
 
 

76 
 

DAFTAR PUSTAKA 

Alatas, Z., Hidayati, S., Akhadi, M., Purba, M., Purwadi, D., Rismiyanto, dkk. 
2015, Buku Pintar Nuklir, BATAN Press. Jakarta, hal 65, 139, 153. 

Almeida, M.C., Sampaio, G.R., Bastos, D.H.M., dan Villavicencio, A.L.C.H. 
2018, Effect of gamma radiation processing on turmeric: Antioxidant 
activity and curcumin content. Radiation Physics and Chemistry. 152: 12–
16. 

Anonim. 2009, Undang-Undang Nomor 36 Tahun 2009 tentang Kesehatan, 
Jakarta 

Anonim. 2015, Reflection paper on microbiological aspects of herbal medicinal 
products and traditional herbal medicinal products. 

Araujo, M.G. de F. dan Bauab, T.M., 2012, Microbial Quality of Medicinal Plant 
Materials, dalam: Akyar, I. (Ed.), Latest Research into Quality Control. 
InTech, Rijeka, Croatia 

Bharati, B.D., Sharma, P.K., Kumar, N., Dudhe, R., dan Bansal, V. 2011, 
Pharmacological Activity of Andrographis Paniculata: A Brief Review. 
Pharmacologyonline. 2: 1–10. 

BPOM RI, 2012, Acuan Sediaan Herbal Volume 7 Edisi I, Badan Pengawas Obat 
dan Makanan, Jakarta. hal, 21-22  

BPOM RI. 2018a, Peraturan Badan Pengawas Obat dan Makanan Nomor 3 
Tahun 2018 Tentang Pangan Iradiasi. Jakarta 

BPOM RI. 2018b, Laporan Tahunan 2018 Direktorat Pengawasan Obat 
Tradisional dan Suplemen Kesehatan. Badan Pengawas Obat dan 
Makanan, Jakarta, hal.54. 

BPOM RI. 2019, Peraturan Kepala Badan Pengawas Obat dan Makanan Nomor 
32 Tahun 2019 Tentang Persyaratan Keamanan dan Mutu Obat 
Tradisional, Jakarta. 

BPS. 2018, Statistik Tanaman Biofarmaka Indonesia. Badan Pusat Statistik, 
Jakarta, hal. 10-11 

Chansang, U., Zahiri, N.S., Bansiddhi, J., Boonruad, P., Thongsrirak, P., 
Mingmuang, P., dkk. 2005, Mosquito larvicidal activity of aqueous extracts 
of long pepper (Piper retrofractum vahl) from Thailand. J Vector Ecol. 30: 
195–200. 

Pengaruh Iradiasi Gamma terhadap Kandungan Senyawa Aktif Rimpang Kunyit (Curcuma Longa L),
Buah Cabe
Jawa (Piper Retrofractum Vahl.) dan Herba Sambiloto (Andrographis Paniculata (Burm. F.) Wall. Ex
Nees)
SEPTILIA WAHYU H, Prof. Dr. Suwijiyo Pramono, DEA., Apt; Dr. Hendig Winarno, M.Sc
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

77 
 

Chopra, B., Dhingra, A.K., Kapoor, R.P., dan Prasad, D.N., 2016, Piperine and 
Its Various Physicochemical and Biological Aspects: A Review. CHEM. 
3: 75–96. 

Chosdu, R., Erizal, Iriawan, T., dan Hilmy, N., 1995, The effect of gamma 
irradiation on curcumin component of Curcuma domestica. Radiation 
Physics and Chemistry. 46: 663–667. 

Dahal, K.R., Idris, S., Wardini, T.H., dan Prakoso, B., 2016, 'Curcuma longa 
(PROSEA)' PlantUse English, diakses tanggal 15/4/2019, 
<https://uses.plantnet-project.org/en/Curcuma_longa_(PROSEA)>. 

Darwis, D., Puspitasari, T., Nuryanthi, N., Kadir, I., Wattiny, Pangerteni, D.S., 
dkk., 2020, Improvement of Bangka’s white pepper quality using gamma 
irradiation technology: microbial contamination reduction. J. Phys.: Conf. 
Ser. 1436: 1–9. 

Dhanya, R., Mishra, B.B., dan Khaleel, K.M., 2011, Effect of gamma irradiation 
on curcuminoids and volatile oils of fresh turmeric (Curcuma longa), 
Radiation Physics and Chemistry. 80: 1247–1249. 

