
 

 

59 

DAFTAR PUSTAKA 

Alkhaldy, H. Y. (2022). Short note on callus culture. Global science research 

journals, 9(1), 5-6. 

Anjani, F. P., Rusmiyanto, E., & Zakiah, Z. (2022). Callus culture growth induction 

of lakum (Causonis trifolia (L.) mabb. & J. Wen) explants with additional 

NAA (naphthalene acetic acid) and BAP (6-benzyl amino purines). Buletin 

Kebun Raya, 25(2), 96-102. 

Astuti, W. Y., & Respatie, D. W. (2022). Kajian senyawa metabolit sekunder pada 

mentimun (Cucumis sativus L.). Vegetalika, 11(2), 122-134. 

Atia Sharif, H. N., Rehman, R., Mushtaq, A., & Rashid, U. A. (2016). Review on 

bioactive potential of Benzoin resin. Int. J. Chem. Biochem. Sci, 10, 106-

110. 

Atun, S. (2014). Metode isolasi dan identifikasi struktural senyawa organik bahan 

alam. Jurnal Konservasi Cagar Budaya, 8(2), 53-61. 

Badan Pusat Statistik Provinsi Sumatera Utara. (2023, March 14). Luas Tanaman 

dan Produksi Kemenyan Tanaman Perkebunan Rakyat menurut 

Kabupaten/Kota, 2021. Retrieved from https://sumut.bps.go.id/en/statistics-

table/2/MjExIzI=/luas-tanaman-dan-produksi-kemenyan-tanaman-

perkebunan-rakyat-menurut-kabupaten-kota.html. 

Dalimunthe, C. I., & Rachmawan, A. (2017). Prospek pemanfaatan metabolit 

sekunder tumbuhan sebagai pestisida nabati untuk pengendalian patogen 

pada tanaman karet. Warta Perkaretan, 36(1), 15-28. 

Darwis, A., Purusatama, B. D., Iswanto, A. H., Kim, N. H., Hartono, R., & 

Susilowati, A. (2024). Qualitative anatomical characteristics and fiber 

quality of tapped Styrax sumatrana wood grown in North Sumatra, 

Indonesia. Forests, 15(3), 509. 

Efferth, T. (2019). Biotechnology applications of plant callus cultures. Engineering, 

5(1), 50-59. 

Endesei, A., Salimi, Y. K., Ischak, N. I., Kilo, A. K., Iyabu, H., & Aman, L. O. 

(2025). Identifikasi senyawa metabolit sekunder ekstrak etanol cangkang 

sacha inchi (Plukenetia volubilis L.). Jurnal Pendidikan Kimia, Fisika dan 

Biologi, 1(3), 71–91. 

Fatana, D., Suharli, L., & Sandra, E. (2024). Pembuatan Media MS (Murashigae 

and Skoog) dengan Tambahan Konsentrasi Zpt secara In vitro. J. Satwa 

Tumbuh. Indonesia, 1(1), 9-14. 

Fazili, M. A., Bashir, I., Ahmad, M., Yaqoob, U., & Geelani, S. N. (2022). In vitro 

strategies for the enhancement of secondary metabolite production in plants: 

a review. Bulletin of the National Research Centre, 46(1), 35. 

 



 

 

60 

Firyanto, R., Kusumo, P., & Yuliasari, I. E. (2020). Pengambilan minyak atsiri dari 

tanaman sereh menggunakan metode ekstraksi soxhletasi. Journal of 

Chemical Engineering, 1(1), 1-6. 

Gezahegn, T., Tegegne, B., Zewge, F., & Chandravanshi, B. S. (2019). Salting-out 

assisted liquid–liquid extraction for the determination of ciprofloxacin 

residues in water samples by high performance liquid chromatography–

diode array detector. BMC chemistry, 13(1), 28. 

Greeners.co. (2020). Kemenyan menghasilkan getah beraroma harum. 

https://www.greeners.co/flora-fauna/kemenyan-menghasilkan-getah-

beraroma-harum/. 

Hasanah, M., Andriani, N., & Noprizon, N. (2016). Perbandingan aktivitas 

antioksidan ekstrak etanol daun kersen (Muntingia calabura L.) hasil 

ekstraksi maserasi dan refluks. Scientia, 6(2), 84-90. 

