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Abstract: Coronaviruses (CoVs) are common pathogens that can infect both animals and 
humans, thereby posing a threat to global public health. CoV infection mostly occurs during 
winter and spring in temperate countries; the virus has high transmission efficiency and may 
have severe infection outcomes. The recent SARS-CoV-2 outbreak exhibited transboundary 
transmission due to international transportation, trade, and economic exchange. Animal hosts 
provide a persistent source for CoVs and their recombination. Domestic camels have been 
shown to be one of the hosts of CoVs, while livestock, poultry and other warm-blooded 
animals may act as intermediate hosts for CoVs. This paper outlines the biological and 
epidemiological characteristics and diagnosis of CoVs and describes the origin, transmission 
route, animal-source food risk, and control measures for CoVs. Such knowledge can be used 
to prevent CoVs from harming consumers through animal-sourced foods and can help to 
prevent new zoonoses from occurring. This work will provide a reference for strengthening 
the controls on the production process in meat production companies, thereby improving 
food safety. 
Keywords: coronavirus, meat, food safety, prevention and control

Introduction
Coronaviruses (CoVs), systemically classified as Coronaviridae, are enveloped 
viruses that can infect poultry, domestic animals, and humans. The Coronaviridae, 
which belongs to the order Nidovirales, was first isolated from chickens in 1937 and 
from humans in 1965.1,2 Phylogenetic evidence has shown that bats and rodents serve 
as the gene source of most alpha-CoVs and beta-CoVs, while birds are the main 
reservoir of gamma-CoVs and delta-CoVs. Animal-animal transmission occurs for 
most CoVs, while only a few CoVs can infect humans through intermediate hosts. 
Human infections result in diverse symptoms and diseases of the respiratory tract, 
digestive tract, and nervous system. For example, the Middle East respiratory syn-
drome coronavirus (MERS-CoV) caused Middle East respiratory syndrome after 
infecting dromedary camels. Currently, there are seven known CoVs that can infect 
humans, HCoV-229E, HCoV-NL63, HCoV-OC43, HCoV-HKU1, SARS-CoV, 
MERS-CoV, and the newly discovered SARS-CoV-2 that causes coronavirus disease 
2019 (COVID-19).3 CoVs usually cause self-limiting and mild respiratory tract 
infections; the main symptoms include fever, coughing, runny nose, and wheezing. 
Therefore, these infections are often misdiagnosed as pneumonia.4,5 SARS-CoV, 
MERS-CoV, and SARS-CoV-2 have infected many people, resulting in thousands 
of deaths. SARS-CoV and SARS-CoV-2 are designated as category B infectious 
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diseases by the National Health Commission, and preven-
tion and control are carried out according to measures used 
for category a infectious diseases.6

CoV outbreaks mostly occur during winter and spring 
in temperate regions. Domestic camels have been shown 
to be one of the hosts for CoVs. Other species of livestock, 
poultry and warm-blooded animals may be intermediate 
hosts for CoVs.7 Currently, CoVs with high mortality rate 
mainly infect humans through intermediate hosts and “host 
jumps.” In addition, there is no specific drug or vaccine 
available for CoVs, and thus only symptomatic treatments 
are used. Increasing movement of people and international 
commerce has led to global dissemination and epidemics 
of CoVs that severely affect human health and the global 
economy.8 The present paper outlines the biological, epi-
demiological, and diagnostic characteristics of CoVs and 
describes the control and prevention measures for CoVs. 
The overall goal is to prevent CoVs from harming public 
health through animal-source foods.

