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A review on reported potential spice seeds, rhizomes, 

bark, flowers and leaf as an anti-viral agent: Is the 

remedy for the current pandemic situations? 
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Parthiba and P Paramaguru 

 
Abstract 
Synthetic antiviral medicines expounded for treating infective agent diseases expose a variety of 

undesirable consequences on mortals necessitating the contribution of natural medication and medicines 

of plant origin. Husbandry crops implementing the intent of protecting foods have the competency to 

contend microorganism, plant and infective agent diseases debilitative human health. Spices are well-

utilized by our ancestors for formulating medicines to cure many health ailments therefore reassuring its 

ability to fight the frightful infective agent diseases. This manuscript solely congregates the Phyo-

pharmaceuticals nonheritable in spices impartation protection against animal virus, picornavirus, 

influenza, dengue, chikungunya, zika, etc. which might be exposed to additional analysis in medical 

environment to confront the most recent severe COVID-19 still as imminent frailties all the way down to 

budding viruses. 
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Introduction 

Human body may be a varied system comprising or so 1013 human cells and 1014 

microorganism, plant life and protozoan cells that sets up the natural flora eliciting visitation 

only if the system is weakened. At a similar time as, the pathogens square measure usually 

definite from these microbiota and square measure capable of triggering malady even while 

not the system being compromised or eviscerate. Human pathogens square measure usually 

alleged to be invaders that assail human bodies however, they're austerely try to thrive and 

multiply at the value of a human-host organism alike alternative creatures on Earth. As groups 

of people may give the conducible consistent temperature, wet surroundings and nutrients for 

his or her survival, micro-organisms are surprisingly advanced to dwell and proliferate during 

this advantageous niche. Many varieties of pathogens, say bacterium, fungi, protozoans and 

dreadful viruses instigates bad condition in groups of people. Of these, viruses square measure 

primarily the nucleic acids draped in a very defensive protect of proteins and in membranes 

utilizing the host’s central dogma for his or her replication (Alberts et al., 2002) [3]. The 

foremost acquainted microorganism diseases vary from dandy fever, influenza, HIV, smallpox, 

respiratory disease to recent panicking COVID-19. Corona Viruses square measure an 

enormous faction of viruses recognized to mother ailments that fluctuate amid respiratory 

disease and rigorous diseases together with Severe Acute metastasis Syndrome (SARS) and 

geographical region metastasis Syndrome (MERS). It is indicated by their crown look during 

which the viruses are enclosed with spike-like compound protein configurations on their 

envelope (El-Aziz and Stockand, 2020) [20]. Associate uncommon corona virus was 

documented in December 2019 in urban center, China that is at the moment branded as SARS-

CoV-2 with ensuant malady being COVID-19. This malady was declared as worldwide 

pandemic by the globe Health Organization in March 2020. In keeping with WHO report, 

12.49 million confirmed cases and five.61 hundred thousand death tolls globally with eight.49 

hundred thousand confirmed cases and twenty two, 674 death tolls in Republic of India are 

recorded as on twelfth Gregorian calendar month, 2020. Presently, no exclusive remedy is 

supported to alleviate COVID-19. Tho' the antiviral medicine thus far developed against Ebola 

fever, influenza, HIV and protozoal infection like remdesivir (Wang, 2020)  [64], favilavir 

(Elfiky, 2020) [21], lopinavir/ritonavir (Lim, 2020) [39] and anti-inflammatory drug (Dong et al., 

2020) [18], correspondingly were incontestable effectual to associate extent to encounter SARS-  
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CoV-2 virus, they're propounding some uncommon 

consequences and even casualties. Apart from this, 

convalescent plasma medical care (CP) can even be controlled 

to thwart this virus (Cheng, 2005) [16] however the danger of 

alternative blood-abode microorganism transmission as 

rumored by MacLennan and Barbara (2006) [40] could arise. 

Usually, viruses menace human health by rerouting body’s 

metabolism to breed its microorganism ordering and proteins 

in many replicas so creating it tough to manage 

microorganism infections with presently on the market 

medicine. Natural medicine, obtained from plants will 

function a far better different for treating these infectious 

microorganism diseases as artificial medicine have their own 

limitations because of the event of virus’s resistance by 

frequent mutations, low efficiencies, undesirable facet effects 

and high value concerned. So, steps is taken to develop 

natural medicine that guarantee zero facet effects and reliable 

cure from the damaging viruses.  

 

Materials and Methods 

Horticultural crops give the supply of protecting foods. 

Except being the sources of health edges, these crops 

additionally function a supply for varied varieties of 

phytochemicals which might be exploited to supply 

supplemented foods to confer resistance against 

microorganism diseases in human. Out of the bountiful 

agriculture crops, spice crops may be doubtless exploited for 

his or her unnumbered prophylactic and antiviral properties 

that they need been utilized in home-made preparations to 

cure cold, cough and alternative ailments in our Everyday life 

from past. to comprehend the necessary therapeutic properties 

of those crops, differing kinds of phyto-compounds are 

extracted by victimisation completely different solvents like 

water, methanol, butanol, ester from varied plant elements 

and their potential healthful properties against virus diseases 

are known. Considering the pandemic unfold of corona virus 

throughout the globe at the moment, this review converges on 

the categories of phytochemical compounds particularly in 

several spices and their antiviral properties studied thus far to 

market the event of preventive and therapeutic natural 

medicine for treating human microorganism diseases. 

 

Results and Discussion 

Spice Crops 

Spices are commonly used for culinary purpose in India for 

the purpose adding varieties of aroma, taste and colour to the 

food. These are the important group of plants containing 

essential oil and other phyto-chemicals. Essential oil extracted 

from any part of these plants such as whole herb, rhizome, 

leaves, flowers, seeds, stem and fruits contain the phyto-

chemicals that confer viral resistance in human (Bakkali et 

al., 2017) [8]. 

