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Abstract. SARS-CoV-2 is the virus that causes
the COVID-19 disease, responsible for the second
pandemic of the 2 1st century. This virus has caused
a health emergency due to its rapid transmission
and high mortality rate. The use of disinfectants
of chemical origin has increased considerably to
avoid contamination by SARS-CoV-2 but when
used incorrectly they can pose a health risk.
Citrus-based extracts have shown effectiveness in
controlling the development of fungi and bacteria
in in vitro and in situ studies. In in vitro cell

Resumen. El SARS-CoV-2 es el virus causan-
te de la enfermedad COVID-19, responsable de
la segunda pandemia del siglo XXI. Este virus ha
ocasionado una emergencia sanitaria debido a su
rapida transmision y alta tasa de mortalidad. Para
prevenir contaminacion por SARS-CoV-2, ha au-
mentado notablemente el uso de desinfectantes de
origen quimico, cuyo empleo incorrecto puede oca-
sionar riesgos para la salud. Los extractos a base
de citricos han mostrado efectividad para controlar
el desarrollo de hongos y bacterias en estudios in
vitro ¢ in situ. En ensayos celulares in vitro, los ex-
tractos de citricos han demostrado efectividad para
controlar la replicacion de virus causantes de enfer-
medades. El objetivo de esta revision es describir la
problematica de la COVID-19, sus mecanismos de
transmision, el uso de desinfectantes quimicos, el
uso de extractos de citricos para controlar microor-
ganismos y su uso sugerido como coadyuvante en
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assays, citrus extracts are effective in controlling
the replication of disease-causing viruses. The
objective of this review is to describe the problem
of COVID-19, its transmission mechanisms, the
use of chemical disinfectants and citrus extracts
to control microorganisms and its suggested use
as a complement in COVID-19 prevention. The
use of citrus extracts has certain advantages such
as biodegradability and low health risks. Thus,
they could be a viable alternative to be used as a
complement in the management and prevention of
the spread of SARS-CoV-2.

Keywords: SARS-CoV-2, disinfectant, COVID-19

SARS-CoV-2 Prevention

SARS-CoV-2 is an emerging coronavirus
that causes the COVID-19 disease, the clinical
manifestation of which can include a wide spectrum
of non-specific symptoms such as severe acute
respiratory syndrome (SARS), which can be fatal.
This virus is responsible for the second pandemic
of the 21st century, which has caused millions
of deaths throughout the world (Scholten et al.,
2020; Valero-Cedeno et al., 2020). As a result of
the health emergency caused by the pandemic,
the use of chemical disinfectants has increased to
avoid infection with SARS-CoV-2. However, their
excessive and incorrect use can pose various health
risks that can manifest in complications such as
toxicological and allergic conditions (Neto ef al.,
2020; Romero, 2013). Alternatives of natural origin,
such as citrus extracts, have been evaluated as a
means to prevent contamination by microorganisms
(fungi and bacteria). Some studies have focused
on the effectiveness of these extracts to control
virus replication in human cells (Balesterieri et al.,
2011; Olvera and Quiroz, 2018). The present study

la prevencion de la COVID-19. El uso de extracto
de citricos muestra ciertas ventajas, incluyendo su
biodegrabilidad y bajo riesgo para la salud de los
individuos, lo que permite considerarlo como una
alternativa viable para ser utilizado como coadyu-
vante en el manejo y prevencion del contagio del
SARS-CoV-2.

