DAFTAR PUSTAKA

Adinugroho, W. C., Kusmana, C., & Mansur, I. (2019). Karakteristik tanah lahan
pasca tambang dan upaya perbaikannya. Jurnal llmu Tanah Dan Lingkungan,
21(2), 115-124.

Agus, F. (2004). Indonesian soil database and predicted stock of soil carbon. In
World Soil Resources Reports. FAO.

Ahsan, N., Jalil, M. A., & Diba, F. (2019). Assessment of heavy metals uptake and
translocation by Aquilaria malaccensis planted in soils containing sewage
sludge. Applied Ecology and Environmental Research, 17(2), 2149-2164.
https://doi.org/10.15666/aeer/1702_21492164

Ali, M. S., Saleem, M., & Ali; Z.'(2013). Azulene derivatives and their biological
activities. Natural Product Research, 27(6), 593-602.
https://doi.org/10.1080/14786419.2012.671921

Alloway, B. J. (1995). Heavy metals in soils. Blackie Academic & Professional.

Alloway, B. J. (2013). Heavy metals in soils: Trace metals and metalloids in soils
and their bioavailability (3rd ed.). Springer. https://doi.org/10.1007/978-94-
007-4470-7

Alwis, W. N. H. de, Subasinghe, S., & Hettiarachchi, D. S. (2019). Characterisation
and Variation of Agarwood Resins From Gyrinops Walla. Journal of Tropical
Forest Science. https://doi.org/10.26525/jtfs2019.31.2.222229

AOAC (2005). Official Methods of Analysis of the AOAC International (18th ed.).
AOAC International.

Asiedu, Y., & Gu, P. (1998). Product life cycle cost analysis: State of the art review.
International Journal of Production Research, 36(4), 883-908.

Atikah, N., Yusoff, M., Tajuddin, S. N., Hisyam, A., Adila, N., & Omar, M. (2015).
Agarwood Essential Oil: Study on Optimum Parameter and Chemical
Compounds of Hydrodistillation Extraction. Journal of Applied Science and
Agriculture J. Appl. Sci. & Agric, 10(105), 1-5. www.aensiweb.com/JASA

ATSDR (2017). Toxicological profile for antimony. U.S. Department of Health and
Human Services.

Awliya, U. T., & Suryaningtyas, D. T. (2023). Effectiveness of mine land
reclamation in Indonesia: Case studies and innovative approaches for
ecosystem restoration. Jurnal Pengelolaan Lingkungan Pertambangan, 2(1).
https://doi.org/10.70191/jplp.v2il1.62277

Azwanida, N. N. (2015). A review on the extraction methods used in medicinal
plants: Principles, strengths, and limitations. Medicinal & Aromatic Plants,



4(3), 1-6. https://doi.org/10.4172/2167-0412.1000196

Badan Standardisasi Nasional. (2011). Gaharu (Issue SNI 7631:2011). Badan
Standardisasi Nasional.

Baser, K. H. C., & Buchbauer, G. (2015). Handbook of Essential Oils: Science,
Technology, and Applications (2nd ed.). CRC Press.

Batubara, R., Surjanto, Hanum, T., Handika, A., & Affandi, O. (2020). The
Screening of Phytochemical and Antioxidant Activity of Agarwood Leaves
(Aquilaria Malaccensis) From Two Sites in North Sumatra, Indonesia.
Biodiversitas Journal of Biological Diversity, 21(4).
https://doi.org/10.13057/biodiv/d210440

Begum, K., Das, A., Ahmed, R., Akhtar,.S., Kulkarni, R., & Banu, S. (2024).
Genome-wide analysis of respiratory burst oxidase homolog (Rboh) genes in
Aquilaria species and insight into ROS-mediated metabolites biosynthesis and
resin  deposition.  Frontiers in  Plant Science, 14, 1326080.
https://doi.org/10.3389/fpls.2023.1326080

Bekti, H. S., Budi, S., & Wibowo, C. (2022). Arbuscular Mycorrhizal Fungi
Inoculum and Soil Ameliorants Enhance the Growth of Falcataria Moluccana
in Revegetation of Post-Silica Sand Mining Land in Sukabumi, Indonesia.
Biodiversitas Journal of Biological Diversity, 23(2).
https://doi.org/10.13057/biediv/d230264

Bent, S., Padula, A., Moore, D., Patterson, M., & Mehling, W. (2006). Valerian for
sleep: A systematic review and meta-analysis. American Journal of Medicine,
119(12), 1005-1012.

Bernard, A. B., & Jones, C. I. (1996). Comparing apples to oranges: Productivity
convergence and measurement across industries and countries. The American
Economic Review, 86(5), 1216-1238.

Bharadwaj, R., Sahoo, D.,-& Mohanty, K. (2019). ‘Effect of microwave and
ultrasonic assisted extraction on the release of bioactive compounds from
lignocellulosic  biomass.  Bioresource  Technology, 285, 121314.
https://doi.org/10.1016/j.biortech.2019.121314

Bhuiyan, M. N. 1., Begum, J., & Bhuiyan, M. N. H. (2009). Analysis of essential
oil of agarwood tree (Aquilaria agallocha Roxb.) grown in Bangladesh.
Bangladesh Journal of Pharmacology, 4(1), 24-28.

Blank, L. T., & Tarquin, A. J. (2018). Engineering Economy (8th ed.). McGraw-
Hill Education.

Boland, M. (2009). What is Value-added Agriculture? Department of Agricultural
Economics, Kansas State University.

Brunton, L. L., Hilal-Dandan, R., & Knollmann, B. C. (2018). Goodman and



Gilman’s The Pharmacological Basis of Therapeutics (13th ed.). McGraw-
Hill Education.

Budiadi, B., Marsoem, S. N., & Indrajaya, Y. (2018). Pengembangan gaharu dalam
sistem agroforestri di lahan marginal. Jurnal Penelitian Hutan Tanaman,
15(2), 91-104.

Bunte, F. (2006). Pricing and Performance in Agri-Food Supply Chains (First
Edit). LEI, Wageningen University and Research Centre.

Burdock, G. A. (2010). Fenaroli’s Handbook of Flavor Ingredients (6th ed.). CRC
Press.