Direktorat Obat Asli Indonesia. 2010, Acuan Sediaan Herbal, Badan Pengawas 
Obat dan Makanan, Jakarta. hal 9-10 

Ditjen POM, 1977, Materia Medika Indonesia Jilid I, Departemen Kesehatan RI, 
Jakarta, hal 130. 

Emam, O.A., Farag, S.A., dan Aziz, N.H., 1995, Comparative effects of gamma 
and microwave irradiation on the quality of black pepper, Z Lebensm 
Unters Forch, 201: 557–561. 

Esmaeili, S., Barzegar, M., Sahari, M.A., dan Berengi-Ardestani, S., 2018, Effect 
of gamma irradiation under various atmospheres of packaging on the 
microbial and physicochemical properties of turmeric powder, Radiation 
Physics and Chemistry, 148: 60–67. 

Evizal, R., 2013, Status Fitofarmaka dan Perkembangan Agroteknologi Cabe 
Jawa (Piper Retrofractum Vahl.), Jurnal Agrotropika, 18: 34–40. 

Gandjar, I.G. dan Rohman, A., 2013, Analisis Obat Secara Spektrofotometri dan 
Kromatografi, Pustaka Pelajar, Yogyakarta, hal. 307. 

Heyne, K. 1987, Tumbuhan Berguna Indonesia, Yayasan Sarana Wana Jaya, 
Jakarta 

Hilmy, N., 1983, Iradiasi rempah dan jamu - Suatu Tinjauan Pustaka, dalam 
Risalah Seminar Nasional Pengawetan Makanan dengan Iradiasi, BATAN. 
Jakarta, pp 143–159. 

Pengaruh Iradiasi Gamma terhadap Kandungan Senyawa Aktif Rimpang Kunyit (Curcuma Longa L),
Buah Cabe
Jawa (Piper Retrofractum Vahl.) dan Herba Sambiloto (Andrographis Paniculata (Burm. F.) Wall. Ex
Nees)
SEPTILIA WAHYU H, Prof. Dr. Suwijiyo Pramono, DEA., Apt; Dr. Hendig Winarno, M.Sc
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

78 
 

Huda, M., 2015, Faktor-faktor yang Berhubungan dengan Jumlah Bakteri Pada 
Jamu Beras Kencur Yang Dijual di Pasar Tradisional Kota Bandar 
Lampung, Jurnal Analis Kesehatan, 4: 436-445 

Indarwatmi, M., 2017, ‘Keefektifan Iradiasi Gamma [60Co] untuk Perlakuan 
Fitosanitari Hama Kutu putih Exallomochlus hispidus (Morrison) 
(Hemiptera: Pseudococcidae) pada Buah Manggis (Garcinia mangostana 
L.)’, Thesis. Institut Pertanian Bogor, Bogor 

ITIS, 2010. ITIS Standard Report Page: Curcuma longa, diakses pada 16 Juli 
2019.  
<https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&s
earch_value=42394#null>  

ITIS, (2011a), ITIS Standard Report Page: Andrographis paniculate, diakses 
pada 21 Juli 2019,  
<https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&s
earch_value=184881#null>. 

IT IS, (2011b), ITIS Standard Report Page: Piper retrofractum, diakses pada 16 
Juli 2019  
<https://www.itis.gov/servlet/SingleRpt/SingleRpt?search_topic=TSN&s
earch_value=506526#null>. 

Jamal, Y., Irawati, P., Fathoni, A., dan Agusta, A., 2013, Chemical Constituents 
and Antibacterial Effect of Essential Oil of Javaneese Pepper Leaves (Piper 
Retrofractum Vahl.), Media Litbangkes, 23: 65-72 

Katrin, E., Susanto, dan Winarno, H., 2014, Keamanan Sambiloto (Andrographis 
paniculata nees) Kering yang Diiradiasi Gamma Berdasarkan Aspek 
Toksisitas Akutnya Terhadap Mencit Galur Swiss Webster, Indonesian 
Journal of Nuclear Science and Technology, 15:103–118. 

Kementerian Kesehatan RI, 2008, Farmakope Herbal Indonesia Edisi I, 
Kementerian Kesehatan RI. Jakarta. hal 16 

Kementerian Kesehatan RI, 2017, Farmakope Herbal Indonesia Edisi II, 
Kementerian Kesehatan RI. Jakarta. hal 83, 271, 381.   

Kim, M.-J., Yook, H.-S., dan Byun, M.-W, 2000, Effects of gamma irradiation on 
microbial contamination and extraction yields of Korean medicinal herbs. 
Radiation Physics and Chemistry. 57: 55–58. 