Among the phyto-chemicals, curcumin from turmeric 

(Mounce et al., 2017) [46], coumarin from coriander (Shruti et 

al., 2020) [58], myristicin from nutmeg (Al-Jumaily and Al-

Massody, 2012) [4], vanillyl ketones such as gingerol, paradol 

from ginger (El-Wahab et al., 2009) [24], phenylpropanoids 

and sesquiterpene from star anise (Astani et al., 2011) [6], 

thymoquinone from black cumin (Forouzanfar et al., 2014) [26] 

and phenylpropanoids such as carvacrol, thymol, eugenol 

from clove (Benencia and Courreges, 2000) [11] are found to 

have anti-viral activities against many types of important 

epidemic and pandemic viruses like Dengue, HIV, 

Chikungunya, Influenza virus, Herpes simplex virus, 

Hepatitis virus, etc. The antiviral constituents present in 

different spice crops have been listed in Table 1 & Fig. 1. 

 
Table 1: Antiviral constituents present in Spices 

 

Spices Parts Antiviral Compounds Against the virus References 

Allspice Essential oil - Murine norovirus Gilling et al. (2014) [27] 

Betel Leaf - INV Kumar (2018) [36] 

Black cumin 
Seed oil Thymoquinone Murine CMV Forouzanfar et al. (2014) [26] 

Seed - HCV Oyero et al. (2016) [51] 

Piper longum and 

Piper nigrum 
Seed extracts - 

VSV, Indiana virus, Human para 

influenza virus 
Priya and Kumari (2017) [54] 

Piper longum Berry Glucosylated piperidines HBV Jiang et al. (2013) [33] 

Cinnamon 
Bark 

- INV A, HSV-1, Parainfluenza virus Ovadia (2006) [50] 

Cinnzeylanine HSV-1 Orihara et al. (2008) [49] 

Essential oil Eugenol INV Selvarani and Hudson (2014) [57] 

Clove 
Immature bud 

Eugeniin HSV, HCV Hussein et al. (2000) [29] 

Eugenol HSV strains 
Benencia and Courreges (2000); [11] 

Tragoolpua and Jatisatienr (2007) [62] 

Essential oil - FCV Elizaquivel et al. (2013) [22] 

Coriander - Coumarin 

INV, HIV, Enterovirus 71, 

coxsackievirus A16, HV, DENV, 

CHIKV 
Shruti et al. (2020) [58] 

Cumin Seed 
[1-(2-ethyl, 6-heptyl) 

phenol] 
HAV, Cox B4 virus, HSV-1 Mohamadein et al. (2015) [44] 

Fennel Essential oil - HSV-1; parainfluenza -3 Orhan et al. (2012) [48] 

Garlic Cloves 
Allicin, diallyl trisulfide, 

ajoene 
Enterovirus, INV Neha (2019) [47] 

Ginger Rhizome 

Pungent vanillyl ketones, 

gingerol, paradol 
HCV El-Wahab et al. (2009) [24] 

- 

HRSV Chang et al. (2013) [13] 

HCV Abdel-Moneim et al. (2013) [1] 

CHIKV Kaushik et al. (2020) [34] 

Nutmeg Dried seeds Myristicin General Al-Jumaily and Al-Massody (2012) [4] 

http://www.thepharmajournal.com/


 

~ 39 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

Saffron - Crocin HSV-1, HIV-1 Soleymani et al. (2017) [61] 

Star anise Essential oil 

Phenyl propanoids and 

sesquiterpenes 
HSV-1 Astani et al. (2011) [6] 

Shikimic acid INV A and B Patra et al. (2020) [52] 

Turmeric Rhizome Curcumin 

ZIKV, CHIKV Mounce et al. (2017) [46] 

INV, HCV, HIV Praditya et al. (2019) [53] 

Kaposi’s sarcoma-associated HV Li et al. (2019) [38] 

DENV Ichsyani et al. (2017) [30] 

INV Chen et al. (2013) [15] 

[ZIKV- Zika virus; CHIKV – Chikungunya virus; INV – Influenza virus; HV – Hepatitis virus; HAV- Hepatitis A virus; DENV- Dengue virus; 

HRSV – Human Respiratory Synctial virus; FCV – Feline Calicivirus; HBV – Hepatitis B virus; HCV – Hepatitis C virus; HSV – Herpes 

Simplex virus; CMV – Cytomegalo virus; VSV – Vesicular Stomatitis virus] 
 

Table 2: Spices and its antiviral compounds 
 

Spices and its part Picture Antiviral Compounds 

Black cumin- seed and oil 

 

Thymoquinone 

 
Piper longum –Berry 

 

Glucosylated piperidine 

s 

Cinnamon – Bark 

 

Cinnzeylanine 

 
Cinnamon–Essential oil Eugeno 
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Clove – Immature bud and essential oil 

 

Eugeniin 

 

Eugenol 

 
Coriander – seed 

 

Coumarin 

 

Cumin – seed 

 

[1-(2-ethyl, 6-heptyl) phenol] 

 
Garlic – cloves 

 

Allicin, 

 

Diallyl trisulfide

 

Ajoene 

 

Ginger – Rhizomes 

 

Pungent vanillyl 

ketones

 

Gingerol 

 

Paradol 

 

Nutmeg – dried seeds Myristicin 
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Saffron flower stigma 

 

Crocin 

 
Star anise – essential oil 

 

Phenyl propanoids 

 

Sesquiterpenes

 

Turmeric – Rhizomes 

 

Curcumin 
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Fig 1: Spices and its antiviral compounds 

 

Allspice 

Allspice oil exhibited time and concentration-dependent 

reduction of murine norovirus (MNV) particles significantly 

when exposed to the infected cells. Degradation of capsid 

achieved with the allspice oil treatment resulted in significant 

reduction by aiding the denaturation of viral RNA on 

subsequent exposure to RNase I. Considerable reductions 

were also observed in the treatments without RNase I in 

which the allspice oil itself rendered the viral RNA non-

infectious (Gilling et al., 2014) [27]. 