Calder, P. C. (2015). Marine omega-3 fatty acids and inflammatory processes:
Effects, mechanisms and clinical.relevance. Biochimica et Biophysica Acta -
Molecular' and 1 Cell " Biology —of ' "“Lipids;; 1851(4), 469-484.
https://doi.org/10.1016/j.bbalip.2014.08.010

Canaj, K., Parente, A., D’Imperio, M., Boari, F., Buono, V., Toriello, M., Mehmeti,
A., & Montesano, F. F. (2021). Can precise irrigation support the sustainability
of protected cultivation? A life-cycle assessment and life-cycle cost analysis.
Water, 14(1), 6. https://doi.org/10.3390/w14010006

Chan, C. H., Yusoff, R., Ngoh, G. C., & Kung, F. W. L. (2011). Microwave-assisted
extractions of active ingredients from plants. Journal of Chromatography A,
1218(37), 6213-6225. https://doi.org/10.1016/j.chroma.2011.07.040

Chandran, M., Prasad, M. N. V, & Freitas, H. (2018). Rehabilitation of coal mine
degraded lands: A review on ecological restoration approaches. Ecological
Engineering, 112, 100-116.

Chemat, F., Rombaut, N., Sicaire, A. G., Meullemiestre, A., Fabiano-Tixier, A. S.,
& Abert-Vian, M. (2017). Ultrasound assisted extraction of food and natural
products. Mechanisms, techniques, combinations, protocols and applications:
A review. Ultrasonics Sonochemistry, 34, 540-560.
https://doi.org/10.1016/j.ultsonch.2016.06.035

Chen, F., Zhang, Q., & Guo, Y. (2019). Ultrasound-assisted extraction and
structural characterization of bioactive compounds from lignocellulosic
biomass. Ultrasonics Sonochemistry, 56, 52-61.
https://doi.org/10.1016/j.ultsonch.2019.04.002

Chen, H. Q., Wei, J. H., Yang, J. S., Zhang, Z., Yang, Y., Gao, Z. H., & Sui, C.
(2012). Chemical constituents of agarwood originating from the wound-
induced Aquilaria sinensis. Chemistry & Biodiversity, 9(2), 236-250.
https://doi.org/10.1002/cbdv.201100078

Chen, Y., Xie, M. Y., Nie, S. P, Li, C., & Wang, Y. X. (2020). Ultrasound-assisted
extraction of bioactive compounds from plants and its application in the food
industry. Food Research International, 137, 109711.



https://doi.org/10.1016/j.foodres.2020.109711

Chhipa, H., & Kaushik, N. (2017). Fungal and bacterial diversity associated with
agarwood: A review. Current Research in Environmental & Applied
Mycology, 7(3), 205-218.

Coltrain, D., Barton, D., & Boland, M. (2000). Value Added: Opportunities and
Strategies. Arthur Capper Cooperative Center, Department of Agricultural
Economics, Kansas State University.

Dai, J., & Mumper, R. J. (2010). Plant phenolics: Extraction, analysis and their
antioxidant and anticancer properties. Molecules, 15(10), 7313-7352.
https://doi.org/10.3390/mo|eguIe515107313

De Menna, F., Loubiere, M., Dietershagen, J., Unger, N., & Vittuari, M. (2016).
Methodology for evaluating Life Cycle Costing (LCC). European Union
Horizon Programme.

Depkes RI, D. K. R. I. (2008). Farmakope Herbal Indonesia (Edisi I). Departemen
Kesehatan Republik Indonesia.

Desbois, A. P., & Smith, V. J, (2010). Antibacterial free fatty acids: Activities,
mechanisms and biotechnological potential. Applied Microbiology and
Biotechnology, 85(6), 1629-1642. https://doi.org/10.1007/s00253-009-2355-
3

Dhillon, B. S. (2010). Life Cycle Costing for Engineers. CRC Press.
https://doi.org/10.1201/9781420072554

Dong, J., Liu, Y., Liang, Z., & Wang, W. (2011). Microwave-assisted extraction of
total phenolic compounds from Commiphora africana resin. Food Chemistry,
129(2), 747-752. https://doi.org/10.1016/j.foodchem.2011.05.021

Eurlings, M. C. M., Gravendeel, B., & van Beek, H. H. (2010). Molecular
identification of agarwood (Aquilaria spp., Thymelaeaceae) in illegal trade.
Biological Conservation, 144(5), 1451-1461.

Fabrycky, W. J., & Blanchard, B. S. (1991). Life-Cycle Cost and Economic
Analysis. Prentice Hall.

Fageria, N. K., Baligar, V. C., & Clark, R. B. (2011). Physiology of crop plants
(2nd ed.). CRC Press.

Faizal, A., Azar, A. W. P., Turjaman, M., & Esyanti, R. R. (2020). Fusarium Solani
Induces the Formation of Agarwood in Gyrinops Versteegii (Gilg.) Domke
Branches. Symbiosis. https://doi.org/10.1007/s13199-020-00677-w

Faizal, A., Esyanti, R. R., Adn’ain, N., Rahmani, S., Azar, A. W. P., Iriawati, &



Turjaman, M. (2021). Methyl Jasmonate and Crude Extracts of Fusarium
Solani Elicit Agarwood Compounds in Shoot Culture of Aquilaria
Malaccensis Lamk. Heliyon. https://doi.org/10.1016/j.heliyon.2021.e06725

Fauziah, D. R., Satria, A. W., & Yuniarti, R. (2022). Studi Kinetika Ekstraksi
Minyak Gaharu Dengan Kombinasi Fermentasi. Jurnal Integrasi Proses,
11(2), 34. https://doi.org/10.36055/jip.v11i2.14640

Ferreira, S. R. S., Zabot, G. L., & Meireles, M. A. A. (2015). Extraction of bioactive
compounds from lignocellulosic materials by supercritical fluids:
Fundamentals, applications and perspectives. Journal of Supercritical Fluids,
96, 520-541. https://doi.org/10.1016/j.supflu.2014.10.023

Finkbeiner, M., Schau, E. M., Lehmann, A., & Traverso, M. (2010). Towards life
cycle sustainability assessment.. Sustainability, 2(10), 3309-3322.

