
 
 

 
 

DAFTAR PUSTAKA 

 

Aazami, M. A., Torabi, M., & Jalili, E. (2010). In vitro  response of promising 

tomato genotypes for tolerance to osmotic stress. African Journal of 

Biotechnology, 9(26), 4014–4017. https\://doi.org/10.5897/AJB2010.000-

3279 

Abbas, A. H. (2017). Uji aktivitas antioksidan dan antibakteri ekstrak etil asetat 

kapang endofit dari akar tanaman kayu jawa (Lannea coromandelica 

(Houtt.) Merr.). Skripsi. Fakultas Kedokteran dan Ilmu Kesehatan, UIN 

Syarif Hidayatullah Jakarta. 

Adawiyah, A., Supriyatna, A., Amalia, N. N., Muhsin, M. E., Annisa, R., & Solihah, 

S. F. (2021). Optimasi sterilisasi eksplan umbi dan bulbil porang 

(Amorphophallus muelleri Blume.) pada kultur in vitro . AGROSCRIPT: 

Journal of Applied Agricultural Sciences, 3(2), 121–131. 

Ahmad, M. A., Javed, R., Adeel, M., Rizwan, M., & Yang, Y. (2020). PEG 6000-

stimulated drought stress improves the attributes of in vitro  growth, steviol 

glycosides production, and antioxidant activities in Stevia rebaudiana 

Bertoni. Plants, 9(11), Article 1552. https\://doi.org/10.3390/plants9111552 

Akula, R., & Ravishankar, G. A. (2011). Influence of abiotic stress signals on 

secondary metabolites in plants. Plant Signaling & Behavior, 6(11), 1720–

1731.  

Anand, S. (2010). Various approaches for secondary metabolite production through 

plant tissue culture. Pharmacia, 1(1), 1–7. 

Annisia, P. (2021). Performa katekin (Uncaria gambir (Hunter) Roxb). dan propolis 

pada mencit dalam titer antibodi dengan vaksin H5N1. Skripsi. Universitas 

Andalas, Padang. 

Ariati, S. N., Waeniati, W., Muslimin, M., & Suwastika, I. N. (2012). Induksi kalus 

tanaman kakao (Theobroma cacao L.) pada media MS dengan penambahan 

2,4-D, BAP dan air kelapa. Jurnal Natural Science, 1(1), 74–84. 

https\://doi.org/10.22487/25411969.2012.v1.i1.1022 

Ariyanti, P. R., & Aditya, M. A. (2016). Manfaat gambir (Uncaria gambir (Hunter) 

Roxb) sebagai antioksidan. Medical Journal of Lampung University 

[MAJORITY], 5(3), 129–133. 

Ashar, J. R., Farhanah, A., Hamzah, P., Ismayanti, R., Tuhuteru, S., Yusuf, R., 

Yulianti, R., & Mardaleni, M. (2023). Pengantar kultur jaringan tanaman. 

Penerbit Widina. 

Azizah, I. S. (2010). Respon kalus kedelai (Glycine max L. Merr) pada media B5 

dengan penambahan PEG (Polyethylene Glycol) 6000 sebagai simulasi 

cekaman kekeringan. Skripsi. Universitas Islam Negeri Maulana Malik 

Ibrahim, Malang. 

Babich, O., Sukhikh, S., Pungin, A., Ivanova, S., Asyakina, L., & Prosekov, A. 



54 
 

 
 

(2020). Modern trends in the in vitro production and use of callus, 

suspension cells and root cultures of medicinal plants. Molecules, 25(24), 

5805.  

Berutu, M. (2022). Pengaruh pemberian jenis zat pengatur tumbuh (ZPT) alami 

terhadap stimulasi pertumbuhan stek tanaman gambir (Uncaria gambir 

(Hunter) Roxb). Skripsi. Universitas Medan Area, Medan. 

Budiarti, A., Ulfah, M., & Oktania, F. A. (2014). Aktivitas antioksidan fraksi 

kloroform ekstrak etanol daun sirsak (Annona muricata L.) dan identifikasi 

kandungan senyawa kimianya. Prosiding SNST Fakultas Teknik, 1(1), 1-6. 

Campbell, N. A., & Reece, J. B. (2002). Biology. Benjamin-Cummings Publishing 

Company. 

Cardoso, J. C., Oliveira, M. E. B. S. de, & Cardoso, F. de C. I. (2019). Advances 

and challenges on the in vitro  production of secondary metabolites from 

medicinal plants. Horticultura Brasileira, 37(2), 124–132. 

Chawla, H. S. (2004). Plant biotechnology laboratory manual for plant 

biotechnology. Oxford & IBH Publishing Company Pvt. Ltd. 

De Klerck, K., Vander Heyden, Y., & Mangelings, D. (2014). Generic chiral method 

development in supercritical fluid chromatography and ultra-performance 

supercritical fluid chromatography. Journal of Chromatography A, 1363, 

311–322. https\://doi.org/10.1016/j.chroma.2014.06.011 

Deem, M. C., & Hein, J. E. (2023). A method for converting HPLC peak area from 

online reaction monitoring to concentration using nonlinear regression. The 

Journal of Organic Chemistry, 88(2), 1292–1297.  

