
   

BAB V 

PENUTUP 

 

5.1 Kesimpulan 

Berdasarkan penelitian dan hasil kajian yang telah dilakukan tentang studi 

senyawa-senyawa metabolit sekunder dalam menghambat infeksi Covid-19, maka 

diperoleh beberapa kesimpulan sebagai berikut: 

1. Teridentifikasi sebanyak 136 senyawa metabolit sekunder yang berpotensi 

menghambat infeksi COVID-19. Senyawa-senyawa tersebut terdapat dalam 

golongan flavonoid, saponin, alkaloid, steroid, terpenoid, phenolic dan 

diterpenoid.  

2. Tumbuhan-tumbuhan yang menjadi sumber keterdapatan 136 senyawa 

metabolit sekunder yang berpotensi menghambat infeksi COVID-19 

dalampenelitian literatur ini ditemukan 79 tumbuhan pada 43 famili 

tumbuhan kebanyakan dari tumbuhan tersebut merupakan  tumbuh-

tumbuhan  yang ada dalam kehidupan manusia setiap hari, yaitu di dalam  

sayuran berdaun hijau, brokoli dan teh hijau. Terdapat pula pada biji-bijian 

seperti gandum dan kacang-kacangan. 

3. Mekanisme reaksi senyawa anti SARS-CoV-2 yakni melalui interaksi 

terhadap target reseptor. Terdapat banyak mekanisme senyawa untuk 

menghambat reseptor target melalui aksi molekuler, antara lain 3CLpro (3C 

dan protease utama lainnya), papain (PLpro), RNA-dependent RNA 
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polymerase (RdRp), helikase, TMPRSS2, ACE2 dan Spike glikoprotein 

semuanya mengikat dengan baik senyawa anti-SARS-CoV-2. 

 

5.2 Saran 

Berdasarkan hasil penelitian dan pembahasan ini maka penulis menyarankan 

kepada peneliti selanjutnya, agar dapat melakukan penelitian secara docking 

molekuler terhadap senyawa-senyawa yang diperoleh ini. 

 

 



 
 

137 
  

DAFTAR PUSTAKA 

 

David., Arulmoli, R., & Parasuraman, S. (2016). Overviews of biological 

importance of quercetin: A bioactive flavonoid. Pharmacognosy reviews, 10(20), 

84. 

Adam W. Li, M. (2020). Bolstering Your Defenses Against COVID-19: An 

“Epigenetic” Diet. What Is Epigenetics. 

Ahn, D. G., Shin, H. J., Kim, M. H., Lee, S., Kim, H. S., Myoung, J., Kim, B. T., 

& Kim, S. J. (2020). Current status of epidemiology, diagnosis, therapeutics, and 

vaccines for novel coronavirus disease 2019 (COVID-19). Journal of 

Microbiology and Biotechnology, 30(3), 313–324. 

https://doi.org/10.4014/jmb.2003.03011 

Andersen, K. G., Rambaut, A., Lipkin, W. I., Holmes, E. C., & Garry, R. F. 

(2020). The proximal origin of SARS-CoV-2. Nature Medicine, 26(4), 450–452. 

https://doi.org/10.1038/s41591-020-0820-9 

Bin, K., Ming, G., Jin, G., Ha, T., Choi, H., & Keun, W. (2020). Since January 

2020 Elsevier has created a COVID-19 resource centre with free information in 

English and Mandarin on the novel coronavirus COVID- 19 . The COVID-19 

resource centre is hosted on Elsevier Connect , the company ’ s public news and 

information . January. 

Cao, J., Forrest, J. C., & Zhang, X. (2020). Since January 2020 Elsevier has 

created a COVID-19 resource centre with free information in English and 

Mandarin on the novel coronavirus COVID- 19 . The COVID-19 resource centre 

is hosted on Elsevier Connect , the company ’ s public news and information . 

January. 

Cascella, M., Rajnik, M., Cuomo, A., Dulebohn, S. C., & Di Napoli, R. (2020). 

Features, Evaluation and Treatment Coronavirus (COVID-19). In StatPearls. 

Chan, J. F. W., Kok, K. H., Zhu, Z., Chu, H., To, K. K. W., Yuan, S., & Yuen, K. 

Y. (2020). Genomic characterization of the 2019 novel human-pathogenic 

coronavirus isolated from a patient with atypical pneumonia after visiting Wuhan. 

Emerging Microbes and Infections. 

https://doi.org/10.1080/22221751.2020.1719902 

Chang, F. R., Yen, C. T., Ei-Shazly, M., Lin, W. H., Yen, M. H., Lin, K. H., & 

Wu, Y. C. (2012). Anti-human coronavirus (anti-HCoV) triterpenoids from the 

leaves of Euphorbia neriifolia. Natural Product Communications, 7(11), 1415–

1417. https://doi.org/10.1177/1934578x1200701103 

Chen, C. J., Michaelis, M., Hsu, H. K., Tsai, C. C., Yang, K. D., Wu, Y. C., 

Cinatl, J., & Doerr, H. W. (2008). Toona sinensis Roem tender leaf extract 

inhibits SARS coronavirus replication. Journal of Ethnopharmacology, 120(1), 

108–111. https://doi.org/10.1016/j.jep.2008.07.048 

Chen, C. N., Lin, C. P. C., Huang, K. K., Chen, W. C., Hsieh, H. P., Liang, P. H., 

