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Preface
Dear reader,

Food safety is from highest importance in our food consumption and producing system. It poses as an
elemental prerequisite for the daily working procedures in every food producing or food processing operation.

For this reason within the European Union, the Codex Alimentarius commission developed the well known
HACCP concept. Its purpose is to establish safety measures on every step of the food value chain and to
guarantees a high level of safety.

This handbooks gives advice and provides examples and explanations on several topics of this system-based con-
cept with focus on the implementation of this system within the organic food production. It contains the theore-
tical background of food safety in organic food production and is part of the SAFE-ORG food-project, funded by
the European Union.

SAFE-ORG Food is an international project within the Erasmus Plus programme. Five universities are wor-
king together in order to combine, research and collect scientific findings regarding the food safety in orga-
nic food production. The aim of the project is to improve the availability of good, understandable and helpful
educational material on organic food safety.

We hope to create an positive impact for the safe production of organic food in Europe and to support the stake-
holders of the organic food sector within their daily work.
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Biological hazards in food

1. Biological hazards in food

M. Roasto, Estonian University of Life
Sciences, Estonia

According to the World Health Organi-
zation (WHO) unsafe food containing
harmful microorganisms and chemical
substances causes more than 200 disea-
ses from diarrhoea to cancers. Almost
one in ten people in the world fall ill after
eating contaminated food and 420 000
die every year, resulting in the loss of 33
million healthy life years (WHO, 2021).
Due to different reasons, the occurrence
of foodborne illnesses is on the rise. In
many countries the share of the elderly,
immunosuppressed or groups of people
otherwise disproportionately suscepti-
ble to severe outcomes from foodborne
diseases in the population is growing.
Food safety risks are associated with new
nutritional trends that support the con-
sumption of raw, fresh, pre-packaged,
low salt concentration foods, as well as
foods with decreased or no artificial food
additive content. Additionally, the num-
ber of food-borne diseases has increased




due to the globalization of the food trade
(Resetar et al., 2015). As a result of raw
food diets and the growing popularity
of veganism, food business operators
need to adapt to the respective trends
and, if necessary, apply stricter hygiene
standards in self-control systems, in-
cluding stricter food safety criteria for
foods intended to be consumed as raw
ready-to-eat (RTE) foods (Roasto, 2019).
Foods contaminated by biological agents
are the major cause of foodborne disea-
ses, of which diarrhoeal diseases are the
most common illnesses resulting from
biological contamination of food.

Biological hazards in food are bacte-
ria, viruses, fungi, parasites and prions.
When they contaminate food in different
stages of production and delivery and
cause foodborne diseases, they are re-
ferred to as foodborne pathogens.
Foodborne diseases are caused either by
bacterial infection or by toxins (mostly
enterotoxins).

Foodborne infections are caused by the
ingestion of live pathogenic microorga-
nisms with contaminated food, and the
reaction of the body tissues to their pre-
sence. Infections can be either fungal,
bacterial, viral, parasitic or protozoa.
Often foodborne infections are caused
by Salmonella and norovirus. Foodborne
infections tend to have long incubation
periods and are usually characterized by
fever.

Foodborne intoxication is caused by
eating food containing toxins that are re-
leased by pathogens. In these cases, pa-
thogens themselves do not cause illness.
A common example of foodborne intoxi-
cation is botulism caused by botulinum
toxins. Bacteria (e.g. Staphylococcus au-
reus, Bacillus cereus, Clostridium perfrin-
gens, Clostridium botulinum) and fungi
(e.g. Aspergillus and Penicillium species)
produce toxins or mycotoxins, respecti-
vely, and in these cases, the identifica-
tion of the pathogen itself is not a suffi-
cient preventive measure for food safety.
If necessary, the presence of toxins must
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be checked in associated foods. Some
foodborne pathogens, especially their to-
xins are thermostable, and cannot be de-
stroyed by such typical food processing
methods as pasteurization, baking and
frying, which makes food safety control
even a more complex issue (Martinovic¢
etal., 2016). The latter is relevant also for
bacteria that are spore formers. The spo-
re protects the organism during the pe-
riods of environmental stress. When the
conditions become more favourable, the
organism germinates from the spore and
continues the growth cycle. Spores are
highly resistant to chemical and physical
agents, incl. high temperatures and can
only be killed at high temperature and
under high pressure regimes in a process
called sterilization. Spore-forming patho-
gens are Bacillus and Clostridium species
e.g. Bacillus cereus, Clostridium perfrin-
gens and Clostridium botulinum.