Dewi, S. R., Argo, B. D., & Ulya, N. (2018). Kandungan flavonoid dan aktivitas 

antioksidan ekstrak Pleurotus ostreatus. Rona Teknik Pertanian, 11(1), 1–

10. 

Dias, U. H., Zainal, A., & Yusniwati. (2025). The effect of various Ca2+ elicitor 

concentrations on catechin content in gambir (Uncaria gambir (Hunter) 

Roxb.) callus in vitro . International Journal of Progressive Sciences and 

Technologies (IJPSAT), 50(2), 129–140. 

Direktorat Jenderal Perkebunan. (2026). Buku statistik perkebunan 2024–2026 

(Jilid II). Sekretariat Direktorat Jenderal Perkebunan, Kementerian 

Pertanian, Jakarta. 

Djarot, P., & Lestari, E. G. (2014). Aplikasi teknik kultur in vitro . CV Penulis 

Profesional Indonesia, Bandung. 

Djazuli, M. (2010). Pengaruh cekaman kekeringan terhadap pertumbuhan dan 

beberapa karakter morfo-fisiologis tanaman nilam. Buletin Littro, 21(1), 8–

17. 

Ekawati, Y., Anggraeni, A., Prawestri, A. D., & Nurtjahya, E. (2022). Induksi kalus 

sisik umbi Lilium longiflorum Thunb. oleh auksin dan sitokinin, serta 

respons pertumbuhannya secara in vitro . Agrosainstek: Jurnal Ilmu dan 

Teknologi Pertanian, 6(2), 28–37. 



55 
 

 
 

Eliane, M. T., Modeste, K. K., André, S. B., Edmond, K. K., & Mongomaké, K. 

(2019). Effect of water stress induced by polyethylene glycol 6000 on 

somatic embryogenesis in cocoa (Theobroma cacao L.). Agricultural 

Sciences, 10(9), 1240–1254. 

Ermiati, A. F., & Rosmeilisa, P. (2001). Analisis usahatani gambir di Sumatera Barat 

(studi kasus Kecamatan Harau, Kabupaten 50 Kota). Jurnal Penelitian 

Tanaman Industri, 7(3), 67–73. 

https\://doi.org/10.21082/jlittri.v7n3.2001.67-73 

Espinosa-Leal, C. A., Puente-Garza, C. A., & García-Lara, S. (2018). In vitro  plant 

tissue culture: means for production of biological active compounds. Planta, 

248(1), 1–18. https\://doi.org/10.1007/s00425-018-2910-1 

Fakhri, A. (2010). Kultur in vitro  tanaman Theobroma cacao dengan variasi 

polietilen glikol 6000 dan potensinya untuk produksi metabolit sekunder 

katekin. Skripsi. Universitas Andalas, Padang. 

Farrant, J. M. (2000). A comparison of mechanisms of desiccation tolerance among 

three angiosperm resurrection plant species. Plant Ecology, 151(1), 29–39. 

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), Article 35. 

https\://doi.org/10.1186/s42269-022-00717-z 

Fiah, R. L., Taryono, & Toekidjo. (2014). Kemampuan regenerasi kalus empat klon 

tebu (Saccharum officinarum L.). Vegetalika, 3(1), 91–101. 

https\://doi.org/10.22146/veg.4018 

Floegel, A., Kim, D.-O., Chung, S.-J., Koo, S. I., & Chun, O. K. (2011). 

Comparison of ABTS/DPPH assays to measure antioxidant capacity in 

popular antioxidant-rich US foods. Journal of Food Composition and 

Analysis, 24(7), 1043–1048.  

Godlewska, K., Pacyga, P., Najda, A., & Michalak, I. (2023). Investigation of 

chemical constituents and antioxidant activity of biologically active plant-

derived natural products. Molecules, 28(14), Article 5572. 

https\://doi.org/10.3390/molecules28145572 

Guérin, H. P., Delaveau, P. G., & Paris, R. R. (1971). Localisations histochimiques. 

II: Procédés simples de localisation de pigments flavoniques. Application à 

quelques phanérogames. Bulletin de la Société Botanique de France, 118(1–

2), 29–36. 

Gultom, D. K., Saraswati, I., & Sasikirana, W. (2021). Penetapan kandungan fenolik 

total dan uji aktivitas antioksidan dengan metode DPPH (2,2-difenil-1-

pikrilhidrazil) fraksi etil asetat ekstrak etanolik kubis ungu (Brassica 

oleraceae var. capitata L). Generics: Journal of Research in Pharmacy, 

1(2), 79–87. 

Gurav, S. S., Gurav, N. S., Patil, A. T., & Duragkar, N. J. (2020). Effect of explant 

source, culture media, and growth regulators on callogenesis and expression 

of secondary metabolites of Curcuma longa. Journal of Herbs, Spices & 



56 
 

 
 

Medicinal Plants, 26(2), 172–190. 

https\://doi.org/10.1080/10496475.2019.1689542 

Gusmalawati, D., Indriyani, S., & Azrianingsih, R. (2013). Anatomi dan histokimia 

organ generatif Amorphophallus muelleri. Floribunda, 4(7), 175–181. 

https\://doi.org/10.32556/floribunda.v4i7.2013.110 

Habibah, N. A., Rahayu, E. S., & Anggraito, Y. U. (2021). Buku ajar kultur jaringan 

tumbuhan. Deepublish, Yogyakarta. 