& Hsu, J. T. A. (2005). Inhibition of SARS-CoV 3C-like protease activity by 

theaflavin-3,3′- digallate (TF3). Evidence-Based Complementary and Alternative 

Medicine, 2(2), 209–215. https://doi.org/10.1093/ecam/neh081 



 
 

138 
  

Chen, H., & Du, Q. (2020). Potential natural compounds for preventing SARS-

CoV-2 (2019-nCoV) infection. Preprints, 2(January), 2020010358. 

https://doi.org/10.20944/preprints202001.0358.v3 

Chen, X., Yang, X., Zheng, Y., Yang, Y., Xing, Y., & Chen, Z. (2014). SARS 

coronavirus papain-like protease inhibits the type I interferon signaling pathway 

through interaction with the STING-TRAF3-TBK1 complex. Protein and Cell. 

https://doi.org/10.1007/s13238-014-0026-3 

Cheng, P. W., Ng, L. T., Chiang, L. C., & Lin, C. C. (2006). Antiviral effects of 

saikosaponins on human coronavirus 229E in vitro. Clinical and Experimental 

Pharmacology and Physiology, 33(7), 612–616. https://doi.org/10.1111/j.1440-

1681.2006.04415.x 

Cho, J. H., Bernard, D. L., Sidwell, R. W., Kern, E. R., & Chu, C. K. (2006). 

Synthesis of cyclopentenyl carbocyclic nucleosides as potential antiviral agents 

against orthopoxviruses and SARS. Journal of Medicinal Chemistry, 49(3), 1140–

1148. https://doi.org/10.1021/jm0509750 

Chu, C. K., Gadthula, S., Chen, X., Choo, H., Olgen, S., Barnard, D. L., & 

Sidwell, R. W. (2006). Antiviral activity of nucleoside analogues against SARS-

coronavirus (SARS-CoV). Antiviral Chemistry and Chemotherapy. 

https://doi.org/10.1177/095632020601700506 

Cinatl, J., Morgenstern, B., Bauer, G., Chandra, P., Rabenau, H., & Doerr, H. W. 

(2020). Since January 2020 Elsevier has created a COVID-19 resource centre 

with free information in English and Mandarin on the novel coronavirus COVID- 

19 . The COVID-19 resource centre is hosted on Elsevier Connect , the company ’ 

s public news and information . January. 

Coronaviruses, B. I. (2019). crossm. 93(12), 1–15. 

Cortegiani, A., Ingoglia, G., Ippolito, M., Giarratano, A., & Einav, S. (2020). 

Since January 2020 Elsevier has created a COVID-19 resource centre with free 

information in English and Mandarin on the novel coronavirus COVID- 19 . The 

COVID-19 resource centre is hosted on Elsevier Connect , the company ’ s public 

news and information . January. 

Costa, L. G., Garrick, J. M., Roquè, P. J., & Pellacani, C. (2016). Mechanisms of 

Neuroprotection by Quercetin: Counteracting Oxidative Stress and More. 

Oxidative Medicine and Cellular Longevity, 2016. 

https://doi.org/10.1155/2016/2986796 

Darmadi, H. (2011). Metode Penelitian Pendidikan. Alfabeta. 

Denney, A. S., & Tewksbury, R. (2013). How to Write a Literature Review. 

Journal of Criminal Justice Education. 

https://doi.org/10.1080/10511253.2012.730617 

Dewick, P. M. (2009). Medicinal Natural Products: A Biosynthetic Approach: 

Third Edition. In Medicinal Natural Products: A Biosynthetic Approach: Third 

Edition. https://doi.org/10.1002/9780470742761 

Enmozhi, S. K., Raja, K., Sebastine, I., & Joseph, J. (2020). Andrographolide as a 

potential inhibitor of SARS-CoV-2 main protease: an in silico approach. Journal 

of Biomolecular Structure and Dynamics, 0(0), 1–7. 

https://doi.org/10.1080/07391102.2020.1760136 

Fehr, A. R., & Perlman, S. (2015). Coronaviruses: An overview of their 



 
 

139 
  

replication and pathogenesis. In Coronaviruses: Methods and Protocols. 

https://doi.org/10.1007/978-1-4939-2438-7_1 

Gorbalenya, A., Baker, S., Baric, R., de Groot, R., Drosten, C., Gulyaeva, A., 

Haagmans, B., Lauber, C., Leontovich, A., Neuman, B., Penzar, D., Perlman, S., 

Poon, L., Samborskiy, D., Sidorov, I., Sola, I., & Ziebuhr, J. (2020). Severe acute 

respiratory syndrome-related coronavirus : The species and its viruses – a 

statement of the Coronavirus Study Group. Nature Microbiology. 

https://doi.org/10.1101/2020.02.07.937862 

Greig, A. S., & Bouillant, A. M. P. (1977). Binding effects of concanavalin A on a 

coronavirus. Canadian Journal of Comparative Medicine, 41(1), 122–126. 

Guo, Y. R., Cao, Q. D., Hong, Z. S., Tan, Y. Y., Chen, S. D., Jin, H. J., Tan, K. 

Sen, Wang, D. Y., & Yan, Y. (2020). The origin, transmission and clinical 

therapies on coronavirus disease 2019 (COVID-19) outbreak- A n update on the 

status. In Military Medical Research. https://doi.org/10.1186/s40779-020-00240-0 

Hamming, I., Timens, W., Bulthuis, M. L. C., Lely, A. T., Navis, G. J., & van 

Goor, H. (2004). Tissue distribution of ACE2 protein, the functional receptor for 

SARS coronavirus. A first step in understanding SARS pathogenesis. Journal of 

Pathology. https://doi.org/10.1002/path.1570 

Hertog, M. G. L., Hollman, P. C. H., Hertog, M. G. L., & Katan, M. B. (1992). 