Hasnaeni, H., & Wisdawati, W. (2019). Pengaruh Metode Ekstraksi Terhadap 

Rendemen Dan Kadar Fenolik Ekstrak Tanaman Kayu Beta-Beta (Lunasia 

Amara Blanco):(the Effect of Extraction Method on Yield Value and 

Phenolic Content of Beta-Beta (Lunasia Amara Blanco) Bark Extract. 

Jurnal Farmasi Galenika, 5(2), 295841. 

He, Q., Sun, Y., Chen, X., Feng, J., & Liu, Y. (2023). Benzoin resin: an overview 

on its production process, phytochemistry, traditional use and quality 

control. Plants, 12(10), 1976. 

Hübschmann, H.-J. (2009). Handbook of GC/MS: Fundamentals and applications 

(2nd ed.). Hoboken, NJ: Wiley. 

Indah, P. N., dan Ermavitalini, D. (2013). Induksi Kalus Daun Nyamplung 

(Calophyllum inophyllum Linn.) pada beberapa Kombinasi Konsentrasi 6- 

Benzylaminopurine (BAP) dan 2, 4- Dichlorophenoxyacetic Acid (2, 4-D). 

Jurnal Sains dan Seni ITS, 2(1), 1–6. 

Issa, H. M., & Mohammed, D. H. (2025). A critical review on the journey of 

benzoic acid in the pharmaceutical industry from manufacturing processes 

through various uses to disposal: An environmental perspective. 

Environmental Analysis, Health and Toxicology, 40, e2025007. 

Jayusman. (2014). Mengenal Pohon Kemenyan (Styrax spp.) Jenis dengan 

Spektrum Pemanfaatan Luas yang Belum Dioptimalkan. Bogor: PT 

Penerbit IPB Press. 

John, K. M., Harnly, J., & Luthria, D. (2018). Influence of direct and sequential 

extraction methodology on metabolic profiling. Journal of Chromatography 

B, 1073, 34-42. 

Khade, O. S., Sruthi, K., Sonkar, R. M., Gade, P. S., & Bhatt, P. (2023). Plant 

secondary metabolites: extraction, screening, analysis and their bioactivity. 

International Journal of Herbal Medicine, 11(2), 01-17. 

 

 



 

 

61 

Kiswandono, A. A., Iswanto, A. H., Susilowati, A., & Lumbantobing, A. F. (2016). 

Analisis kandungan asam sinamat dan skrining fitokimia getah kemenyan 

jenis bulu (Styrax benzoine var. Hiliferum) dari Tapanuli Utara. Prosiding 

Seminar Nasional Kimia-Lombok.  

Lupitasari, H., & Azzahra, F. (2025). Perbandingan Konsentrasi Pelarut Terhadap 

Rendemen Dan Hasil Skrining Fitokimia Ekstrak Daun Kersen (Mutingia 

calabura). Jurnal Kefarmasian Akfarindo, 35-43. 

Mach, J. (2015). Phytol from degradation of chlorophyll feeds biosynthesis of 

tocopherols. 

Maidawati, M. (2022). Identifikasi Dan Analisis Senyawa Metabolit Sekunder 

Ekstrak Daun Sicerek (Clausena excavata). Jurnal Penelitian Dan 

Pengkajian Ilmiah Eksakta, 1(2), 98-104. 

Manuja, R., Sachdeva, S., Jain, A., & Chaudhary, J. (2013). A comprehensive 

review on biological activities of p-hydroxy benzoic acid and its derivatives. 

Int. J. Pharm. Sci. Rev. Res, 22(2), 109-115. 

Mao, X., Yang, Q., Chen, D., Yu, B., & He, J. (2019). Benzoic acid used as food 

and feed additives can regulate gut functions. BioMed Research 

International, 2019(1), 5721585. 

Maramis, R. N., Nahor, E. M., & Rindengan, E. R. (2025). Comparison of Different 

Extraction Methods on Sorghum Seeds (Shorgum bicolor (L). Moench) on 

Extract Yield and Secondary Metabolite Compound Levels. JURNAL 

FARMASIMED (JFM), 7(2), 274-283. 

Marzuki, S. (2023). Biologi terapan untuk masa depan & kemajuan bangsa. Jakarta: 

Yayasan Obor Indonesia. 

Mohaddab, M., El Goumi, Y., Gallo, M., Montesano, D., Zengin, G., Bouyahya, 

A., & Fakiri, M. (2022). Biotechnology and in vitro culture as an alternative 

system for secondary metabolite production. Molecules, 27(22), 8093. 