Palabras clave: SARS-CoV-2, desinfectante, CO-
VID-19

Prevencion de SARS-CoV-2

El SARS-CoV-2 es un coronavirus emergente
causante de la enfermedad COVID-19, la cual pue-
de manifestarse clinicamente con un amplio espec-
tro de sintomas, no especificos, incluyendo el sin-
drome respiratorio agudo severo (SARS, por sus si-
glas en inglés) que puede ser mortal. Este virus es el
responsable de la segunda pandemia del siglo XXI,
la cual ha ocasionado millones de muertes en todo
el planeta (Scholten et al., 2020; Valero-Cedeno et
al., 2020). Ante la emergencia sanitaria ocasionada
por la pandemia y con el fin de evitar el contagio
por SARS-CoV-2 se ha incrementado el uso de
desinfectantes quimicos; sin embargo, su uso ex-
cesivo e incorrecto puede poner en riesgo la salud,
manifestindose en complicaciones como cuadros
toxicologicos y alérgicos (Neto et al., 2020; Rome-
ro, 2013). Se han evaluado alternativas de origen
natural, como es el caso de los extractos de citricos
para prevenir la contaminaciéon por microorganis-
mos (hongos y bacterias) e incluso se han realizado
evaluaciones de estos extractos en células humanas
para controlar la replicacion de virus (Balesterieri
etal., 2011; Olvera y Quiroz, 2018). En esta inves-
tigacion se describe en general los mecanismos de
transmision de SARS-CoV-2, el uso de desinfec-
tantes quimicos, y empleo de extractos de citricos
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makes a general description of the transmission
mechanisms of SARS-CoV-2, the effectiveness
of chemical disinfectants and citrus extracts to
inhibit microorganisms, and their potential as a
complement in preventing COVID-19.

SARS-CoV-2 and transmission mechanisms

Coronaviruses (CoV) are a family of viruses
that can infect both animals and humans, causing
different complications, from a common cold to
serious diseases such as SARS (Valero-Cedefio et
al., 2020; Pérez et al., 2020). This virus family is
classified into four genera (alpha, beta, gamma,
and delta). The first two cause respiratory diseases
in humans. Coronaviruses have a lipid membrane
encircling the protein capsid, from which protein
spicules (S protein) protrude. These spicules play
an essential role in the infection of host cells. The
genome of these viruses is a single-stranded RNA
molecule of positive polarity that codes for several
proteins that control the infected cell to produce a
large quantity of new viral particles (H. Garcia-Ruiz
et al. In this Special Issue) (Huang et al., 2020).
COVID-19 is caused by a beta coronavirus of
zoonotic origin (Scholten ez al., 2020), which means
that humans are highly susceptible to infection
with this virus due to their lack of immunological
factors. This virus is currently responsible for a
global health emergency due to its ability for rapid
geographic spread through infected individuals,
effective community transmission depending on
the virus variant, high mortality and morbidity
rates, and the lack of effective specific clinical
treatments (Valero et al., 2020; Plasencia-Urizarri
et al., 2020). At press time, the World Health
Organization (WHO) recognizes five commercial
vaccines against this virus that have been applied
since December 2020 (Editor’s Note).

Inshortdistances(<1.5m),coronavirus contagion
occurs through small droplets of respiratory

para inhibir microorganismos y su potencial como
un coadyuvante en la prevencion de COVID-19.

SARS-CoV-2 y mecanismos de transmision

Los coronavirus (CoV) son una familia de virus
que pueden infectar tanto a animales como al hom-
bre, causando desde un aparente resfriado comin
hasta enfermedades graves como el SARS (Valero-
Cedetio et al., 2020; Pérez et al., 2020). Esta fami-
lia se clasifica en cuatro géneros (alfa, beta, gamma
y deltacoronavirus). Los dos primeros causan en-
fermedades respiratorias en el humano. Son virus
con membrana lipidica, con una capside de protei-
na en donde resaltan las espiculas formadas por la
proteina S, la cual es indispensable para infectar a
las células del huésped. Su genoma es de ARN de
cadena sencilla de polaridad positiva, el cual codi-
fica para varias proteinas que controlan a la célula
infectada para que produzca una gran cantidad de
nuevas particulas virales (H. Garcia-Ruiz y cola-
boradores en este Numero Especial) (Huang et al.,
2020). COVID-19 es causada por un beta corona-
virus de origen zoonotico (Scholten et al., 2020),
por lo que la susceptibilidad de contraer este virus
es alto debido a la ausencia de factores inmunologi-
cos en la poblacion humana. En la actualidad, este
virus ha causado una emergencia sanitaria a nivel
mundial debido a su rapida dispersion geografica
mediante individuos infectados, efectiva transmi-
sién comunitaria dependiente de la variante del
virus, alta tasa de letalidad y morbilidad, y la falta
de tratamientos clinicos especificos efectivos (Va-
lero et al., 2020; Plasencia-Urizarri et al., 2020).
Al cierre de la edicidn, la Organizaciéon Mundial de
Salud (OMS) reconoce cinco vacunas comerciales
las cuales aplican desde diciembre 2020 (Nota del
Editor).