Content of Potentially Anticarcinogenic Flavonoids of 28 Vegetables and 9 Fruits 

Commonly Consumed in the Netherlands. Journal of Agricultural and Food 

Chemistry, 40(12), 2379–2383. https://doi.org/10.1021/jf00024a011 

Ho, T. Y., Wu, S. L., Chen, J. C., Li, C. C., & Hsiang, C. Y. (2007). Emodin 

blocks the SARS coronavirus spike protein and angiotensin-converting enzyme 2 

interaction. Antiviral Research, 74(2), 92–101. 

https://doi.org/10.1016/j.antiviral.2006.04.014 

Huang, C., Wang, Y., Li, X., Ren, L., Zhao, J., Hu, Y., Zhang, L., Fan, G., Xu, J., 

Gu, X., Cheng, Z., Yu, T., Xia, J., Wei, Y., Wu, W., Xie, X., Yin, W., Li, H., Liu, 

M., … Cao, B. (2020). Clinical features of patients infected with 2019 novel 

coronavirus in Wuhan, China. The Lancet. https://doi.org/10.1016/S0140-

6736(20)30183-5 

Jang, M. H., Piao, X. L., Kim, J. M., Kwon, S. W., & Park, J. H. (2008). 

Inhibition of cholinesterase and amyloid-&bgr; aggregation by resveratrol 

oligomers from Vitis amurensis. Phytotherapy Research, 22(4), 544–549. 

https://doi.org/10.1002/ptr 

Jin, Z., Du, X., Xu, Y., Deng, Y., Liu, M., Zhao, Y., Zhang, B., Li, X., Zhang, L., 

Peng, C., Duan, Y., Yu, J., Wang, L., Yang, K., Liu, F., Jiang, R., Yang, X., You, 

T., Liu, X., … Yang, H. (2020). Structure of Mpro from SARS-CoV-2 and 

discovery of its inhibitors. Nature, 582(7811), 289–293. 

https://doi.org/10.1038/s41586-020-2223-y 

Jo, S., Kim, S., Shin, D. H., & Kim, M. S. (2020). Inhibition of SARS-CoV 3CL 

protease by flavonoids. Journal of Enzyme Inhibition and Medicinal Chemistry, 

35(1), 145–151. https://doi.org/10.1080/14756366.2019.1690480 

Joshi, R. S., Jagdale, S. S., Bansode, S. B., Shankar, S. S., Tellis, M. B., Pandya, 

V. K., Chugh, A., Giri, A. P., & Kulkarni, M. J. (2020). Discovery of potential 

multi-target-directed ligands by targeting host-specific SARS-CoV-2 structurally 



 
 

140 
  

conserved main protease. Journal of Biomolecular Structure and Dynamics, 0(0), 

1–16. https://doi.org/10.1080/07391102.2020.1760137 

Jurnal 41.Pdf. (n.d.). 

jurnal 51.pdf. (n.d.). 

Kannan, S., Shaik Syed Ali, P., Sheeza, A., & Hemalatha, K. (2020). COVID-19 

(Novel Coronavirus 2019) - recent trends. European Review for Medical and 

Pharmacological Sciences. https://doi.org/10.26355/eurrev_202002_20378 

Kementrian Kesehatan Republik Indonesia. (2020). COVID-19. Infeksi Emerging. 

covid19.kemkes.go.id 

Keun, J., Curtis-long, M. J., Ho, K., Wook, D., Won, H., Joo, H., & Hun, K. 

(2020). Since January 2020 Elsevier has created a COVID-19 resource centre 

with free information in English and Mandarin on the novel coronavirus COVID- 

19 . The COVID-19 resource centre is hosted on Elsevier Connect , the company ’ 

s public news and information . January. 

Keyaerts, E., Vijgen, L., Pannecouque, C., Van Damme, E., Peumans, W., 

Egberink, H., Balzarini, J., & Van Ranst, M. (2007). Plant lectins are potent 

inhibitors of coronaviruses by interfering with two targets in the viral replication 

cycle. Antiviral Research, 75(3), 179–187. 

https://doi.org/10.1016/j.antiviral.2007.03.003 

Kim, D. E., Min, J. S., Jang, M. S., Lee, J. Y., Shin, Y. S., Park, C. M., Song, J. 

H., Kim, H. R., Kim, S., Jin, Y. H., & Kwon, S. (2019). Natural bis-

benzylisoquinoline alkaloids-tetrandrine, fangchinoline, and cepharanthine, inhibit 

human coronavirus oc43 infection of mrc-5 human lung cells. Biomolecules, 

9(11). https://doi.org/10.3390/biom9110696 

Kim, D. W., Seo, K. H., Curtis-Long, M. J., Oh, K. Y., Oh, J. W., Cho, J. K., Lee, 

K. H., & Park, K. H. (2014). Phenolic phytochemical displaying SARS-CoV 

papain-like protease inhibition from the seeds of Psoralea corylifolia. Journal of 

Enzyme Inhibition and Medicinal Chemistry, 29(1), 59–63. 

https://doi.org/10.3109/14756366.2012.753591 

Kotwal, G. J., Kaczmarek, J. N., Leivers, S., Ghebremariam, Y. T., Kulkarni, A. 