Biological Characteristics of 
Coronaviruses
CoVs are divided into 4 genera, namely Alphacoronavirus (α- 
CoV), Betacoronavirus (β-CoV), Gammacoronavirus (γ- 
CoV), and Deltacoronavirus (δ-CoV), of which β-CoV pose 
the greatest threat to human health.9,10 In 2017, the 
International Committee on Taxonomy of Viruses (ICTV) 
further divided β-CoV into five subgenera: Embecovirus, 
Sarbecovirus, Merbecovirus, Nobecovirus, and Hibecovirus.11

Morphology and Genome Structure
Mature CoVs are spherical, oval, or polygonal particles 
with a diameter of 60–220 nm and a helical and symme-
trical nucleocapsid. CoVs are coated with a lipid mem-
brane and appear corona-shaped or crown-shaped under 
the microscope. A large amount of nucleocapsid protein 
(N protein) is attached to the viral RNA, and the surface of 
the virus particle contains spike protein (S protein), mem-
brane protein (M protein), and envelope protein (E pro-
tein). A few viruses possess the hemagglutinin-esterase 
protein (HE protein).12 The N protein has a low degree 
of polymerization; it can induce cellular immunity and 
bind to viral RNA to form the nucleocapsid.13 The 
S protein recognizes specific receptors (N-acetyl- 
neuraminic acid) on the cell surface during infection to 
penetrate and lyse the cell membrane so that viral nucleic 
acid can be injected into cells and induce cellular 

immunity.14 During infection, the M protein enables trans-
membrane nutrient transportation, determines virus bud-
ding sites, and triggers virus particle assembly and the 
formation of new viral envelopes.15 The E protein is 
smaller and is mainly bound to the envelope. The 
E protein can trigger the assembly of virus particles and 
can induce apoptosis.16 The HE protein can cause erythro-
cyte aggregation.17 In addition, the virus particle also 
contains the Nsp3 protein (multi-domain protein), Nsp5 
protein (cysteine protease), Nsp2 protein, ORFb, and 
ORF3a, but the functions of those proteins are still 
unknown.

CoVs are single-strand, unsegmented positive RNA 
viruses, and the genome size is 27–32 kb, making it one 
of the largest RNA virus genomes that is currently 
known.18 The 5ʹ end of the CoV genome contains 
a methylation cap followed by a 65–98 bp guide 
sequence (loader RNA) and a 209–528 bp 5ʹ untranslated 
region (UTR). The 3ʹ end also contains a 288–506 bp 
UTR and a poly A tail. Both UTRs are extremely impor-
tant for the translation and replication of viral RNA in 
the host. The remaining middle sequence contains 7–9 
open reading frames (ORFs) that encode for various 
structural proteins, non-structural proteins, and accessory 
proteins.19,20 There are 2–4 genes that encode for RNA 
polymerase and 4–5 genes that encode for structural 
proteins in CoVs. The gene fragments encoding RNA 
polymerases account for two-thirds of the entire genome; 
these comprise two open reading frame fragments 
(ORF1a and ORF1b), while the remaining third of the 
genome encodes for structural proteins and accessory 
proteins.21 The genome structure of CoVs from the 5ʹ 
end to 3ʹ consists of the 5ʹ end-RNA polymerase-(HE 
protein-S protein-E protein-M protein-N protein-3ʹ 
end).22

Physicochemical Properties
CoVs show high robustness and survival under suitable 
temperature and relative humidity (30–50%) conditions 
and a slow decay rate that mainly involves nucleic acid 
changes.23 MERS-CoV is still infectious after 60 minutes 
of aerosolization at 25°C and 79% RH.24 Under room 
temperature conditions, SARS-CoV can survive in feces/ 
sputum for 1–5 d, 10–19 days in urine, 15 d in blood, and 
3 d on surfaces; SARS-CoV can survive for around 21 d at 
4°C and for a long period of time at −70°C.25 These 
viruses are extremely heat-sensitive and can be effectively 
inactivated by 56°C for 30 min or 70°C for 15 min.26
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In addition, CoVs are sensitive to ultraviolet rays, 
X-rays, γ rays and other ionizing radiation. Ultraviolet 
radiation can cause RNA to form uracil dimers, while 
ionizing radiation can cause nucleic acid strand breakage 
and inhibit viruses. Enveloped viruses are sensitive to lipid 
solvents and phenols, aldehydes, strong oxidizing agents, 
and halogenic detergents. Therefore, the CoV can be easily 
eliminated by 75% ethanol, ether, and chlorine-containing 
disinfectants. Peracetic acid, chloroform, and other lipid 
solvents are associated with effective virus destruction.27