Halder, M., Sarkar, S., & Jha, S. (2019). Elicitation: a biotechnological tool for 

enhanced production of secondary metabolites in hairy root cultures. 

Engineering in Life Sciences, 19(12), 880–895. 

https\://doi.org/10.1002/elsc.201900058 

Hanani, E. (2016). Analisis fitokimia. Penerbit Buku Kedokteran EGC, Jakarta. 

Hapsari, B. W., Martin, A. F., Rudiyanto, R., & Ermayanti, T. M. (2017). Perlakuan 

polyethylene glycol secara in vitro  terhadap pertumbuhan tunas mutan taka 

untuk seleksi toleran kekeringan. Prosiding Seminar Nasional 2017 

Fakultas Pertanian UMJ, 262–271. 

Hapsoro, D., Setiawan, D., Hamiranti, R., & Yusnita, Y. (2019). Pengaruh 2-iP, BA, 

2,4-D, dan TDZ pada embriogenesis somatik in vitro  kopi robusta unggul 

Lampung. Jurnal Agrotek Tropika, 7(3), 527–537. 

Harnis, Z. E., Barus, B. R., & Tarigan, P. (2021). Penyuluhan tentang manfaat daun 

gambir (Uncaria gambir (Hunter) Roxb.) sebagai obat kumur di Desa 

Patumbak. Jurnal Pengabdian Masyarakat Putri Hijau, 2(1), 34–37. 

He, F., Pan, Q.-H., Shi, Y., & Duan, C.-Q. (2008). Biosynthesis and genetic 

regulation of proanthocyanidins in plants. Molecules, 13(10), 2674–2703. 

https\://doi.org/10.3390/molecules13102674 

Herwin, H. (2017). Aktivitas antimikroba ekstrak daun teh hijau (Camellia sinensis) 

dan jati belanda (Guazuma ulmifolia Lamk.) terhadap mikroba patogen 

secara bioautography-TLC. As-Syifaa Jurnal Farmasi, 9(1), 92–98. 

Hidayat, F. (2022). Pengolahan lahan gambir untuk pengelolaan DAS 

berkelanjutan. UMSB Press, Padang. 

Hidayat, T., Jacoeb, A. M., & Putera, B. A. (2020). Aktivitas antioksidan Caulerpa 

sp. segar dan rebus. Jurnal Pengolahan Hasil Perikanan Indonesia, 23(3), 

566–575.  

Hidayati, M. D., & Rahmatulloh, A. (2022). Antioxidant activity of Uncaria gambir 

(Hunter) Roxb extracts. Tropical Journal of Natural Product Research, 6(8), 

1215–1218. 

Hosseini, N. S., Ghasimi Hagh, Z., & Khoshghalb, H. (2020). Morphological, 

antioxidant enzyme activity and secondary metabolites accumulation in 

response of polyethylene glycol-induced osmotic stress in embryo-derived 

plantlets and callus cultures of Salvia leriifolia. Plant Cell, Tissue and 

Organ Culture (PCTOC), 140(1), 143–155. 

Hou, Y., Wang, Y., Liu, X., Ahmad, N., Wang, N., Jin, L., Yao, N., & Liu, X. (2023). 



57 
 

 
 

A cinnamate 4-hydroxylase1 from safflower promotes flavonoids 

accumulation and stimulates antioxidant defense system in Arabidopsis. 

International Journal of Molecular Sciences, 24(6), Article 5393. 

https\://doi.org/10.3390/ijms24065393 

Indah, P. N., & 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). 

https\://doi.org/10.12962/j23373520.v2i1.2571 

Irianti, T. T., & Nuranto, S. (2021). Antioksidan dan kesehatan. UGM Press, 

Yogyakarta. 

Jannah, R., Suwirmen, & Noli, Z. A. (2016). The effect of Cu2+ as an elicitor to 

Artemisia vulgaris callus in the provision of artemisinin as antimalarial. 

Prosiding Seminar Nasional Masyarakat Biodiversitas Indonesia, 2(2), 

155–158. https\://doi.org/10.13057/psnmbi/m020206 

Jirna, I. N., & Ratih, G. A. M. (2021). Antimicrobial potential of kepok banana 

sheaths extract (Musa paradisiaca formatypica) on the growth of 

Staphylococcus aureus bacteria. International Conference on Medical 

Laboratory Technology, 1(1), 49–54. 

Johansen, D. A. (1940). Plant microtechnique. McGraw-Hill, New York. 

Kadapi, M., Sunarso, C., Erizon, M. S., Maharani, N. D., Hakim, M. S., & Zahra, 

I. H. A. (2024). Teknologi kultur in vitro  untuk meningkatkan produksi 

metabolit sekunder pada berbagai tanaman obat. Jurnal Agrosains dan 

Teknologi, 9(1), 18–29. 

Katja, D. G., Farabi, K., Nurlelasari, Harneti, D., Mayanti, T., Supratman, U., 

Awang, K., & Hayashi, H. (2017). Cytotoxic constituents from the bark of 

Chisocheton cumingianus (Meliaceae). Journal of Asian Natural Products 

Research, 19(2), 194–200. 

 Kedare, S. B., & Singh, R. P. (2011). Genesis and development of DPPH method 

of antioxidant assay. Journal of Food Science and Technology, 48(4), 412–

422 

Kholifah, N., Shofiyani, A., Purnawanto, A. M., & Puspawiningtiyas, E. (2022). 

