kaffir lime leaves in a fluidized bed dryer with inert particles: Kinetics and
quality determination. Industrial Crops and Products, 61, 193-201.
https://doi.org/10.1016/j.indcrop.2014.07.004

Tsai, M. J., Chang, W. Y., Chiu, I. H., Lin, I. L., & Wu, P. C. (2023). Improvement
in Skin Penetration Capacity of Linalool by Using Microemulsion as a
Delivery Carrier: Formulation Optimization and In Vitro Evaluation.
Pharmaceutics, 15(5). https://doi.org/10.3390/pharmaceutics15051446

Tsigoriyna, L., Sango, C., & Batovska, D. (2024). An Update on Microbial
Biosynthesis of B-Caryophyllene, a Sesquiterpene with  Multi-
Pharmacological Properties. In Fermentation (Vol. 10, Issue 1).
Multidisciplinary Digital Publishing Institute (MDPI).
https://doi.org/10.3390/fermentation10010060

Tuasamu, Y. (2018). Karakterisasi Morfologi Daun dan Anatomi Stomata pada
Beberapa Species Tanaman Jeruk (Citrus sp) (Characterization of Stomato
Leaf And Anatomic Morphology in Several Species of Orange Plants (Citrus
sp)). 11(2), 85-90. https://doi.org/10.29239/j.agrikan.11.2.85

Ughetti, A., D’Eusanio, V., Strani, L., Russo, A. L., & Roncaglia, F. (2024).
Influence of Drying and Storage Conditions on the Volatile Organic
Compounds  Profile of Spirulina Platensis. Separations, 11(6).
https://doi.org/10.3390/separations11060180

Waikedre, J., Dugay, A., Barrachina, I., Herrenknecht, C., Cabalion, P., & Fournet,
A. (2010). Chemical composition and antimicrobial activity of the essential
oils from New Caledonian Citrus macroptera and Citrus hystrix. Chemistry
and Biodiversity, 7(4), 871-877. https://doi.org/10.1002/cbdv.200900196

Warsito, Noorhamdani, Sukardi, & Suratmo. (2017). Aktivitas Antioksidan dan
Antimikroba Minyak Jeruk Purut dan Komponen Utamanya. Journal of
Environmental Engineering & Sustainable Technology, 4, 1318.

Wartini, N. M., Ina, P. T., & Putra, G. (2010). Perbedaan Kandungan Senyawa
Volatil Daun Salam (Eugenia polyantha Wight) pada Beberapa Proses Curing.
In AGRITECH (Vol. 30, Issue 4).

Wijaya, C. H. (1995). Oriental natural flavor: Liquid and spray-dried flavor of
“Jeruk Purut” (Citrus hystrix DC) leaves. Developments in Food Science, 37,
235-248. https://doi.org/https://doi.org/10.1016/S0167-4501(06)80159-7

Wulandari, Y. W., Anwar, C., & Supriyadi, S. (2019). Effects of drying time on
essential oil production of kaffir lime (Citrus hystrix DC) leaves at ambient
temperature. I0P Conference Series: Materials Science and Engineering,
633(1). https://doi.org/10.1088/1757-899X/633/1/012011

Wungsintaweekul, J., Sitthithaworn, W., Putalun, W., Pfeifhoffer, H. W., &
Brantner, A. (2010). Antimicrobial, antioxidant activities and chemical

60



Metode Pengemasan selama Penyimpanan
Bias Ayu Pakarti, Prof. Dr. Ir. Supriyadi, M.Sc.; Dr. Manikharda, S.T.P., M.Agr.

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

UNIVERSITAS
GADJAH MADA

composition of selected Thai spices. In / Songklanakarin J. Sci. Technol (Vol.
32, Issue 6). https://www.researchgate.net/publication/287599296

Yu, J., Jing, N, Yang, F., Wang, S., Yan, J., Ma, Y., & Wei, A. (2023). Effects of
packaging and storage temperatures on the bioactive compounds and
antioxidant capacity of dried Zanthoxylum bungeanum Maxim. During long-
term storage. Scientia Horticulturae, 321.
https://doi.org/10.1016/j.scienta.2023.112231

Zang, J., Qing, M., Chi, Y., & Chi, Y. (2024). Extending the shelf-life of whole egg
powder with different packaging: Based on the multivariate accelerated shelf-
life test model. Food Chemistry, 460.
https://doi.org/10.1016/j.foodchem.2024.140602

61

Kinetika Perubahan Senyawa Volatil Utama Daun Jeruk Purut (Citrus hystrix DC) Bubuk dengan Dua