Infection Process
The main target cells of CoVs include macrophages, endo-
crine cells, ganglion cells, dendritic cells, and astrocytes. 
Recognition of cell surface receptors and adhesion to cells 
is the first step in infection. The S protein is 
a transmembrane glycoprotein formed by the S1 subunit 
at the N terminal and the S2 subunit at the C terminal that 
are the major antigenic sites on the virus. The S1 subunit 
contains the receptor binding domain allowing the 
S protein to bind to host cells. The S2 subunit contains 
HR1 and HR2 domains that are two α-helix peptides. The 
S1 subunit binds to the receptor, enabling the S2 fusion 
peptide to be inserted into the cell membrane, while HR1 
and HR2 bind to each other to form a hexamer that 
completes the fusion between the virus outer membrane 
and the host cell membrane and allows the injection of 
genetic materials.28 Currently, receptors that have been 
found to be used by CoVs include APN/CD13,29 

ACE2,30 and CEACAM1.31 After virus entry into the 
host cell, RNA is used as a template for translation of 
two polyproteins (1a and 1ab) that are encoded by ORF1. 
The 3C-like protease and the papain-like protease in poly-
proteins will hydrolyze polyproteins into 15–16 non- 
structural proteins, including proteases, RNA replicase, 
RNA helicase, endonuclease and exonuclease. Following 
this, the virus RNA forms a replication/transcription com-
plex and completes the synthesis of the negative strand 
subgenomic RNA, transcription of subgenomic mRNA, 
and replication of virus genomic gRNA.32 After virus 
infection of host cells, dendritic cells (DC) will recognize 
these cells and secrete type I interferons (IFN-α and IFN- 
β) and inflammatory factors such as IL-1β, IL-6, IL-8, and 
TNF-α. This will activate downstream signaling pathways 
and induce natural killer (NK) cells and macrophages to 
kill or phagocytose infected cells.33,34 The chemokine 
CCL3 recruits and activates neutrophils, while CCL 
recruits leukocytes to inflammation sites and induces NK 

cell proliferation and activation.35,36 However, the immune 
evasion mechanisms of CoVs can inhibit signaling path-
ways related to the secretion of type I interferons and 
chemokines and can impair the function of DCs, NK 
cells, and neutrophils, thereby interfering with the body’s 
antiviral response and causing the body to be unable to 
generate persistent and effective immunity after 
infection.37 In addition, dissemination to neighboring 
cells is one of the ways by which CoVs evade immune 
responses.38