Pengaruh konsentrasi NAA dan TDZ (Thidiazuron) terhadap organogenesis 

kalus kencur (Kaempferia galangal L.). Agritech, 24(2), 1063–1411. 

Koche, D. K. (2014). Role of secondary metabolites in plants’ defense mechanism. 

In K. H. Makde (Ed.), A glimpse of current vistas in plant science research 

(1–16). Hislop College Publication Cell, Nagpur. 

Laila, F. N. (2014). Produksi metabolit sekunder steviosida pada kultur kalus stevia 

(Stevia rebaudiana Bert. M.) dengan penambahan ZPT 2,4-D dan PEG 

(Polyethylene Glycol) 6000 pada media MS (Murashige & Skoog). El-

Hayah: Jurnal Biologi, 4(2), 57–65. 

Lambert, J. D., & Elias, R. J. (2010). The antioxidant and pro-oxidant activities of 

green tea polyphenols: a role in cancer prevention. Archives of Biochemistry 



58 
 

 
 

and Biophysics, 501(1), 65–72. 

Li, X., & Zhang, L. (2012). SA and PEG-induced priming for water stress tolerance 

in rice seedling. In E. Zhu & S. Sambath (Eds.), Information technology and 

agricultural engineering (Vol. 134, 881–887). Springer, Berlin. 

https\://doi.org/10.1007/978-3-642-27537-1_104 

Lokhande, V. H., Nikam, T. D., & Penna, S. (2010). Differential osmotic adjustment 

to iso-osmotic NaCl and PEG stress in the in vitro  cultures of Sesuvium 

portulacastrum (L.) L. Journal of Crop Science and Biotechnology, 13(4), 

251–256. 

Ma, Y., Ding, S., Fei, Y., Liu, G., Jang, H., & Fang, J. (2019). Antimicrobial activity 

of anthocyanins and catechins against foodborne pathogens Escherichia coli 

and Salmonella. Food Control, 106, Article 106712. 

https\://doi.org/10.1016/j.foodcont.2019.106712 

Maghfiroh, L., Rahayu, T., & Hayati, A. (2018). Profil histokimia dan analisis in 

silico senyawa metabolit sekunder pada daun zaitun (Olea europaea L.). 

Jurnal SAINS ALAMI (Known Nature), 1(1), 74–86. 

https\://doi.org/10.33474/j.sa.v1i1.1132 

Maligan, J. M., Lestary, M., & Wani, Y. A. (2017). Perbedaan aktivitas antioksidan 

kecambah beras coklat (Oryza sativa L.) berdasarkan lama proses elisitasi 

dan waktu perkecambahan. Indonesian Journal of Human Nutrition, 4(2), 

108–116. 

Manjula, R., & Mythili, T. (2012). Improved phytochemical production using biotic 

and abiotic elicitors in Marsilea quadrifolia. International Journal of 

Current Science, 2(1), 98–101. 

Martínez-Santos, E., Cruz-Cruz, C. A., Spinoso-Castillo, J. L., & Bello-Bello, J. J. 

(2021). In vitro  response of vanilla (Vanilla planifolia Jacks. ex Andrews) 

to PEG-induced osmotic stress. Scientific Reports, 11, Article 22611. 

https\://doi.org/10.1038/s41598-021-02207-0 

Mechchate, H., Es-Safi, I., Haddad, H., Bekkari, H., Grafov, A., & Bousta, D. 

(2021). Combination of catechin, epicatechin, and rutin: optimization of a 

novel complete antidiabetic formulation using a mixture design approach. 

The Journal of Nutritional Biochemistry, 88, Article 108520. 

https\://doi.org/10.1016/j.jnutbio.2020.108520 

Min, B., & Kwon, T. K. (2014). Catechins as potential anti-cancer agents. Journal 

of Biochemical and Molecular Toxicology, 28(7), 315–320. 

Mishra, N., Tripathi, M. K., Tiwari, S., Tripathi, N., Sapre, S., Ahuja, A., & Tiwari, 

S. (2021). Cell suspension culture and in vitro  screening for drought 

tolerance in soybean using poly-ethylene glycol. Plants, 10(3), Article 517. 

https\://doi.org/10.3390/plants10030517 

Molyneux, P. (2004). The use of the stable free radical diphenylpicrylhydrazyl 

(DPPH) for estimating antioxidant activity. Songklanakarin Journal of 

Science and Technology, 26(2), 211–219. 

Morton, J. F. (1992). Widespread tannin intake via stimulants and masticatories, 



59 
 

 
 

especially guarana, kola nut, betel vine, and accessories. In Plant 

polyphenols: synthesis, properties, significance (739–765). Plenum Press, 

New York. 

Muliyah, E. (2017). Analisis struktur sekretori, histokimia, fitokimia, dan potensi 

antibakteri tumbuhan obat antiinfeksi di Taman Nasional Bukit Duabelas, 

Jambi. Tesis. Institut Pertanian Bogor, Bogor. 

Muscolo, A., Sidari, M., Anastasi, U., Santonoceto, C., & Maggio, A. (2014). Effect 

of PEG-induced drought stress on seed germination of four lentil genotypes. 