Kotte, S.C.B., Dubey, P.K., dan Murali, P.M., 2014, Identification and 
characterization of stress degradation products of piperine and profiling of 
a black pepper (Piper nigrum L.) extract using LC/Q-TOF-dual ESI-MS, 
Analytical Methods, 6:8022 

Pengaruh Iradiasi Gamma terhadap Kandungan Senyawa Aktif Rimpang Kunyit (Curcuma Longa L),
Buah Cabe
Jawa (Piper Retrofractum Vahl.) dan Herba Sambiloto (Andrographis Paniculata (Burm. F.) Wall. Ex
Nees)
SEPTILIA WAHYU H, Prof. Dr. Suwijiyo Pramono, DEA., Apt; Dr. Hendig Winarno, M.Sc
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

79 
 

Kubo, M., Ishii, R., Ishino, Y., Harada, K., Matsui, N., Akagi, M., dkk., 2013, 
Evaluation of constituents of Piper retrofractum fruits on neurotrophic 
activity, J. Nat. Prod., 76: 769–773. 

Kumar, N., and Sakhya, S.K., 2013, Ethnopharmacological properties of curcuma 
longa: A review, International Journal of Pharmaceutical Sciences and 
Research, 4: 103–112. 

Li, S., 2011, Chemical Composition and Product Quality Control of Turmeric 
(Curcuma longa L.), TOPHARMCJ, 5: 28–54. 

Mahaldar, K., Hossain, A., Islam, F., Islam, S., Islam, M.A., Shahriar, M., 2019, 
Antioxidant and hepatoprotective activity of Piper retrofractum against 
Paracetamol-induced hepatotoxicity in Sprague-Dawley rat, Nat. Prod. 
Res., 1–7. 

Milyardi, I., 2020, ‘Iradiator Gamma Merah Putih’, dipresentasikan pada 
Seminar Daring Aplikasi Teknologi Nuklir untuk Sterilisasi Produk 
Kesehatan dan Herbal di Jakarta, 12 Agustus 2020.  

Mishra, U.S., Mishra, A, Kumari, R, Murthy PN, Naik BS., 2009, Antibacterial 
Activity of Ethanol Extract of Andrographis paniculata. Indian J Pharm 
Sci. 71: 436-438. 

Moeloek, N., Lestari, S.W., dan Wahjoedi, B., 2010, Uji Klinik Ekstrak Cabe 
Jawa (Piper Retrofractum Vahl) sebagai Fitofarmaka Androgenik pada 
Laki-laki Hipogonad. Madjalah Kedokteran Indonesia, 60: 255–262. 

Murdaningsih, D. 2018. Teknologi Nuklir Bikin Jamu Indonesia Jadi Berskala 
Global. diakses pada 15 April 2019,  
<https://nasional.republika.co.id/berita/nasional/indonesia-
berdaya/18/11/29/pixo0q368-teknologi-nuklir-bikin-jamu-indonesia-jadi 
berskala-global>. 

Naveed, S., Rizwan, E., dan Sajid, A., 2018. Effect of Gamma Irradiation on 
Phytochemical Content and Antimicrobial Activities of Selected Herbs. 
ChemXpress, 11: 1–15. 

Nyeem, M.A. Bin, Abdul Mannan, M., Nuruzzaman, M., Kamrujjaman, K., dan 
Kumar Das, S., 2017, Indigenous king of bitter (Andrographis paniculata): 
A review, Journal of Medicinal Plants Studies, 5: 318–324. 

Parveen, Z., Nawaz, S., Siddique, S., dan Shahzad, K., 2013, Composition and 
Antimicrobial Activity of the Essential Oil from Leaves of Curcuma longa 
L. Kasur Variety, Indian Journal of Pharmaceutical Sciences, 75: 117-122 

Phanput, W., Budsabun, T., Sangsuriya, P., 2020, In Vitro Antimicrobial Activity 
of Piper retrofractum Fruit Extracts against Microbial Pathogens Causing 

Pengaruh Iradiasi Gamma terhadap Kandungan Senyawa Aktif Rimpang Kunyit (Curcuma Longa L),
Buah Cabe
Jawa (Piper Retrofractum Vahl.) dan Herba Sambiloto (Andrographis Paniculata (Burm. F.) Wall. Ex
Nees)
SEPTILIA WAHYU H, Prof. Dr. Suwijiyo Pramono, DEA., Apt; Dr. Hendig Winarno, M.Sc
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

80 
 

Infections in Human and Animals. International Journal of Microbiology, 
1-6.  