P., Bauer, G., De Beer, C., Preiser, W., & Mohamed, A. R. (2005). Anti-HIV, 

anti-poxvirus, and anti-SARS activity of a nontoxic, acidic plant extract from the 

Trifollium species Secomet-V/anti-Vac suggests that it contains a novel broad-

spectrum antiviral. Annals of the New York Academy of Sciences, 1056, 293–302. 

https://doi.org/10.1196/annals.1352.014 

Kwon, H., Bae, Y., Kim, Y., Song, N., & Young, C. (2020). Since January 2020 

Elsevier has created a COVID-19 resource centre with free information in 

English and Mandarin on the novel coronavirus COVID- 19 . The COVID-19 

resource centre is hosted on Elsevier Connect , the company ’ s public news and 

information . January. 

Lee, J. H., Park, J. S., Lee, S. W., Hwang, S. Y., Young, B. E., & Choi, H. J. 

(2015). Porcine epidemic diarrhea virus infection: Inhibition by polysaccharide 

from Ginkgo biloba exocarp and mode of its action. Virus Research, 195, 148–

152. https://doi.org/10.1016/j.virusres.2014.09.013 

Li, B. Q., Fu, T., Dongyan, Y., Mikovits, J. A., Ruscetti, F. W., & Wang, J. M. 

(2000). Flavonoid baicalin inhibits HIV-1 infection at the level of viral entry. 



 
 

141 
  

Biochemical and Biophysical Research Communications, 276(2), 534–538. 

https://doi.org/10.1006/bbrc.2000.3485 

Li, G., Fan, Y., Lai, Y., Han, T., Li, Z., Zhou, P., Pan, P., Wang, W., Hu, D., Liu, 

X., Zhang, Q., & Wu, J. (2020). Coronavirus infections and immune responses. In 

Journal of Medical Virology. https://doi.org/10.1002/jmv.25685 

Li, Heng, Liu, S., Yu, X., Tang, S., & Tang, C. (2020). Since January 2020 

Elsevier has created a COVID-19 resource centre with free information in 

English and Mandarin on the novel coronavirus COVID- 19 . The COVID-19 

resource centre is hosted on Elsevier Connect , the company ’ s public news and 

information . January. 

Li, Huawei, Wu, J., Zhang, Z., Ma, Y., Liao, F., Zhang, Y., & Wu, G. (2011). 

Forsythoside A inhibits the avian infectious bronchitis virus in cell culture. 

Phytotherapy Research, 25(3), 338–342. https://doi.org/10.1002/ptr.3260 

Li, S. Y., Chen, C., Zhang, H. Q., Guo, H. Y., Wang, H., Wang, L., Zhang, X., 

Hua, S. N., Yu, J., Xiao, P. G., Li, R. S., & Tan, X. (2005). Identification of 

natural compounds with antiviral activities against SARS-associated coronavirus. 

Antiviral Research, 67(1), 18–23. https://doi.org/10.1016/j.antiviral.2005.02.007 

Lin, C. W., Tsai, F. J., Tsai, C. H., Lai, C. C., Wan, L., Ho, T. Y., Hsieh, C. C., & 

Chao, P. D. L. (2005). Anti-SARS coronavirus 3C-like protease effects of Isatis 

indigotica root and plant-derived phenolic compounds. Antiviral Research, 68(1), 

36–42. https://doi.org/10.1016/j.antiviral.2005.07.002 

Lin, S. C., Ho, C. T., Chuo, W. H., Li, S., Wang, T. T., & Lin, C. C. (2017). 

Effective inhibition of MERS-CoV infection by resveratrol. BMC Infectious 

Diseases, 17(1), 1–10. https://doi.org/10.1186/s12879-017-2253-8 

Loizzo, M. R., Saab, A. M., Tundis, R., Statti, G. A., Menichimi, F., Lampronti, 

D., Gambari, R., Cinatl, J., & Doerr, H. W. (2008). Phytochemical analysis and in 

vitro antiviral activities of the essential oils of seven Lebanon species. Chemistry 

and Biodiversity, 5(3), 461–470. https://doi.org/10.1002/cbdv.200890045 

Lu, H. (2020). nCoV ). 14(1), 69–71. https://doi.org/10.1002/jmv.25678.4. 

Lung, J., Lin, Y. S., Yang, Y. H., Chou, Y. L., Shu, L. H., Cheng, Y. C., Liu, H. 

Te, & Wu, C. Y. (2020). The potential chemical structure of anti-SARS-CoV-2 

RNA-dependent RNA polymerase. Journal of Medical Virology, 92(6), 693–697. 

https://doi.org/10.1002/jmv.25761 

Luo, W., Su, X., Gong, S., Qin, Y., Liu, W., Li, J., Yu, H., & Xu, Q. (2009). Anti-

SARS coronavirus 3C-like protease effects of Rheum palmatum L. extracts. 

BioScience Trends, 3(4), 124–126. 

Macintyre, G., Curry, B., Wong, F., & Anderson, R. (1991). Hygromycin B 

therapy of a murine coronaviral hepatitis. Antimicrobial Agents and 

Chemotherapy, 35(10), 2125–2127. https://doi.org/10.1128/AAC.35.10.2125 

Mccutcheon, A. R., Robertsb, T. E., Gibbonsb, E., Ellis, S. M., Babiukb, L. A., 

Hancockc, R. E. W., & Towersa, G. H. N. (2020). Since January 2020 Elsevier 

has created a COVID-19 resource centre with free information in English and 

Mandarin on the novel coronavirus COVID- 19 . The COVID-19 resource centre 

is hosted on Elsevier Connect , the company ’ s public news and information . 

