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Abstract
Infection by the novel coronavirus SARS-CoV-2 causing the coronavirus disease (COVID-19), is currently a global pandemic with more than
two million deaths to date. Though a number of vaccines have recently been approved against the virus, availability remains a big challenge, and
also acceptance by most people has become a big debate. This review discusses possible/proposed natural product remedies and some major
conventional treatment options used to manage the infection and, safety concerns on the use of unproven or unapproved health products against
COVID-19. In this article, we have highlighted the potential of common spices and herbs as antiviral agents and immunity boosters. As per our
study, we conclude that the uses of spices and herbs may play a significant role against viral infections. We have analyzed that cinnamon, black
pepper, and turmeric play a vital role against SARS-CoV-2 (COVID-19) as well as other viral infections, which was also supported by some
other recent studies.
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Introduction
Coronaviruses are a large group of viruses belonging to the family Coronaviridaea that cause upper-respiratory tract illnesses, ranging from
common colds to more severe diseases. Coronaviruses are zoonotic with many varieties common in animal species (WHO, 2020). From these
animal origins, they can undergo mutation, recombination and adaptation and be passed on to humans (Lau et al, 2020). The first coronavirus
was characterised and identified in humans in the mid-1960s (Jaiswal and Saxena, 2020). The coronavirus has been found to attack all types of
people, especially elderly patients having diabetes, hypertension, cerebral infarction, chronic bronchitis, Parkinson's disease, chronic obstructive
pulmonary disease, cardiovascular disease, and cancer (Huang et al., 2020). Coronaviruses (CoVs) enter into the host cell through interaction
between the S protein of the virus species and the receptor of the host cell. It will bind with the angiotensin-converting enzyme 2 receptor from
the host cell to create a suitable habitation for viral replication (Walls et al., 2020). Natural-derived compounds constantly become a worthy
therapeutic alternative against several diseases, including viral infections, because they are innately better tolerated in the human body.
According to a study, from 1940 to 2014, 49% of all small molecules approved by the U.S. Food and Drug Administration (FDA) were natural
products or their derivates (Newman & Cragg, 2016). All over the history, functional foods and nutraceuticals, such as a variety of
phytochemicals obtained from medicinal plants and dietary supplements, have been used as supplementary therapies for several disease
conditions, including viral infections. Proper use of these supplementary remedies with antiviral proprieties may be useful in the treatment and/or
prophylaxis of COVID-19 for speedy and higher recovery rate. Plant based natural products or extracts and isolation of nutraceuticals from the
plant origin remains an important source of modern drug discovery and development of active pharmaceutical ingredient to treat novel diseases.
Herbal exploration is continually performed, also to diminish coronavirus-related disease (Islam et al., 2020). Spices and herbs have been
extensively studied globally due to their high antioxidant and antimicrobial activity in certain spices and their beneficial effects on humans.
Spices contain many bioactive compounds that include flavonoids, phenolic compounds, sulfur-containing compounds, tannins, alkaloids,
phenolic diterpenes, and so on (Yashin, Yashin, Xia, & Nemzer, 2017). Nutraceutical foods were defined by De Felice in 2002 as “a food (or
part of) that provides medical or health benefits, including the prevention and/or treatment of diseases. Nutraceuticals include active
phytochemicals isolated from plants, food for special dietary use, food for special medical purpose, functional foods with medicinal properties.
Supplementary use of these agents may also prove to be beneficial in reducing the manifestations of COVID-19. These nutraceuticals include
“immune boosting” foods and nutrients such as zinc, vitamins, garlic, turmeric, ginger, selenium, etc.
ANTIVIRAL PROPERTIES OF SPICES AND HERBS
Different spices such as clove, cinnamon, ginger, black pepper, and turmeric are known as immunity boosters along with their antiviral property
(Sharma, Gupta, & Prasad, 2017). Curcumin, as an active constituent of Curcuma longa (turmeric), has been studied in several experimental and
clinical trial studies. Curcumin has some useful clinical effects such as antiviral, antinociceptive, anti-inflammatory, antipyretic, and antifatigue
effects that could be effective to manage the symptoms of the infected patient with COVID-19. It has several molecular mechanisms including
antioxidant, antiapoptotic, and antifibrotic properties with inhibitory effects on Toll-like receptors, NF-κB, inflammatory cytokines and
chemokines, and bradykinin. Scientific evidence suggests that curcumin could have a potential role to treat COVID-19. Thus, the use of
curcumin in the clinical trial, as a new treatment option, should be considered (Babaei et al., 2020).