Phattanawasin, P., Sotanaphun, U., Burana-Osot, J., dan Piyapolrungroj, N., 2018, 
Isolation and characterization of the acid and base degradation products of 

andrographolide, Pharmazie, 73:559-562.  

Phianphak, W., Rengpipat, S., dan Cherdshewasart, W., 2007, Gamma irradiation 
versus microbial contamination of Thai medicinal herbs, Songklanakarin 
J. Sci. Technol., 29: 157–166. 

Pratiwi, S.T., 2008, Mikrobiologi Farmasi. Erlangga. Yogyakarta, hal.111-114, 
141-143.  

Pudjorahardjo, D.S., 2006, Aplikasi mesin berkas elektron di pusat teknologi 
akselerator dan proses bahan-BATAN, Prosiding Pertemuan dan 
Presentasi Ilmiah Akselerator dan Aplikasinya, 70–77. 

Putri, F.N.A., Wardani, A.K., dan Harsojo. 2015. Aplikasi teknologi iradiasi 
gamma dan penyimpanan beku sebagai upaya penurunan bakteri patogen 
pada seafood: Kajian pustaka. Jurnal Pangan dan Agroindustri 3: 345–352. 

Rahayu, D.P., Saputri, F.C., dan Darwis, D., 2016, The Effect of Gamma 
Radiation on Microbial Content and Curcuminoids of Curcuma amada 
Roxb. Rhizomes. Atom Indo. 42: 53. 

Sádecká, J., 2010, Influence of two sterilisation ways, gamma-irradiation and heat 
treatment, on the volatiles of black pepper (Piper nigrum L.), Czech J. Food 
Sci, 28: 44–52. 

Sari, R.I., Dewi, S.S., dan Wilson. W., 2020.  Total Mikrobia Jamu Serbuk 
Kemasan dan Tanpa Kemasan Produk Banjarmasin, Jurnal Media Analis 
Kesehatan, 11: 1-10  

Sjamsuhidajat, S, Wiryowidagdo, Sasanti, R., dan Winarno, R, 1999, Plant 
Resources of South-East Asia. Prosea Foundation. Bogor, hal 119. 

Subandrio, T., dan Danur, I.A.I., 1996, Iradiasi Pangan dan Aplikasinya pada 
Jamu dan Tumbuhan Obat, Warta Tumbuhan Obat Indonesia, 3: 4–5. 

Sugita, P., dan Winarno, E.K., 2000, Pengaruh iradiasi gamma terhadap degradasi 
zat warna Direct Orange 34 dalam air, Jurnal Teknologi Lingkungan, 1: 
114–120. 

Suhaj, M., Racova, J., Polovka, M., dan Brezova, V., 2006, Effect of γ-irradiation 
on antioxidant activity of black pepper (Piper nigrum L.), Food Chem, 97: 
696–704. 

Pengaruh Iradiasi Gamma terhadap Kandungan Senyawa Aktif Rimpang Kunyit (Curcuma Longa L),
Buah Cabe
Jawa (Piper Retrofractum Vahl.) dan Herba Sambiloto (Andrographis Paniculata (Burm. F.) Wall. Ex
Nees)
SEPTILIA WAHYU H, Prof. Dr. Suwijiyo Pramono, DEA., Apt; Dr. Hendig Winarno, M.Sc
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

81 
 

Sukmawati, P.A., Proborini, M.W., dan Kawuri, R.., 2012, Identifikasi Fungi dan 
Total Bakteri pada Jamu Tradisional di Pasar Kedonganan Kelurahan 
Jimbaran Kabupaten Badung Provinsi Bali, Jurnal Biologi. 16:31-35  

Syaifuddin, M. 2016. BIOLOGI RADIASI: Dasar-dasar dan Aplikasi. BATAN 
Press. Jakarta, hal. 70-120. 

Thongphasuk, P., Thongphasuk, J., Bavovada, R., dan Chamulitrat, W., 2014, 
Effects of Gamma Irradiation in Active Components, free radicals adn 
Toxicity of Cassumunar Ginger Rhizomes, International Journal of 
Pharmacy and Pharmaceutical Sciences, 6: 432–436. 