 

Betel leaf 

Presence of anti-oxidants such as hydroxyl-chavicol, 

chevibetol and allyl pyro-catechol in the betel leaf extracts 

possessed anti-influenza activity by abating the pathogenicity 

of virus as a result of increased nitric oxide and free radicals 

synthesis through IFNγ production (Kumar, 2018) [36]. 

 

Black cumin 

In a research, HCV infected patient who was not suitable for 

IFN-α treatment supplemented with 450 mg Nigella seed oil 

(NSO) for three successive months three times in a day 

significantly diminished the viral load and augmented RBC 

and platelet counts in HCV patients (Barakat et al., 2013) [9]. 

Alpha-zam, a Nigella sativa seed formulation selectively 

obstructed the HCV multiplication with 50% effective and 

cytotoxic dilution being 761- and <100-fold, respectively. 

However, this antiviral activity was not due to induction of 

interferons (Oyero et al., 2016) [51]. 

 

Black pepper 

From the case study conducted in Government hospitals of 

Kerala during 2006-2009, it was concluded that intake of 5 g 

of mixture containing black pepper, ginger powders and garlic 

cream in the ratio of 1:4:16 by weight along with 50 ml of 

boiled milk at the time of breakfast for ten days developed 

chikungunya only in one out of 45 persons under study. 

While, 12 out of 48 persons in control group developed 

chikungunya. Moreover, the only person affected with 

chikungunya virus in the treated group was cured in a month 

after consuming 10 g of the same supplement. These antiviral 

activities might be due to the presence of poly sulfides and 

terpenes in the mixture which increases blood circulation and 

excretion of toxins by dilating blood vessels, stimulates 

lymphocytes for immunity against virus and counteracts the 

inflammatory actions of prostaglandins by decreasing its 

synthesis and action (Augusti et al., 2010) [7]. 

Piperine present in Piper longum suppressed the antigens, 
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HBsAg and HBeAg with the selectivity index (SI) of 15.7 and 

16.8, respectively and proved its anti-hepatitic effect. Also, 

the compounds erythro-1-[1-oxo-9(3,4-methylene 

dioxyphenyl0-8,9-dihydroxy-2E-nonenyl]-piperidine and 

threo-1-[1-oxo-9(3,4-methylene dioxyphenyl0-8,9-dihydroxy-

2E-nonenyl]-piperidine exhibited anti-HBV activity at a lesser 

50% inhibitory concentration (Jiang et al., 2013) [33]. 

Vesicular stomatitis Indiana virus and Human parainfluenza 

virus were greatly inhibited in chloroform extracts than 

methanolic extracts of Piper nigrum whereas, the effect was 

vice versa in case of P. longum. Both the species showed 

dose-dependent growth inhibition with IC50 values of 46.24, 

33.43 and 38.49 µg/ml in P. longum and 51.58, 24.18 and 

17.47 µg/ ml in P. nigrum at 24, 48 and 72 h of incubation, 

respectively. Complete inhibition was observed at 260 mg/ml 

for both the extracts of P. nigrum and at 240 mg/ml for 

methanolic extract of P. longum. However, chloroform extract 

of P. longum did not exhibit any activity (Priya and Kumari, 

2017) [54]. 

 

Cinnamon 

Aqueous extract of cinnamon bark efficiently targeted the 

enveloped viruses: influenza A, parainfluenza (Sendai) virus 

and HSV-1 viruses, as well as showed in vivo containment of 

influenza A and parainfluenza viruses (Ovadia, 2006) [50]. 

Cinnzeylanine present in hot water extracts of cinnamon bark 

at 230 µg/ml checked HSV-1 plaque count by 50% and 

impeded the proliferation of HSV-1 thus proved its anti-HSV 

activity (Orihara et al., 2008) [49]. Alcoholic extracts of 

cinnamon and clove significantly reduced the percentage of 

viral infectivity and presented high antiviral activity than their 

aqueous extracts which might be due to cinnamaldehyde and 

eugenol dissolved preferably in ethanolic extracts (Ismail et 

al., 2012) [32]. 

Cinnamon zeylanicum oil actively functioned against 

influenza virus at comparatively lower concentration (MIC100 

3.1 µl/ml) in liquid phase but showed crucial action only after 

30 min exposure in vapour phase owing to existence of 

eugenol. Thus, it can be presumed that this was very active in 

its liquid phase and partially active in its vapour phase. 

Furthermore, cinnamon could target both the external proteins 

Haemagglutinin (HA) and Neuraminidase (NA) which are 

responsible for virus entry and multiplication ultimately 

decreasing the growth and dissemination of the virus 

(Selvarani and Hudson, 2014) [57]. 

AgNPs derived from C. cassia extract inhibited avian 

influenza virus subtype H7N3 with non-cytotoxic effect even 

at 500 µg/ml and attested its efficacy as natural antiviral drug 

(Fatima et al., 2016) [25]. 

The blend containing the essential oils of C. zeylanicum, 

Daucus carota, Eucalyptus globules and Rosmarinus 

officinalis significantly lowered more than 99% (>2 log) and 

99.9% reduction (> 4 log) of H1N1 viral entities @ 1% and 

80 & 40% blend in an exposure time of 1 h, respectively. 

Whereas for HSV-1, a diminution greater than 99% was 

acquired with 1 and 40% blend and 99.9% reduction at 80% 

blend (Brochot et al., 2017) [12]. 

 

Clove 

Eugeniin present in Syzygium aromaticum demonstrated its 

antiviral potential against HSV strains and HCV by repressing 

DNA polymerase responsible for viral DNA production 

(Hussein et al., 2000; Minami et al., 2003) [29, 43]. Eugenol (4-

allyl-1-hydroxy-2-methoxybenzene) deterred the replication 

of HSV-1 and HSV-2 viruses at IC50 25.6 and 16.2 µg/ ml, 

respectively and also the maximum concentration tested (250 

µg/ ml) was cyto-toxically safe and virucidal (Benencia and 

Courreges, 2000) [11]. 