Finnveden, G., Hauschild, M. Z., Ekvall, T., Guinée, J., Heijungs, R., Hellweg, S.,
& Suh, S. (2009). Recent developments in life cycle assessment. Journal of
Environmental Management, 91(2), 1-21.
https://doi.org/10.1016/j.jenvman.2009.06.018

Foy, C. D., & Adams, F. (1984). Physiological effects of hydrogen, aluminum, and
manganese toxicities in acid soil. In Soil acidity and liming (2nd ed., pp. 57—
97). American Society of Agronomy.

Gao, X., Wu, J., Zhao, Y., Wang, M., & Dong, Y. (2019). Ultrasound-assisted
extraction = of plant bioactive compounds: Mechanisms, techniques,
combinations, optimization, and applications. Critical Reviews in Food
Science and Nutrition, 59(11), 2256-2274.
https://doi.org/10.1080/10408398.2018.1442310

Garcia-Vaquero, M., Rajauria, G.; O’Doherty, J. V, & Sweeney, T. (2021).
Evaluation of ultrasound, microwave, ultrasound—microwave, hydrothermal
and high-pressure assisted | extraction technologies for- the recovery of
phytochemicals and"antioxidants from brown-macroalgae. Marine Drugs,
19(6), 309. https://doi.org/10.3390/md19060309

Gogoi, R., Sarma, N., Begum, T., Chanda, S. K., Lekhak, H., Sastry, G. N., & Lal,
M. (2023). Agarwood (Aquilaria malaccensis L.) a quality fragrant and
medicinally significant plant based essential oil with pharmacological
potentials and genotoxicity. Industrial Crops and Products, 197, 116535.
https://doi.org/https://doi.org/10.1016/j.indcrop.2023.116535

Guenther, E. (1987). The Essential Oils: History Origin in Plants Production
Analysis (Vol. 1). D. Van Nostrand Company.

Guinee, J. B., Heijungs, R., Huppes, G., Zamagni, A., Masoni, P., Buonamici, R.,
& Rydberg, T. (2011). Life cycle assessment: Past, present, and future.
Environmental Science & Technology, 45(1), 90-96.



https://doi.org/10.1021/es101316v

Guinée, J. B., Heijungs, R., Huppes, G., Zamagni, A., Masoni, P., Buonamici, R.,
& Rydberg, T. (2011). Life cycle assessment: Past, present, and future.
Environmental Science & Technology, 45(1), 90-96.
https://doi.org/10.1021/es101316v

Gunstone, F. D., Harwood, J. L., & Dijkstra, A. J. (2007). The Lipid Handbook (3rd
ed.). CRC Press.

Hakim, N., Lubis, A. M., Nugroho, S. G,, Diha, M. A., Hong, G. B., & Bailey, H.
H. (2018). Dasar-dasar' imu' Tanah. Rajawali-Peérs.

Hannouf, M., & Assefa, G. (2017). Life cycle sustainability assessment for
sustainability improvements: A case study of high-density polyethylene
production in Alberta, Canada. Sustainability, 9(12).
https://doi.org/10.3390/su9122332

Harborne, J. B. (1987). Introduction to ecological biochemistry (4th ed.). Academic
Press.

Harborne, J. B. (1998). Phytochemical methods: A guide to modern techniques of
plant analysis (3rd ed.). Chapman and Hall.

Hardiansyah, G., & Prayogo, C. (2019). Rehabilitasi lahan pasca tambang melalui
revegetasi dan pengelolaan tanah. Jurnal Tanah Dan Lingkungan, 21(1), 45—
54.

Hashim, Y. Z. H.-Y., Kerr, P. G., Abbas, P., & Mohd Salleh, H. (2016). Aquilaria
spp. (agarwood) as source of health beneficial compounds: A review of
traditional use; : phytochemistry —and- - pharmacology. Journal of
Ethnopharmacology, 189, 331-360.
https://doi.org/https://doi.org/10.1016/].jep.2016.06.055

Haslina Abd Latib, E., Moyeenul Hug, A. K. M., Zareen, S., & Nizam Tajuddin, S.
(2023). Gas chromatography mass spectrometry couple with quadrupole time-
of-flight (GC-QTOF MS) as a powerful tool for profiling of oxygenated
sesquiterpenes in agarwood oil. Arabian Journal of Chemistry, 16(9), 105025.
https://doi.org/https://doi.org/10.1016/j.arabjc.2023.105025

Hunkeler, D., Lichtenvort, K., & Rebitzer, G. (2008). Environmental life cycle
costing. CRC Press.

Hemwimon, S., Pavasant, P., & Shotipruk, A. (2017). Microwave-assisted
extraction of antioxidative anthraquinones from roots of Morinda citrifolia.
Separation and Purification Technology, 54(1), 44-50.



https://doi.org/10.1016/j.seppur.2006.08.022

Hendayana, S. (1994). Kimia Analitik Instrumen (Edisi kesa). IKIP Press.

Hendrickson, C., Lave, L. B., & Matthews, H. S. (2006). Environmental Life Cycle
Assessment of Goods and Services: An Input-Output Approach. Resources for
the Future.

Herman, W., Sutarta, E. S., & Rachman, A. (2024). Variation in soil characteristics
of ex-coal mining areas under different revegetation ages. BIO Web of
Conferences, 82, 5010. https://doi.org/10.1051/bioconf/20248205010

Hernandez, R., Raharjo, I. B.; & Siregar, A. Z. (2019). Tolerance and accumulation
of heavy metals in Aquilaria- malaccensis' seedlings grown in contaminated
soils. Journal of Tropical Forest Science, 31(2), 213-222.

Hidayat, A., Santoso, B., & Nurjanah, S. (2021a). Phytochemical profile and
bioactivity of agarwood (Aquilaria spp.) essential oil: A review. Journal of
Applied Research on Medicinal and Aromatic Plants, 25, 100328.
https://doi.org/10.1016/j.jarmap.2021.100328

Hidayat, R., Santosa, L. W., & ,Dewi, P. (2021b). Community-based post-mining
land use: Lessons from 'Sawahlunto, Indonesia. Journal of Sustainable
Development, 14(1), 45-58.

Hidayat, S. (2012). Model Penyeimbangan Nilai Tambah Berdasarkan Tingkat
Resiko Pada Rantai Pasok Minyak Sawit. Institut Pertanian Bogor.

