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Scope of herbal disinfectants to fight against SARS-CoV2 virus
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Globally, COVID-19 outbreak is a major social issue in the current trend. SARS-CoV2 is a novel
coronavirus causing Severe Acute Respiratory Syndrome in human and it is spreading rapidly
among human population. In order to prevent SARS-CoV2 infection and managing this corona
disease, WHO formula based alcoholic hand sanitisers are being widely used as one of the
primary preventive agent and the demand is increasing worldwide. Herbal extracts and/or
their phytochemicals have been considered as natural sources for formulating herbal hand
sanitizers as alternative to alcoholic products. In this correspondence, we have described
about the probable mechanistic action of herbal bioactives to fight against COVID-19 virus.
Understanding of mechanistic action of bioactives could be useful to formulate herbal hand
sanitizers and the products have high demand in the global sanitizer market.
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asymptomatic cases are also being reported, as a
precautionary and control measure, self-awareness and
personal hygiene becomes imperative. Accordingly, hand
sanitizer applications are playing a vital role as one of the
major preventive measures against the spreading of
coronavirus infections. With the increase in demand, some
of the scientific organizations (e.g., CSIR, IITs, IISc, DBT, ICMR,
Universities, etc.,) in India had actively participated in bulk
production of alcohol based hand sanitizers (ABHS) by
following the formula of WHO (2010) and supplied to the
local public. On the other hand, the demand for non-alcohol
based hand sanitizer formulations (NAHS) is on increase to
minimize demand of ABHS. Typically, the ABHS formulations
may contain 60-90% alcohol (ethanol) and the NAHS
formulations may contain benzalkonium chloride or triclosan
as a major disinfectant component. Frequent use of both
ABHS and NAHS formulations may cause mild level of adverse
effects rarely in human beings. Alcohol based disinfectants
(ethanol, isopropanol and n-propanol) may cause skin
dryness by dehydration and the non-alcohol based
disinfectants (benzalkonium chloride and triclosan) may
cause irritation on the skin and allergic reactions (Larson &
Morton, 1991; Basketter et al., 2004; USFDA, 2019). According
to United States Food and Drug Administration (Weatherly &
Gosse, 2017), ethanol, benzalkonium chloride and triclosan
are safe to use and allowed to be used as hand sanitizers
with acceptable safety levels.

Herbal-based NAHS are widely recognised as natural
and eco-friendly alternative to ABHS, benzalkonium chloride
and triclosan based hand sanitizers. Many scientific
investigators in the world have been extensively studied

INTRODUCTION

Currently, coronavirus disease (COVID-19) outbreak is a global
health issue, which originated from the Wuhan city, China.
This disease caused by the novel “Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2)” and it is spreading
among the human population. The SARS-CoV2 primarily
affects respiratory system and the symptoms vary from mild
dry cough to severe chest pain, and the virus is highly
contagious. Since December 2019, the COVID-19 incidence
rate is drastically increasing all over the world. In India, first
case of COVID-19 was recorded in Kerala state on February
2020 and has widely spread into most of the states in the
country day by day. The World Health Organization (WHO)
has declared the COVID-19 outbreak as a pandemic disease.
Globally, the increased risk of emergence of variants, WHO
promoted the characterization of specific Variants of Concern
(VOCs), Variants of Interest (VOIs) and Variants Under
Monitoring (VUMs) in order to monitoring and management
of COVID-19 pandemic. Accordingly as of November 2021, a
number of variants have been identified and characterized
as VOCs (Alpha, Beta, Gamma, Delta, and Omicron), VOIs
(Lambda and Mu) and VBMs (> 10 vairants) (WHO, 2021).
Previously, SARS-CoV-1 outbreak was recorded in 2003 with
~8000 cases and ~800 deaths worldwide and was successfully
managed (Wilder-Smith et al., 2020). Whereas, the prevention
and management of COVID-19 incidence is a global
challenging task in the current trend.

The WHO and Indian Council of Medical Research
(ICMR) governing bodies provided several guidelines of
preventive measures for the management of COVID-19. Since
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the potentiality of antibacterial, antifungal and antiviral
activities of a number of medicinal and herbal species.
However, information is scarce in the scientific literature
data concerning the herbal-based NAHS with antimicrobial
activities. During the past few decades, plant extracts/oils
based bioactives were mixed with different supplementary
ingredients and evaluated their efficacies as sanitizers
against different species of most common microbial
pathogens (Table 1). The following substances were reported
as supplementary ingredients used for formulating herbal
hand sanitizers; alcohol, aloe vera gel, carbomer, carbopol,
coloring agents, deionized water, EDTA, emulsifier, excipients,
fragrance, glycerine, methyl paraben, preservatives, propyl
paraben, propylene glycol, sodium lauryl sulphate,
solubilizer, triethanolamine and vinegar. Most of the herbal
sanitizing agents were prepared with synergistic potential.
However, the doses of extracts or oils have been represented
in different forms of results (minimum inhibitory
concentration, zone of inhibition, colony forming unit and
log reduction) and units (%, mm and ml) discouraging
comparison of the potentiality of sanitizing data. On the
other hand, a number of herbal-based NAHS were formulated
and now commercially available in the public market.
Antimicrobial bioactives from Azadirachta indica, Cinnamomum
zeylanicum Citrus limon, Cymbopogon citratus, Ocimum sanctum,
Rosmarinus officinalis and Mentha piperita were most commonly
used as technical ingredients in the commercialized sanitizer
products. Currently, people are using those commercialized
products with a strong belief of antiviral potential against
COVID-19. On the other hand, at present it is a difficult task
to investigate the antiviral potentialities of commercialized
products and new formulations specifically against
coronavirus. Likely, some of the sanitizer industrialists and
scientific organizations have found an opportunity to suggest
and transfer their formulations (ABHS and NAHS) and
technologies with a presumption to combat the urgent need
of current demands.