Campylobacter spp., Salmonella and pa-
thogenic E. coli are examples of microor-
ganisms, which spread has increased
as a consequence of intensive animal
husbandry, and L. monocytogenes is an




example of bacteria that cause disease in
immunosuppressed individuals
(Notermans and Hoogenboom-Verde-
gaal, 1992) and has relatively high preva-
lence and concentrations in ready-to-eat
foods (Koskar et al., 2019).
Contaminated food usually causes spora-
dic cases of the disease, but unfortunate-
ly quite often also large-scale foodborne
outbreaks. For example, there was a to-
tal of 5175 foodborne outbreaks repor-
ted in the European Union (EU) in 2019,
resulting in 49,463 cases of illness, 3,859
hospitalisations and 60 deaths (EFSA and
ECDC, 2021). Salmonella was the most
often identified cause of food-borne out-
breaks, leading to the highest number
of hospitalisations. A remarkable health
burden in EU is also related to L. mono-
cytogenes, which is responsible for more
than 50% of total outbreak associated
deaths cases. Salmonella in ‘mixed food’,
norovirus in ‘fish and fishery products’
and Salmonella in ‘eggs and egg pro-
ducts’ were the agent/food pairs that
caused the highest number of cases in EU
in 2019 (EFSA and ECDC, 2021).

Consumer perception is that organic
foods as being safer than conventio-
nally produced foods, although organic
standards do not directly address safe-
ty issues such as microbial hazards. In
1992-2014 a total of 18 foodborne out-
breaks were caused by organic foods in
the USA. It was found that Salmonella
and Escherichia coli 0157:H7 were the
most commonly occurring pathogens in
these outbreaks. Eight of the outbreaks
were attributed to produce items, four
to unpasteurized dairy products, two
to eggs, two to nut and seed products,
and two to multi-ingredient foods (Har-
vey et al., 2016). In 2011, E. coli strain
STEC 0104:H4 was reported in Northern
Germany being a start of one of the lar-
gest STEC outbreaks ever. In total, this
outbreak caused more than 3800 cases
of illness and more than 50 deaths and
involved many EU countries (Jansen
and Kielstein, 2011). Organic fenugreek
sprouts from the seeds imported from
Egypt were identified as the highly likely
cause of the outbreak and it was specula-
ted that asymptomatic workers may have
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been the cause of seed contamination
(Boqvist et al., 2018). We may state that
food safety requires focused attention
by both food producers and consumers,
regardless of whether the foods are pro-
duced organically or conventionally. Un-
fortunately, often little is known about
foodborne pathogens and there is a need
to advance knowledge about their eco-
logy. In addition to bacteria, food-borne
diseases can be caused by viruses (e.g.
noroviruses and other caliciviruses, he-
patitis A virus, hepatitis E virus), unicellu-
lar parasites / protozoa (e.g. Toxoplasma
gondii, Cryptosporidium parvum, Giar-
dia lamblia), mycotoxin-producing fungi
(e.g. Aspergillus flavus, Aspergillus pa-
rasiticus, Fusarium spp.), prions and pri-
on-like proteins e.g. the causative agent
of bovine spongiform encephalopathy
and human Creutzfeldt-Jakob disease
(Roasto, 2019). Based on the severity of
the disease and the number of cases,
pathogenic bacteria are by far the most
important causes of foodborne illnesses
in humans. Different pathogens can be
present in different foods. Some of them



such as Salmonella and Bacillus cereus
may be present in most food groups and
some (e.g. Vibrio parahaemolyticus) only
in certain food products, e.g. in raw fish.
The following are the most important
and most common foodborne pathogens
in the specific food categories. It should
be noted that the list of food pathogens
associated with these food categories
is not exhaustive and depending on the
method of food preparation and food
composition, may differ slightly from
that presented in Table 1.1.

The preventionofafoodbornedisease de-
pends on careful food production, hand-
ling of raw products, and preparation of
finished foods. Knowledge, attitudes, and
behaviour concerning food hygiene and
safety issues among food handlers is of
utmost importance for reducing biologi-
cal hazards related health risks of foods.
Universal measures (given below) can
be implemented to ensure the bio-
logical safety of food regardless the
type and size of the food enterprise.