Journal of Plant Interactions, 9(1), 354–363. 

https\://doi.org/10.1080/17429145.2014.905801 

Mustika Aria, Y. (2015). Eksplorasi dan identifikasi plasma nutfah gambir 

(Uncaria gambir (Hunter) Roxb). pada bekas perladangan gambir di 

Padang. Skripsi. Universitas Andalas, Padang. 

Namdeo, A. G. (2007). Plant cell elicitation for production of secondary 

metabolites: A review. Pharmacognosy Reviews, 1(1), 69–79. 

Narayani, M., & Srivastava, S. (2017). Elicitation: a stimulation of stress in in vitro  

plant cell/tissue cultures for enhancement of secondary metabolite 

production. Phytochemistry Reviews, 16(6), 1227–1252. 

https\://doi.org/10.1007/s11101-017-9534-0 

Nasution, N. H., & Nasution, I. W. (2022). Induksi kalus manggis (Garcinia 

mangostana L.): sebuah teknik dalam kultur jaringan tanaman. Penerbit 

NEM, Pekalongan. 

Ndruru, H. S., Telambanua, P. H., Nazara, R. V., & Gulo, S. D. (2024). Elicitor 

utilization in plants. Jurnal Sapta Agrica, 3(1), 39–51. 

Novelina, S., Satyaningtijas, A. S., Agungpriyono, S., Setijanto, H., & Sigit, K. 

(2010). Morfologi dan histokimia kelenjar mandibularis walet linchi 

(Collocalia linchi) selama satu musim berbiak dan bersarang. Jurnal 

Kedokteran Hewan, 4(1), 194–202. 

https\://doi.org/10.21157/j.ked.hewan.v4i1.3803 

Novitasari, L., Nurokhman, A., Habisukan, U. H., Metalisa, E., Haniawasniati, N., 

Rahayu, S. C., & Abdullah, A. R. (2022). Respon tangkai daun duku 

terhadap kultur jaringan pada media MS (Murashige and Skoog). Prosiding 

Seminar Nasional Pendidikan Biologi, 5(1), 214–220. 

Nurlelasari, N., Muflihah, L. F., Wardoyo, M. M., Harneti, D., Puspa, H., & Awang, 

K. (2014). Senyawa 7-hidroksi-6-metoksi kumarin yang bersifat sitotoksik 

dari kulit batang Chisocheton macrophyllus (Meliaceae). Bionatura: Jurnal 

Ilmu-ilmu Hayati dan Fisik, 16(1), 59–61. 

Oktavia, N. S., & Darwanto, D. (2019). Analisis faktor-faktor yang mempengaruhi 

produksi komoditas gambir (kasus: Kecamatan Kapur IX, Kabupaten Lima 

Puluh Kota, Provinsi Sumatera Barat). Skripsi. Universitas Diponegoro, 

Semarang. 

Omer, R. A., Ali, A. M., Matheka, J. M., & Machuka, J. (2008). Regeneration of 

Sudanese maize inbred lines and open pollinated varieties. African Journal 



60 
 

 
 

of Biotechnology, 7(11), 1759–1764. 

 Pachipala, G., Vemula, R., Reddy, P. V. B., S. Karuppusamy, K., & Chadipiralla, 

K. (2009). A review on trends in production of secondary metabolites from 

higher plants by in vitro tissue, organ and cell cultures. Journal of Medicinal 

Plants Research, 17(3), 959–967.  

Pandiangan, S., & Nainggolan, T. (2006). Pengaruh pemberian giberelin (GA3) dan 

air kelapa terhadap pertumbuhan planlet tanaman anggrek (Dendrobium sp.) 

secara in vitro. Jurnal Komunikasi Penelitian, 18(2), 30–33. 

Panjaitan, E. (2005). Respon pertumbuhan tanaman anggrek (Dendrobium sp.) 

terhadap pemberian BAP dan NAA secara in vitro. Jurnal Penelitian Bidang 

Ilmu Pertanian, 3(3), 45–51. 

Phongmaykin, J., Kumamoto, T., Ishikawa, T., Suttisri, R., & Saifah, E. (2008). A 

new sesquiterpene and other terpenoid constituents of Chisocheton 

penduliflorus. Archives of Pharmacal Research, 31(1), 21–27. 

https\://doi.org/10.1007/s12272-008-1115-8 

Pratama, A. W., Lestari, S. R., Gofur, A., & Rakhmawati, Y. (2022). Skrining 

fitokimia, total fenol, dan aktivitas antioksidan ekstrak metanol tangkai sisir 

buah pisang agung. Jurnal Pangan dan Gizi, 12(2), 14–21. 

Purnawanto, A. M., & Carmelita, V. (2021). Respon kalus kencur (Kaempferia 

galanga L.) terhadap cekaman kekeringan dengan perlakuan polyethylene 

glycol 6000 dan napthanele acetic acid. Agritech: Jurnal Fakultas 

Pertanian Universitas Muhammadiyah Purwokerto, 23(2), 137–143. 

Putri, Y. A., Zainal, A., & Warnita, W. (2025). Pengaruh pemberian beberapa 

konsentrasi elisitor Cu2+ terhadap kandungan katekin pada kalus tanaman 

gambir (Uncaria gambir (Hunter) Roxb) secara in vitro . Agroteknika, 8(3), 

628–641. 