Eugenol and clove essential oil damaged viral envelopes of 

newly produced virions, subdued the viral replication and also 

directly inactivated viruses revealing potential anti-HSV 

activity (Tragoolpua and Jatisatienr, 2007) [62]. Elizaquivel et 

al. (2013) [22] reported that 1% clove bud essential oil 

pretreated with FCV for 2 h at 37o C resulted in 3.75-log 

reduction in viral titer, whereas no such effect was observed 

when pretreated at 4o C. 

Pretreatment of FCV with non-diluted clove extracts 

attenuated 6.0 log of the preliminary titer of the virus and 

displayed significant dose-dependent viral inactivation by 

curbing virus attachment and virus entry into the cell when 

exposed at the time of infection and suppressing virus 

replication at post - infection. The antiviral activity of pure 

eugenol showed antiviral activity similar to the clove extract 

indicating the involvement of some other constituents in clove 

extract for inactivation of FCV (Aboubakr et al., 2016) [2]. 

 

Coriander 

The antiviral activities of different essential oils increased 

with increasing concentrations whose antiviral activity 

percentages were 30.53, 38.00 and 46.99% in onion oil; 

37.66, 72.94 and 93.81% in onion oil; 9.16, 10.06 and 91.60% 

for cumin oil; 21.36, 23.99 and 24.34% in coriander herb oil; 

36.98, 68.19 and 88.89% for coriander seed oil; 52.59, 59.54 

and 64.46% in parsley oil and 37.66, 40.20 and 80.75% in 

basil oil at 200, 500 and 1000 µg/ ml concentrations, 

respectively. The highest EC50 was observed in garlic oil (320 

µg/ ml) followed by coriander seed oil (341 µg/ ml) and the 

lowest was noticed in coriander herb oil (2045 µg/ ml). 

Moreover, the chemical components such as linalool 

(coriander herb, seeds and basil), cumin aldehyde (cumin), di-

isopropyl trisulfide (onion), di-2-propenyl trisulfide, methyl-

2-propenyl trisulfide (garlic), myristicin and apoil (parsley) 

were probably expected to impart antiviral properties to the 

essential oils (Romeilah et al., 2010) [55]. 

 

Cumin 

Methanolic extracts of cumin seed exemplified significant 

antiviral activity against HSV-1 with CC50, IC50 and SI being 

0.45, 0.18 mg/ ml and 2.5, correspondingly as compared to its 

aqueous and hydro-alcoholic extracts (Motamedifar et al., 

2010). EHP [1-(2-Ethyl, 6- Heptyl) Phenol] from cumin seed 

extract acquired antiviral action on three viruses with HAV 

being the most affected followed by Coxsackie B4 (Cox B4) 

virus and HSV-1 with a plaque diminution fraction of 70, 65 

and 60% in that order (Mohamadein et al., 2015) [44]. 

Methanolic extract of cumin seeds (CsSE) showed cytopathic 

effect against HSV-1 and HSV-2 at 4 and 5 µg/ ml, 

respectively. CsSE exhibited 61 and 49% plaque inhibition at 

4 µg/ ml and 100% prevention at 6-10 µg/ ml against HSV-1 

and HSV-2, respectively when applied to Vero cells 2 h 

before virus infection by hampering the engagement of virus 

onto Vero cells (El-Serehy et al., 2016) [23]. 

 

Fennel 

Orhan et al. (2012) [48] reported that Foeniculum vulgare fruit 

essential oil restrained the virus appreciably with maximum 

cytopathic inhibitory concentration extending amid 0.8 and 

0.025 µg/ ml. In Foeniculum vulgare (82.8%) exhibited 
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higher plaque reduction 300 followed by Nigella sativa 

(48.3%) and Zingiber officinale (6.9%) at their maximum 

non-cytotoxic concentration of 300, 100 and 40 µg/ ml, 

respectively against influenza virus. 

 

Garlic 

Weber et al. (1992) [65] reported that garlic extract exhibited 

virucidal effect against vesicular stomatitis virus (VSV), 

HSV-1, HSV-2, parainfluenza type 3 (para-3), vaccinia virus 

and human rhinovirus type 2 (HRV-2). Infectivity of all 

viruses under study showed substantial reduction at the 

highest concentration tested i.e. 1000 mg/ml. The sensitivity 

of virus to the extract varied in the order of VSV > HSV-1 > 

HSV-2 > Para-2 > VV. Moreover, the extract showed 2.4 log 

reduction against the non-enveloped HRV-2 at 1000 mg/ml. 

These virucidal activities were due to presence of allicin, an 

active component in fresh garlic extract. 

Garlic extracts (GE) proved their antiviral property against 

human cytomegalovirus (HCMV) in a dosage reliant mode on 

simultaneous application with HCMV. Furthermore, the 

antiviral effect persisted for a long period in infected cells 

even after eliminating GE from the testing medium. The 

strongest antiviral activity was noticed when it was applied 

continuously thus insisting the persistent and prophylactic use 

of GE for immune-compromised patients against HCMV 

infection (Guo et al., 1993) [28]. Garlic extracts exhibited 

antiviral activity against influenza virus (H1N1) with the 

CC50, IC50 and selectivity index values of 100, 10 µg/ ml and 

10, respectively. Viral infectivity was reduced at different 

intervals of medication (1, 8 and 24 h exposures) but, was 

very effectual at 1 h contact indicating the obstruction of viral 

coat infusion by deterring its penetration phase (Mehrbod et 

al., 2009) [41]. 

AuNPs-As from garlic extract dynamically subdued Measles 

virus (MeV) replication by interfering with virus particles at 

CC50, EC50 and selectivity index of 141.75, 8.829 µg/ ml and 

16.05, respectively. AuNPs-As also displayed 57.07% 

antiviral action at maximum dosage of 10 µg/ ml. In addition, 

it reduced plaque forming units (PFU) by 84 and 92% and 

viral load by 95 and 97% at 3 and 6 h of incubation, 

respectively (Melendez-Villanueva et al., 2019) [42]. 

