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SUMMARY 

COVID-19 was stated a pandemic by the WHO on March 11, 2020 due to its widespread among 

countries and its high mortality. The potential survival and spread of SARS-CoV-2 via food and packages are 

discussed. While studies have shown that low temperature could considerably prolong the persistence on corona 

viruses, frozen and refrigerated foods have been widely overlooked as potential vectors in risk mitigation 

strategies. However, studies are needed to explore its transmission via food and survival on food packaging 

materials. The implementation of food safety management systems such as Hazard Analysis and Critical Control 

Points (HACCP), and Good Manufacturing Practices (GMP) are important to reduce the risk of COVID-19 

infection. 

 

INTRODUCTION 

The first appearance of novel Corona-virus cases was observed in workers from the seafood and animal 

market in Wuhan City, Hubei Province, China. Since then, several epidemiological analyses are being done to 

clearly and definitively state how the first human case of COVID-19 occurred. However, based on literature data, 

it is logical to consider that the on-spot food handlers and other employees were likely exposed unknowingly to 

2019-nCoV through handling and slaughtering the infected animals. Though these infected food handlers and 

employees were not the first-hand consumers on the product being sold in the market, however, direct breathing 

in the viral particle containing environment may have caused them to get infected unwittingly (Shahbaaz, M., et 

al., 2020). On April 7, 2020, an interim guidance of the World Health Organization and Food and Agriculture 

Organization stated that “It is highly unlikely that people can contract COVID-19 from food or food packaging. 

COVID-19 is a respiratory illness and is spread principally via respiratory droplets—micronized blobs released 

from human airways as we cough, sneeze, or talk (WHO 2020b). 

Although no direct link has been established between COVID-19 infection and foodborne transmission, 

a series of incidents highlighted frozen foods as carriers for the long-range transport of SARS-CoV-2 during the 

current pandemic. The earliest incident occurred on 12 June 2020 in the Xinfadi agricultural produce wholesale 

market in Beijing, where SARS-CoV-2 was detected on a cutting board used for processing imported salmon 

(Global Times 2020a). Again, in an incident in Shenzhen, Guangdong province on August 12, 2020, local 

authorities found SARS-CoV-2 on the surface of a frozen chicken wing sample originated from Brazil, which 

became the first known case where the novel coronavirus was detected on actual food samples (SMHC 2020). 

 

Food contamination and the cold chain 

Cold-storage foods, including the refrigerated and frozen varieties, are often kept under a low 

temperature through much of the entire “farm-to-table” lifecycle (Mercier et al. 2017), which caters to the survival 

of SARS-CoV-2. The logistics of preparing these foods from harvesting to consumption under a specific 

temperature range is commonly referred to as the “cold chain”. Food handlers who are infected with COVID-19 

may have droplets expelled from their breathing, coughing, singing, sneezing, or talking (Anderson et al. 2020; 

Morawska and Milton 2020), contaminating foods and their packaging materials in proximity. The continuous 

low-temperature environments during the storage and transportation of cold-storage foods create a favorable 

condition which can drastically prolong the survival of SARS-CoV-2, should they be contaminated during earlier 

harvesting or processing. 

Chin et al. (2020) measured the stability of SARS-CoV-2 at different temperatures and found that the 

virus was highly stable at 4 °C, showing only a 0.7 log-unit reduction of infectious titer after 14 days of incubation. 

In a controlled laboratory study, Fisher et al. (2020) examined the persistence of SARS-CoV-2 on refrigerated 

and frozen salmon, chicken, and pork over a period of 21 days. The study found that the titers of SARS-CoV-2 

remained virtually constant, and the inoculated viruses maintained their infectivity on both refrigerated (4 °C) 

and frozen (− 20 °C and − 80 °C) samples. 

COVID-19 and Risks to Food Safety 
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Survival and inactivation of SARS-COV-2 in food 

At refrigeration temperatures (4◦C), Rabenau et al. (2005) found no loss of infectious titer for SARS-

CoV-1. A similar resistance to refrigeration was found by Chin et al. (2020) when hardly any reduction in 

infectious SARS-CoV-2 was noted in transport medium held at 4◦C for 14 days. Fisher et al. (2020) found that 

infectious SARS-CoV-2 did not decline in titer and was able to survive for 3 weeks in inoculated pieces of 

chicken, pork and salmon stored at 4, −20,and −80◦C. Furthermore, Mullis et al. (2012) demonstrated that a 

bovine coronavirus present on lettuce stored at 4◦C retained its infectivity for at least 14 days. In addition, 

coronavirus 229E survived well for 2 days on lettuce stored at 4◦C, before quickly decreasing in numbers, but did 

not survive on the surface of strawberries, potentially because of the acidity. Different thermal and non thermal 

treatments have been used for the inactivation of foodborne viruses (e.g., human norovirus, hepatitis A and E 

viruses) on food matrices or liquids. Dry (hot air oven or incineration) and humid heat (steam, autoclave) are very 

effective methods for inactivating viruses and bacteria (Botsch et al., 2018). Kampf et al. (2020), reported that 

five different types of coronavirus suspended in liquid media, including SARSCoV-1 and MERS-CoV, could be 

reduced by at least 4 logs using thermal treatments such as 60◦C for 30min, 65◦C for 15min or 80◦C for 1min. 