To prevent or minimize the biologi-
cal hazards in foods, the food handler
should:

e Use raw materials and ingredients of
high quality from reliable suppliers;

e Implement Good Hygiene and Good
Manufacturing Practices (GHP, GMP)
and prevent (cross) contamination
at all levels of food processing and
handling;

e Comply with the rules of personal
hygiene, incl. proper hand washing;

e Avoid bare-handed handling of rea-
dy-to-eat foods, and prohibit the
handling of food by workers with
disease symptoms or with skin in-
fections;

e Apply minimum of 74°C inner tem-
perature of food to destroy vegeta-
tive cells of pathogenic microorga-
nisms, and ensure the adherence to
time and temperature regimes;

e Ensure the compliance with establis-
hed food safety and process hygiene
criteria;

e \Verify that the self-control system is
effective and food safety is ensured.
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The latter includes food and environ-
mental sampling. The list is not final.

Conclusion

There are many possibilities within the
food production and distribution chain
where food pathogens may survive, re-
enter and adapt to the food production
and processing environment, resulting
in the growth and/or production of to-
xic compounds. Changes in microorga-
nisms lead to the constant evolution
of new pathogens, development of an-
tibiotic resistance, and changes in the
virulence of known pathogens. Clima-
te change and new dietary habits are
leading to new food safety risks, which
means that food safety measures must
be always up-to-date and effective. Fi-
nally, food safety has to be ensured
and remains the responsibility of all
parties involved in the food produc-
tion, processing and distribution chain.




Table 1.1 Food related pathogenic microorganisms (ICMSF, 2011; Roasto, 2019)

Food category

Pathogenic microorganisms

Meat and meat products

Staphylococcus aureus, Clostridium perfringens, Campylobacter spp., Listeria monocyto-
genes, Salmonella spp., Yersinia enterocolitica, Shiga-toxin producing E. coli (STEC) if meat is
originating from ungulates

Eggs and egg products

Salmonella spp., Campylobacter spp., L. monocytogenes

Milk and milk products

Salmonella spp., Staphylococcus aureus, Bacillus cereus. Additionally, L. monocytogenes and Y.
enterocolitica are the most important in postpasteurisation contamination, as they can grow
at low temperatures, also if non-pasteurized milk and milk products are produced. Crono-
bacter (formerly Enterobacter sakazakii) is important in infant formulas

Fish and fish products

Vibrio parahaemolyticus, L. monocytogenes, Salmonella spp., C. perfringens, S. aureus, STEC.

Fruit and vegetables, incl. fruit and
vegetable salads

Shigella spp., Salmonella spp., STEC, Vibrio cholerae, L. monocytogenes, Bacillus cereus, Cryp-
tosporidium spp., Cyclospora spp., Noroviruses

Fermented and acidified vegetables

Clostridium botulinum, L. monocytogenes, Salmonella spp.

Herbs and spices

C. perfringens, B. cereus, Salmonella spp., Aspergillus flavus and Aspergillus parasiticus. The
latter two are pathogenic fungi that can produce mycotoxins

Cereals and cereal products

Aspergillus flavus, Aspergillus parasiticus, Fusarium spp., B. cereus, C. perfringens, Salmonella
spp.

Confectionery, sweets

Salmonella spp., B. cereus

Bakery products, e.g. bread products

Salmonella spp., S. aureus, B. cereus, mycotoxic moulds (genera Alternaria, Aspergillus, Fu-
sarium, Penicillum)

Fruit juices

Salmonella spp, E. coli, Cryptosporidium parvum

Canned food

C. botulinum

Biological hazards in food




2. Mycotoxins
and mycotoxicoses

M. Mrkonji¢ Fuka; Univerity of Zagreb,
Croatia

Mycotoxins are toxic compounds of a
wide variety of chemical structures that
are produced by molds (microscopic
fungi) as a part of their natural mecha-
nism of defense against other microor-
ganisms, animals and humans (Bennett
and Klich, 2003). Mycotoxins are stable
and generally resistant to elevated tem-
perature. Their biosynthesis depends on
type of mold, environmental conditions
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such as temperature, gas concentrations
and humidity as well as physicochemical
properties of food like pH, water acti-
vity, and food composition (Bhat et al.
2009). Molds that produce mycotoxins
grow on numerous foodstuffs such as ce-
reals, dried fruits, nuts and spices. Mold
growth and mycotoxins production can
occur either before or after harvest, du-
ring storage, on/in the food itself, often
under warm and humid conditions.

