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Abstract

SARS CoV-2 virus is primed by proteases before it attaches to host cells and causes the Coronavirus Diseases-2019
(COVID-19). The proteases that activate SARS-CoV-2 virus can be inhibited by proteins naturally occurring in hu-
man plant foods such as legumes. Food science contribution to the fight against SARS-CoV-2 infection and COV-
ID-19 needs to extend beyond the traditional involvement in developing and securing high quality foods to in-
clude investigating foods rich in plant protease inhibitors as novel foods for SARS-CoV-2 and COVID-19 prevention.
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Food Science contribution to the SARS-CoV-2 infection and
COVID-19 pandemic is not limited to rinsing food and cleaning
food processing facilities surfaces, the global food chain supply,
consumer behavior, and food security. Food scientists do much
more to help fight SARS-CoV-2 infectivity and COVID-19 with
the quality of foods being developed, cooked, and putting on the
table. The time for food scientists and food research sponsors to
contribute further to the fight against SARS-CoV-2 is now and
cannot wait and here is why.

Social distancing, confinement, mask wearing, and regular
hand washings are among the best practices to prevent SARS-
CoV-2 infection. When these protective measures fail, SARS-
CoV-2 is transmitted from an infected individual to another. Here
is what we know about the virus. SARS-CoV-2 uses proteases to
prime the virus and allow it to attach to the receptor angiotensin
converting enzyme 2 (ACE2) that is located on nasopharyngeal,
lung, heart, and intestine cell surfaces. If inhibited to bind to the
cell receptor, the virus vanishes. If successful to attach after being
primed/activated or after endocytosis the virus penetrates the cell,
replicates, and causes COVID-19. The severity of COVID-19 can
be amplified by obesity, diabetes, hypertension, cardiovascular
disease, kidney disease, asthma, or allergies because individuals
with these conditions have impaired endothelial cells and elevated
levels of serum proteases that can catalyze SARS-CoV-2 activa-
tion. Obesity affects about 30% of the US population (about 110

million) while diabetes affects 34.2 million Americans. In 2017,
nearly half of adults in the US (about 108 million) had hyperten-
sion and only about 24% of these individuals had their conditions
under control. Obesity affects 61% of Canadians, 5-6% of Chi-
nese. Cardiovascular disease is the number one killer in the world
(www.cdc.gov).

At current level of understanding, proteases that prime the
SARS-CoV-2 virus for entry into the host and the coagulopathy
that COVID-19 is causing in severely infected individuals are
two targets that those involved in finding a non-vaccine or an-
tiviral cure for COVID-19 are focusing on (Drak Alsibai, 2020;
Ji et al., 2020; Mucha et al., 2020). These two targets can well
be addressed by the food that we consume. Plant foods includ-
ing legumes (soybeans, lima beans, dry beans, chickpeas, adzuki
beans, mung beans), potato, sweet potato, yams, summer and
winter squash, banana, sunflower seeds, pumpkin seeds, moringa
leaves, and bitter gourd seeds are excellent sources of protease
inhibitors that are bioavailable and can prevent SARS-CoV-2
to attach to the host cells (Srikanth and Chen, 2016). Some of
these plant foods such as winter squash are also excellent sources
of protease inhibitors that are bioavailable and can help prevent
blood clotting, a death causing factor in COVID-19 (Otlewski and
Krowarsch, 1996). When minimally processed, these foods can
serve as good sources of protease inhibitors that can deliver these
bioactives daily and may help individuals fight SARS-CoV-2 in-
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fection (Otlewski and Krowarsch, 1996; Srikanth and Chen, 2016;
Theoharides, 2020).

The rate of SARS-CoV-2 infectivity and COVID-19-induced
mortality appears to be low in countries where minimally pro-
cessed foods rich in protease inhibitors are consumed regularly
and in sizable quantities. Populations in countries that consume
high volumes of soymilk and soy products rich in protease includ-
ing Hong Kong, Singapore, Vietnam, Laos, Cambodia, and Ma-
cau have a low rate of SARS-CoV-2 infectivity and COVID-19
related deaths https://coronavirus.jhu.edu/map.html. Countries
that consume high volumes of plant foods rich in protease inhibi-
tors such as dry beans and cook the beans by boiling at tempera-
ture below 100 °C have a low rate of SARS-CoV-2 infectivity
and COVID-19 related death. Rwanda, Burundi, and the Nicoya
Region of Costa Rica top the list https://coronavirus.jhu.edu/
map.html. Obesity is one of the premier risk factors for severe
COVID-19 outcomes. Plant protease inhibitors may help lose
weight and can also inhibit mast cell overactivation (Hill et al.,
1990). Adopting plant-based diet and cuisine that use minimally
cooked foods may add additional barriers against the severity of
COVID-19.

The time is ripe for food scientists to focus on foods rich in
protease inhibitors and other bioactive compounds that can sig-
nificantly affect the infectivity of SARS-CoV-2. The focus can be
on basic concept such as minimally processed foods, boiled foods,
and safe and optimal delivery of protease inhibitors, anti-angio-
genic foods, or other health enhancing dietary bioactives to the
circulation well before SARS-CoV-2 infection and help individu-
als, especially those with risk factors such obesity and diabetes, to

fight SARS-CoV-2 attachment to the host or COVID-19.
Performing research on antiviral foods and working along with

virologists is the best contribution food scientists can make to help

combat SARS-CoV-2 infection and COVID-19 pandemic.
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