Nasution, V. C. B. (2025). Prarancangan Pabrik Asam Benzoat Dari Toluena Dan 

Oksigen Menggunakan Proses Oksidasi Dengan Kapasitas 40.000 

Ton/Tahun (Tugas Khusus: Distilasi) (Doctoral dissertation, Universitas 

Malikussaleh). 

Nazir, M., Ullah, M. A., Younas, M., Siddiquah, A., Shah, M., Giglioli-Guivarc’h, 

N., Abbasi, B. H., et al. (2020). Light-mediated biosynthesis of 

phenylpropanoid metabolites and antioxidant potential in callus cultures of 

purple basil (Ocimum basilicum L. var purpurascens). Plant Cell, Tissue 

and Organ Culture (PCTOC), 142(1), 107-120. 

Nugroho, I., Putri, N., Adji, J. E. P., Nur, S. R., & Sekarningrum, N. A. (2024). 

Tinjauan kritis kemampuan Fourier Transform Infrared spectroscopy 

(FTIR) dalam analisis dan karakterisasi senyawa obat. Jurnal Ilmiah 

Wahana Pendidikan, 10(15), 332-344. 

Nur, Y., Cahyotomo, A., & Fistoro, N. (2020). Profil GC-MS senyawa metabolit 

sekunder dari jahe merah (Zingiber officinale) dengan metode ekstraksi etil 

asetat, etanol dan destilasi. Jurnal Sains dan Kesehatan, 2(3), 198-204. 



 

 

62 

Nurfirzatulloh, I., Insani, M., Shafira, R. A., & Abriyani, E. (2023). Literature 

Review Article: Identifikasi Gugus Fungsi Tanin Pada Beberapa Tumbuhan 

Dengan Instrumen Ftir. Jurnal Ilmiah Wahana Pendidikan, 9(4), 201-209. 

Nurwahyuni, I., Simangunsong, A. C. F., Harita, Y. D., Situmorang, M., & Sinaga, 

M. (2025). The potential of in vitro culture of sumatran frankincense (Styrax 

benzoin dryander) to produce bioactive compounds as medicinal raw 

materials. In The 11th Annual International Seminar On Trends In Science 

And Science Education (p. 141). 

Nurwahyuni, I., & Sinaga, R. (2020). Micropropagation of sumatra benzoin (Styrax 

benzoin dryander) to obtain plant seedling. In Proceedings of the 

International Conference of Science, Technology, Engineering, 

Environmental and Ramification Researches (ICOSTEERR 2018)-

Research in Industry (Vol. 4, pp. 957-963).  

NURWAHYUNI, I., SINAGA, R., SITUMORANG, M., & SIAHAAN, R. M. 

(2024). Screening of secondary metabolite compounds of medicinal raw 

materials in Sumatrana Frankincense (Styrax benzoin) cultures.  

Nurwahyuni, I., Situmorang, M., & Sinaga, R. (2020). Plant regeneration through 

callus cultures from leaf explant of Sumatra Benzoin (Styrax benzoin). 

International Journal of Forestry Research, 2020(1), 8860178.  

Ozyigit, I. I., Dogan, I., Hocaoglu-Ozyigit, A., Yalcin, B., Erdogan, A., Yalcin, I. 

E., Kaya, Y., et al. (2023). Production of secondary metabolites using tissue 

culture-based biotechnological applications. Frontiers in Plant Science, 14, 

1132555. 

Pais, J. P., Magalhães, M., Antoniuk, O., Barbosa, I., Freire, R., Pires, D.,  

Constantino, L., et al. (2022). Benzoic acid derivatives as prodrugs for the 

treatment of tuberculosis. Pharmaceuticals, 15(9), 1118. 

Palleros, D. R. (1995). Liquid-Liquid Extraction: Are n Extractions with V/n mL of 

Solvent Really More Effective Than One Extraction with V mL?. Journal 

of chemical education, 72(4), 319. 

Pangoloi, S. (2021). Isolasi dan identifikasi senyawa bioaktif asam benzoat dari 

berbagai kemenyan (Styrax benzoin) (Skripsi, Universitas Negeri Medan, 

Fakultas Matematika dan Ilmu Pengetahuan alam).  

Pangoloi, S., Nurwahyuni, I., & Situmorang, M. (2023). Isolation and identification 

of benzoic acid from the gum frankincense of Benzoin Sumatrana (Styrax 

benzoin) North Sumatra. 

