Acta Agriculturae Serbica, 25 (49), 71-76, 2020

UDC 616.98:578.834
615.281.015.8
doi: 10.5937/AASer2049071V

Publisher: Faculty of Agronomy Cacak

& Act ﬁOFAGR%
=2 cta =2

& > Agriculturae 3 %

@-/ Serbica < =]

) » CACAK *

www.afc.kg.ac.rs

Cleaning and disinfection procedures in the dairy industry
during COVID-19

Slavica Veskovi¢ Moracanin?’, Sasa DZonlagaZ2, Nurgin Memisi?,
Dragutin Pukic3, Zoran Ostoji¢*

1Institute for Meat Hygiene and Technology, Kaéanskog 13, Belgrade, Serbia

2AD Imlek - Subotica, Tolminska 10, Subotica, Serbia

3Faculty of Agronomy Cacak, University of Kragujevac, Cara Dusana 34, Cacak, Serbia
4Union Nikola Tesla University, Cara Dusana 62-64, Belgrade, Serbia

*Corresponding author: slavica.veskovic@inmes.rs

Received 16 May 2020; Accepted 25 May 2020

ABSTRACT

The pandemic caused by the coronavirus (SARS-CoV-2) spread to Serbia in March 2020, causing a large-scale outbreak of
infection in humans and more than 200 human deaths in two months. Although data on the epidemiology, virology, clinical
features, treatment and prevention of this severe respiratory syndrome (COVID-19) are still incomplete, it is certain that the main
mode of transmission of the virus is from person to person, through respiratory droplets as the primary transmission route. To
date, the World Health Organization has no evidence to suggest that the virus can be transmitted through food, but human
infection due to direct contact with contaminated surfaces, tools, equipment and other objects cannot be excluded. The
application of good hygiene and manufacturing practices is the most important control measure against this causative agent,
primarily involving appropriate employee protection, continuous monitoring of movement and entry restrictions for people and
means of transport, and proper targeted sanitation. The choice and use of disinfectants, mostly peroxide, ethanol and
hypochlorite based compounds, ensure proper protection of people and an undisturbed production cycle in the food industry in
general, and in the dairy industry in particular.
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H3BO/J

[Tangemuja n3a3BaHa kopoHaBupocoM (SARS-CoV-2) nmpomupusna ce Cp6ujom y mapty 2020. rozauHe, Npoy3poKyjyhu Besqnko
n3bujame nHeKnUje KoJ /byAu U Bulle of 200 cMpPTHUX ciydajeBa 3a JBa Mecend. Mako cy mojauu o enujieMHOJIOTH)H,
BUPYCOJIOTHjH, KIMHUIKAM KapaKTepUCTHUKaMa, Jiedeby U MPeBeHIHjU OBOT TEIIKOI pecniipaTopHor cuagpoma (COVID-19) jom
yBeK HEeNOTIyHH, CUTYPHO je Jia je TJJaBHM Ha4MH MPeHoLIemha BUpyca 0J] 0cobe Ao ocobe, MyTeM pecnupaTOPHUX Kall/bUIja Kao
IpYMapHH npeHocHU nyT. Jlo AaHac CBeTcKa 3/ipaBCTBeHA OpraHM3alj{ja HeMa J0Ka3a Koju yKa3yjy Ha TO Jia ce BUPYC MOXe
IIpeHeTH XPaHOM, a/li 3apaXkaBarbe JbyAU yCJlel, AUPEKTHOT KOHTAKTa ca KOHTAaMUHHMPaHUM NOBPLUIMHAMA, aJIaTUMa, OIPEMOM U
JIpyTHM NpefiIMETHMA He MOXe Ce UCK/bYyYUTH. [IpuMeHa Jjo6pe XUrHjeHCKe U NPOM3BOJHE NPAKCe HajBaXKHHjA je KOHTPOJIHA
Mepa NpPOTUB OBOI BUpYca, Koja IIpe CBera yk/bydyje oArobapajyhy 3alITHTy 3anoc/leHUX, KOHTHMHYMpPAHO HaArJe/jambe
orpaHHYema KpeTawa M yJacka JbyJU W NPEBO3HUX CpeJcTaBa M ojrosapajyhy nusbaHy caHuTauujy. Ms6op u ynorpe6a
cpefcTaBa 3a Ae3uH(EKLHjy, YIIaBHOM je/iuiberba Ha 6a3y NMEpPOKCHAQ, eTaHoJa M XUIIOXJIOpUTa, 06e36ehyjy oarosapajyhy
3aLUTUTY JbYAHU U HECMETAH NPOM3BOAHU LIUKIIYC Y IpeXpaMbeHoj MHAYCTPHjH YOIIITe, a HOCEGHO Y MJIEKApCKOj MHAYCTPH]H.