Rahardiyan, D. (2019). Antibacterial potential of catechin of tea (Camellia sinensis) 

and its applications. Food Research, 3(1), 1–6. 

Rahayu, N. (2016). Uji aktivitas gel isolat katekin gambir (Uncaria gambir 

(Hunter) Roxb). terhadap penyembuhan luka bakar pada tikus putih (Rattus 

norvegicus) jantan galur Sprague Dawley. Skripsi. UIN Syarif 

Hidayatullah, Jakarta. 

Rahmah, M. (2023). Pemanfaatan gambir. Dalam Gambir: Sejarah, budidaya, dan 

pemanfaatannya. Padang: CV Gita Lentera. 

Ramadhan, T. R., & Habibah, N. A. (2023). Induksi kalus dari eksplan umbi bawang 

merah (Allium ascalonicum L var. Bima Brebes) dengan penambahan BAP 

dan Pikloram. Indonesian Journal of Mathematics and Natural Sciences, 

46(2), 53–60. 

Rao, S., & Ftz, J. (2013). In vitro  selection and characterization of polyethylene 

glycol (PEG) tolerant callus lines and regeneration of plantlets from the 

selected callus lines in sugarcane (Saccharum officinarum L.). Physiology 

and Molecular Biology of Plants, 19(2), 261–268. 

Rasud, Y., Basri, Z., & Sahiri, N. (2019). Induksi kalus cengkeh dari eksplan daun 



61 
 

 
 

menggunakan 2,4-D secara in vitro . J-PEN Borneo: Jurnal Ilmu Pertanian, 

2(2), 52–59. https\://doi.org/10.35334/jpen.v2i3.1533 

Ratih, G. A. M., & Habibah, N. (2022). Formulation and analysis of alcohol content 

in pineapple infused arak Bali with gas chromatography. International 

Journal of Natural Science and Engineering, 6(3), 91–98. 

Redha, A. (2010). Flavonoid: struktur, sifat antioksidatif dan peranannya dalam 

sistem biologis. Jurnal Belian, 9(2), 196–202. 

Retnaningati, D., Hermanto, H., Purwijantiningsih, E., & Solle, H. R. L. (2021). 

Pertumbuhan kalus dan produksi katekin pada kultur in vitro  kalus teh 

(Camelia sinensis L.) dengan penambahan elisitor Ca2+ dan Cu2+. Biota: 

Jurnal Ilmiah Ilmu-Ilmu Hayati, 6(3), 192–202. 

Robles-Martínez, M., Barba-de La Rosa, A. P., Guéraud, F., Negre-Salvayre, A., 

Rossignol, M., & Santos-Díaz, M. del S. (2016). Establishment of callus and 

cell suspensions of wild and domesticated Opuntia species: study on their 

potential as a source of metabolite production. Plant Cell, Tissue and Organ 

Culture (PCTOC), 124(1), 181–189. 

Sa’diyah, U. (2019). Peningkatan kandungan flavonoid kalus delima hitam (Punica 

granatum l.) dengan penambahan polyethylene glycol (PEG) 6000 melalui 

teknik in vitro . Skripsi. Universitas Islam Negeri Maulana Malik Ibrahim, 

Malang. 

Sahoo, M. R., Devi, T. R., Dasgupta, M., Nongdam, P., & Prakash, N. (2020). 

Reactive oxygen species scavenging mechanisms associated with 

polyethylene glycol mediated osmotic stress tolerance in Chinese potato. 

Scientific Reports, 10, Article 5404. https\://doi.org/10.1038/s41598-020-

62317-z 

Šamec, D., Karalija, E., Šola, I., Vujčić Bok, V., & Salopek-Sondi, B. (2021). The 

role of polyphenols in abiotic stress response: The influence of molecular 

structure. Plants, 10(1), Article 118. 

https\://doi.org/10.3390/plants10010118 

Samiun, A., De Queljoe, E., & Antasionasti, I. (2020). Uji efektivitas senyawa 

flavonoid dari ekstrak etanol daun sawilangit (Vernonia cinerea (l.) less) 

sebagai antipiretik pada tikus putih jantan galur wistar (Rattus norvegicus) 

yang diinduksi vaksin DPT. Pharmacon, 9(4), 572–580. 

Santoso, B. A. D. (2022). Teknologi pengolahan gambir (N. A. Wulandari, Ed.). 

CV. Amerta Media, Purwokerto. 

Sebayang, L. (2013). Budidaya dan pengolahan gambir. Balai Pengkajian 

Teknologi Pertanian Sumatera Utara, Medan. 

Sebayang, L. (2014). Inovasi teknologi gambir di Kabupaten Pakpak Barat. Balai 

Pengkajian Teknologi Pertanian Sumatera Utara, Medan. 

Sharma, A., Shahzad, B., Rehman, A., Bhardwaj, R., Landi, M., & Zheng, B. 

(2019). Response of phenylpropanoid pathway and the role of polyphenols 

in plants under abiotic stress. Molecules, 24(13), Article 2452. 

https\://doi.org/10.3390/molecules24132452 



62 
 

 
 

Shilpa, K., Varun, K., & Lakshmi, B. S. (2010). An alternate method of natural drug 

production: eliciting secondary metabolite production using plant cell 

culture. Journal of Plant Sciences, 5(3), 222–247. 