Paparella, A., Serio, A., Shaltiel-Harpaz, L., Revuru, B., Kongala, P. R., & Ibdah, 

M. (2025). Styrax spp.: Habitat, Phenology, Phytochemicals, Biological 

Activity and Applications. Plants, 14(5), 746. 

Pawarti, N., Iqbal, M., Ramdini, D. A., & Yuliyanda, C. (2023). Pengaruh metode 

ekstraksi terhadap persen rendemen dan kadar fenolik ekstrak tanaman yang 

berpotensi sebagai antioksidan. Medical Profession Journal of Lampung, 

13(4), 590-593. 



 

 

63 

Pramod, S. K., Navnath, K. A., Pramod, S. M., Babanrao, H. S., Babanrao, S. K. P. 

H. S., & Vichardhara, P. (2021). A review on Gas Chromatography-Mass 

Spectrometry (GC-MS). World J Pharm Res, 10(3), 741-63. 

Pramushinta, I. A. K. (2021). Kimia organik. Surabaya: Jakad Media Publishing. 

Putra, A. A. B., Bogoriani, N. W., Diantariani, N. P., & Sumadewi, N. L. U. (2014). 

Ekstraksi zat warna alam dari bonggol tanaman pisang (Musa paradiasciaca 

L.) dengan metode maserasi, refluks, dan sokletasi. Jurnal Kimia, 8(1), 113-

119. 

Quéro, A., Jousse, C., Lequart-Pillon, M., Gontier, E., Guillot, X., Courtois, B., ... 

& Pau-Roblot, C. (2014). Improved stability of TMS derivatives for the 

robust quantification of plant polar metabolites by gas chromatography–

mass spectrometry. Journal of Chromatography B, 970, 36-43. 

Rachmat, H. H., Susilowati, A. R. I. D. A., Elfiati, D., Hartini, K. S., & Faradillah, 

W. N. (2017). Strong genetic differentiation of the endemic rosin-producing 

tree Styrax sumatrana (Styracaceae) in North Sumatra, Indonesia. 

Biodiversitas, 18(4), 1331-1335. 

Rachmawati, R. N., Hermawan, H., Haerani, Y., Wijaya, D. I., & Ningsih, S. N. 

(2024). Melestarikan keanekaragaman hayati melalui proses pembelajaran 

di kelas dan penugasan. Jurnal Kajian Pendidikan IPA, 4(2), 360-369. 

Ramadani, M. R. N., & Jadid, N. (2024). A comprehensive review of in vitro 

precursor feeding strategies for the overproduction of high-value plant 

secondary metabolites. Arabian Journal of Chemistry, 17(12), 106018. 

Ramirez-Estrada, K., Vidal-Limon, H., Hidalgo, D., Moyano, E., Golenioswki, M., 

Cusidó, R. M., & Palazon, J. (2016). Elicitation, an effective strategy for the 

biotechnological production of bioactive high-added value compounds in 

plant cell factories. Molecules, 21(2), 182. 

Ridwansyah, R., Sunarti, T. C., Syamsu, K., Fahma, F., & Julianti, E. (2025). 

Kandungan kimia kemenyan Sumatra Utara (Styrax benzoin) dan prospek 

pengembangannya: tinjauan literatur. Agrointek: Jurnal Teknologi Industri 

Pertanian, 19(3), 530-539. 

Rohloff, J. (2015). Analysis of phenolic and cyclic compounds in plants using 

derivatization techniques in combination with GC-MS-based metabolite 

profiling. Molecules, 20(2), 3431-3462. 

Rorong, J. A. (2013). Analisis asam benzoat dengan perbedaan preparasi pada kulit 

dan daun kayu manis (Cinnamomun burmanni). 

Sanjiwani, N. M. S., Paramitha, D. A. I., Wibawa, A. A. C., Ariawan, I. M. D., 

Megawati, F., Dewi, N. W. T., Sudiarsa, I. W.,  et al. (2020). Pembuatan 

hair tonic berbahan dasar lidah buaya dan analisis dengan Fourier 

Transform Infrared. Widyadari: Jurnal Pendidikan, 21(1). 

Saidi, I. A., Azara, R., & Yanti, E. (2022). Nutrisi dan Komponen Bioaktif pada 

Sayuran Daun. Umsida Press, 1-140. 

 



 

 

64 

Sayuti, M. (2017). Pengaruh perbedaan metode ekstraksi, bagian dan jenis pelarut 

terhadap rendemen dan aktifitas antioksidan bambu laut (Isis hippuris). 