KwyuHe pevu: kopoHasupyc, de3uHekyuja, npegdeHyuja, Mepe, Mae4Ha uHdycmpuja.

1. Introduction

In early December 2019, in Wuhan, the capital of
China’s Hubei province, the first death from pneumonia
of unknown cause was recorded (Huang et al, 2020).
Shortly afterwards, Chinese scientists isolated a
pathogen which was first identified as a new RNA
betacoronavirus 2 (SARS-CoV-2) similar to SARS-CoV
(Zhu et al, 2020). SARS-CoV-2 (genus:
Betacoronavirus) belongs to the family of
Coronaviridae, a large family of enveloped, positive-
sense single-stranded RNA viruses. The structure of the
receptor-binding gene region is very similar to that of
the SARS coronavirus, and the virus has been shown to
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use the same receptor, the angiotensin-converting
enzyme 2 (ACE2), for cell entry (Zhou et al,, 2020).

The Coronavirus Study Group of the International
Committee on Taxonomy of Viruses has proposed that
this virus be designated severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) (Gorbalenya et
al,, 2020). This severe acute respiratory syndrome has
been named COVID-19 by the World Health
Organization (WHO, 2020) after the etiology of the
causative agent itself (SARS-CoV-2, Coronavirus
Disease) and the year it first occurred (2019).

Today, COVID-19 has the character of a pandemic
i.e. a disease internationally important for the human
population. Cases have been reported on all continents,


mailto:slavica.veskovic@inmes.rs�

Veskovi¢ Moracanin et al.

except Antarctica, and have been steadily rising around
the world. As of early May 2020, 214 countries were
affected by the virus, with over 3.5 billion people
worldwide ill with the virus, and more than 250.000
deaths (Figure 1). Updated case counts can be found on

the World Health Organization (WHO) and European
Center for Disease Prevention and Control websites
(ECDQ).

No casesregistered
1-2 cases

3-10 cases

11-100 cases

101-500 cases
501-5,000 cases
5,001-100,000 cases
100,001-500,000 cases
> 500,000 cases

Figure 1. Coronavirus disease, COVID-19 (Source: https://covid19.rs/)

The first case of COVID-19 in the Republic of Serbia
was recorded on 6 March 2020. As in other countries,
the occurrence of this virus was a completely new
experience and the virus was previously unknown to
Serbian epidemiologists, other medical experts and the
entire country. The situation led to the state of
emergency and over 200 human lives lost
(https://covid19.rs/). However, regardless of these
facts, the food industry and primary agricultural
production in the country did not cease their
production activities, but they had to adapt their work
under the new circumstances to the pandemic
situation.

2. Transmission of the virus

Although data on the epidemiology, virology,
clinical features, treatment and prevention of COVID-19
are still incomplete, it is certain that the main mode of
transmission is from person to person (Mclntosh,
2020). The spread of SARS-CoV-2 through respiratory
droplets is considered the primary route of
transmission, very similarly to the mode of
transmission of the flu. When a person infected with
this virus talks, sneezes or coughs, viral particles are
released and transmitted with respiratory droplets. If
they come into direct contact with mucous membranes
of a healthy person, infection may occur. Infection can
also occur if a healthy person touches their eyes, nose
or mouth after touching a contaminated surface.
Droplets usually do not travel more than six meters and
they do not linger in the air (McIntosh, 2020). However,
there is no certain evidence of airborne transmission of
SARS-CoV-2 under natural conditions. A recent
publication (van Doremalen et al., 2020) has described
a study in which SARS-CoV-2 remained viable in
experimentally generated aerosols for at least three
hours, whereas some studies have detected the
presence of viral RNA in ventilation systems and air
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samples in hospital wards with COVID-19 patients (Guo
etal, 2020; Liu et al,, 2020).

The WHO (2020) has no evidence to suggest that
the virus can be transmitted through food. Experience
from previous epidemics caused by agents similar to
the coronavirus, such as the severe acute respiratory
syndrome coronavirus (SARS-CoV) and the Middle East
respiratory syndrome coronavirus (MERS-CoV), has
also shown the absence of this possibility. There is
currently no evidence to indicate that SARS-CoV-2 is
any different in this regard. Although there are no
scientific findings and published data on the role of
food (either packed or unpacked) as a vector for this
pathogen, it is possible to expect human infection from
direct contact with contaminated surfaces, tools,
equipment and other objects. However, the greatest
risk of infection at any stage of food production comes
from close contact with infected, sick people. Therefore,
the application of good hygiene practices during food
production and handling is the most important control
measure against the occurrence of foodborne diseases
(Puki¢ et al,, 2016; Veskovi¢ and Duki¢, 2017; Memisi
etal, 2016).