El contagio viral es por medio de pequeiias go-
ticulas de secreciones respiratorias (>5 micras) en
distancias cortas (<1.5m) que pueden introducirse
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secretions (>5 microns) that can be inhaled into the
respiratory tract. These droplets are produced when
coughing, talking, and sneezing. Contagion can
also occur through direct contact between a healthy
person and a sick person, or through contaminated
surfaces when viral particles in the hands enter
into the oral, respiratory, or ocular mucosa (WHO,
2021). Given these transmission mechanisms,
the use of personal protective equipment and
constant disinfection of contact surfaces are
recommended to prevent the spread of this virus
(Molina and Abad-Corpa, 2020). Transmission
can occur through asymptomatic people during
the incubation phase, through symptomatic people
and people in recovery. The maximum release of
infectious particles occurs during the symptomatic
phase. Dispersion through food or water has not
been demonstrated (Vargas-Arispuro et al. In this
Special Issue). However, poor handling of food and
water after possible contamination from sick people
could spread the virus to people who consume them
(Trilla, 2020; Pérez et al., 2020; Calvo et al., 2020;
Deossa et al., 2020). SARS-CoV-2 particles have
been shown to persist on copper (4 h), aluminum
(2-8 h), stainless steel (48 h), latex and nitrile (<8
h), paper (more than 72 h), cardboard (24 h), wood
(48 h), and for longer periods on iron (nine days),
glass (nine days) or plastic (nine days) (Deossa et
al., 2020; Alvarez et al., 2020; Kampfetal., 2020).
The continuous disinfection of surfaces and hands
is part of the preventive management of COVID-19.
Together with the use of protective equipment,
the disinfection of surfaces is an efficient and
economical alternative to deal with SARS-CoV-2
(Molina and Abad-Corpa, 2020).

Use of disinfectants in COVID-19 prevention
Disinfectants can eliminate microorganisms

from surfaces and objects located in human
habitats, while the use of sanitizer reduces the

directamente al tracto respiratorio. Estas goticu-
las son producidas al toser, hablar, estornudar. El
contagio también se puede producir por contacto
directo entre una persona sana y otra enferma, o
a través de superficies contaminadas, las cuales
cuando son tocadas con las manos, las particulas
virales son introducidas en la mucosa oral, respira-
toria u ocular de manera involuntaria (OMS, 2021).
Debido a lo anterior, para evitar su propagacion se
emplea equipo de proteccion personal y desinfec-
cion de superficies de contacto de manera constante
(Molina y Abad-Corpa, 2020). La transmision pue-
de ocurrir a través de personas asintomaticas, fase
de incubacion, sintomaticas o en recuperacion. Sin
embargo, en la fase sintomatica ocurre la maxima
liberacion de particulas infecciosas. La dispersion
a través de los alimentos o el agua no ha podido ser
demostrada (Vargas-Arispuro y colaboradores en
este Numero Especial). No obstante, deficiente ma-
nipulacion de los mismos después de una eventual
contaminacion a partir de personas enfermas podria
ocasionar transmision del virus a personas que los
consumen (Trilla, 2020; Pérez et al., 2020; Calvo
etal.,2020; Deossa et al., 2020). Se ha demostrado
que particulas de SARS-CoV-2 puede permanecer
sobre superficies de cobre (4 h), aluminio (2-8 h),
acero inoxidable (48 h), latex o nitrilo (<8 h), papel
(mas de 72 h), carton (24 h), madera (48 h), y por
periodos mas largos en fierro (nueve dias), vidrio
(nueve dias) o plastico (nueve dias) (Deossa et al.,
2020; Alvarez et al., 2020; Kampf et al., 2020). La
desinfeccion de superficies es parte del manejo pre-
ventivo de COVID-19, por lo que la utilizacién de
equipo de autoproteccion, asi como la desinfeccion
contintia de superficies y manos es una alternati-
va eficiente y econémica (Molina y Abad-Corpa,
2020).