Hines, T. (2004). Supply Chain Strategies: Customer-driven and Customer-
Focused. Elsevier Butterworth-Heinemann.

Holka, M., & Bienkowski, J. (2020). Carbon footprint and life-Cycle costs of maize
production in conventional-and non=inversion tillage systems. Agronomy,
10(12), 1877. https://doi.org/10.3390/agronomy10121877

Houghton, P. J. (1999). The scientific basis for the reputed activity of Valerian.
Journal of Pharmacy and Pharmacology, 51(5), 505-512.

Huang, B., Zhao, J., Chai, J., Xue, B., Zhao, F., & Wang, X. (2017). Environmental
influence assessment of China’s multi-crystalline silicon (multi-Si)
photovoltaic modules considering recycling process. Solar Energy, 143, 132—
141. https://doi.org/10.1016/j.solener.2016.12.038

ICH. (2015). Q3D Guideline for Elemental Impurities. International Council for
Harmonisation of Technical Requirements for Pharmaceuticals for Human
Use.

IEC. (2004). IEC 60300-3-3: Application guide—Life cycle costing. International



Electrotechnical Commission.

Iskandar, I., Riani, E., Sulistyantara, B., & Santosa, P. B. (2022). The regulatory
role of mine soil properties in the growth of pioneer species in post-coal
mining reclamation areas. Ecological Indicators, 142, 109212.
https://doi.org/10.1016/j.ecolind.2022.109212

Iskandar, Sujatmiko, & Gautama, R. S. (2011). Acid Mine Drainage Management
in Indonesian Mines. In 7th Australian Workshop on Acid Mine Drainage.

ISO (2006). 1SO 14040:2006 Environmental management - Life cycle assessment -
Principles and framework. International Organization for Standardization.

Jabbar, A., Jayuska, A., & Burhanuddin. (2015). Pengaruh Fermentasi Rhizopus sp
. Terhadap Senyawa Sesquiterpen.pada kayu Gaharu Aquilaria malaccensis.
Jurnal Kimia: = Khatulistiwa, 4(2), 89-94.
https://jurnal.untan.ac.id/index.php/jkkmipa/article/view/11863

Jenkins, B., West, J. A., & Koulman, A. (2015). A review of odd-chain fatty acid
metabolism and health implications. Molecular Nutrition & Food Research,
59(5), 745-759. https://doi.org/10.1002/mnfr.201400632

Jok, V. A,, Radzi, N. C., & Hamid, K. H. K. (2015). Agarwood oil rendement as a
result of changes in cell marphology due to soaking process. Procedia - Social
and Behavioral Sciences, 195, 2443-2450.
https://doi.org/10.1016/j.sbspro.2015.06.387

Jong, P. L., Tsan, P., & Mohamed, R. (2014). Gas chromatography-mass
spectrometry analysis of agarwood extracts from mature and juvenile
Aquilaria malaccensis. International Journal of Agriculture and Biology, 16,
644-648.

Kabata-Pendias, A. (2011). Trace elements in soils and plants (4th ed.). CRC Press.

Kapoor, K., & Bawa, A. (2022). Hybrid approaches-and optimization strategies for
natural product extraction: Balancing efficiency, cost and sustainability.
Critical Reviews in Food Science and Nutrition, 62(15), 3976-3990.

Kemenhut (2003). Budidaya Gaharu. Badan Penelitian dan Pengembangan
Kehutanan.

Khabnadideh, S. (2003). Synthesis and antimicrobial evaluation of imidazole
derivatives. Bioorganic & Medicinal Chemistry Letters, 13(17), 2863—-2865.

Koa, W. Y., Hsiang, C. Y., & Ho, S. C. (2018). Chemical profiles of incense smoke
ingredients from agarwood by headspace gas chromatography-tandem mass
spectrometry. Molecules, 23(11), 2969-2982.

Kumar, A., Maiti, S. K., & Singh, A. K. (2017). Metal contamination of soil and
plants in the vicinity of coal mining areas: A case study from India.



Environmental Earth Sciences, 76(3), 152.

Kusrini, E., Sumarni, W., & Syahbanu, I. (2019). Application of ultrasound-assisted
extraction in essential oils isolation: A review. IOP Conference Series:
Materials Science and Engineering, 509(1), 12064.
https://doi.org/10.1088/1757-899X/509/1/012064

Leggett, J. D., Aspley, S., Beckett, S. R., D’ Antona, A. M., & Kendall, D. A. (2004).
Oleamide is a selective endogenous agonist of rat and human CB1 cannabinoid
receptors. Prostaglandins, Leukotrienes and Essential Fatty Acids, 71(1), 35—
41. https://doi.org/10.1016/j.plefa.2004.02.004

Li, C., Jia, Z., Ma, S., Liu, X., Zhang, J., & Muiller, C. (2023). Plant and Native
Microorganisms Amplify the Positive Effects of Microbial Inoculant.
Microorganisms, : 11(3), 570.
https://doi.org/10.3890/microorganisms11030570

Li, Y., Fabiano-Tixier, A. S., Tomao, V., & Chemat, F. (2019). Green ultrasound-
assisted extraction of carotenoids based on the bio-refinery concept using
sunflower oil as an alternative solvent. Ultrasonics Sonochemistry, 54, 287—
296. https://doi.org/10.1016/j.ultsonch.2019.02.006

Lianfu, Z., & Zelong, L. (2008). Optimization and comparison of
ultrasound/microwave assisted extraction (UMAE) and ultrasonic assisted
extraction (UAE) of lycopene from tomatoes. Separation and Purification
Technology, 62(2), 421-426. https://doi.org/10.1016/j.seppur.2008.02.020

Liu, X., Zhang, Y., & Li, H. (2022). Ultrasound-assisted extraction enhances yield
and Kkinetics of green pepper oleoresin. Frontiers in Nutrition, 9, 998840.