Technology Science and Engineering Journal, 1(3). 

Shaikh, J. R., & Patil, M. (2020). Qualitative tests for preliminary phytochemical 

screening: An overview. International journal of chemical studies, 8(2), 

603-608. 

Sianipar, E. A. (2023). Potensi Resin Kemenyan (Styrax benzoin) dan Senyawa 

Aktifnya Dalam Pengobatan Penyakit. Pharmaceutical and Biomedical 

Sciences Journal (PBSJ), 5(1), 17-22. 

Suhaili, R., Ardi, L. P., Salim, E., & Efdi, M. (2020). Analisis GC-MS ekstrak 

tanaman terfermentasi (ETT) dari kulit buah jengkol (Pithecellobium jiringa 

Prain). Chempublish Journal, 5(1), 36-45. 

Sulichantini, E. D. (2015). Produksi metabolit sekunder melalui kultur jaringan. In 

Proceeding of Mulawarman Pharmaceuticals Conferences (Vol. 1, pp. 205-

212). 

Susanti, N., Purba, J., & Tambunan, S. (2024). The Properties of Ethyl Acetate 

Extract of Frankincense (Styrax benzoin) Using the Maceration Method. 

Indonesian Journal of Chemical Science and Technology (IJCST-

UNIMED), 7(1), 14-20. 

Susilowati, A., Kholibrina, C. R., Rachmat, H. H., & Munthe, M. A. (2018, 

February). Phylogeny of kemenyan (Styrax sp.) from North Sumatra based 

on morphological characters. In IOP Conference Series: Earth and 

Environmental Science (Vol. 122, No. 1, p. 012062). IOP Publishing. 

Triyanti, S. B., Lestari, F. P., Fitriana, P. A. N., Rostiana, H. R., Silalahi, D. D., 

Syalsabina, T. D.,& Saputra, I. S. (2025). Pengaruh Metode Ekstraksi 

Maserasi, Sonikasi, dan Sokletasi Terhadap Nilai Rendemen Sampel Kulit 

Buah Naga (Hylocereus polyrhizus). Jurnal Sains dan Edukasi Sains, 8(1), 

71-78. 

Wati, W. I., & Guntarti, A. (2012). Penetapan Kadar Asam Benzoat Dalam 

Beberapa Merk Dagang Minuman Ringan Secara Spektrofotometri 

Ultraviolet. Jurnal Ilmu Kefarmasian, 2, 111-116. 

Widhalm, J. R., & Dudareva, N. (2015). A familiar ring to it: biosynthesis of plant 

benzoic acids. Molecular plant, 8(1), 83-97. 

Wijaya, H., Novitasari, N., & Jubaidah, S. (2018). Perbandingan metode ekstraksi 

terhadap rendemen ekstrak daun rambai laut (Sonneratia caseolaris L. Engl). 

Jurnal Ilmiah Manuntung, 4(1), 79-83. 

Wiranata, I. G., Malida, M. V. S., & Sasadara, V. (2022). Pengaruh Pelarut Dan 

Metode Ekstraksi Terhadap Kandungan Metabolit Sekunder Dan Nilai Ic50 

Ekstrak Umbi Bit (Beta vulgaris L.) Effect Of Solvent And Extraction 

Method On Secondary Metabolites And Ic50 Of Beetroot Extract (Beta 

vulgaris L.). Jurnal Integrasi Obat Tradisional, 2(1), 2963-2161. 

 



 

 

65 

Yulianti, W., Ayuningtyas, G., Martini, R., & Resmeiliana, I. (2020). Pengaruh 

metode ekstraksi dan polaritas pelarut terhadap kadar fenolik total daun 

kersen (Muntingia calabura L.). Jurnal Sains Terapan: Wahana Informasi 

dan Alih Teknologi Pertanian, 10(2), 41-49. 

Yuniantari, N. L. P., & Susilowati, E. (2025). Literatur Review: Pengaruh Jenis dan 

Posisi Substituen terhadap Keasaman Asam Benzoat dan Turunannya. 

INSOLOGI: Jurnal Sains dan Teknologi, 4(1), 24-32. 

Yusriyani, Y. (2021). Uji aktivitas antioksidan fraksi polar ekstrak kulit buah naga 

merah menggunakan metode dpph (1, 1 diphenyl-2-picryl hydrazil). Jurnal 

Kesehatan Yamasi Makassar, 5(2), 59-67. 

  


	DAFTAR PUSTAKA