January. 

Müller, C., Schulte, F. W., Lange-grünweller, K., & Obermann, W. (2020). Since 



 
 

142 
  

January 2020 Elsevier has created a COVID-19 resource centre with free 

information in English and Mandarin on the novel coronavirus COVID- 19 . The 

COVID-19 resource centre is hosted on Elsevier Connect , the company ’ s public 

news and information . January. 

Nguyen, T. T. H., Woo, H. J., Kang, H. K., Nguyen, V. D., Kim, Y. M., Kim, D. 

W., Ahn, S. A., Xia, Y., & Kim, D. (2012). Flavonoid-mediated inhibition of 

SARS coronavirus 3C-like protease expressed in Pichia pastoris. Biotechnology 

Letters, 34(5), 831–838. https://doi.org/10.1007/s10529-011-0845-8 

Niel, D. N., & Cross, S. S. (2020). Since January 2020 Elsevier has created a 

COVID-19 resource centre with free information in English and Mandarin on the 

novel coronavirus COVID- 19 . The COVID-19 resource centre is hosted on 

Elsevier Connect , the company ’ s public news and information . January. 

Omar, H. A., Abboud, K., Cheng, N., Malekshan, K. R., Gamage, A. T., & 

Zhuang, W. (2016). Miean, K. H., & Mohamed, S. (2001). Flavonoid (myricetin, 

quercetin, kaempferol, luteolin, and apigenin) content of edible tropical plants. 

Journal of Agricultural and Food Chemistry, 49(6), 3106-3112., 18(4), 2315–

2344. https://doi.org/10.1109/COMST.2016.2554098 

Orhan, I. E., & Senol Deniz, F. S. (2020). Natural Products as Potential Leads 

Against Coronaviruses: Could They be Encouraging Structural Models Against 

SARS-CoV-2? Natural Products and Bioprospecting, 10(4), 171–186. 

https://doi.org/10.1007/s13659-020-00250-4 

Park, J., Hoon, J., Min, Y., Jae, H., Wook, D., Hun, K., Kwon, H., Park, S., Song, 

W., & Bae, Y. (2020). Since January 2020 Elsevier has created a COVID-19 

resource centre with free information in English and Mandarin on the novel 

coronavirus COVID- 19 . The COVID-19 resource centre is hosted on Elsevier 

Connect , the company ’ s public news and information . January. 

Park, J., Joo, H., Won, H., Hwan, S., Su, K., Hun, K., & Bae, Y. (2017). 

Evaluation of polyphenols from Broussonetia papyrifera as coronavirus protease 

inhibitors. Journal of Enzyme Inhibition and Medicinal Chemistry, 32(1), 504–

512. 

Park, J. Y., Jeong, H. J., Kim, J. H., Kim, Y. M., Park, S. J., Kim, D., Park, K. H., 

Lee, W. S., & Ryu, Y. B. (2012). Diarylheptanoids from Alnus japonica inhibit 

papain-like protease of severe acute respiratory syndrome coronavirus. Biological 

and Pharmaceutical Bulletin, 35(11), 2036–2042. 

https://doi.org/10.1248/bpb.b12-00623 

Park, J. Y., Ko, J. A., Kim, D. W., Kim, Y. M., Kwon, H. J., Jeong, H. J., Kim, C. 

Y., Park, K. H., Lee, W. S., & Ryu, Y. B. (2016). Chalcones isolated from 

Angelica keiskei inhibit cysteine proteases of SARS-CoV. Journal of Enzyme 

Inhibition and Medicinal Chemistry, 31(1), 23–30. 

https://doi.org/10.3109/14756366.2014.1003215 

Pillaiyar, T., Manickam, M., Namasivayam, V., Hayashi, Y., & Jung, S. H. 

(2016). An overview of severe acute respiratory syndrome-coronavirus (SARS-

CoV) 3CL protease inhibitors: Peptidomimetics and small molecule 

chemotherapy. In Journal of Medicinal Chemistry. 

https://doi.org/10.1021/acs.jmedchem.5b01461 

Read, J., Bridgen, J. R., Cummings, D. A., Ho, A., & Jewell, C. (2020). Novel 



 
 

143 
  

coronavirus 2019-nCoV: early estimation of epidemiological parameters and 

epidemic predictions. 2020(December 2019). 

https://doi.org/10.1101/2020.01.23.20018549 

Roh, C. (2012). A facile inhibitor screening of SARS coronavirus N protein using 

nanoparticle-based RNA oligonucleotide. International Journal of Nanomedicine, 

7, 2173–2179. https://doi.org/10.2147/IJN.S31379 

Rothan, H. A., & Byrareddy, S. N. (2020). The epidemiology and pathogenesis of 

coronavirus disease (COVID-19) outbreak. In Journal of Autoimmunity. 

https://doi.org/10.1016/j.jaut.2020.102433 

Ryu, Y. B., Jeong, H. J., Kim, J. H., Kim, Y. M., Park, J. Y., Kim, D., Naguyen, 

T. T. H., Park, S. J., Chang, J. S., Park, K. H., Rho, M. C., & Lee, W. S. (2010). 

Biflavonoids from Torreya nucifera displaying SARS-CoV 3CLpro inhibition. 