Liu, Y., Chen, H., Yang, Y., Zhang, Z., Wei, J., Meng, H., Chen, W., Feng, J., Gan,
B., Chen, X., Gao, Z., Huang, J., Chen, B., & Chen, H. (2013). Whole-Tree
Agarwood-Inducing Technique: An Efficient Novel Technique for Producing
High-Quality /Agarwood in Cultivated Aquilaria Sinensis-Trees. Molecules,
18(3), 3086—3106. https://doi.org/10.3390/molecules18033086

Liu, Y., Zhu, Z., Zhang, R., & Zhao, X. (2024). Life cycle assessment and life cycle
cost analysis of Jatropha biodiesel production in China. Biomass Conversion
and Biorefinery, 14, 28635. https://doi.org/10.1007/s13399-022-03614-7

Liu, Z., Wang, Y., & He, T. (2019). Recent advances in extraction techniques and
applications of phenolic compounds from plants. Journal of Separation
Science, 42(1), 35-50. https://doi.org/10.1002/jssc.201800534

Liunokas, R., & Karwur, F. (2020). Strategi pengembangan model bisnis dan
analisis biaya produksi dalam industri gaharu. AGRIMOR, 5(3), 48-52.
https://doi.org/10.32938/ag.v5i3.1063

Lottermoser, B. G. (2010). Mine wastes: Characterization, treatment and
environmental impacts. Springer.



Lukman, L., Dinarti, D., Siregar, U. J., Turjaman, M., & Sudarsono, S. (2023).
Isolation and Molecular Identification of Agarwood-Inducing Fungi and Their
Virulence Test Using Aquilaria Sp. Seedlings. Biodiversitas Journal of
Biological Diversity, 24(1). https://doi.org/10.13057/biodiv/d240118

Luthfi, M. Z., & Jerry, J. (2021). Ekstraksi Minyak Gaharu Dengan Pelarut Etanol
Secara Maserasi. Reactor Journal of Research on Chemistry and Engineering.
https://doi.org/10.52759/reactor.v2i2.39

Lv, F., Yang, Y., Sun, P., Zhang, Y., Liu, P, Fan, X., Xu, Y., & Wei, J. (2022).
Comparative Transcriptome Analysis Reveals Different Defence Responses
During the Early Stage of Wounding Stress in Chi-Nan Germplasm and
Ordinary  Aquilaria__ Sinensis., . BMC —Plant  Biology,  22(1).
https://doi.org/10.1186/512870-022-03821-4

Maiti, S. K. (2013). Ecorestoration of the coalmine degraded lands. Springer.

Mandal, V., Mohan, Y., & Hemalatha, S. (2007). Microwave assisted extraction—
an innovative and promising extraction tool for medicinal plant research.
Pharmacognosy Reviews, 1(1), 7-18. https://doi.org/10.4103/0973-
7847.95855

Mechoulam, R., Fride, E., & Di, Marzo, V. (2002). Endocannabinoids. European
Journal of Pharmacology, 359(1), 1-18. https://doi.org/10.1016/S0014-
2999(98)00392-6

Mei, W. L., Yang, D. L., Wang, H., Yang, J. L., Zeng, Y. B., Guo, Z. K., & Dai, H.
F. (2013). Characterization and identification of chromones in agarwood by
HPLC-DAD-MS. Journal of Separation Science, 36(5), 824-831.

Mei, W. L., Zeng, Y. B., Wu, J., Dai, H. F., & Zhao, Y. X. (2019). Chemical
constituents and pharmacological activities of agarwood and Aquilaria plants.
Molecules, 24(17), 3203. https://doi.org/10.3390/molecules24173203

Mei, W. L., Zeng, Y. B., Wu, J., Guo, Z. K., & Dai, H. F. (2014). A rapid method
for identification of agarwood by FTIR. Journal of Wood Chemistry and
Technology, 34(2), 77-87.

Mithofer, A., & Boland, W. (2012). Plant defense against herbivores: chemical
aspects.  Annual Review of Plant Biology, 63, 431-450.
https://doi.org/10.1146/annurev-arplant-042110-103854

Mochahari, D., Kharnaior, S., Sen, S. K., & Thomas, S. (2020). Isolation of
Endophytic Fungi From Juvenile Aquilaria Malaccensis and Their
Antimicrobial Properties. Journal of Tropical Forest Science, 32(1), 97-104.
https://doi.org/10.26525/jtfs32.1.97

Mohamed, R., Jong, P. L., & Kamziah, A. K. (2014a). Fungal inoculation induces

10



agarwood in young Aquilaria malaccensis trees in the nursery. Journal of
Forestry Research, 25(1), 201-204.

Mohamed, R., Jong, P. L., & Zali, M. S. (2014b). Agarwood (Aquilaria
malaccensis) oil: A review of its traditional uses, phytochemistry, and
pharmacology. Natural Product Communications, 9(3), 373-380.
https://doi.org/10.1177/1934578X1400900321

Mulyadi, A., Ekasari, D., & Hasanah, Y. (2023). Optimasi ekstraksi minyak biji
pepaya menggunakan response surface methodology (RSM). JRST (Jurnal
Riset Dan Sain Teknologi), 7(2), 127. https://doi.org/10.30595/jrst.v7i2.15295

Naef, R. (2011). The volatile and semi-volatile constituents of agarwood, the
infected heartwood of Aquilaria species: A review. Flavour and Fragrance
Journal, 26(2), 73-87. https://doi-org/10,1002/ff.2034

Nair, P. K. R. (2011). Agroforestry systems and environmental quality:
introduction. Journal of Environmental Quality, 40(3), 784—790.

Nelly, S., Suprihardi, Ridwan, Teuku, R., Nurhanifa, A., & Een, S. (2022). Distilasi
Minyak Gaharu Untuk Bahan Baku Minyak Wangi Dengan Memanfaatkan
Sumber Energi Matahari (Photovoltaic). Jurnal Reaksi (Journal of Science
and Technology), 20(02).

Ng, L. T., Chang, Y. S., & Kadir, A. A. (1997). A review on agar (gaharu)
producing Aquilaria species. Journal of Tropical Forest Products, 2(2), 272—
285.

Nuryanto, E., Wibisono, Y., & Nurhasanah, Y. (2019). Prospek dan tantangan
pengembangan gaharu sebagai komoditas ekspor Indonesia. Jurnal Penelitian
Hasil Hutan, 37(3), 205-216.

Norris, G. A. (2001). Integrating life cycle cost analysis and LCA. The International
Journal of Life Cycle Assessment, 6(2), 118-120.