Mycotoxins are the cause of
mycotoxicoses, the animal diseases
with a serious health threat to both, hu-
mans and livestock. The adverse health
effects of mycotoxins range from acute
poisoning to long-term effects such as

immune deficiency and cancer. Exposure
to mycotoxins can happen either direct-
ly by eating infected food or indirectly
from animals that are fed contaminated
feed, in particular from milk (Bennett
and Klich, 2003). To a lesser extent it can
also occur after inhalation or the intake
through the skin. In general, mycotoxin
exposure is more likely to occur in parts
of the world where poor methods of
food handling and storage are common
and where few regulations exist to pro-
tect exposed populations (Bennett and
Klich, 2003; Milicevic et al., 2010).

However, because mycotoxins are “natu-
ral” contaminants of foods, their forma-
tion is often unavoidable irrespective of



the type of the farming practice (organic
or conventional) or regulation programs.

Mycotoxins commonly found in food
Several hundred different mycotoxins
have been identified, but the most com-
monly observed mycotoxins that present
a concern to human and animal health
include aflatoxins, ochratoxin A, patulin,
fumonisins, zearalenone and deoxyniva-
lenol (Bennett and Klich, 2003).
Aflatoxins are amongst the most poiso-
nous mycotoxins produced by Asper-
gillus spp. Crops that are frequently af-
fected include cereals (corn, sorghum,
wheat and rice), oilseeds (soybean, pea-
nut, sunflower and cotton seeds), spices
(chili peppers, black pepper, coriander,
turmeric and ginger) and tree nuts (pis-
tachio, almond, walnut, coconut and
Brazil nut). The toxins can also be found
in the milk of animals that are fed con-
taminated feed, in the form of aflatoxin
M1. Large doses of aflatoxins can lead to
acute poisoning (aflatoxicosis) and can
be life threatening, usually through da-
mage to the liver.

Ochratoxin A is produced by several spe-
cies of Aspergillus and Penicillium. Con-
tamination of food commodities, such
as cereals and cereal products, coffee
beans, dry vine fruits, wine and grape
juice, spices and liquorice, occurs world-
wide. Ochratoxin A is formed during the
storage of crops and is known to cause
a number of toxic effects in human and
animals.

Patulin is a mycotoxin produced by a
variety of molds, particularly Aspergil-
lus, Penicillium and Byssochlamys. Often
found in rotting apples and apple pro-
ducts, patulin can also occur in various
moldy fruits, grains and other foods.
Major human dietary sources of patulin
are apples and apple juice made from af-
fected fruit.

Fusarium fungi are common to the soil
and produce a range of different toxins,
including trichothecenes such as deoxy-
nivalenol (DON), nivalenol (NIV) and T-2
and HT-2 toxins, as well as zearalenone
(ZEN) and fumonisins. The formation of
the molds and toxins occur on a variety
of different cereal crops. DON and ZEN

are often associated with wheat, T-2 and
HT-2 toxins with oats, and fumonisins
with corn.

How the risk of mycotoxin contamina-
tion can be reduced?

The most of the methods for control-
ling mycotoxins are largely preventive
(Awuchi et al., 2021). They include good
agricultural practice and sufficient drying
of crops after harvest. The formation of
mycotoxins on field can be reduced by a
number of procedures, e.g. by growing
resistant varieties, overturning crops,
plowing the soil, chemical and biologi-
cal methods of plant disease control and
control the presence of insects. Appro-
priate harvesting and storage conditions
are crucial to prevent growth of molds
and accumulation of mycotoxins on har-
vested crops. However, it is also known
that pre-harvest measures do not gua-
rantee that there will be no mycotoxins
in the food or feed. Food processing can
reduce the amount mycotoxins, their de-
gradation, elimination or transformation
into less toxic derivatives through physi-
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cal and chemical methods, but complete
removal of mycotoxins from food chain
through processing is difficult and expen-
sive to achieve. Many efforts to address
the mycotoxin problem simply involve
the diversion of mycotoxin contamina-
ted commodities from the food supply
through government screening and re-
gulation programs.