Bioorganic and Medicinal Chemistry, 18(22), 7940–7947. 

https://doi.org/10.1016/j.bmc.2010.09.035 

Sahin, A. R. (2020). 2019 Novel Coronavirus (COVID-19) Outbreak: A Review 

of the Current Literature. Eurasian Journal of Medicine and Oncology. 

https://doi.org/10.14744/ejmo.2020.12220 

Schwarz, S., Sauter, D., Wang, K., Zhang, R., Sun, B., Karioti, A., Bilia, A. R., 

Efferth, T., & Schwarz, W. (2014). Kaempferol derivatives as antiviral drugs 

against the 3a channel protein of coronavirus. Planta Medica, 80(2–3), 177–182. 

https://doi.org/10.1055/s-0033-1360277 

Schwarz, S., Wang, K., Yu, W., Sun, B., & Schwarz, W. (2011). Emodin inhibits 

current through SARS-associated coronavirus 3a protein. Antiviral Research, 

90(1), 64–69. https://doi.org/10.1016/j.antiviral.2011.02.008 

Shen, Y. C., Wang, L. T., Khalil, A. T., Chiang, L. C., & Cheng, P. W. (2005). 

Bioactive pyranoxanthones from the roots of Calophyllum blancoi. Chemical and 

Pharmaceutical Bulletin, 53(2), 244–247. https://doi.org/10.1248/cpb.53.244 

Shum, K. T., & Tanner, J. A. (2008). Differential inhibitory activities and 

stabilisation of DNA aptamers against the SARS coronavirus helicase. 

Chembiochem : A European Journal of Chemical Biology. 

https://doi.org/10.1002/cbic.200800491 

Simmons, G., Reeves, J. D., Rennekamp, A. J., Amberg, S. M., Piefer, A. J., & 

Bates, P. (2004). Characterization of severe acute respiratory syndrome-associated 

coronavirus (SARS-CoV) spike glycoprotein-mediated viral entry. Proceedings of 

the National Academy of Sciences of the United States of America. 

https://doi.org/10.1073/pnas.0306446101 

Since January 2020 Elsevier has created a COVID-19 resource centre with free 

information in English and Mandarin on the novel coronavirus COVID- 19 . The 

COVID-19 resource centre is hosted on Elsevier Connect , the company ’ s public 

news and information . (2020). January. 

Sohrabi, C., Alsafi, Z., Neill, N. O., Khan, M., & Kerwan, A. (2020). Since 

January 2020 Elsevier has created a COVID-19 resource centre with free 

information in English and Mandarin on the novel coronavirus COVID- 19 . The 

COVID-19 resource centre is hosted on Elsevier Connect , the company ’ s public 

news and information . January. 

Sohrabi, C., Alsafi, Z., O’Neill, N., Khan, M., Kerwan, A., Al-Jabir, A., Iosifidis, 



 
 

144 
  

C., & Agha, R. (2020). World Health Organization declares global emergency: A 

review of the 2019 novel coronavirus (COVID-19). In International Journal of 

Surgery. https://doi.org/10.1016/j.ijsu.2020.02.034 

Song, Y. H., Kim, D. W., Curtis-Long, M. J., Yuk, H. J., Wang, Y., Zhuang, N., 

Lee, K. H., Jeon, K. S., & Park, K. H. (2014). Papain-like protease (PLpro) 

inhibitory effects of cinnamic amides from Tribulus terrestris fruits. Biological 

and Pharmaceutical Bulletin, 37(6), 1021–1028. https://doi.org/10.1248/bpb.b14-

00026 

Sonja A. Rasmussen, MD, MS, J. C. S. (2020). Since January 2020 Elsevier has 

created a COVID-19 resource centre with free information in English and 

Mandarin on the novel coronavirus COVID-. Ann Oncol, January, 19–21. 

https://doi.org/10.1007/s00134-020-05991-x.Bizzarro 

Su, H., Yao, S., Zhao, W., Li, M., Liu, J., Shang, W., Xie, H., Ke, C., Gao, M., 

Yu, K., Liu, H., Shen, J., Tang, W., Zhang, L., Zuo, J., Jiang, H., Bai, F., Wu, Y., 

Ye, Y., & Xu, Y. (2020). Discovery of baicalin and baicalein as novel, natural 

product inhibitors of SARS-CoV-2 3CL protease in vitro. 1–29. 

https://doi.org/10.1101/2020.04.13.038687 

Subissi, L., Imbert, I., Ferron, F., Collet, A., Coutard, B., Decroly, E., & Canard, 

B. (2014). SARS-CoV ORF1b-encoded nonstructural proteins 12-16: Replicative 

enzymes as antiviral targets. In Antiviral Research. 

https://doi.org/10.1016/j.antiviral.2013.11.006 

Tahir, M., Alqahtani, S. M., & Alamri, M. A. (2020). Since January 2020 Elsevier 

has created a COVID-19 resource centre with free information in English and 

Mandarin on the novel coronavirus COVID- 19 . The COVID-19 resource centre 

is hosted on Elsevier Connect , the company ’ s public news and information . 

January. 

Taiz, L., Zeiger, E., Moller, I. M., & Murphy, A. (2015). Plant Physiology, sixth 

Edition, Sinauer Associates, Sunderland, CT. In Sinauer Associates, Sunderland, 

CT ISBN13: 9781605352558 ISBN10: 1605352551. 