Okudera, Y., & Ito, M. (2009). Production of agarwood fragrant constituents in
Agquilaria calli and cell suspension cultures. Plant Biotechnology, 26(3), 307—
315.

Omran, N., Sharaai, A. H., & Hashim, A. H. (2021). Visualization of the
Sustainability Level of Crude Palm QOil Production: A Life Cycle Approach.
Sustainability, 13(4), 1607. https://doi.org/10.3390/su13041607

Patel, R., & Kumar, S. (2023). Green solvents in natural product extraction: A
review of 2-MeOx, ethanol and bio-based media. Journal of Cleaner
Production, 382, 135375.

Patrick, G. L. (2013). An Introduction to Medicinal Chemistry (5th ed.). Oxford
University Press.

11



Pelletier, N. (2015). Life cycle thinking, measurement and management for food
system sustainability. Environmental Science & Technology, 49(13), 7515—
7519. https://doi.org/10.1021/acs.est.5b00441

Peters, M. S., Timmerhaus, K. D., & West, R. E. (2003). Plant design and
economics for chemical engineers (5 (ed.)). McGraw-Hill.

Porter, M. E. (1985). Competitive Advantage: Creating and Sustaining Superior
Performance. Free Press.

Prasetyo, B. H., & Subardja, D. (2019). Karakteristik tanah mineral di Indonesia
dan implikasinya terhadap pengelolaan lahan. Jurnal Tanah Dan Iklim, 43(2),
135-148.

Pratama, B., Irianti, T., & Purnomo, H. (2023). Identification of compounds and
antidiabetic activities of the ethyl acetate fraction of yacon (Smallanthus
sonchifolius) leaves using in silico and in vitro approaches. Majalah Obat
Tradisional, 28(3). https://doi.org/10.22146/mot.85748

Preckel, P. V, Grey, A., Boehlje, M., & Kim, S. (2004). Risk and value chains:
Participants sharing risks and rewards. Journal on Chain and Network Science,
4(1), 25-32.

Putra, H. M., Lestari, D., & Rahayu, S. (2021). Potensi pemanfaatan fly ash dan
bottom ash (FABA) serta risiko lingkungannya. Jurnal Teknologi Lingkungan,
22(3), 155-168.

Radzi, N. C., & Kasim, F. A. (2020). Effect of microwave pretreatment on gaharu
essential oil using hydrodistillation method. Indonesian Journal of Chemistry,
20(4), 960-966. https://doi.org/10.22146/ijc.43191

Rahayu, G., Santoso, E., & Wulandari; E. (2010). Efektivitas dan interaksi antara
Acremonium sp.’dan Fusarium sp. dalam pembentukan gubal gaharu pada
Aquilaria microcarpa Baill. Info Hutan, 7(2), 155-164.

Rebitanim, N. Z., Said, N. F. S., Hassan, W. H. W., Hashim, R., & Ibrahim, M.
(2021). Life cycle assessment of agarwood (Aquilaria malaccensis) plantation
in Malaysia. IOP Conference Series: Earth and Environmental Science,
756(1), 12069. https://doi.org/10.1088/1755-1315/756/1/012069

Rebitzer, G., Ekvall, T., Frischknecht, R., et al. (2004). Life cycle assessment: Part
1 Framework, goal and scope definition. Environment International, 30, 701—
720.

Rice-Evans, C. A., Miller, N. J., & Paganga, G. (1997). Antioxidant properties of

phenolic compounds. Free Radical Biology and Medicine, 20(7), 933-956.
https://doi.org/10.1016/S0891-5849(96)00368-7

12



Rodriguez-Pérez, C., Quirantes-Piné, R., Fernandez-Gutiérrez, A., & Segura-
Carretero, A. (2020). Effect of extraction method and solvent on antioxidant
and antimicrobial activity of plant extracts. Food Chemistry, 320, 126631.

Rohmah, F., Santoso, B. B., & Andayani, N. N. (2020). The development of
agarwood (Aquilaria malaccensis) plantation and its potential for community-
based forest management in Indonesia. Biodiversitas Journal of Biological
Diversity, 21(7), 3150-3157. https://doi.org/10.13057/biodiv/d210744

Roshetko, J. M., Mulawarman, & Widayati, A. (2018). Praktik silvikultur untuk
pengembangan tanaman penghasil gaharu (Aquilaria spp.) di lahan marginal.
Jurnal Hutan Tropis, 6(1), 33-42.

Rostagno, M. A., & Prado, J. M. (2013). Natural product extraction: Principles and
applications. Royal Society.of Chemistry.

Rostagno, M. A,, Prado, J. M., & Meireles, M. A. A. (2015). Natural products
extraction: Principles and applications. Royal Society of Chemistry.

Rowe, R. C., Sheskey, P. J., & Quinn, M. E. (2009). Handbook of Pharmaceutical
Excipients (6th ed.). Pharmaceutical Press.

Rudiana, T., Merru, E. S. Y., Hendrawati, H., & Sukandar, D. (2021).
Characterization and Anticancer Activity from Gaharu (Aquilaria
malaccensis) Stem Bark Extract. EduChemia (Jurnal Kimia Dan Pendidikan),
6(2), 197. https://doi.org/10.30870/educhemia.v6i2.10983

Sadliwala, M. S., & Gogate, N. G. (2022). Life Cycle Costing Methodology for
Sustainable Construction. lop Conference Series Earth and Environmental
Science, 1084(1), 12023. https://doi.org/10.1088/1755-1315/1084/1/012023

Samadi, M., Abidin, Z. Z., Yunus, R., Biak, D. R. A., Yoshida, H., & Lok, E. H.
(2016). Assessing the kinetic model of hydro-distillation and chemical
composition of Aquilaria malaccensis leaves essential oil. Chinese Journal of
Chemical Engineering.

Santoso, A., Prasetyo, E., & Handayani, T. (2020). Environmental influence on
heavy metal accumulation in post-mining soils and plants. Environmental
Monitoring and Assessment, 192, 451. https://doi.org/10.1007/s10661-020-
08438-7

Santoso, E., Totok, K., & Turjaman, M. (2010). Teknologi Induksi Pohon Penghasil
Gaharu. Pusat Penelitian dan Pengembangan Hutan dan Konservasi Alam.

Sastrohamidjojo, H., & Pranowo, H. D. (1985). Kromatografi (Edisi pert). Penerbit
Liberti.