Shimizu, M., Shirakami, Y., & Moriwaki, H. (2015). Anticarcinogenic and 

chemopreventive effects of green tea catechins. Current Molecular 

Medicine, 15(3), 165–177. 

Sinta, M. M., Riyadi, I., & Sumaryono. (2014). Identifikasi dan pencegahan 

kontaminasi pada kultur cair sistem perendaman sesaat. Menara 

Perkebunan, 82(2), 64–69. https\://doi.org/10.22302/iribb.jur.mp.v82i2.21 

Sugito, K. (2017). Kemampuan daya hambat sediaan gambir (Uncaria gambir 

(Hunter) Roxb).  terpurifikasi dengan kandungan katekin > 90% terhadap 

Candida albicans. Skripsi. Universitas Hasanuddin, Makassar. 

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

Proceeding of Mulawarman Pharmaceuticals Conferences, 1, 205–212. 

https\://doi.org/10.25026/mpc.v1i1.27 

Sultana, S., Hossain, M. L., Sostaric, T., Lim, L. Y., Foster, K. J., & Locher, C. 

(2024). Investigating flavonoids by HPTLC analysis using aluminium 

chloride as derivatization reagent. Molecules, 29(21), Article 5161. 

Supratman, U., Naibaho, W., Salam, S., Maharani, R., Hidayat, A. T., Harneti, D., 

& Shiono, Y. (2019). Cytotoxic triterpenoids from the bark of Chisocheton 

patens Blume (Meliaceae). Phytochemistry Letters, 30, 81–87. 

https\://doi.org/10.1016/j.phytol.2019.01.034 

Sutini, Widiwurjani, N. Augustien, Guniarti, D. H. Pribadi, D. A. Purwanto, & W. 

Muslihatin. (2020). Teknologi kultur in vitro  untuk produksi metabolit 

sekunder dan pengembangan tanaman yang tahan terhadap perubahan 

iklim. Seminar Nasional Magister Agroteknologi Fakultas Pertanian UPN 

“Veteran” Jawa Timur (NST Proceedings), 30–36. 

https\://doi.org/10.11594/nstp.2020.0604 

Swadiyasa, K., Puspawati, N. M., & Asih, I. (2019). Potensi ekstrak daun cendana 

(Santalum album L.) sebagai senyawa penghambat jamur Candida albicans. 

Jurnal Kimia (Journal of Chemistry), 13(2), 159–165. 

Syam, N., Numba, S., & Imaniar, M. (2024). Increasing flavonoid compounds 

through the use of elicitors in callus culture Catharanthus roseus L. Jurnal 

Penelitian Pertanian Terapan, 24(3), 366–374. 

Tabiyeh, D. T., Bernard, F., & Shacker, H. (2005). Investigation of glutathione, 

salicylic acid and GA3 effects on browning in Pistacia vera shoot tips 

culture. IV International Symposium on Pistachios and Almonds, 726, 201–

204. 

Tanner, G. J., Francki, K. T., Abrahams, S., Watson, J. M., Larkin, P. J., & Ashton, 

A. R. (2003). Proanthocyanidin biosynthesis in plants: purification of 

legume leucoanthocyanidin reductase and molecular cloning of its cDNA. 

Journal of Biological Chemistry, 278(34), 31647–31656. 

https\://doi.org/10.1074/jbc.M302783200 



63 
 

 
 

Udarno, L., & Setiyono, R. T. (2013). Biologi bunga dua varietas gambir (Uncaria 

gambir (Hunter) Roxb.) di kebun Pakuwon. Jurnal Sirinov, 1(2), 83–88. 

Utomo, A. T. G., Zainal, A., & Yusniwati, Y. (2024). Induksi kalus tanaman gambir 

(Uncaria gambir (Hunter) Roxb.) pada beberapa konsentrasi 2,4-D secara 

in vitro . Agroteknika, 7(2), 264–274. 

Utomo, S. D., Hidayat, K. F., Edy, A., Sa’diyah, N., Indriyani, R., Halimaturosidah, 

E., & Yustina, H. (2021). Hibridisasi buatan kacang tanah dan fenotipe 

karakter tipe pertumbuhan, ukuran polong, dan jumlah biji per polong 

tanaman F1 hasil hibridisasi. Jurnal Agrotropika, 20(1), 49. 

https\://doi.org/10.23960/ja.v20i1.4886 

Vashisth, D., Kumar, R., Rastogi, S., Patel, V. K., Kalra, A., Gupta, M. M., Gupta, 

A. K., & Shasany, A. K. (2018). Transcriptome changes induced by abiotic 

stresses in Artemisia annua. Scientific Reports, 8(1), Article 3423. 

https\://doi.org/10.1038/s41598-018-21598-1 

Verslues, P. E., Agarwal, M., Katiyar-Agarwal, S., Zhu, J., & Zhu, J.-K. (2006). 

Methods and concepts in quantifying resistance to drought, salt and 

freezing, abiotic stresses that affect plant water status. The Plant Journal, 

45(4), 523–539. https\://doi.org/10.1111/j.1365-313X.2005.02593.x 

W Caldwell, G., Yan, Z., Lang, W., & A Masucci, J. (2012). The IC50 concept 

revisited. Current Topics in Medicinal Chemistry, 12(11), 1282–1290. 