Thawkar, B. S., Jawarkar, A. G., Kalamkar, P. V., Pawar, K. P., & Kale, M. K. 

(2016). Phytochemical and pharmacological review of Mentha arvensis. In 

International Journal of Green Pharmacy. 

Urai, M., Kataoka, K., Nishida, S., & Sekimizu, K. (2017). Structural analysis of 

an innate immunostimulant from broccoli, Brassica oleracea var. italica . Drug 

Discoveries & Therapeutics, 11(5), 230–237. 

https://doi.org/10.5582/ddt.2017.01044 

Utomo, R. Y., Ikawati, M., & Meiyanto, E. (2020). Revealing the Potency of 

Citrus and Galangal Constituents to Halt SARS-CoV-2 Infection. Preprints.Org. 

https://doi.org/10.20944/preprints202003.0214.v1 

Verpoorte, R., Van der Heijden, R., & Memelink, J. (2000). Engineering the plant 

cell factory for secondary metabolite production. In Transgenic Research. 

https://doi.org/10.1023/a:1008966404981 

Vinson, J. A., Dabbagh, Y. A., Serry, M. M., & Jang, J. (1995). Plant Flavonoids, 

Especially Tea Flavonols, Are Powerful Antioxidants Using an in Vitro Oxidation 

Model for Heart Disease. Journal of Agricultural and Food Chemistry, 43(11), 

2800–2802. https://doi.org/10.1021/jf00059a005 



 
 

145 
  

Wan, Y., Shang, J., Graham, R., Baric, R. S., & Li, F. (2020). Receptor 

Recognition by the Novel Coronavirus from Wuhan: an Analysis Based on 

Decade-Long Structural Studies of SARS Coronavirus. Journal of Virology. 

https://doi.org/10.1128/jvi.00127-20 

Wang, Z., Qiang, W., & Ke, H. (2020). A Handbook of 2019-nCoV Pneumonia 

Control and Prevention. Hubei Science and Technology Press. 

Wen, C. C., Kuo, Y. H., Jan, J. T., Liang, P. H., Wang, S. Y., Liu, H. G., Lee, C. 

K., Chang, S. T., Kuo, C. J., Lee, S. S., Hou, C. C., Hsiao, P. W., Chien, S. C., 

Shyur, L. F., & Yang, N. S. (2007). Specific plant terpenoids and lignoids possess 

potent antiviral activities against severe acute respiratory syndrome coronavirus. 

Journal of Medicinal Chemistry, 50(17), 4087–4095. 

https://doi.org/10.1021/jm070295s 

WHO. (2020). WHO Director-General ’ s remarks at the media briefing on 2019-

nCoV on 11 February. In WHO Director General’s Statement. 

Wibaldus, Jayuska, A., & Ardiningsih, P. (2016). Biokativitas Minyak Atsiri Kulit 

Buah Jeruk Nipis (Citrus aurantifolia) Terhadap Rayap Tanah (Coptotermes sp.). 

Jurnal Kimia Khatulistiwa. 

Won, J., Ha, T., Cho, H., Kim, E., Hee, S., & Yang, J. (2020). Since January 2020 

Elsevier has created a COVID-19 resource centre with free information in 

English and Mandarin on the novel coronavirus COVID- 19 . The COVID-19 

resource centre is hosted on Elsevier Connect , the company ’ s public news and 

information . January. 

Wrapp, D., Wang, N., Corbett, K. S., Goldsmith, J. A., Hsieh, C. L., Abiona, O., 

Graham, B. S., & McLellan, J. S. (2020). Cryo-EM structure of the 2019-nCoV 

spike in the prefusion conformation. Science, 367(6483), 1260–1263. 

https://doi.org/10.1126/science.aax0902 

Wu, C. Y., Jan, J. T., Ma, S. H., Kuo, C. J., Juan, H. F., Cheng, Y. S. E., Hsu, H. 

H., Huang, H. C., Wu, D., Brik, A., Liang, F. Sen, Liu, R. S., Fang, J. M., Chen, 

S. T., Liang, P. H., & Wong, C. H. (2004). Small molecules targeting severe acute 

respiratory syndrome human coronavirus. Proceedings of the National Academy 

of Sciences of the United States of America, 101(27), 10012–10017. 

https://doi.org/10.1073/pnas.0403596101 

Wu, W., Li, R., Li, X., He, J., Jiang, S., Liu, S., & Yang, J. (2015). Quercetin as 

an antiviral agent inhibits influenza a virus (IAV) Entry. Viruses, 8(1). 

https://doi.org/10.3390/v8010006 

Yan, H., Ma, L., Wang, H., Wu, S., Huang, H., Gu, Z., Jiang, J., & Li, Y. (2019). 