Table 2.1 Mycotoxin producing fungal species and their optimal growth conditions

To minimize the health risk from mycoto-

xins, the simple rules proposed by World

Health Organization (WHO) should be

followed:

e inspect food (grains, fruits, spices
and nuts) for evidence of mold, and
discard any that look moldy, discolo-
red, or shriveled;

e avoid damage of grains as damaged

(modified according to Thanushree et al., 2019)

e F Toemperature Water activity oH
(°Q) (a,)
Aflatoxin A. flavus 10-43 0.80-0.99 2-10
A. parasiticus 32-33 0.80-0.99 3-8 v
Ochratoxin A. ochraceus 31 0.80 3-10 V4
P.verrucosum 20 0.86 6-7
Patulin P. expansum 16-35 0.83-0.96 3.2- v
3.8
Fumonisin F. moniliforme  15-30 0.90-0.995 2.4-3
F. proliferatum
Deoxynivale- F. graminea- 26-30 0.955 2.4-3
nol rum
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grain is more prone to invasion of
mycotoxigenic molds and therefore
mycotoxin contamination;

e make sure that foods are stored pro-

perly — kept free of insects, dry, and
not too warm;

e use grains, fruits and nuts as fresh as

possible

Highlights

\/ Mycotoxins are naturally occurring toxic

compounds of certain types of molds (fungi)
and can be found in crops and food including
cereals, nuts, spices, dried fruits, apples, cof-
fee beans and milk.

Mycosis is an infectious disease caused by
pathogenic fungi in humans and animals.
Dietary, respiratory, dermal, and other expo-
sures to toxic fungal metabolites produce the
diseases collectively called mycotoxicoses.
Mold usually does not grow in properly dried
and stored foods, so efficient drying and
maintenance of the dry state, or proper sto-
rage, is an effective measure against mold
growth and the production of mycotoxins.




U. Bordewick-Dell; Muenster University of
Applied Sciences, Germany

The prevalence of food allergies in Euro-
pe is estimated up to 6 % with wide va-
rieties concerning allergens and various
countries (Nwaru et al. 2014). Genuine
food allergies may affect dermal, respi-
ratory or gastrointestinal disorders. So-
metimes an anaphylactic shock may also
be observed, which causes a severe risk
for some consumers. Hence, people aff-
licted with those kinds of allergies should
be informed, so they can avoid food con-
taining the substance(s) they do not to-
lerate. For that, the EU regulates the la-
belling of fourteen groups of ingredients
and their products which are known as
the most frequently origins of food aller-
gies and intolerances (Regulation (EU) No
1169/2011, Art. 21 and Annex |l) within
the union.

Unlike pseudo allergens, even traces of



genuine allergens, which could be trans-
ferred to a food product by carry over,
can cause severe symptoms in extremely
sensible persons. So far, trace labelling is
not ruled by European law yet, but most
producers label their products voluntari-
ly. This precautionary allergen labelling
protects producers from liability claims
but leads to strong uncertainty among
consumers. Most allergic persons would
not eat a labelled product, though, in
most cases, they will not be harmed by it
(DunnGalvin et al. 2019).

Keeping that in mind determination of
thresholds, below which allergic reac-
tions are not expected for most of aller-
gic subjects could be helpful (DunnGalvin
et al. 2019). Based on mathematical cal-
culations and data of clinical studies an
international expert group introduced
the so called VITAL (Voluntary Incidental
Trace Allergen Labelling) concept. The
VITAL Scientific Expert Panel (VSEP) pro-
posed critical doses for several allergens,
below which 99 % of allergic persons
should be safe (Minimal Eliciting Dose
01, EDO1) (Blom et al. 2019; Blom et al.

2020). The updated EDO1-values for se-
veral allergens, recommended by the
Allergen Bureau for Australia and New
Zealand, as shown in Table 3.1, could
be a foundation for discussion about an
EU-wide implementation of mandatory
allergen trace labelling. Nevertheless, se-
veral questions still need to be discussed
such as dealing with unequal distribution
of allergen traces. Therefore, further in-
vestigation is recommended.

Table 3.1 Minimal Eliciting Doses EO1
VITAL 3.0 concept (Allergen Bureau, 2019)

Allergen ED,, [mg Protein]
egg 0,2
hazelnut 0,1
lupin 2,6
milk 0,2
mustard 0,05
peanut 0,2
sesame 0,1
shrimps 25,0
soybean 0,5
wheat 0,7
cashew/pistachio 0,05
celery 0,05
fish 1,3
walnut 0,03
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4. Physical hazards in
ecological food production

E. Czarniecka-Skubina; Warsaw University
of Life Sciences (WULS-SGGW), Poland

The term hazard — is defined as a biolo-
gical, chemical or physical agent in, or
condition of, food with the potential to
cause an adverse health effect of consu-
mer (Codex Alimentarius).