Uso de desinfectantes en prevencion COVID-19

Los desinfectantes tienen la capacidad de eli-
minar microorganismos de superficies y objetos
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amount of the inoculum below a safe level. In the
case of SARS-CoV-2, disinfection has been the
strategy adopted due to the lack of information
about the pathogenic processes of the virus (https://
www.who.int/). A wide range of disinfectants
has been used throughout the world to prevent
contamination with SARS-CoV-2. The approval
of each disinfectant depends on the requirements
established by the local authority (WHO, 2020).
The following chemical disinfectants are used
intensively for COVID-19 prevention: sodium
hypochlorite 0.1%, ethanol> 71%, ethyl alcohol>
70%, hydrogen peroxide 0.5%, benzalkonium
chloride 0.05-0.2%, and chlorhexidine digluconate
at 0.002% in liquid or gel presentations (Molina,
2020; Neto et al., 2020). However, the excessive
or inappropriate use of these products has led
to health problems. The US Center for Disease
Control and Prevention reports a 20% increase in
poisonings related to exposure to cleaning products
and disinfectants compared to previous years.
This has been attributed mainly to sustained and
frequent exposure to chemical products and to
the simultaneous use of more than one compound
that when in contact, can release gases or highly
toxic or allergenic compounds (Neto et al.,
2020). Given the health risks posed by chemical
products, alternatives of natural origin, safe for
consumers and environmentally innocuous, have
been developed. These natural alternatives also
have a high capacity to inhibit or stop the growth
of microorganisms. Citrus extracts are a commonly
used natural disinfection alternative against various
microorganisms due to their accessibility to the
general population (Romero, 2013).

Citrus fruit extracts as disinfectants
Citrus fruits are rich in vitamin C, anthocyanins,

and flavonones. The most abundant compounds in
citrus fruits are hesperidin, naringin, limonene,

localizados en el entorno humano y que represen-
tan un riesgo para su salud, mientras que un saniti-
zante reduce el inoculo por debajo de un nivel se-
guro. En caso de SARS-CoV-2, la desinfeccion ha
sido la estrategia adoptada ante el desconocimiento
de los procesos patogénicos del virus (https://www.
who.int/). A nivel global existe una amplia gama de
desinfectantes utilizados para evitar la contamina-
cion por SARS-CoV-2, sin embargo, la aprobacion
de cada uno de ellos depende de los requisitos esta-
blecidos por la autoridad local (OMS, 2020). Para
la prevencion COVID-19 se emplea intensamente
desinfectantes quimicos: hipoclorito de sodio al
0.1%, el etanol >71%, alcohol etilico >70%, pe-
roxido de hidrogeno al 0.5%, cloruro de benzalco-
nio al 0.05-0.2% y el digluconato de clorhexidina
al 0.002% en presentaciones liquidas o gel (Molina,
2020; Neto et al., 2020). El uso excesivo o inapro-
piado de estos productos ha significado problemas
de salud. El Centro para el Control y Prevencion
de Enfermedades de EUA reporta un incremento
del 20% en intoxicaciones relacionadas a la expo-
sicion de productos de limpieza y desinfectantes en
comparacion con afios previos. Esto se ha atribuido
principalmente a la sostenida y frecuente exposi-
cion a productos quimicos y al uso simultdneo de
mas de un compuesto que al entrar en contacto
pueden reaccionar liberando gases o compuestos
altamente toxicos o alergénicos (Neto et al., 2020).
Ante estos escenarios de riesgo para la salud se han
desarrollado alternativas de origen natural, seguras
para el consumidor y ambientalmente inocuas con
alta capacidad de inhibir o eliminar el crecimiento
de microorganismos. Entre varias opciones natura-
les, los extractos de citricos se han empleado am-
pliamente para diversos organismos por su accesi-
bilidad para la poblacion (Romero, 2013).