Satria, B., Martinsyah, R. H., Armansyah, A., Hervani, D., & Warnita, dan. (2023).
The Effect of Addition of AMF (Arbuscular Mycorrhizal Fungi) and Yomari
Liquid Organic Fertilizer Concentration on the Growth of Agarwood

13



Production Plants (Aquilaria Malacensis Lamk.) on Ex-Lime Mining Soil.
International Journal of Environment Agriculture and Biotechnology, 8(2),
75-83. https://doi.org/10.22161/ijeab.82.8

Setyaningsih, D., Apriyantono, A., & Sari, M. P. (2010). Analisis Sensori untuk
Industri Pangan dan Agro (1st ed.). IPB Press.

Shahidi, F., & Ambigaipalan, P. (2018). Omega-3 polyunsaturated fatty acids and
their health benefits. Journal of Functional Foods, 45, 1-12.
https://doi.org/10.1016/j.jff.2018.03.044

Shahidi, F., & Zhong, Y. (2010). Lipid oxidation and improving the oxidative
stability. Chemical Society Reviews, 39(11), 4067-4079.
https://doi.org/10.1039/b922183m

Sheoran, V., Sheoran, A. S., & Poonia, P. (2010). Soil reclamation of abandoned
mine land by revegetation: a review. International Journal of Soil, Sediment
and Water, 3(2), 1-20.

Siburian, R. H. S., Siregar, U. J., Siregar, |. Z., Santoso, E., & Wahyudi, I. (2013).
Identification of anatomical characteristics in its interaction with Aquilaria
microcarpa Fusarium solani. BIOTROPIA, 20(2), 104-111.

Sidiyasa, K. (2019). Ekologi dan potensi pengembangan tanaman penghasil gaharu
(Aquilaria spp.) di Indonesia: Biodiversitas, 20(5), 1341-1350.

Singh, A., & Sharma, R. K. (2020). Effects of heavy metals on secondary
metabolism of plants: A review. Environmental Chemistry Letters, 18(4),
1247-1275.

Singleton, V. L., Orthofer, R., & Lamuela-Raventos, R. M. (1999). Analysis of total
phenols and other oxidation substrates and antioxidants by means of Folin—
Ciocalteu  reagent. _Methods in  Enzymology, — 299, 152-178.
https://doi.org/10.1016/S0076-6879(99)99017-1

Siregar, C. A., Suryaningtyas, D., & Supriyanto, W. (2020). Dampak pertambangan
batubara terhadap lingkungan dan upaya reklamasi di Indonesia. Jurnal
Rekayasa Lingkungan Pertambangan, 11(1), 23-34.

Sitepu, I. R., Turjaman, M., & Santoso, E. (2011). The roles of fungi in the
development of agarwood in Aquilaria species. Indonesian Journal of
Forestry Research, 8(2), 123-132.

Smith, J., & Lee, H. (2021). Solvent selection in natural product extraction: Polar
vs non-polar solvents and green alternatives. Natural Product
Communications, 16(12), 1-10.

Sparkman, O. D., Penton, Z., & Kitson, F. G. (2011). Gas Chromatography and

14



Mass Spectrometry: A Practical Guide (2nd ed.). Academic Press.

Subasinghe, S. M. C. U. P., Hettiarachchi, D. S., & Rathnamalala, E. (2019).
Agarwood production and induction techniques: A review. In Journal of
Forestry Research (Vol. 30, Issue 2). https://doi.org/10.1007/s11676-018-
0627-4

Suh, S., & Huppes, G. (2005). Methods for life cycle inventory of a product.
Journal of Cleaner Production, 13(7), 687—697.
https://doi.org/10.1016/j.jclepro.2003.04.001

Sulaiman, N., Idayu, M. I., Ramlan, A. Z., Fashya, M. N., Farahiyah, A. N. N.,
Mailina, J., & Azah, M. A. N. (2015).. Effects of extraction methods on yield
and chemical compaunds of gaharu (Aquilaria‘malaccensis). Journal of
Tropical Forest Science, 27(4).

Sulaiman, R., Ibrahim, N., & Mamat, H. (2017). Synergistic effects of ultrasound
and microwave-assisted extraction on bioactive compounds from plant
materials. Journal of Applied Research on Medicinal and Aromatic Plants, 7,
1-9. https://doi.org/10.1016/}.jarmap.2017.03.003

Sumarna, Y. (2009). Gaharu Budidaya dan Rekayasa Produksi. Penebar Swadaya.

Susanti, L., Widodo, S., Yusuf, M., & Sari, R. (2020). Formulation of ointment
from extract combination of lemongrass (Cymbopogon nardus L. Rendle),
green betel leaf (Piper betle L.) and natural zeolite as an antibacterial agent.
Jurnal Biota, 6(2), 92-99. https://doi.org/10.19109/biota.v6i2.6363

Suwardi, P. O., Oktariani, P., Putri, A., & Situmorang, S. (2023). Reclamation
technology for coal post-mining land contaminated by acid mine drainage.
Jurnal Pengelolaan Lingkungan Pertambangan, 2(1).
https://doi.org/10.70191/jplp,v2i1.:62331

Swarr, T., Hunkeler, D., Klopffer, W., Pesonen, H., Ciroth, A, Brent, A. C., &
Pagan, R. J. (2011). Environmental Life-Cycle Costing: A Code of Practice.
The International Journal of Life Cycle Assessment, 16(5), 389-391.
https://doi.org/10.1007/s11367-011-0287-5

Tan, C. S., Isa, N. M., Ismail, 1., & Zainal, Z. (2019). A review on agarwood
induction methods and its quality. Journal of Forestry Research, 30(1), 1-13.
https://doi.org/10.1007/s11676-018-0628-3

Tordoff, G. M., Baker, A. J. M., & Willis, A. J. (2000). Current approaches to the
revegetation and reclamation of metalliferous mine wastes. Chemosphere,
41(1-2), 219-228.

Triesty, I., & Mahfud, M. (2017). Ekstraksi minyak atsiri dari gaharu (Aquilaria
malaccensis) dengan menggunakan metode microwave hydrodistillation dan

15



soxhlet extraction. Jurnal Teknik ITS, 6(2).