Physical contaminants are additional
matter or alien objects normally not exis-
ting in food that

could cause injury, disease or psychologi-
cal trauma to the organism.

Their elimination is essential to the pro-
duction of safe food.

Physical (non-radioactive) contaminants

can be divided in three groups:

e mineral (soil, stones, dust, metals,
glass, fiber, paint flakes, etc.);

e plant (weeds, leaves, stems, wheat-
ears);

e animal rodents,

(mites, insects,

fowl).
Contaminants from listed groups can ap-
pear during the harvest of raw materials,
during their storage as well as during
food processing.

Physical hazards in food processing

could be:

1. unavoidable — occur in food as a by-
product e.g. stems in blueberries;

2. avoidable — occur in food due to the
absence of proper GMPs — e.g. glass
fragments.

According to the sources of the physical

contamination, they can be divided into:

raw materials; water; construction and
building materials and staff.

Other classification of physical

hazards is:

1. agricultural crops and storage;

2. incorrect/ poor practices in agricul-
tural foods and in material/ produce
in food processing,

3. incorrect/ poor practices in the pro-
duction of animal origin;

4. poor maintenance of building, facili-

ties, and equipment;

5. poor hygienic practices of house-
keeping and personal (Kotozyn-
Krajewska ed., 2019).

Potentially physical hazards in ecological
production are presented in Table 4.1.
The foreign objects swallowed by poten-
tial consumers result in minor to serious
injury. Any hard or sharp object could be a
physical hazard, because it causes mouth
or throat wounding. Among injuries fol-
lowing ones may potentially occur: cuts,
bleedings, infections, choking, damage to
the teeth or gums, trauma, illness. Inju-
ries sometimes require surgery for their
locating and removal. Mineral contami-
nants may often cause tooth breakage,
cuts and bleeding in the mouth, or in the
oesophagus, as well as perforation of tis-
sues of the gastrointestinal tract and a
subsequent need for surgical interventi-
on. Animal and plant contamination may
cause disease, allergies and poisoning,
and even stronger sequences —

secondary infections associated with this
type of injury. The physical hazards also
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Table 4.1 Potential physical hazards in ecological production and their sources (Luning P.A. et al., 2006)

Materials

Sources

Pieces of glass

bottles, jars, lamps, utensils, gauge covers, light fixtures

Fragments of wood

fields, land, chests, pallets, boxes, buildings

Fragments of stones

fields, buildings

Metal pieces (nail, key, coin, staples, machinery part)

machineries, fields, wires, farms or plants production workers

Structural elements, such as bulbs, paint, fragments of plas-
ter, insulation materials, grease, nuts, and bolts

construction materials (buildings), the storage of raw materials
and final production

Bones

fields, improper industrial technology, plant processing

Fragments of pests and insects and contamination by pests
(droppings, fur, feathers, rodent hairs, dead bodies, eggs and
larvae)

fields, factory production area

Plastic materials (hard fragments)

fields, packaging materials, packages

Cardboard

packages

Personnel participating in different stages of food production

farm or plants production workers, jewelry, buttons, pens/pencils,
hair, fingernails, plasters, cigarettes, elements of clothing, careless
employee practices

Others: dust, needles, from raw materials: poultry (feathers),
meat (e.g. bone fragments), seeds, vegetable matter, vegeta-
bles (stones, rocks dirt), fruits (stones)

food production

13
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cause psychosomatic illness connected
with food. This illness is caused by the
mind after seeing someone else sick or
after seeing a foreign object, such as an
insect or rodent, in a food product. The
physical hazard is the most common af-
fecting only one or a few persons, becau-
se they are usually present in only one or
a few food packages (Luning et al., 2006;
Kotozyn-Krajewska ed., 2019).

Physical hazards during primary produc-
tion can pose a significant threat to food
safety and their suitability. Therefore, it
is most important to control measures,
as well as prevent physical hazards. This
includes prevention, finding and removal
of physical contamination. For preventi-
on following systems are used: GMP, GAP,
HACCP. In a HACCP plan, control measu-
res must be calibrated to detect contami-
nants of the sizes considered hazardous
(Luning et al., 2002).