 

Ginger 

The dried rhizomes of Indonesian ginger possessed 

antirhinoviral activity due to the presence of active compound 

β-sesquiphellandrene with an IC50 of 0.44 µM. The other 

inhibitors of rhinovirus reported were ar-curcumene, α-

zingiberene, β-bisabolene, flavan and 4’, 6’-dichloroflavan 

(Denyer et al., 1994) [17]. Ginger oil demonstrated anti-HSV 

potential against acyclovir tolerant strain with upper limit of 

0.003% for non-cytotoxic effect. Pretreatment of HSV with 

ginger oil before infection provoked considerable decline of 

infectivity varying from 95.9 to 99.9% for drug-sensitive and 

resistant strains (Schnitzler et al., 2007) [56]. Zingiber 

officinale extract performed against HCV with the effective 

inhibitory dose of 100 µg/ ml by targeting the viral replication 

and proved its potential as alternative cheap natural drug for 

HCV (El-Wahab et al., 2009) [24]. 

Patients ingested with Nigella sativa, Zingiber officinale and 

their mixture exhibited antiviral activity against Hepatitis C 

virus (HCV) by significantly reducing viral load and the 

mixture of both extracts showed more significant effect in 

reducing the viral load compared to other treatments (Abdel-

Moneim et al., 2013) [1]. Hot water extracts of fresh ginger at 

300 µg/ ml repressed HRSV-induced plaque development to 

12.9% when given prior to infection (Chang et al., 2013) [13]. 

Plant extract of Zingiber officinale exhibited antiviral activity 

against CHIKV with maximum non-toxic dose (MNTD) of 

62.5 µg/ ml and tissue culture infective dose (TCID50) of 1000 

µg/ ml. CHIKV infected cells when pretreated with plant 

extract possessed 51.05 and 35.1% higher cell viability while, 

co-treated cells showed 52.9 and 49.02% increase at MNTD 

and half MNTD, respectively (Kaushik et al., 2020) [20]. 

 

Saffron 

Crocin obtained from the ethanolic extract of saffron showed 

antiviral activity against HIV and HSV at certain doses by 

suppressing virus penetration and virus replication before and 

after entry of virions into Vero cells (Soleymani et al., 2017) 

[61]. 

 

Turmeric 

Curcumin proved its potent anti-HIV property by inhibiting 

LTR-directed gene expression and subsequent virus 

transcription without causing any cytotoxicity (Li et al., 1993) 

[37]. 70-85% diminution in Tat protein transactivation of HIV-

1 LTR demonstrated with curcumin, reduced-curcumin, allyl-

curcumin and tocopheryl-curcumin. Among the derivatives, 

tocopheryl-curcumin showed maximum effect of 70% 

evaluated against curcumin (35%) at 1 nM (Barthelemy et al., 

1998) [10]. 

Curcumin subdued coxsackie viral titres along with shielding 

effect against virus-provoked apoptosis and cytopathic action 

by impeding viral replication via abnormal stipulation of 

ubiquitin-proteasome system (UPS) (Si et al., 2007) [59]. 

Curcumin treatment to Japanese encephalitis virus (JEV) 

infected cells deterred the production of infectious viral 

particles via UPS repression, stress-protein level modulation, 

impediment of pro-apoptotic signaling molecules, repairing 

cellular membrane and scavenging free radicals thus proving 

its potential as effective natural antiviral drug (Dutta et al., 

2009) [19]. 

Curcuma longa rhizome extract suppressed HBsAg secretion 

from liver cells, hindered HBV particles production and 

mRNA production without any cytotoxic effect. The extract 

concealed virus replication by enhancing p53 protein 

expression and permanence (Kim et al., 2009) [35]. Influenza 

infected cells administered with 30 µM curcumin shrunk the 

virus yield by about 90% with EC50 and SI being 0.47 µM and 

92.5, respectively. Curcumin illustrated unequivocal effect on 

virus particle contagion by restraining the haemagglutination 

activity in H1N1 and H6N1 subtypes. Moreover, viruses 

failed to develop resistance against curcumin unlike for 

amantadine. While, methoxy groups of curcumin did not 

possess noteworthy function in haemagglutination interface 

(Chen et al., 2010) [14]. 

Different bioconjugates of curcumin showed antiviral activity 

against several viruses in which di-O- tryptophanyl 

phenylalanine curcumin and di-O-decanoyl curcumin 

disclosed notable anti-viral expression against VSV and feline 

infectious peritonitis virus (FIPV) with EC50 values of 0.011 

and 0.029 µM, correspondingly (Singh et al., 2010) [60]. 

Curcumin, gallium-curcumin and Cu-curmin exemplified 

effectively combated HSV-1 with IC50 33.0, 13.9 and 23.1 µg/ 

ml; CC50 484.2, 255.8 and 326.6 µg/ ml and SI 14.6, 18.4 and 

14.1, respectively (Zandi et al., 2010) [66]. Co-incubation of 

HCV infected cells with curcumin and its derivatives 

proficiently prohibited the entry of all major HCV genotypes, 
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except tetrahydro curcumin suggesting the importance of α,β-

unsaturated ketone groups for antiviral activity. Also, 

pretreatment of virus with the curcumin hampered the viral 

infectivity without viral lysis. Curcumin influenced the 

flexibility of HCV envelope ensuing inhibition of cell-cell 

transmission and impairment of viral attachment and fusion 

(Anggakusuma et al., 2013) [5]. 

Curcumin exhibited its antiviral activity against enveloped 

viruses by weakening their infectivity and plaque formation 

through disruption of membrane integrity of viral envelope 

protein with the concentration required to inhibit HA activity 

being 30 µM, EC50 of 0.47 µM and SI of 92.5 (Chen et al., 

2013) [15]. DENV-2 infected cells on treatment with Curcuma 

longa extracts exhibited anti-dengue activity with IC50, CC50 

and SI being 17.91 and 85.4 µg/ ml and 4.8, respectively. In 

addition, the extract remarkably reduced the viral load after 

24 hrs indicating its potential clinical use against DENV with 

low cytotoxicity and effective incubation (Ichsyani et al., 

2017) [30]. Curcumin isolated from turmeric proved its 

antiviral activity by inhibiting the virus infectivity of CHIKV 

and ZIKV up to 5 µM concentration in a time and dose 

dependent manner via interference of virus binding to cells 

and membrane alterations in enveloped viruses without 

affecting cellular viability. Whereas, no such effect was 

observed in case of coxsackie B3 virus, a non-enveloped virus 

(Mounce et al., 2017) [46]. 