Extractos de frutos citricos como desinfectantes

Los frutos citricos son ricos en vitamina C, an-
tocianinas y flavononas. Entre los componentes
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and pectin. These compounds have been shown to
have antioxidant, anti-inflammatory, antimicrobial,
and antiviral activity. Citrus extracts are Generally
Recognized as Safe (GRAS) compounds by the
Food and Drug Administration (FDA) (Olvera
and Quiroz, 2018; Yousaf et al, 2018; Narvaez
et al., 2017). The antimicrobial effectiveness of
citrus extracts has been demonstrated in several
studies (Table 1). De la Cruz et al. (2012) carried
out a comparative study between the activity of
chlorhexidine, a disinfectant for commercial use,
and three disinfectants based on citrus and ethanol.
The authors reported that the germicidal activity of
the citrus extracts was effective, inhibiting 100%
of the Colony Forming Units (CFU) of bacteria
such as Escherichia coli, Staphylococcus aureus,
Klebsiella pneumoniae, Pseudomonas aeruginosa,
and Acinetobacter baumannii. Similarly, Rodriguez
(2014) reported the antimicrobial efficacy of a
grapefruit seed extract on edible plant surfaces,
where it reduced the microbial load (100-1400 CFU
cm? of mesophilic aerobes), while in the control

mas abundantes se encuentra la hesperidina, na-
ranjina, limoneno y pectina. Estos compuestos han
mostrado tener actividad antioxidante, antiinfla-
matoria, antimicrobiana y antiviral. Los extractos
elaborados a partir de estas especies son reconoci-
dos como compuestos Generalmente Reconocidos
como Seguros (GRAS, siglas en inglés) por la Ad-
ministracion de Alimentos y Medicamentos (FDA,
siglas en inglés) (Olvera y Quiroz, 2018; Yousaf
et al.,, 2018; Narvaez et al., 2017). La efectividad
antimicrobiana de los extractos de citricos se ha
demostrado en varias investigaciones (Cuadro 1).
De la Cruz y colaboradores (2012), realizaron un
estudio comparativo entre la actividad de la clor-
hexidina, un desinfectante de uso comercial, y tres
desinfectantes a base de citricos y etanol. Los in-
vestigadores reportaron que la actividad germicida
de los extractos fue eficaz, debido a que inhibio el
100 % de Unidades Formadoras de Colonias (UFC)
de bacterias como Escherichia coli, Staphylococcus
aureus, Klebsiella pneumoniae, Pseudomonas aeru-
ginosa y Acinetobacter baumannii. Similarmente,

Table. 1. Antibacterial and antifungal activity of fruit extracts from six citrus species.
Cuadro 1. Actividad antibacteriana y antifingica de extractos de frutos de seis especies de citricos.

Fruto® Microorganismo Actividad Referencia

Limoén Staphylococcus aureus Antibacteriano Human, 2019
Bacillus cereus, B. subtilis, Escherichia coli, Klebsiella

. species, Lactobacillus casei, L. sakei, Pediococcus . . .

Toronja . e Antibacteriano Olvera y Quiroz, 2018
pentosaceus, Pseudomonas aeroginosa, Salmonella enteriditis,
S. typhimurium, S. aureus, Weissella paramesenteroides.
Cfmc?lda alb.zcans.,. Aspergillus kawachii, A niger, A. oryzae, Antifiingico Olvera y Quiroz, 2018
Pichia kudriazevii, Saccharomyces cerevisiae.

Naranja dulee  Rhizopus stolonifer Antiftngico Narvéez et al., 2017

Tangerina Colletotrichum gloeosporioides

N.a ranja agria Listeria monocytogenes Antibacteriano Garcia, 2012

Lima dulce

Mandarina . o ,

., Passarola fulva Antifingico Ramirez, 2013
Limén ’

*Limon Citrus aurantium, toronja C. paradisi, naranja C. sinensis, tangerina/mandarina C. reticulata, naranjo agrio C. aurantifolia,
lima dulce C. limetta. / *Limoén Citrus aurantium, toronja C. paradisi, naranja C. sinensis, tangerina/mandarina C. reticulata,

naranjo agrio C. aurantifolia, lima dulce C. limetta.
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there were countless strains. The antimicrobial
activity of a disinfectant made from seeds and
orange peel was evaluated against E. coli and S.
aureus at two different contact times (5 and 10
min). The author reported a decrease in bacterial
CFU after 10 minutes of exposure (Flores, 2017).