Chin et al. (2020) found that SARSCoV-2 was reduced by about 7 logs after a heat treatment of 70◦C for 5min. 

Furthermore, ANSES (2020) considered the matter of sufficient heat treatment of food and concluded that 

exposure of food to 63◦C for 4min would be adequate to kill the virus. SARS-CoV-2 appears to be stable at 

different pH values (3–10) at room temperature, however, alkaline pH (>12) or acidic pH (<3) as well as heat, 

sunlight and UV light appear to be capable of inactivating the virus (Pressman et al., 2020). Alternative methods 

of nonthermal physical disinfection include (i) ultraviolet (UV) light, (ii) pulsed light (iii) ionizing radiation, (iv) 

high pressure, (v) cold plasma, and (vi) high-intensity ultrasound. 

 

Disinfecting food contact surfaces 

The current WHO guidance states that “thoroughly cleaning environmental surfaces with water and 

detergent and applying commonly used hospital level disinfectants (such as sodium hypochlorite) are effective 

and sufficient procedures” (WHO, 2020). The use of UV light is a well-known method for inactivating viruses, 

mycoplasma, bacteria and fungi, especially on surfaces. In particular, UV-C light, the shortest wavelength (100–

280 nm), has been largely used in the food industry. Several studies have demonstrated that UV-C light may be 

an effective tool for inactivating SARS-CoV-1 after a treatment of 60 min (Eickmann et al., 2020). Sanitizers 

used on food contact surfaces should be different from those used on non-food contact surfaces (Chen, 2020). 

Food grade sanitizers are able to reduce or control specific bacteria, while food grade disinfectants are able to kill 

bacteria, viruses, and molds, however, it is necessary to rinse with water to eliminate residues (BCCDC, 2020). 

The Environmental Protection Agency (EPA, 2020) has a list of registered disinfectants for use against COVID-

19. Within that list are three chemicals common to food processors - quaternary ammonium, sodium hypochlorite, 

and hydrogen peroxide (Kampf et al., 2020). 

 

TABLE: Inactivation of corona viruses by different types of disinfecting agents. 

Disinfectants Temperature/ 

Working concentration 

Treatment 

time 

Reduction of 

the virus titer 

Hot water >75◦C >45s - 5min N/A 

Ethanol 60–71% 1min N/A 

Sodium hypochlorite 0.05% (500 ppm) 5min >3 log10 

0.1% (1,000 ppm) 5min >3 log10 

Hydrogen peroxide 0.5% 1min >4 log10 

Benzalkonium chloride 0.04% 1min <3 log10 

Iodophor detergent 0.5–10% ~1min ~3 log10 

 

Need for active and intelligent packaging 
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Consumers’ concern regarding the ability of SARS-CoV-2 to survive on the surface of packages has led 

to an increasing interest in the development of polymers and biopolymers with antiviral properties. A previous 

study showed that the release of copper ions can help in the inactivation of HuCoV-229E on copper or copper 

alloy surfaces (Warnes et al., 2015). These findings are a source of validation for the recent findings by van 

Doremalen et al. (2020) regarding the decreased viability of SARS-CoV-2 on copper surfaces and inactivation 

within 2 h. The development of biopolymers with antiviral properties and their applications in the food area 

remains an open field of research. For example, it has been recently reported that the use of nanomaterial coatings 

or films containing copper, silver, and zinc nanoparticles has a potential against SARS-CoV-2 to prevent 

contamination of food packaging surfaces and thus reduce its transmission (Sportelli et al., 2020). 

 

CONCLUSIONS 

The COVID-19 pandemic crisis has created a new era. Academic researchers and food sector experts 

will have to face many significant challenges, e.g., ensuring food safety and food security, introducing Industry 

tools to reduce losses and waste of food, as well as identifying alternatives that meet the nutritional expectations 

of consumers. At the same time, introduction of economically competitive products and developing functional 

foods fortified with bioactive compounds and antioxidants that promote health and support consumers’ immune 

system are important. 
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