Tivani, I., Amananti, W dan Purgiyanti., 2018, Uji Angka Lempeng Total (ALT) 
pada Jamu Gendong Kunyit Asem di Beberapa Desa Kecamatan Talang 
Kabupaten Tegal, Pancasakti Science Education Journal, 3:43-48 

Tiwari, A., Mahadik, K.R., .Gabhe, S.Y., 2020, Piperine: A comprehensive 
review of methods of isolation, purification, and biological properties, 
Medicine in Drug Discovery, 7: 100027 

Thongphasuk, P., Thongphasuk, J., Bavovada, R., dan Chamulitrat, W., 2014, 
Effects of Gamma Irradiation in Active Components, free radicals adn 
Toxicity of Cassumunar Ginger Rhizomes, International Journal of 
Pharmacy and Pharmaceutical Sciences, 6: 432–436. 

Variyar, P.S., Gholap, A.S., dan Thomas, P., 1997, Effect of γ-irradiation on the 
volatile oil constituents of fresh ginger (zingiber officinale) rhizome, Food 
Research International, 30: 41–43. 

Wahyuni, R., Lase, V., dan Rivai, H., 2013, Penentuan Cemaran Mikroba pada 
Jamu Pelangsing yang Beredar di Pasar Tarandam Padang, Jurnal Farmasi 
Higea, 5: 28-30   

Waje, C.K., Kim, H.-K., Kim, K.-S., Todoriki, S., dan Kwon, J.-H., 2008, 
Physicochemical and Microbiological Qualities of Steamed and Irradiated 
Ground Black Pepper (Piper nigrumL.), J. Agric. Food Chem. 56: 4592–
4596. 

Wang, Y.J., Pan, M.H., Cheng, A.L., Lin, L.I., Ho, Y.S., Hsieh, C.Y., dan Lin, 
J.K., 1997, Stability of curcumin in buffer solutions and characterization of 
its degradation products, J Pharm Biomed Anal, 15:1867-1876 

WHO, 2018, Annex 1- WHO guidelines on good herbal processing practices for 
herbal medicine (World Health Organization).  

Winarno, H., Bagyo, A.N.M., Lindu W.A dan Winarno, E.K., 2004, Radiation-
Induced Degradation of Pirimiphos Methyl in Aerated Solution, Atom 
Indonesia, 30: 35-42. 

Pengaruh Iradiasi Gamma terhadap Kandungan Senyawa Aktif Rimpang Kunyit (Curcuma Longa L),
Buah Cabe
Jawa (Piper Retrofractum Vahl.) dan Herba Sambiloto (Andrographis Paniculata (Burm. F.) Wall. Ex
Nees)
SEPTILIA WAHYU H, Prof. Dr. Suwijiyo Pramono, DEA., Apt; Dr. Hendig Winarno, M.Sc
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



 
 

82 
 

Wu, J.-J., dan Yang, J.-S., 1994, Effects of y Irradiation on the Volatile 
Compounds of Ginger Rhizome (Zingiber oficinale Roscoe), Journal of 
Agricultural and Food Chemistry, 42: 2574–2577. 

Yan, Y., Fang, L. H., dan Du, G. H., 2018, Andrographolide. Natural Small 
Molecule Drugs from Plants, 1:  357–362.  

Yun, J., Kim, C., Kim, M.-B., dan Hwang, J.-K., 2018, Piper retrofractum Vahl. 
Extract, as a PPAR δ and AMPK Activator, Suppresses UVB-Induced 
Photoaging through Mitochondrial Biogenesis and MMPs Inhibition in 
Human Dermal Fibroblasts and Hairless Mice. Evidence-Based 
Complementary and Alternative Medicine. 1–11. 

Zebib, B., Mouloungui, Z., dan Noirot, V., 2010, Stabilization of curcumin by 
complexation with divalent cations in glycerol/water system, Bioinorganic 
chemistry and applications, 2010: 292760.  

Zulaikhah, S.T., 2005, ‘Analisis faktor-faktor yang berhubungan dengan 
pencemaran mikroba pada jamu gendong di kota semarang’, Thesis, 
Universitas Diponegoro, Semarang 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pengaruh Iradiasi Gamma terhadap Kandungan Senyawa Aktif Rimpang Kunyit (Curcuma Longa L),
Buah Cabe
Jawa (Piper Retrofractum Vahl.) dan Herba Sambiloto (Andrographis Paniculata (Burm. F.) Wall. Ex
Nees)
SEPTILIA WAHYU H, Prof. Dr. Suwijiyo Pramono, DEA., Apt; Dr. Hendig Winarno, M.Sc
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/