There are few studies on the antiviral effect of
citrus extracts used as a disinfectant on objects
and surfaces; however, their effectiveness against
viruses has been shown in in vitro cell studies.
There are reports of the antiviral activity of citrus
extracts against hepatitis, HIV, and respiratory
viruses (RSV), as well as against viruses of the
coronavirus family, including the SARS-CoV-2
virus (Table 2). Balestrieri et al. (2011) reported
that the mechanism of action of citrus seed extracts
includes the inactivation of viral particles. Recent
studies have shown that grapefruit and orange
extracts can inhibit 3CLpro, a SARS 2003 virus
protease required for viral replication in in vitro cell
assays (Bellavite and Donzelli, 2021). Similarly,
extracts of sweet orange act against the replication
of the murine coronavirus MHV-A59 (mouse
hepatitis virus-AS59), affecting the regulation of
TRP genes, which are involved in the cellular
antiviral response (Ulasli et al., 2014).

Rodriguez (2014), report6 eficacia antimicrobiana
del extracto de semilla de toronja en superficies de
alimentos vegetales disminuyendo la carga micro-
biana (100-1400 UFC cm? de aerobios mesofilos),
mientras que en el testigo las cepas fueron incon-
tables. La actividad antimicrobiana de un desin-
fectante elaborado a base de semillas y cascara de
naranja fue evaluada contra E. coli y S. aureus,
durante dos tiempos de contacto (5 y 10 min). El
autor reporta disminucién UFC bacteriana con 10
minutos de exposicion (Flores, 2017).

Estudios sobre el efecto antiviral de extractos de
citricos como desinfectante en objetos y superficies
son limitados; sin embargo, la efectividad contra
virus se ha mostrado en estudios celulares in vitro.
Se ha reportado la actividad antiviral de extracto
de citricos en hepatitis, VIH y virus respiratorios
(VSR), asi como en virus de la familia coronavi-
rus incluyendo al virus SARS-CoV-2 (Cuadro 2).
Balestrieri y colaboradores (2011) reportaron que
el mecanismo de accion de extractos de semilla de
citricos incluye la inactivacion de particulas vira-
les. Recientes estudios muestran que extractos de
toronja y naranja pueden inhibir la 3CLpro, una
proteasa del virus del SARS 2003 necesaria para
la replicacion viral en ensayos celulares in vitro

Table 2. Antiviral activity of the extracts of fruits of five species of citrus.
Cuadro 2. Actividad antiviral del extracto de frutos de cinco especies de citricos.

Fruto® Virus Actividad Referencia
Tangerina Virus respiratorio sincital (VSR) Antiviral Jiao et al., 2013

HTLV-1 .. .
Bergamota VIH-1 Antiviral Balestrieri et al., 2011
Limon Hepatitis C Antiviral Yousaf et al., 2018
Toronja Coronavirus Antiviral Goetal., 2020
Naranja MHV-A59 Antiviral Ulasli et al., 2014
Naranja SARS-CoV-2 Antiviral Bellavite y Donzelli, 2020
Naranja SARS-CoV-2 Antiviral Utomo et al., 2020

*Tangerina Citrus reticulata; Bergamota C. bergamia; Limoén Citrus aurantium; Toronja C.
paradisi; Naranja C. sinensis. / *Tangerina Citrus reticulata, Bergamota C. bergamia, Limon
Citrus aurantium, toronja C. paradisi, naranja C. sinensis.
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Citrus extracts as disinfectants in COVID-19
prevention

In response to the pandemic caused by the
SARS-CoV-2 virus, governments around the world
have promoted the disinfection of poorly ventilated
or prolonged contact areas, such as transport units,
using thermal foggers, which produce very fine
droplets with a diameter between 1 and 50 mm,
forming a uniformly distributed mist. Given the
risks posed by chemical sanitizers and disinfectants,
preference should be given to alternatives that are
harmless to the environment and safe for humans.
There is a high risk of contagion in public transport
systems due to reduced spaces and poor ventilation.
Surveys carried out by INEGI (2021) report that
the subway system of Mexico City had an influx
of more than 820 million passengers in 2020,
without considering users of other public transport
systems. These conditions are propitious for the
spread of contagions. Thus, to reduce the risk of
contagion by SARS-CoV-2 it is necessary to keep
public transport and similar work and social spaces
disinfected and sanitized.