3. Disinfectants for use against SARS-CoV-2

Food sanitation is a basic, yet essential element in
all food manufacturing operations. Good knowledge of
biological properties of potential contaminants and
their “weak spots” is important for successful
disinfection procedures and proper choice of
disinfectants and techniques (Veskovi¢ and Djukic,
2017; Memisi et al, 2016). Different microorganisms
show different degrees of resistance to disinfectants.
The degree of resistance of microorganisms to the
effect of disinfectants, ranging from the most resistant
to the most sensitive, is shown in Schematic 1.
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(Enteroviruses, Adenoviruses)

v

Gram-positive bacteria
(Staphylococcus aureus, enterococci)
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Schematic 1. Resistance of microorganisms to
disinfectants - decreasing order of resistance (Veskovi¢
and Puki¢, 2017)

Unfortunately, not many studies have been
conducted on the selection and definition of the
disinfectant of choice for use against SARS-CoV-2, but
an indirect choice has been made based on the family
and group of viruses it belongs to (Geller et al., 2012).
As it is classified as a lipid-enveloped virus, it is not
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particularly resistant to the effect of disinfectants. Once
the lipid envelope is damaged, the integrity of the virus
is compromised, thereby neutralizing its ability to
infect. The European Center for Disease Prevention and
Control (ECDC, 2020), based on an analysis of the peer-
reviewed scientific literature, has published a list of
recommended disinfectants, noting that the list is not
definite and that there may be other antimicrobial
compounds equally efficient. Among others, the list
includes ethanol (70%), povidone-iodine (10% with
1% iodine) and sodium hypochlorite (0.05 and 0.1%).
The U.S. Environmental Protection Agency (EPA, 2020)
has also released a list of recommended disinfectants
(document: List N: Disinfectants for Use against SARS-
CoV-2), such as hydrogen peroxide and quaternary
ammonium (detergent/disinfectant).

4. Dairy industry and COVID-19

Definitely, the pandemic is impacting global food
systems, disrupting regional agricultural value chains,
and posing risks to household food security. However,
dairy processors in Serbia are ramping up hygienic
procedures in a bid to keep milk processing on the go,
while also minimizing the risk of Covid-19.

Due to the pandemic, standard cleaning and
disinfection operations in the dairy industry have been
redefined and adapted to the potential causative agent
through specific procedures and guidelines, and proper
control measures. These activities are headed by crisis
teams consisting of managing directors of dairy
companies and food safety experts. Detailed
explanation has been provided for the reception of raw
materials, shipment of goods, and entry and movement
of staff, with nonemployee entry to the dairy plant
premises prohibited. The use of personal protective
equipment (protective clothing, protective footwear,
face masks, head coverings), hand and surface
sanitation operations, and proper sanitation treatment
of machines, tools, workspace, premises, means of
transport etc. (Table 1) have been specified. Particular
attention has been given to checking body temperature
and the potential presence of respiratory symptoms for
employees entering the premises.
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Table 1
Defense strategy against the coronavirus in the dairy industry

ACTIVITIES IN THE DAIRY INDUSTRY DURING COVID -19

Activities

Location Disinfectants

v Disinfection of hands and footwear before entering

the dairy plant premises, checked by security

guards;

Checking body temperature (<37.2 °C);

v" Work clothes & overalls, footwear, protective masks,
gloves;

Employees in the dairy
industry v

Mandatory written advance notice of arrival;
Location for their stay specified;

Disinfection of hands and footwear before entering
the dairy plant premises, checked by security
guards;

Alcohol-based
disinfectant

External drivers
(from neighboring
countries)

ANENEN

v" Disinfection of hands and footwear before entering
the dairy plant premises, checked by security
guards;

Drivers (internal) v' Provision of protective masks and gloves, and 1 liter

of hand disinfectant (in person).

Mandatory advance notice of arrival;

Issuance of entry permits;

Disinfection of hands and footwear before entering

the dairy plant premises, checked by security

guards;

Checking body temperature (<37.2 °C);

AN

Other persons v

v Posting written instructions on hygiene
maintenance and prevention measures against
coronavirus infection, in visible places in all rooms;
Regular cleaning and washing;

On a daily basis, additional (targeted) disinfection of
floors, work surfaces, walls, process equipment, and
filling machines with an appropriate disinfectant;

v' Mandatory disinfection of the wheels of trucks and
other vehicles (passing over disinfectant mats, filled
daily with a freshly prepared disinfectant solution);
Special additional disinfection of transport vehicles
if coming from areas affected by COVID-19;

Hydrogen peroxide
Manufacturing and other
rooms in the dairy | v
industry v

and

Sodium hypochlorite

Sodium hypochlorite

Trucks and other vehicles v
Organic peroxides

v Disinfection of surfaces on a daily basis; Organic peroxides

Premises

v' Provision of transport for workers due to the
suspension of public transport services;

v' Distribution of disinfectants to employees for
personal use.

v' Checking the implementation of all measures on a
regular basis.