Among the methods of preventing are
identification materials and process that
are at high risk of contamination, pro-
per maintenance of the buildings, facili-
ties, grounds and processing plants and

equipment, etc., elimination of poten-
tial sources of physical hazards within
the establishment, employee training
programs, including personal hygiene
training; inspection of equipment, avo-
id temporary make-shift repairs, inspect
raw materials and proper food storage.
To prevent contamination with physical
hazards the most effective control mea-
sures are those that remove the source
of the contamination from production
areas. In practice this means for exam-
ple not using wood and glass in these
places where it is possible. Remaining
sources should be protected: lighting
tubes should be a shatterproof quality,
and glass windows should be covered
with protective foil. It is also important
to determine factors the risk level: target
audience for the food; type of product;
method of consumption; size, hardness,
sharpness, shape and type of physical ha-
zards and easy of discovery. Physical ha-
zards we can control by using: appropria-
te design of equipment, metal detectors
in food processing, good employee hygi-
ene, good sanitation and quality control

program (Kotozyn-Krajewska ed., 2019).
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5. Pesticide use in organic
farming

R. BaZok; University of Zagreb, Croatia

A pesticide is defined as a chemical or
biological agent that deters, disables,
kills, or otherwise discourages pests.
Most pesticides are intended as plant
protection products (also called pestici-
des) that generally protect plants from
weeds, fungi or insects or other animal

pests (molluscs, birds, mammals, fish,
nematodes (roundworms)). According
to EU legislation (European Commission,
2021), pesticides contain at least one
active ingredient. The functions of the
active substances can be: (i) protecting
plants or plant products from pests/di-
seases, before or after harvest, (ii) influ-
encing the life processes of plants (e.g.
substances affecting their growth, exclu-
ding nutrients), (iii) preserving plant pro-
ducts, and/or (iv) destroying or preven-
ting the growth of undesirable plants or

Pesticide use in organic farming

plant parts. They may also contain other
components such as safeners and syner-
gists.

Before a decision is made to approve an
active ingredient, it undergoes intensive
evaluation and peer review by member
states and the European Food Safety Au-
thority. EU countries approve plant pro-
tection products on their territory and
ensure compliance with EU regulations.
Improper use of plant protection pro-
ducts can pose risks to health and the
environment. Therefore, the Common




Agricultural Policy (CAP) promotes the
sustainable use of plant protection pro-
ducts in conventional agriculture in many
ways (European Commission, 2021a),
e.g. through green direct payments,
cross-compliance schemes, an advisory
system for farmers, etc.

Plant health in organic farming is mainly
managed through preventive and indirect
measures within the agro-ecosystem. Or-
ganic farming rejects the unpredictable
risk posed by the release of man-made
molecules (e.g. ,synthetic” pesticides)
and organisms (from genetic enginee-
ring) into the environment. Therefore,
organic production focuses on the use of
plant varieties from traditional breeding
and the use of inputs is limited to natur-
ally occurring substances. This does not
mean that all naturally occurring sub-
stances have no impact on the ecosystem
or human health.

There is a misconception that no pestici-
des are used in organic farming. Howe-
ver, this is not necessarily the truth. EU
organic farming rules aim to ensure that
organic produce is free from chemical

pesticides. But when primary crop pro-
tection measures fail, organic farmers are
allowed to use products and substances
authorised by Regulation 1107/2009.
These include PPPs based on natural pro-
ducts, semiochemicals and microorga-
nisms, as well as substances traditionally
used in organic farming, such as copper
and sulphur (full list in Annex | of Regula-
tion 2021/1165).

There is a common view that the aut-
horisation procedure for plant protec-
tion products (as regulated by Regulation
1107/2009) is complex and suffers from
problems related to the management of
the procedure, the criteria set and the
procedure being too expensive, especial-
ly for products that tend to be registered
for use in organic production. There is
also concern that innovative and potenti-
ally lower-risk PPPs such as biopesticides
(which are usually authorised for use in
organic farming) will be deterred from
the market by the complex, expensive
and lengthy authorisation procedure,
which does not do justice to their pro-
perties. Therefore, a separate regulation

for such products is advocated (IFOAM,
2016; Buckwell et al., 2020).
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6. Prerequisite Programs
(PRPs) in Food Safety
Management System