There are currently several commercial
biodegradable products based on citrus extracts
such as Biocitrox, Biocitric, and Citrocover,
among others, that inhibit the development of
fungi, bacteria, and viruses. In the face of the
health emergency caused by SARS-CoV-2, these
products can be an alternative to prevent contagious
processes in community settings. In the states of
Chihuahua and Jalisco, disinfection measures are
carried out with Citrocover, applied using thermal
foggers in public transport units in order to prevent
contagion and curb the increase in positive cases
of SARS-CoV-2 (Personal Communication,
2021. G.I. Sanchez Pacheco. 5VID Company.
Cuauhtémoc, Chihuahua; Chihuahua Informa,
2020). Since COVID-19 could become a recurrent

(Bellavite y Donzelli 2021). Similarmente, extrac-
tos de naranja dulce acttia sobre la replicacion del
coronavirus murino MHV-A59 (mouse hepatitis
virus-A59) afectando la regulacion de los genes
TRP, involucrados con la respuesta antiviral celular
(Ulasli et al., 2014).

Extracto de citricos como desinfectante en pre-
vencion COVID-19

Ante la pandemia ocasionada por el virus
SARS-CoV-2, los gobiernos han promovido saniti-
zar areas poco ventiladas o de contacto prolongado,
como unidades de transporte, utilizando termone-
bulizadoras, las cuales garantizan la produccion de
gotas finas de un diametro entre 1 y 50 mm, for-
mando una neblina de distribucién uniforme. Ante
el riesgo que pueden ocasionar los sanitizantes y
desinfectantes quimicos, se deben buscar alterna-
tivas que sean inocuas al ambiente y seguras a los
humanos. El transporte publico presenta alto riesgo
de contagio debido al espacio reducido y poca ven-
tilacion. Encuestas realizadas por INEGI (2021)
reportan una afluencia de mas de 820 millones de
pasajeros en el ano 2020, Gnicamente en el siste-
ma colectivo metro de la Ciudad de México, sin
considerar pasajeros de otras unidades publicas
de transporte, lo que representa un alto riesgo de
contagio. Es importante mantener estos espacios y
otros de tipo laboral y social desinfectados y sa-
nitizados, para disminuir riesgos de contagio por
SARS-CoV-2.

En la actualidad existen productos comerciales
biodegradables a base de extractos de citricos ta-
les como, Biocitrox, Biocitrico y Citrocover, entre
otros, los cuales inhiben el desarrollo de hongos,
bacterias y virus. Ante la emergencia sanitaria oca-
sionada por SARS-CoV-2 estos productos pueden
ser una alternativa para prevenir procesos de con-
tagio en entornos comunitarios. En los estados de
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disease, a sustainable preventive strategy could
allow the reactivation of socio-economic and
cultural activities under safe conditions. Science
has had to work quickly and effectively to find
alternatives against COVID-19. However, it is
necessary to encourage research on natural, safe,
economical, and biodegradable alternatives that
complement other strategies for the prevention and
mitigation of the disease.

CONCLUSIONS

Citrus extracts are effective in controlling
the growth of fungi and bacteria. So far, the use
of extracts as disinfectants in public settings
has not been widely studied. However, in vitro
cell research indicates that citrus extracts are
effective in inhibiting the replication of various
viruses, including SARS-CoV-2. This suggests
the potential of citrus extracts for the prevention
and mitigation of COVID-19. Needless to say, this
alternative must be based on scientific evidence to
guarantee the efficient management and prevention
of COVID-19.
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