Luteolin decreases the yield of influenza A virus in vitro by interfering with the 

coat protein I complex expression. Journal of Natural Medicines, 73(3), 487–496. 

https://doi.org/10.1007/s11418-019-01287-7 

Yang, C. W., Chang, H. Y., Lee, Y. Z., Hsu, H. Y., & Lee, S. J. (2018). The 

cardenolide ouabain suppresses coronaviral replication via augmenting a Na + /K 

+ -ATPase-dependent PI3K_PDK1 axis signaling. Toxicology and Applied 

Pharmacology, 356(January), 90–97. https://doi.org/10.1016/j.taap.2018.07.028 

Yang, C. W., Lee, Y. Z., Hsu, H. Y., Shih, C., Chao, Y. S., Chang, H. Y., & Lee, 

S. J. (2017). Targeting Coronaviral Replication and Cellular JAK2 Mediated 

Dominant NF-κB Activation for Comprehensive and Ultimate Inhibition of 



 
 

146 
  

Coronaviral Activity. Scientific Reports, 7(1), 1–13. 

https://doi.org/10.1038/s41598-017-04203-9 

Yang, C. W., Lee, Y. Z., Kang, I. J., Barnard, D. L., Jan, J. T., Lin, D., Huang, C. 

W., Yeh, T. K., Chao, Y. S., & Lee, S. J. (2010). Identification of 

phenanthroindolizines and phenanthroquinolizidines as novel potent anti-

coronaviral agents for porcine enteropathogenic coronavirus transmissible 

gastroenteritis virus and human severe acute respiratory syndrome coronavirus. 

Antiviral Research, 88(2), 160–168. 

https://doi.org/10.1016/j.antiviral.2010.08.009 

Yang, H., Xie, W., Xue, X., Yang, K., Ma, J., Liang, W., Zhao, Q., Zhou, Z., Pei, 

D., Ziebuhr, J., Hilgenfeld, R., Kwok, Y. Y., Wong, L., Gao, G., Chen, S., Chen, 

Z., Ma, D., Bartlam, M., & Rao, Z. (2005). Design of wide-spectrum inhibitors 

targeting coronavirus main proteases. PLoS Biology. 

https://doi.org/10.1371/journal.pbio.0030324 

Yang, J. L., Ha, T. K. Q., Dhodary, B., Pyo, E., Nguyen, N. H., Cho, H., Kim, E., 

& Oh, W. K. (2015). Oleanane triterpenes from the flowers of camellia japonica 

inhibit porcine epidemic diarrhea virus (PEDV) replication. Journal of Medicinal 

Chemistry, 58(3), 1268–1280. https://doi.org/10.1021/jm501567f 

Yang, Q. Y., Tian, X. Y., & Fang, W. S. (2007). Bioactive coumarins from 

Boenninghausenia sessilicarpa. Journal of Asian Natural Products Research, 9(1), 

59–65. https://doi.org/10.1080/10286020500382397 

Yi, L., Li, Z., Yuan, K., Qu, X., Chen, J., Wang, G., Zhang, H., Luo, H., Zhu, L., 

Jiang, P., Chen, L., Shen, Y., Luo, M., Zuo, G., Hu, J., Duan, D., Nie, Y., Shi, X., 

Wang, W., … Xu, X. (2004). Small Molecules Blocking the Entry of Severe 

Acute Respiratory Syndrome Coronavirus into Host Cells. Journal of Virology, 

78(20), 11334–11339. https://doi.org/10.1128/jvi.78.20.11334-11339.2004 

Yu, B., Dai, C. Q., Jiang, Z. Y., Li, E. Q., Chen, C., Wu, X. L., Chen, J., Liu, Q., 

Zhao, C. L., He, J. X., Ju, D. H., & Chen, X. Y. (2014). Andrographolide as an 

Anti-H1N1 drug and the mechanism related to retinoic acid-inducible gene-I-like 

receptors signaling pathway. Chinese Journal of Integrative Medicine, 20(7), 

540–545. https://doi.org/10.1007/s11655-014-1860-0 

Yu, M., Lee, J., Moo, J., Kim, Y., Chin, Y., & Jee, J. (2020). Since January 2020 

Elsevier has created a COVID-19 resource centre with free information in 

English and Mandarin on the novel coronavirus COVID- 19 . The COVID-19 

resource centre is hosted on Elsevier Connect , the company ’ s public news and 

information . January. 

Yu, Y., Zhang, Y., Wang, S., Liu, W., Hao, C., & Wang, W. (2019). Inhibition 

effects of patchouli alcohol against influenza a virus through targeting cellular 

PI3K/Akt and ERK/MAPK signaling pathways. Virology Journal, 16(1), 1–16. 

https://doi.org/10.1186/s12985-019-1266-x 

Yuan, L., Chen, Z., Song, S., Wang, S., Tian, C., Xing, G., Chen, X., Xiao, Z. X., 

He, F., & Zhang, L. (2015). P53 degradation by a coronavirus papain-like 

protease suppresses type I interferon signaling. Journal of Biological Chemistry. 

https://doi.org/10.1074/jbc.M114.619890 

Zed, M. (2008). Metode Penelitian Kepustakaan. Yayasan Obor Indonesia. 

Zhang, D., Wu, K., Zhang, X., Deng, S., & Peng, B. (2020). Since January 2020 



 
 

147 
  

Elsevier has created a COVID-19 resource centre with free information in 

English and Mandarin on the novel coronavirus COVID- 19 . The COVID-19 

resource centre is hosted on Elsevier Connect , the company ’ s public news and 

information . January. 

Zhuang, M., Jiang, H., Suzuki, Y., Li, X., Xiao, P., Tanaka, T., Ling, H., Yang, 

B., Saitoh, H., Zhang, L., Qin, C., Sugamura, K., & Hattori, T. (2009). 

Procyanidins and butanol extract of Cinnamomi Cortex inhibit SARS-CoV 

infection. Antiviral Research, 82(1), 73–81. 

https://doi.org/10.1016/j.antiviral.2009.02.001 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