Epidemiological Characteristics of 
Coronavirus
CoV infections are distributed globally but show regional 
differences. Humans are generally susceptible and can 
develop self-limiting acute or chronic persistent infections 
and can suffer repeated infection and coinfection by multi-
ple respiratory viruses. CoV infections mainly occur dur-
ing winter and spring. HCoV-229E and HCoV-OC43 are 
among the most common CoVs, accounting for 10–30% of 
common colds. Outbreaks occur once every 2–4 years 
during winter and spring, but pandemics are rare. The 
infection rate of HCoV-HKU1 is 0.3–4.4%. HCoV-NL63 
mainly cause epidemics during summer and autumn. The 
virus can infect people of all age groups, although infants, 
elderly people, immunosuppressed patients, and patients 
with underlying disease are most susceptible. The inci-
dence is around 2%, while the detection rate is higher 
than for other human CoVs, and epidemics occur yearly. 
Serological studies have shown that almost everyone will 
be infected with HCoV-229E, HCoV-NL63, or HCoV- 
OC43 in childhood. However, repeated infections may 
occur throughout life due to reduction in antibody titers 
and viral mutation.39,40 Although human CoV infections 
often cause mild upper respiratory tract infections, deaths 
still occur when patients suffer from certain underlying 
diseases. In 2002, SARS-CoV appeared in southern China 
before spreading to the rest of the world. Ultimately, 
SARS-CoV resulted in 8096 infections and 774 deaths in 
32 countries, with a mortality rate of 9.56%.41 MERS-CoV 
first appeared in Saudi Arabia in 2012, causing epidemics 
in the Middle East. Subsequently, 2494 people were 
infected, and 858 deaths occurred in 27 countries for 
a mortality rate of 34.4%.42 There are 203 countries, 
areas or territories and more than 13876441 confirmed 
cases of coronavirus disease 2019 (COVID-19) caused 
by SARS-CoV-2, where the virus infects all age group. 
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There have been 593 087 of deaths from this virus. The 
crude mortality rates in males, females, and people aged 
more than 80 years are 2.8%, 1.7%, and 14.8%, respec-
tively. The mortality rate is higher in patients with cardi-
ovascular disease, diabetes, chronic respiratory diseases, 
or hypertension.3

Clinical Symptoms and Diagnosis of 
Coronavirus Pneumonia
Symptoms of Coronavirus Infection
The incubation period of human CoV infection41 is around 
2–5 days, and the disease course is 6–7 days. CoV infec-
tion mainly causes fever, runny nose, cough, and head-
aches, while gastrointestinal symptoms occur in some 
cases. However, symptoms are normally mild. Bronchitis, 
pneumonia, or severe respiratory diseases may result in 
infants, elderly people, and immunocompromised people. 
HCoV-229E has a higher proportion of runny nose symp-
toms compared with other common respiratory diseases. 
HCoV-OC43 often causes more severe symptoms than 
HCoV-229E, but asymptomatic infections and occasional 
severe lower respiratory tract infections may be present. 
HCoV-HKU1 does not have specific characteristic symp-
toms and is often diagnosed as bronchiolitis or pneumonia, 
but infants tend to develop convulsions and febrile sei-
zures. HCoV-NL63 may cause severe cold symptoms and 
acute respiratory symptoms in infants and immunocom-
promised adults.

The incubation period of SARS-CoV infection43 is 
2–14 days, of which 3–5 days is the most common. 
Fever is the first symptom to occur, with a temperature 
of more than 38°C accompanied by headaches, muscle 
aches, malaise, and diarrhea. Subsequently, pneumonia, 
frequent coughing, and dyspnea occur. The incubation 
period of MERS-CoV infection44 is 2–14 days and nor-
mally lasts for 5–6 days. Classical symptoms include 
fever, coughing, and/or shortness of breath, diarrhea, and 
other gastrointestinal symptoms. The disease rapidly pro-
gresses to severe pneumonia and causes respiratory failure, 
thrombocytopenia, and coagulation disorder. MERS-CoV 
infection tends to lead to renal failure or septic shock in 
immunocompromised people. The incubation period of 
SARS-CoV-23 infection is 1–14 days, of which 3–7 days 
is the most common incubation period. The main symp-
toms of SARS-CoV-2 infection include fever, fatigue, and 
dry cough along with ground-glass opacities and infiltra-
tion shadows in both lungs. A minority of patients develop 

nasal congestion, runny nose, sore throat, and diarrhea. 
Severely affected patients will experience dyspnea and/or 
hypoxemia, and critical patients will develop acute respira-
tory distress syndrome, septic shock, refractory metabolic 
acidosis, and coagulation disorders. Some SARS-CoV, 
MERS-CoV, and SARS-CoV-2 patients may be asympto-
matic or have only mild symptoms.