 

Conclusion 

Humans and animals as continuously being exposed to 

various and strange unhealthful viruses that provoke serious 

health problems and even casualties. Quite a heap of artificial 

antiviral medication is developed to date, however, the 

resistance of viruses to that medication and their facet effects 

insists on the exigency of plant-derived antiviral medicines. 

Agriculture crops are presented with countless 

phytopharmaceuticals as secondary metabolites like 

polyphenols, flavonoids and alkaloids. Of these, spice crops 

have a lot of potentials to fight infective agent diseases 

and as routinely noninheritable from our regular consumption 

in addition. These crops are well-exploited for his or her 

antiviral properties to develop natural medication. As these 

crops have noble anti-oxidant and prophylactic activity, 

awareness ought to be created among individuals for 

homemade preparations out of those produces that invigorates 

intrinsic immunity and render protection from viruses like 

COVID-19 that is threatening the entire world at the present. 

 

Conflict of interest 

The authors declare no conflict of interest. 

 

Acknowledgement 

Thanks to each of the collaborators who were involved 

directly or indirectly throughout this paper work. And special 

thanks to our student P.Sowmya for her support during the 

literature collection and compilation. 

 

References 

1. Abdel-Moneim A, Morsy BM, Mahmoud AM, Abo-Seif 

MA, Zanaty MI. Beneficial therapeutic effects of Nigella 

sativa and/or Zingiber officinale in HCV patients in 

Egypt. Experimental and Clinical Sciences 2013;12:Doc 

943. 

2. Aboubakr HA, Nauertz A, Luong NT, Shivani A, El-

Sohaimy SAA, Youssef MM, et al. In vitro antiviral 

activity of clove and ginger aqueous extracts against 

Felice Calicivirus, a surrogate for human nor ovirus. 

Journal of Food Protection 2016;79(6):1001-1012. 

3. Alberts B, Johnson A, Lewis J, Raff M, Roberts K, 

Walter P. Introduction to pathogens. In: Molecular 

biology of the cell, 4th edition, Garland Science New 

York 2002. ISBN-10: 0-8153-3218-1. 

4. Al-Jumaily EF, Al-Massody AJ. Cytogenetic study of the 

pure myristicin from nutmeg (Myristica fragrans) on 

Rhabdomyosarrcoma cell line (in vitro). International 

Journal of Science 2012;1(2):161-164.  

5. Anggakusuma Colpitts CC, Schang LM, Rachmawati H, 

Frentzen A, Pfaender S, Behrendt P, et al. Turmeric 

curcumin inhibits entry of all hepatitis C virus genotypes 

into human liver cells. GUT 2013. Doi:10.1136/gutjnl-

2012-304299. 

6. Astani A, Reichling J, Schnitzler P. Screening for 

antiviral activities of isolated compounds from essential 

oils. Evidence-Based Complementary and Alternative 

Medicine 2011. https://doi.org/10.1093/ecam/nep187. 

7. Augusti KT, Jose R, Augustine P. Antiviral, anti-

inflammatory and related effects of a food supplement 

made of garlic, ginger and black pepper. Indian Journal 

of Clinical Biochemistry 2010;25(2):217-218.  

8. Bakkali F, Averbeck S, Averbeck D, Idaomar M. 

Biological effects of essential oils – a review. Food and 

Chemical Toxicology 2008;46:446-475. 

9. Barakat EM, El-Wakeel LM, Hagag RS. Effects of 

Nigella sativa on outcome of hepatitis C in Egypt. World 

Journal of Gastroenterology 2013;19:2529-2536. 

10. Barthelemy S, Vergnes L, Moynier M, Guyot D, 

Labidalle S, Bahraoui E. Curcumin and curcumin 

derivatives inhibit Tat-mediated transactivation of type 1 

human immunodeficiency virus long terminal repeat. 

Research in Virology 1998;149(1):43-52. 

11. Benencia F, Courreges MC. In vitro and in vivo activity 

of eugenol on human herpesvirus. Phytotherapy Research 

2000;14:495-500. 

12. Brochot A, Guilbot A, Haddioui L, Roques C. 

Antibacterial, antifungal and antiviral effects of three 

essential oil blends. Microbiology Open 2017. DOI: 

10.1002/mbo3.459. 

13. Chang JS, Wang KC, Yeh CF, Shieh DE, Chiang LC. 

Fresh ginger (Zingiber officinale) has anti-viral activity 

against human respiratory synctial virus in human 

respiratory tract cell lines. Journal of Ethnopharmocology 

2013;145:146-151. 

14. Chen D, Shien J, Tiley L, Chiou S, Wang S, Chang T, et 

al. Curcumin inhibits influenza virus infection and 

haemagglutination activity. Food Chemistry 

2010;119:1346-1351. 

15. Chen T, Chen D, Wen H, Ou J, Chiou S, Chen J, et al. 

Inhibition of enveloped viruses infectivity by curcumin. 

PLOS ONE 2013;8(5):e62482. 

16. Cheng Y. Use of convalescent plasma therapy in SARS 

patients in Hong Kong. European Journal of Clinical 

Microbiology and Infectious Diseases 2005;24(1):44-46. 

17. Denyer CV, Jackson P, Loakes DM. Isolation of 

antirhinoviral sesquiterpenes from ginger (Zingiber 

officinale). Journal of Natural Products 1994;57(5):658-

662. 

18. Dong L, Hu S, Gao J. Discovering drugs to treat 

coronavirus disease 2019 (COVID-19). Drug Discovery 

and Therapy 2020;14(1):58-60. 

http://www.thepharmajournal.com/


 

~ 46 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

19. Dutta K, Ghosh D, Basu A. Curcumin protects neuronal 

cells from Japanese encephalitis virus-mediated cell death 

and also inhibits infective viral particle formation by 

dysregulation of ubiquitin-proteasome system. Journal of 

Neuroimmune Pharmacology 2009;4(3):328-337. 