Tripathi, N., Singh, R. S., & Chaulya, S. K. (2016). Environmental issues of coal
mining: A case study of Jharia coalfield, India. International Journal of
Mining, Reclamation and Environment, 30(5), 342-352.

Turjaman, M., & Hidayat, I. (2017). Development of agarwood induction
technology in Indonesia. Indonesian Journal of Forestry Research, 4(2), 99—
110.

UNESCO (2019). Ombilin Coal Mining Heritage of Sawahlunto (World Heritage
List Nomination No. 1610). United Nations Educational, Scientific and
Cultural Organization. https://whc.unesco.org/en/list/1610

Valliere, J. M., D’Agui, H. M., Dixon, K. W., Nevill, P. G., Wong, W. S., Zhong,
H., & Veneklaas, E. J:(2022). Stockpiling disrupts the biological integrity of
topsoil for ecological restoration. Plant and Soil, 471(1-2), 409-426.
https://doi.org/10.1007/s11104-021-05217-z

Wahyuni, S., & Yuliana, N. (2021). Analisis biaya dan keuntungan usaha
penyulingan minyak gaharu dan hidrosol gaharu. Jurnal Teknologi Industri
Pertanian, 31(2), 215-223.

Wandani, K. (2023). Ekstraksijoleoresin gaharu dengan pretreatment maserasi,
microwave, dan ultrasoniki., UIN Syarif Hidayatullah Jakarta.

Wang, H., Chen, L., & Zhang, Z. (2009). Anti-inflammatory and anticancer
activities of atractylenolide compounds. Fitoterapia, 80(2), 83-88.
https://doi.org/10.1016/j.fitote.2008.10.007

Wang, L., & Weller, C. L. (2006). Recent advances in extraction of nutraceuticals
from plants. Trends in Food Science & Technology, 17(6), 300-312.
https://doi.org/10.1016/j.tifs.2005.12.004

Wang, W., Yan, Y., Liu, H., Qi, K., Zhu, X., Wang, X.; & Guangyong, Q. (2021).
Subcritical Low Temperature Extraction Technology and Its Application in
Extracting Seed Oils. Journal of Food Process Engineering.
https://doi.org/10.1111/jfpe.13805

Wang, Y., & Zhao, J. (2017). Kinetic modeling of solvent extraction for natural
products: Principles and applications. Journal of Separation Science, 40(9).

WHO (2001). Joint FAO/WHO food standards programme codex committee on
contaminants in foods. Codex Alimentarius Commission.

WHO. (2007). WHO Guidelines for Assessing Quality of Herbal Medicines with
Reference to Contaminants and Residues. World Health Organization.

Widyati, E. (2013). Pengelolaan kolong bekas tambang untuk budidaya perikanan
air tawar. Jurnal Teknologi Lingkungan, 14(2), 75-82.

16



Woodward, D. G. (1997). Life cycle costing—Theory, information acquisition and
application. International Journal of Project Management, 15(6), 335-344.
https://doi.org/10.1016/S0263-7863(96)00089-0

Yagura, T., Ito, M., Kiuchi, F., Honda, G., & Shimada, Y. (2003). Four new 2-(2-
phenylethyl)chromone  derivatives from agarwood. Chemical &
Pharmaceutical Bulletin, 51(5), 560-564.

Yang, L., Qiao, L., Xie, D., Yuan, Y., & Chen, H. (2016). Sesquiterpenes from
agarwood: Chemistry and biological activities. Chinese Journal of Natural
Medicines, 14(1), 10-23. https://doi.org/10.3724/SP.J.1009.2016.00010

Yuliani, N., Sari, R., & Prasetyo, A. (2020). Revegetasi lahan pasca tambang dan
perannya dalam pemulihan “ekosistem. Jurnal’ Reklamasi Dan Revegetasi
Lahan, 6(2), 89-98.

Yulizah, Y., Rahajoe, J. S., Fefirenta, A. D., & Nugroho, A. (2022). The Population
and Distribution of Agarwood Producing Tree (Aquilaria Malaccensis) in Riau
Province. Reinwardtia, 21(1), 1-11.
https://doi.org/10.14203/reinwardtia.v21i1.3874

Yusoff, M. M., Azzreena, N. |., & Nor Azah, M. A. (2022). Microscopic and
chemical characterization of agarwood (Aquilaria spp.) for quality assessment.
Industrial Crops and Products, 177, 114456.
https://doi.org/10.1016/j.indcrop.2021.114456

Yuwono, S. B., Alawiyah, A., Riniarti, M., & Dermiyati, D. (2021). The Roles of
Ameliorants on Tree Seedling Growth for Land Rehabilitation. Biodiversitas
Journal of Biological Diversity, 22(5).
https://doi.org/10.13057/biodiv/d220531

Zakaria, F., Talip, B, A., Kahar, E. E. M., Muhammad, N., Abdullah, N., & Basri,
H. (2020). Solvent used-in extraction process. of ‘agarwood: A systematic
review. Food Research, 4(3), 731-737.
https://doi.org/10.26656/fr.2017.4(3).333

Zhang, Q. W,, Lin, L. G., & Ye, W. C. (2018). Techniques for extraction and
isolation of natural products: A comprehensive review. Chinese Medicine,
13(20), 1-26. https://doi.org/10.1186/s13020-018-0177-x

Zhang, Z., Meng, X., Ran, J., Gao, M., Li, N., Ma, Y., Sun, Y., & Li, Y. (2022).
Fusarium Oxysporum Infection-Induced Formation of Agarwood (FOIFA): A
Rapid and Efficient Method for Inducing the Production of High Quality
Agarwood. Plos One. https://doi.org/10.1371/journal.pone.0277136

Zheljazkov, V. D., & Jekov, P. (1996). Heavy metal uptake by peppermint and
cornmint and its effect on essential oil content. Journal of Essential Oil
Research, 8(4), 395-399.

17



Zipper, E., Skousen, J., & Jage, C. (2011). Passive treatment of acid-mine drainage.
In Reclamation Guidelines for Surface Mined Land in Southwest Virginia
(Issue Publication 460-133). Virginia Cooperative Extension.

Zubair, M. (2008). Agarwood: Science behind the fragrance. Journal of Tropical
Forest Science, 20(3), 201-206.

18