Coronavirus Diagnosis
When one or more symptoms are present, the patient 
should be considered a suspected case for quarantine and 
clinical diagnosis. This should be combined with the 
patient’s epidemiological history and clinical symptoms 
for integrated analysis, and a clinical diagnosis should be 
made. Respiratory tract samples or blood samples should 
be used for immunofluorescence assay (IFA), reverse tran-
scription polymerase chain reaction (RT-PCR), enzyme- 
linked immunosorbent assay (ELISA), or virus cell culture 
for identification. Additional stool samples can be used for 
virus isolation and testing to supplement data on digestive 
tract infection.43

Prevention and Control of 
Coronavirus in Animal-Source Foods
CoVs are common zoonotic pathogens. Studies have 
shown that SARS-CoV, MERS-CoV, SARS-CoV-2, 
HCoV-NL63, and HCoV-229E may originate from 
bats,44,45 while HCoV-OC43 and HCoV-HKU1 may have 
originated from rodents and bats46,47 (Table 1). The high 
population density and widespread distribution of bats 
provide opportunities for pathogen infection and rapid 
transmission. When there is frequent contact between 
bats and humans, companion animals, and livestock, the 
possibility of cross-species transmission increases. 
Carnivorous bats may acquire other pathogens from 

Table 1 Discovery, Classification and Natural Host of the 
Coronaviruses

Coronavirus Genus Year of 
Discovery

Natural Host

HCoV-229E α-CoV 1966 Bats

HCoV-OC43 β-CoV 1967 Cows and bats
SARS-CoV β-CoV 2003 Civet cats and bats

HCoV-NL63 α-CoV 2004 Civet cats and bats

HCoV-HKU1 β-CoV 2005 Bats and mice
MERS-CoV β-CoV 2012 Bats and dromedary camels

SARS-CoV-2 β-CoV 2019 Bats
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insects or birds and may transmit viruses to predators that 
prey on bats.48

The emergence of many zoonotic human diseases, which 
intimately associated with contact between animal species 
and with humans, as well as with human diet, has climbed 
during these decades. For example, SARS, Marburg hemor-
rhagic fever, and Ebola hemorrhagic fever are associated 
with human consumption of wildlife. And Public Health 
England (PHE) also indicated that 60% to 80% of emerging 
infections are derived from an animal source. And “Bush 
meat” harvested from remote forested areas remains a risk 
for animal-derived emerging infections.49 One study sug-
gested that pangolins may be an intermediate host for SARS- 
CoV-2.50 Consumption of pangolins, illegal but frequent, is 
present throughout the world that might be an infection path-
way of COVID-19. In addition, excessive emphasis on food 
freshness has resulted in the prevalence of cold foods, raw 
foods and other consumption methods. However, most bac-
teria and viruses (eg Ebola virus, SARS-CoV) have strong 
infectivity under room temperature and refrigeration 

conditions, causing possible food poisoning or foodborne 
infections in humans and providing conditions for viral and 
bacterial outbreaks in human societies. Therefore, China has 
revised the Wild Animal Conservation Law and adjusted the 
list of “animal sources of epidemics” to ban the consumption 
of wildlife. Evidently, CoVs can infect humans, and positive 
test results for serum antibodies have been attained in civet 
cats, wild boars, pheasants, cats, rabbits, frogs, camels, and 
birds. Therefore, it is a high risk of infection from uncooked 
animal-source foods such as milk and meat.

Even there are some unknown reservoirs, current stu-
dies indicate that bats are the main reservoir for CoVs 
(Figure 1). The virus detection rates of intestinal and 
stool samples are higher than for respiratory tract or 
urine samples, indicating that before entering the human 
population the virus might be easier to infect animals 
through food residues and stools than other pathways.51 

Human are probably infected through direct contact with 
infected animals, droplets, and excreta. Subsequent direct 
contact with infected humans, aerosols, and the fecal-oral 

Figure 1 Cross-species transmission of human-related coronaviruses. The dashed line indicates potential but unknown transmission. The question mark means potential but 
no evidence of transmission.
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route enable the spread of CoVs in human populations.52 