Alcohol-based

Other measures .
disinfectant

Based on the clear definition of the causative agent
of the pandemic, targeted disinfection procedures
involved the use of proper targeted disinfectants
(Veskovi¢ and Duki¢, 2017) specific to the type of
surface being treated. Disinfection procedures were
preceded by thorough mechanical cleaning and
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washing to remove impurities (of protein, lipid, mineral
and physical nature) which accumulated during the
daily production run. Attention should be particularly
focused on the thorough removal of organic material
which may serve as an ideal medium for the growth of
microorganisms i.e. viruses (Lelieveld et al, 2003;
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Memisi et al, 2015). Mechanical cleaning and sanitary
washing must be performed very carefully, in
accordance with prescribed procedures, as part of the
food safety system. This means that these operations
must always be conducted following the same order
and in the same manner, under both normal and
pandemic circumstances. Most disinfectants can be
inhibited by scraps of food products, primarily
proteins, resulting in their reduced efficacy (Christian
and Fryer, 2006). Moreover, microorganisms below the
impurities or protected by them are not accessible by
disinfectants. Therefore, cleaning and disinfection
should be seen together as part of the hygiene package
(Wilson, 2005).

Peroxide-based disinfectants achieve their
antimicrobial effect based on irreversible oxidative
changes in target microorganisms (Bakka, 1995), with
no possibility of subsequent recovery through
regeneration (Ronald, 2003). As peroxide is
decomposed into water and oxygen, it is classified as an
environmentally friendly disinfectant (Cords and
Duchdala, 1993). In the dairy industry, peroxide is
widely used for the disinfection of packaging used for
the aseptic filling of UHT milk, sour milk drinks, fresh
pasteurized milk etc. (Veskovi¢ and Dukié, 2017). As
peroxide-based disinfectants have pronounced biocidal
activity, they have also been used for the disinfection of
work surfaces, external parts of equipment and
workspace in the new coronavirus situation (EPA,
2020).

In addition, organic peroxides (peracetic acid,
acetic acid), by virtue of their ability to readily release
oxygen, are highly effective disinfectants having a high
oxidation potential (Ronald, 2003). Following the
primary reaction with proteins in the cell wall of
microorganisms, peracetic acid and acetic acid, as
poorly soluble organic acids, penetrate the cell, reach
its interior and destroy its protein components and all
enzymatic systems. All these disinfectants are effective
in destroying undesirable viruses on surfaces (ECDC,
2020).

Compared with other disinfectants, sodium
hypochlorite as a chlorinated inorganic disinfectant has
a wide spectrum of antimicrobial activity, exhibits its
activity in hard water and at low temperatures, is
relatively cheap, and does not yield any active
residuals. Hypochlorite is particularly effective against
viruses, by destroying the protein and RNA (ECDC,
2020).

An ethanol-containing disinfectant can kill viruses
within 30 seconds, by destroying the proteins and RNA
(genetic material). The best results are achieved when
ethanol is used at a concentration of 70% (ECDC,
2020).

5. Instead of a Conclusion

COVID-19 is an infectious respiratory disease
caused by SARS-CoV-2, pandemic in character, affecting
the human population. Cases have been reported on all
continents, except Antarctica, and have been steadily
rising worldwide.

The WHO has no evidence to suggest that the virus
can be transmitted through food. However, although
there are no scientific findings and published data on
the role of food as a vector for this pathogen, it is
possible to expect human infection from direct contact
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with contaminated surfaces, tools, equipment and other
objects.

The greatest risk of human/employee infection at
any stage of food production and marketing comes
from close contact with infected people.

The application of good hygiene and
manufacturing practices is the most important control
measure against this causative agent, involving the
provision of adequate information and training, the
protection of employees coupled with the continuous
monitoring of movement and entry restrictions for
people and means of transport, and proper targeted
sanitation (mechanical cleaning, sanitary washing, and
disinfection).

The selection and use of disinfectants, based on
scientific findings and recommendations (peroxide,
ethanol, hypochlorite based compounds), ensure
proper protection of people and an undisturbed
production cycle in the food industry in general, and in
the dairy industry in particular.
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