20. El-Aziz TMA, Stockand JD. Recent progress and 

challenges in drug development against COVID-19 

coronavirus (SARS-CoV-2)- an update on the status. 

Infection, Genetics and Evolution 2020. DOI: 

10.1016/j.meegid.2020.104327. 

21. Elfiky AA. Anti-HCV, nucleotide inhibitors, repurposing 

against COVID-19. Life Sciences 2020;248:117477. 

22. Elizaquivel PM, Azizkhani R, Aznar R, Sanchez G. The 

effect of essential oils on norovirus surrogates. Food 

Control 2013;32:275-278. 

23. El-Serehy HA, Al-Misned FA, Irshad R, Ismail MM. In 

vitro antioxidant and anti-herpes activities of Cuminum 

cyminum seeds extract. Biomedical Research 

2016;27(4):1225-1260. 

24. El-Wahab AA, El-Adawi H, El-Demellawy M. In vitro 

study of the antiviral activity of Zingiber officinale. 

Planta Medica 2009, 75. DOI: 10.1055/s-0029-1234649. 

25. Fatima M, Zaidi NS, Amraiz D, Afzal F. In vitro antiviral 

activity of Cinnamomum cassia and its nanoparticles 

against H7N3 influenza A virus. Journal of Microbiology 

and Biotechnology 2016;26(1):151-159. 

26. Forouzanfar F, Bazzaz BSF, Hosseinzadeh H. Black 

cumin (Nigella sativa) and its constituent 

(thymoquinone): A review on antimicrobial effects. 

Iranian Journal of Basic Medical Sciences 2014;17:929-

938. 

27. Gilling DH, Kitajima M, Torrey JR, Bright KR. 

Mechanisms of antiviral action of plant antimicrobials 

against murine norovirus. Applied and Environmental 

Microbiology 2014;80(16):4898-4910. 

28. Guo NL, Lu DP, Woods GL, Reed E, Zhou GZ, Zhang 

LB, et al. Demonstration of the anti-viral activity of 

garlic extract against human cytomegalovirus in vitro. 

Chinese Medical Journal 1993;106(2): 93-96. 

29. Hussein G, Miyashiro H, Nakamura N, Hattori M, 

Kakiuchi N, Shimotohno K. Inhibitory effects of 

Sudanese medicinal plant extracts on hepatitis C virus 

(HCV) protease. Phytotherapy Research 2000;14:510-

516. 

30. Ichsyani M, Ridhanya A, Risanti M, Desti H, Ceria R, 

Putri DH, et al. Antiviral effects of Curcuma longa L. 

against dengue virus in vitro and in vivo. Earth and 

Environmental Science 2017, 101, doi:10.1088/1755-

1315/101/1/012005. 

31. Ikeda K, Tsujimoto K, Uozaki M, Nishide M, Suzuki Y, 

Koyama AH, Yamasaki H. Inhibition of multiplication of 

herpes simplex virus by caffeic acid. International Journal 

of Molecular Medicine 2011;28(4):595-598. 

32. Ismail MM, Essam TM, Mohamed AF, Mourad FE. 

Screening for the antimicrobial activities of alcoholic and 

aqueous extracts of some common spices in Egypt. 

International Journal of Microbiological Research 

2012;3(3):200-207. 

33. Jiang Z, Liu W, Zhang X, Luo J, Ma Y, Chen J. Anti-

HBV active constituents from Piper longum, Bioorganic 

and Medicinal Chemistry Letters 2013;23:2123-2127. 

34. Kaushik S, Jangra G, Kundu V, Yadav JP, Kaushik S. 

Anti-viral activity of Zingiber officinale (Ginger) 

ingredients against the Chikungunya virus. Virus 

Diseases 2020. https://doi.org/10.1007/s13337-020-

00584-0. 

35. Kim HJ, Yoo HS, Kim JC. Antiviral effect of Curcuma 

longa Linn extract against hepatitis B virus replication. 

Journal of Ethnopharmacology 2009;124(2):189-196. 

36. Kumar P. Betel leaf: A source of ingredients having 

potential to combat influenza. Acta Scientific 

Microbiology 2018;1(6):70-71. 

37. Li CJ, Zhang LJ, Dezube BJ, Crumpacker CS, Pardee 

AB. Three inhibitors of type 1 human immunodeficiency 

virus long terminal repeat-directed gene expression and 

virus replication. Proceedings of the National Academy 

of Sciences of the United States of America 

1993;90(5):1839-1842. 

38. Li H, Zhong C, Wang Q, Chen W, Yuan Y. Curcumin is 

an APE1 redox inhibitor and exhibits an antiviral activity 

against KSHV replication and pathogenesis. Antiviral 

Research 2019;167:98-103. 

39. Lim, J. Case of the index patient who caused tertiary 

transmission of COVID-19 infection in Korea: the 

application of lopinavir/ritonavir for the treatment of 

COVD-19 infected pneumonia monitored by quantitative 

RT-PCR. Journal of Korean Medical Sciences 

2020;35(6):e79. 

40. MacLennan S, Barbara JA. Risks and side effects of 

therapy with plasma and plasma fractions. Best Practice 

and Research: Clinical Haematology 2006;19(1):169-

189. 

41. Mehrbod P, Amini E, Tavassoti-Kheiri M. Antiviral 

activity of garlic extract on influenza virus. Iranian 

Journal of Virology 2009;3(1):19-23. 

42. Melendez-Villanueva MA, Moran-Santibanez K, 

Martinez-Sanmiguel JJ, Rangel-Lopez R, Garza-Navarro 

MA, Rodriguez-Padilla C, et al. Virucidal activity of gold 

nanoparticles synthesized by green chemistry using garlic 

extract. Viruses 2019, 11. doi;10.3390/v11121111. 