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The nasal carriage of SARS-CoV-2 has been reported as the key factor transmitting COVID-19. Interventions that can reduce viral shedding
from the nasopharynx could potentially mitigate the severity of the disease and its contagiousness. Herbal formulation of Citrus
medica and Zingiber officinale is recommended in an Ayurvedic text as a nasal rinse in the management of contagious fevers. These herbs are
also indicated in the management of respiratory illnesses and have been attributed with activity against pathogenic organisms in other texts.
Docking studies indicated that the specific compounds present in C. medica and Z. officinale have significant affinity in silico to spike protein of
virus and ACE-2 receptor in the host. In silico studies suggest that the phytochemical compounds in C. medica and Z. officinale may have good
potential in reducing viral load and shedding of SARS-CoV-2 in the nasal passages. Further studies are recommended to test its efficacy in
humans for mitigating the transmission of COVID-19 (Haridas et al., 2020).
Ginger is a rich source of bioactive compounds such as phenolic groups, alkaloids, and steroids, which have medicinal effect. The chief aromatic
agent of the rhizome is the zingiberol with analogues such as the shogoals, paradol, and zingerone. In addition to the main bioactive compounds,
ginger also contains other sub-compounds such as 4-gingerol, 6-gingerol, 8-gingerol, 10-gingerols, 6-shogaols, and 14-shogaols (Ali, Blunde,
Tanira, & Nemmar, 2008). They are reported to demonstrate antiemetic, antipyretic, analgesic, antiarthritic, and anti-inflammatory activities.
Ginger (Z. officinale) was reported for protect gastric mucosa against several ulcerogenic agents and is very useful in cases of ulcerogenesis
because of its antioxidant properties anti-cholinergic and anti-histaminic receptors. Ginger also modulates genetic pathway, acts on tumor
suppression of genes, good anti-platelet and cyclooxygenase I inhibitory propertie, anti-inflammatory action on prostaglandin synthesis also help
in relieving menstrual cramps antimicrobial effect, cholesterol regulation, and hypotensive properties, etc (Rajagopal et al., 2020).
The bark of cinnamon contains 21 chemical compounds, which include cinnamaldehyde (60.41%) and eugenol (3.19%), which have an
antibacterial effect. Several scientific studies have shown the antimicrobial, antiviral, antifungal, antioxidant, antihypertensive, antidiabetic,
antitumor, gastroprotective, and immunomodulatory effects of cinnamon (Shen et al., 2012). According to a study, a higher dose of cinnamon
(100 mg/kg) drastically increased the phagocytic index, serum immunoglobulin levels, and antibody titer, while its low dose (10 mg/kg)
improved serum immunoglobulin levels only. So, the higher dose increases both cell-mediated and humoral immunity, whereas the low dose
showed an effect only on humoral immunity. Moshaverinia, Rastegarfar, Moattari, and Lavaee (2020) studied the effect of hydro alcoholic
extract of cinnamon on herpes simplex virus-1. They found that the hydroalcoholic extract of cinnamon was effective in reducing the viral titer
of HSV-1 by prevention of viral attachment to cells.
Priya and Saravana (2017) evaluated the antiviral activity of Piper nigrumin chloroform and methanolic extracts against vesicular stomatitis
virus (an enteric virus) and human parainfluenza virus on human cell lines. They found that the anti-viral activity of Piper nigrum is higher in
chloroform extract due to the presence of higher content ofalkaloids. According to molecular docking based study, it has been found that
piperine could inhibit methyltransferase of Dengue virus and VP35 interferon inhibitory domain of Ebola virus comparative to commercial
antiviral Ribavirin (Nag & Chowdhury, 2020). Rajagopal, Byran, Jupudi, and Vadivelan (2020) in a docking based study reported that the
bioactive compounds from black pepper such as piperdardiine and piperanine are considerably active against COVID-19, which can be further
used for its treatment.
Due to its already proven antiviral properties and effectiveness, many scientists have started research on neem for discovering drugs against
SARS-COV-2. Natural bioactive compounds, namely, methyl eugenol, oleanolic acid, and ursolic acid extracted from tulsi and neem act as
inhibitors against SARS-CoV-2. These bioactive compounds function as effective inhibitors of SARS-CoV-2 by binding to the spike
glycoprotein, RNA polymerase, and/or its protease which results in the prevention of both viral attachment and replication (Kumar, 2020).
Approximately 20 compounds isolated from neem leaves extract showed high binding affinity against COVID-19 main protease protein which is
the key protein for viral replication (Subramanian, 2020). Muralikumar, Ramakrishnamacharya, and Seshachalam (2020) screened ligands from
Nimba and Amrita (A. indica and T. cordifolia) known as Nimbamritam in silico to evaluate anti-SARS-CoV-2 activity. They found that the
ligand interacted and inhibited the residues of spike protease or Mpro protease of SARS-CoV-2.
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