In ABHS formulations, ethanol and isopropyl alcohol
are used as principal bioactives, glycerol and hydrogen
peroxide (H2O2) were incorporated as emollient and surfactant
ingredients, respectively. Whereas, in herbal-based
NAHS formulations, some other technical ingredients are
additionally required to maintain the solubility, stability
and bioactivity of herbal ingredient(s) (Figure 1). Accordingly,
glycerin and isopropyl myristate were used as emollient,
sodium lauryl ether sulfate, sodium lauryl sulphate and
triethanolamine are used as surfactant, methyl paraben and
aromatic essential oils are used as fragrances. Polysorbate-
20 is used as emulsifier, aloe vera extract, carbopol-940
and carbomer are used as gelling agents. EDTA, HPMC E-50,
propylparaben, propylene glycol and vinegar are used
as preservative agents. Acetone, ethanol and isopropyl
alcohol are used as carrier/vehicles in herbal-based NAHS
formulations. In addition to herbal bioactives, some of the
technical ingredients such as EDTA, triethanolamine, sodium
lauryl sulphate, propylparaben, propylene glycol, acetone,
ethanol and isopropyl alcohol may also act as synergistic
bioactives. Therefore, ethanol and/or isopropyl alcohol
added herbal sanitizers might be called as herbal-based
AHS.

Bacillus pumillus, Enterococcus faecalis, Enterococcus hirae,
Escherichia coli, Micrococcus luteus, Propionibacterium acnes,
Pseudomonas aeruginosa, Salmonella sp., Staphylococcus aureus,
S. epidermidis and Klebsiella pneumonia are some of the
bacterial species commonly found as pathogens on human
skin. Recently, Kampf (2018) reviewed about the efficacy of

ethanol as sanitizer on different types of viruses (adenovirus
type 5, poliovirus type 1, murine norovirus, hepatitis A
virus, rotavirus and feline calicivirus) in-regard to hand
disinfection. Based on the pathogenic epidermal microbiota,
sanitizers have been investigated and their efficacies are
reported by many microbiologists during the past decades.
Furthermore, many investigators have extensively studied
the potentiality of antiviral activities of herbal species
against coxsackievirus, dengue virus, enterovirus, hepatitis
B virus, hepatitis C virus, herpes simplex virus (HSV), influenza
virus, measles virus, respiratory syncytial virus and
coronavirus (Lin et al., 2014). Most recently, WHO suggested
to use ABHS to kill the COVID-19 (Vellingiri et al., 2020). In
addition, herbal-based ABHS may be effective against corona
virus due to the synergistic actions of alcohols with herbal
bioactives. Further, addition of acids (citric acid, phosphoric
acid or peracetic acid) to the formulations may enhance the
antiviral activities (Kampf, 2018).

Gram-negative bacteria and enveloped virus have lipid
bilayer that serves as a target of disinfectants. The SARS-
CoV2 contain single stranded RNA as genetic material that
is surrounded by an envelope made of lipid bilayer
ornamented with glycoprotein and spike proteins. According
to Gold and Avva (2020), ethanol, isopropanol and propanol
based ABHS are potential disinfectants against the most of
the pathogenic viruses and bacteria. In the view of
mechanistic actions, the alcohols (ethanol, isopropanol,
n-propanol) have strong hydrogen bonding potential with
lipids which leads to rapid protein denaturation in lipid
bilayer membrane, and consequently leads to metabolism
interference and cell lysis (McDonnell & Russell, 1999). Thus,
ABHS are acting as promising antibacterial and antivirals
(including coronavirus) depending on the alcohol
concentrations. On the other hand, plant essential oils are
lipophilic in nature and the essential oil containing
sanitizers may kill the bacteria by the disruption of bacterial
membrane and cell lysis. Similarly, herbal-based NAHS may
disrupt the lipid bilayer in the envelop of SARS-CoV2 and
interfere with membrane proteins, which may lead to viral
lysis. Supportively, Astani et al. (2010) stated that essential
oils and their monoterpene constituents may prevent the
adsorption or entry of enveloped viruses into host cells by
causing interference on the viral envelope structure. Recently,
Thabti et al. (2021) stated that hydromethanolic extract of
Morus alba inhibited the binding of enveloped human
coronavirus (HCoV 229E) to the host cells by the binding of
phenolic components with viral protein coat. Furthermore,
according to Efimova and Ostroumova (2021), bioorganic
saponins can be use as herbal surfactants with the capable
of forming pores in model lipid membranes by lipid
disordering and membrane curvature stress induction. When
compared to enveloped viruses, herbals antiviral efficacies
may be less in non-enveloped viruses because of lack of
lipophilic interactions (Cermelli et al., 2008). Previously,
Siddiqui et al. (1996) described about the dissolution of
envelope in herpes simplex virus type 1 and newcastle
disease virus due to the antiviral action of essential oils.
Most recently, Nadjib (2020) reviewed about the mechanistic
action of essential oils and terpenes as antivirals on the
coronaviruses. In view of the above facts, at present and in
future the antibacterial hand sanitizers including herbal
products may be used as antiviral disinfectant for the
management of COVID-19.
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Figure 1. Ingredients of hand sanitizers and antiviral actions. ABHS-WHO: Alcohol based hand sanitizer-World Health Organization,
NAHS – Non-alcohol based hand sanitizer, RNA – Ribonucleic acid, EDTA – Ethylenediaminetetraacetic acid, HPMC E-50 – Hydroxy
propyl methyl cellulose E-50.
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