Wahyuni, A., Satria, B., & Zainal, A. (2020). Induksi kalus gaharu dengan NAA 

dan BAP secara in vitro . Agrosains: Jurnal Penelitian Agronomi, 22(1), 39–

44. 

Wang, T., Li, Q., & Bi, K. (2018). Bioactive flavonoids in medicinal plants: 

structure, activity and biological fate. Asian Journal of Pharmaceutical 

Sciences, 13(1), 12–23. https\://doi.org/10.1016/j.ajps.2017.08.004 

Wawrosch, C., & Zotchev, S. B. (2021). Production of bioactive plant secondary 

metabolites through in vitro  technologies—status and outlook. Applied 

Microbiology and Biotechnology, 105(18), 6649–6668. 

https\://doi.org/10.1007/s00253-021-11539-w 

Weisshaar, B., & Jenkins, G. I. (1998). Phenylpropanoid biosynthesis and its 

regulation. Current Opinion in Plant Biology, 1(3), 251–257. 

https\://doi.org/10.1016/S1369-5266(98)80113-1 

Widoretno, W., & Arumningtyas, E. L. (2003). Metode induksi pembentukan 

embrio somatik dari kotiledon dan regenerasi plantlet kedelai secara in vitro. 

Hayati, 10(1), 19–24. 

Wijaya, B. E., Dwiyani, R., & Mayadewi, N. N. A. (2023). Induksi dan multiplikasi 

kalus Eucalyptus sp. pada berbagai media Callus Induction Medium (CIM) 

secara in vitro . Agrotrop: Journal on Agriculture Science, 13(1), 76–84. 

Wulansari, C., & Chairul, C. (2011). Penapisan aktivitas antioksidan dari beberapa 

tumbuhan obat Indonesia menggunakan radikal 2,2-diphenyl-1-

picrylhydracyl (DPPH). Majalah Obat Tradisional, 16(1), 22–25. 

Xu, A., & Wei, C. (2020). Comprehensive comparison and applications of different 



64 
 

 
 

sections in investigating the microstructure and histochemistry of cereal 

kernels. Plant Methods, 16(1), 8. 

Yuliana, Y., & Fatmawati, S. (2018). Senyawa metabolit sekunder dan aspek 

farmakologi dari Alocasia macrorrhizos. Akta Kimia Indonesia, 3(1), 141–

158. 

Yuliarti, N. (2024). Kultur jaringan tanaman skala rumah tangga. Penerbit Andi, 

Yogyakarta. 

Yuliasti, Nilahayati, Tiffani, & Harsanti, L. (2026). Screening of gamma-irradiated 

soybean mutants for drought tolerance through in vitro  PEG selection and 

field performance. Agricultural Science Digest - A Research Journal. 

https\://doi.org/10.18805/ag.df-810 

Yulinda, E. (2010). Kultur in vitro  tanaman Centella asiatica dengan beberapa 

konsentrasi polietilen glikol (PEG) 6000 dan potensinya untuk produksi 

metabolit sekunder triterpenoid. Skripsi. Universitas Andalas, Padang. 

Yuniardi, F. (2019). Aplikasi dimmer switch pada rak kultur sebagai pengatur 

kebutuhan intensitas cahaya optimum bagi tanaman in vitro . Indonesian 

Journal of Laboratory, 1(4), 8–13. 

Yuniarti, R., Nadia, S., Alamanda, A., Zubir, M., Syahputra, R. A., & Nizam, M. 

(2020). Characterization, phytochemical screenings and antioxidant activity 

test of kratom leaf ethanol extract (Mitragyna speciosa Korth) using DPPH 

method. Journal of Physics: Conference Series, 1462(1), Article 012026. 

Yunita, O., Sukweenadhi, J., Krisnawan, A. H., & Azminah, A. (2024). Bioproses 

dan kontrol kualitas kultur jaringan tanaman. Deepublish Publisher, 

Yogyakarta. 

Zainal, A., Ferita, Istino, G., & Warnita. (2022). Kajian karakterisasi terkait potensi 

kadar katekin pada tanaman gambir (Uncaria gambir (Hunter) Roxb). 

Media Sains Indonesia, Bandung. 

 Zhang, C., & Shi, S. (2018). Physiological and proteomic responses of contrasting 

alfalfa (Medicago sativa L.) varieties to PEG-induced osmotic stress. 

Frontiers in Plant Science, 9, 242.  

 Zhao, D., Tao, J., Han, C., & Ge, J. (2012). Flower color diversity revealed by 

differential expression of flavonoid biosynthetic genes and flavonoid 

accumulation in herbaceous peony (Paeonia lactiflora Pall.). Molecular 

Biology Reports, 39(12), 11263–11275.  

Zulhilmi, Suwirmen, & Surya, N. W. (2012). Pertumbuhan dan uji kualitatif 

kandungan metabolit sekunder kalus gatang (Spilanthes acmella Murr.) 

dengan penambahan PEG untuk menginduksi cekaman kekeringan. Jurnal 

Biologi UNAND, 1(1), 1–8. https\://doi.org/10.25077/jbioua.1.1.%25p.2012 

Zulkarnain. (2024). Kultur jaringan tanaman: Solusi perbanyakan tanaman budi 

daya. Jakarta: Bumi Aksara.