43. Minami M, Kita M, Nakaya T, Yamamoto T, Kuriyama 

H, Imanishi J. The inhibitory effect of essential oils on 

herpes simplex virus type-1 replication in vitro. 

Microbiology and Immunology 2003;47:681-684. 

44. Mohamadein MM, Farrag RM, Mekawey AAI. Antiviral 

and antidermatophytic activity of a compound extracted 

from Cuminum cyminum seeds. Biomedical and 

Pharmocology Journal 2015;8(2):573-580. 

45. Motamedifar M, Ghafari N, Shirazi PT. The effect of 

cumin seed extracts against herpes simplex virus type 1 

in Vero cell culture. Iranian Journal of Medical Sciences 

2010;35(4):304-309. 

46. Mounce BC, Cesaro T, Carrau L, Vallet T, Vignuzzi M. 

Curcumin inhibits Zika and Chikungunya virus infection 

by inhibiting cell binding. Antiviral Research 

2017;142:148-157. 

47. Neha S. Efficacy of garlic and onion against virus. 

International Journal of Research in Pharmaceutical 

Sciences 2019;10(4):3578-3586. 

48. Orhan IE, Ozcelik B, Kartal M, Kan Y. Antimicrobial 

and antiviral effects of essential oils from selected 

Umbellifera and Labiatae plants and individual essential 

oil components. Turkish Journal of Biology 

2012;36(3):239-246. 

49. Orihara Y, Hamamoto H, Kasuga H, Shimada T, 

Kawaguchi Y, Sekimizu K. A silkworm-baculovirus 

model for assessing the therapeutic effects of antiviral 

compounds: characterization and application to the 

http://www.thepharmajournal.com/


 

~ 47 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

isolation of antivirals from traditional medicines. Journal 

of General Virology 2008;89:188-194. 

50. Ovadia M. Antiviral preparations obtained from a natural 

cinnamon extract. United States Patent Application 

Publication 2006. Pub No.: US2006/0275515 A1. 

51. Oyero OG, Toyama M, Mitsuhiro N, Onifade AA, 

Hidaka A, Okamoto M, et al. Selective inhibition of 

Hepatitis C virus replication by Alpha-zam, A Nigella 

sativa seed formulation. African Journal of Traditional, 

Complementary and Altenative Medicines 

2016;13(6):144-148. 

52. Patra JK, Das G, Bose S, Banerjee S. Star anise (Illicium 

verum): Chemical compounds, antiviral properties and 

clinical relevance. Phytotherapy Research 2020;34(6). 

https://doi.org/10.1002/ptr.6614. 

53. Praditya D, Kircchoff L, Bruning J, Rachmawati H, 

Steinmann J, Steinmann E. Anti-infective properties of 

the golden spice curcumin. Frontiers in Microbiology 

2019. doi: 10.3389/fmicb.2019.00912. 

54. Priya NC, Kumari PS. Antiviral activities and 

cytotoxicity assay of seed extracts of Piper longum and 

Piper nigrum on human cell lines. International Journal 

of Pharmaceutical Sciences Review and Research 

2017;44(1):197-202. 

55. Romeilah RM, Fayed SA, Mahmoud GI. Chemical 

compositions, antiviral and antioxidant activities of seven 

essential oils. Journal of Applied Sciences Research 

2010;6(1):50-62. 

56. Schnitzler P, Koch C, Reichling J. Susceptibility of drug-

resistant clinical herpes simplex virus type 1 strains to 

essential oils of ginger, thyme, hyssop and sandalwood. 

Antimicrobial Agents and Chemotherapy 

2007;51(5):1859-1862. 

57. Selvarani V, Hudson J. Anti-influenza virus activity of 

essential oils and vapors. American Journal of Essential 

Oils and Natural Products 2014;2(1):47-53. 

58. Shruti M, Pandey A, Manvati S. Coumarin: An emerging 

antiviral agent. Heliyon 2020;6(1). Doi: 

10.106/j.heliyon.2020.e03217. 

59. Si X, Wang Y, Wong J, Zhang J, McManus BM, Luo H. 

Dysregulation of the ubiquitin-proteasome system by 

curcumin suppresses coxsackie B3 replication. Journal of 

Virology 2007;81(7):3142-3150. 

60. Singh RK, Rai D, Yadav D, Bhargava A, Balzarini J, De 

Clercq E. Synthesis, antibacterial and antiviral properties 

of curcumin bioconjugates bearing dipeptide, fatty acids 

and folic acid. European Journal of Medicinal Chemistry 

2010;45(3):1078-1086. 

61. Soleymani S, Zabihollahi R, Shahbaxi S, Balhassani A. 

Crocin, a carotenoid pigment of saffron inhibits 

replication of HSV and HIV in vitro. Journal of 

Proteomics and Bioinformatics 2017;10:12. DOI: 

10.4172/0974-276X-C1-109. 

62. Tragoolpua Y, Jatisatienr A. Anti-herpes simplex virus 

activities of Eugenia caryophyllus (Spreng.) Bullock & 

S.G. Harrison and essential oil, eugenol. Phytotherapy 

Research 2007;21:1153-1158. 

63. Utsunomiya H, Ichinose M, Uozaki M, Tsujimoto K, 

Yamasaki H, Koyama H. Antiviral activities of coffee 

extracts in vitro. Food and Chemical Toxicology 

2008;46(6):1919-1924. 

64. Wang M. Remdesivir and chloroquine effectively inhibit 

the recently emerged novel coronavirus (2019-nCoV) in 

vitro. Cell Research 2020;30(3):269-271. 

65. Weber ND, Andersen DO, North JA, Murray BK, 

Lawson LD, Hughes BG. In vitro virucidal effects of 

Allium sativum (Garlic) extract and compounds. Planta 

Medica 1992;58:417-423. 

66. Zandi K, Ramedani E, Mohammadi K. Evaluation of 

antiviral activities of curcumin derivatives against HSV-1 

in Vero cell line. Natural Product Communications 

2010;5(12):1935-1938. 

 

http://www.thepharmajournal.com/