Serum epidemiological surveys of people involved in 
game activities have shown that these people have extre-
mely high antibody seroconversion rates.53

Although there are limited intermediate hosts for 
CoV transmission from bats to humans, certain bats 
can migrate for long distances, thereby increasing the 
possibility of contact with livestock and increasing the 
distribution range of CoVs.54 Existing studies have 
shown that compared with other livestock, pigs tend to 
promote cross-species transmission of viruses and are 
more susceptible to bat CoVs (Figure 1). SeACoVs iso-
lated from pig guts are different from known porcine 
CoVs and are phylogenetically close to the bat CoV 
HKU2.55,56 In addition, studies have shown that pigs 
are susceptible to SARS-CoV57 and MERS-CoV.58 The 
sequence similarity between porcine and human CD26 
receptors is 94.5%, which is sufficient for cross-species 
transmission to occur. In addition, CoVs have been 
shown to have the potential for recombination in 
animals.59 Therefore, preventing bat invasion of animal 
farms should be implemented in addition to monitoring 
viruses in bats.

Coronavirus Control During Production 
of Animal-Source Foods
Like wet markets, squalid abattoirs, meat factories and 
meat markets are known to be hotbeds for disease for 
deadly pathogens like the ones behind COVID-19, 
SARS, bird flu, and more (PHE).49 Due to the risk of 
virus transmission in raw material procurement, slaughter, 
division, processing, storage, and transportation in proces-
sing companies and the foodborne transmission nature of 
CoVs, residual viruses may be present in raw materials, 
intermediate products, and finished products. And corona-
virus’ apparent ability to thrive in cold, humid air, infec-
tion control should be strengthened in the processing of 
animal-source foods to prevent meat and meat products 
from becoming vectors for viruses and entering the mar-
ket. As a large number of people staying in close quarters 
and sharing limited space, measures should be adopted to 
prevent infection in company staff.

Routine Control Measures in Foodstuff 
Manufacturing Companies
Personnel Health and Management 
A personnel health management system should be estab-
lished, and annual physical examinations should be 

conducted. Personnel should only be employed after 
a health certificate has been obtained. Staff with dysentery, 
hepatitis A and other digestive tract diseases, pulmonary 
tuberculosis, or exudative or purulent skin diseases should 
not be employed.60 During CoV epidemics, foodstuff com-
panies should monitor the temperatures of staff every day, 
and make some steps to protect workers. For instance, the 
federal Centers for Disease Control (CDC) and the 
Occupational Health and Safety Administration (OHSA) 
recommended providing clean face coverings for employ-
ers, rearranging facilities so that workers can remain six 
feet apart and providing short breaks to allow workers to 
wash their hands more frequently. When outbreaks occur 
near the factory, staff should stay home and avoid enter-
ing/exiting the factory; personnel movement should be 
reduced; dormitories should be disinfected daily, and the 
health status of staff should be recorded. When staff with 
suspected symptoms occur, work must be immediately 
stopped; consultation should be carried out at a suitable 
time, and medical quarantine should be initiated for close 
contacts.

Health Control 
For CoVs with weak resistance to bacteriocidal sub-
stances, staff should wash both hands with detergent 
before entering the workplace followed by disinfection 
with 75% alcohol or disinfection with 50 ppm of available 
chlorine. Operators must disinfect themselves hourly and 
must wear clean attire in the workplace.

Inspection and quarantine tests should be carried out 
before animals enter the slaughterhouse, and pre-slaughter 
testing should be done. Abnormal livestock and poultry 
should be quarantined and observed. Relevant regulations 
must be followed for management of livestock and poultry 
that are not suitable for normal slaughter. When animals 
that have died due to disease are discovered, they should 
be processed according to the relevant requirements, and 
site cleaning and disinfection should be performed. Before 
the end of the workday, the slaughterhouse should be 
thoroughly cleaned, and tools should be cleaned and 
disinfected.

Meat and poultry processing facilities have been linked 
to a number of coronavirus outbreaks in many counties, 
such as Germany and America. Processing facilities and 
equipment need to be periodically cleaned and disinfected. 
Processing tools should not touch the ground or unclean 
surfaces. Tools should be immediately cleaned and disin-
fected after use by each shift and should be placed in 
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designated clean and well-ventilated zones. Moreover, 
some plants have implemented thermal scanning and 
installed plexiglass barriers on production floors and in 
break rooms.

The factory should be kept clean and free of insects and 
rodents, and the factory and workshop should be disinfected 
in a timely manner. Ultraviolet irradiation for 30 min and 
above can be used. Chlorine dioxide (20 g/m3, 100–200 mg/ 
kg), 0.1% benzalkonium bromide + 3% bleach powder, 3% 
sodium hydroxide or NaClO (400–500 mg/kg) solution 
should be used for spray disinfection.

Raw Material Testing and Storage 
Raw materials should be procured from healthy animals in 
non-epidemic regions, and the supplier must provide Animal 
Health Certificates and related documents. Supplies from 
unknown sources should not be allowed. Effective protection 
measures should be employed during the transportation of 
raw materials to ensure against contamination. Raw materials 
that have passed the acceptance check should be quickly 
warehoused. In addition, a management system should be 
established, and designated staff should manage and periodi-
cally conduct quality and health checks, clear expired or 
spoiled raw materials, and prevent cross-contamination 
between raw materials and finished products.59

Control Measures for Coronaviruses
During CoV outbreaks, an epidemic control emergency 
response team should be established based on the above 
measures. The members of the team would include CoV 
testing staff, basic medical staff, company directors, and 
disease prevention and control center monitors who will 
test and monitor company staff, raw materials, finished 
products, and the factory.

The emergency plan will be immediately adopted once 
positive results are detected among the staff. Confirmed cases 
should be treated promptly, and quarantine should be imple-
mented for close contacts. When the raw material tests posi-
tive for CoV, that batch of raw materials should not be allowed 
to enter the company and must be disposed of and reported to 
the local disease prevention and control center and the 
National Medical Products Administration, and pathogen tra-
cing of the upstream production chain should be carried out.

In food supply chain, actions also need to be taken for 
coronavirus has been detected on the packing surface of 
meat and shrimp, on the chopping board of salmon. CoVs 
are sensitive to heat, while they could survive in cold and 
wet conditions for weeks to months that animal-source 

foods may be contaminated by CoVs when comes into 
contact with infected people during storage and transpor-
tation. And people might be infected for CoVs could 
regain its activity with the gradual rise of temperature. 
Even these viruses may lose the ability to infect people, 
for its pathogenicity, consumers afraid to buy these pro-
ducts with viruses on the packages. Thus, strict disinfec-
tions should be taken through the supply chain, including 
vehicles, refrigerated warehouses, shelves and more. Once 
stuffs in supply chain are confirmed, they need to be 
quarantine and stricter disinfections should be taken. If 
an intermediate product or finished product tests positive, 
the local disease prevention and control center must be 
notified, the product must be destroyed, and the company 
must be thoroughly disinfected.

Conclusion
Currently, CoVs have caused three major global epidemics 
(SARS, MERS, and COVID-19) that have affected the 
lives and health of tens of thousands of people. Progress 
has enabled humans to improve methods for acquiring 
animal-source foods, from hunting and domestication to 
modern farming. This has resulted in massive increases in 
the quantity and quality of animal-source foods. At the 
same time, human hunting of wildlife and consumption of 
raw animal-source foods has continued to increase, result-
ing in epidemics caused by viruses. For there are currently 
no effective vaccines or drugs for CoVs, deviant consump-
tion mentality should be curbed. Meat is an indispensable 
nutrient source for humans. As viruses can infect livestock 
and cause a potential threat, pathogen transmission from 
food sources requires food safety measures during proces-
sing to control virus transmission.
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