K. Laikoja, Estonian University of Life
Sciences, Estonia

Introduction

As food producers (food business opera-
tors, FBOs) we have to ensure food safety
of our products (EC 178/2002). There-
fore we have to design, implement and
maintain a food safety management sys-
tem (FSMS) for controlling and managing
potential hazards in food production. An
FSMS should be seen as a practical tool to
control the food production environment
and process and ensure the products are
safe. Part of the FSMS is focused on pro-
cess and is described in chapter 7, HACCP
principles. Prior to developing HACCP
plans with CCPs, food producers have to
design and implement prerequisite pro-
grams (PRPs) to assist in controlling the
likelihood of introducing food safety ha-
zards to the product through the produc-

tion environment and operational practi-
ces. PRPs must always be in place in any
food business, including at primary pro-
duction (EC., 2016). Most foodborne out-
breaks are caused not by a breakdown or
failure at CCPs, but by a failure of one or
more PRPs, so development, implemen-
tation and maintenance of effective PRPs
is essential.

Definition and types of PRPs, relevant
legislation

According to international standard 1SO
22 000: 2018, “the prerequisite program-
me, PRP is basic conditions and activities
that are necessary within the organisa-
tion and throughout the food chain to
maintain food safety”. So the term prere-
quisite programs includes Good Hygiene
Practices (GHP, e.g. appropriate cleaning
and disinfection, personal hygiene) and
Good Manufacturing Practices (GMP, e.g.
segregation of organic food materials,
correct dosage of ingredients, appropria-
te processing temperature) (EC., 2016).
The link between the different elements
of an FSMS is illustrated in Figure 6.1.

The most important provisions for PRPs
to be considered are laid down in EC
852/2004: the general hygiene require-
ments for primary production and asso-
ciated operations in Annex | and for ac-
tivities after primary production further
on in the production chain in Annex II.
The specific hygiene requirements for
food of animal origin laid down in Annex
Il of EC 853/2004. So the areas of PRPs
and requirements within specific produc-
tion hygiene areas are mainly described
in these regulations. Compliance with
the procedures of EC No 178/2002 (e.g.
traceability, preparedness for recall, com-
munication) is also a basic requirement
of a FSMS. These are the prevention and
preparedness pillars of each FSMS and
are needed to develop HACCP-based pro-
cedures (FVO, 2015). The prerequisites
are important fundamentals for effective
HACCP implementation and should be in
place before a HACCP based procedure is
established. If these PRPs are not functio-
ning effectively then the introduction of
HACCP will be complicated, resulting in a
burdensome, over-documented system.
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Pre-requisite programs—>focus production environment

HACCP plan—>focus process

Cleaning &
desinfection

Temperature

rontrol

Technical
maintenance

Environmental control-> focus
preventive and control measures

End product specification
& risk communication

Personnel

Work
methodology

Waste
control

Raw material
control

Figure 6.1. Concept of PRPs (with focus on the broader production environment), HACCP-plan (with focus on the production process and different
processing steps), environmental control (as verification of performed preventive and control measures) and finally end product specifications
and risk communication. (PROFEL, 2020)
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For better understanding the principles,
clarifying flexibilities and harmonizing
the implementation PRPs and HACCP
principles, the European Commission has
published a “Commission Notice on the
implementation of food safety manage-
ment systems covering prerequisite pro-
grams (PRPs) and procedures based on
the HACCP principles, including the facili-
tation/flexibility of the implementation in
certain food businesses” (EC., 2016). It is
a very beneficial document for producers
of organic food too and is available in lan-
guages of all member states. As the vo-
lume of current handbook is limited, the
detailed content of this EU guide is not
presented in this chapter, but we encou-
rage organic producers to get closer look
to Annex | Prerequisite Programs (PRPs)
of the document. How to understand the
concept of “flexibilities”? European Food
Safety Authority (EFSA) has stated (EFSA
BIOHAZ, 2017; via De Boeck, 2020) that
flexibility in FSMS means that for each
food business at least compliance with
relevant PRPs is required and that a ha-
zards analysis must be carried out using

a risk-based approach to determine the
necessity to establish critical control
points (CCPs).

The number and nature of PRPs may differ
between product types, treatment pro-
cesses or guidelines of different member
states. Twelve PRPs given as examples in
Commission notice (EC., 2016) and some
other typical PRPs are listed below (FSAI,
2021, the list is not exhaustive):

1. infrastructure: construction and lay-
out of buildings, premises, workpla-
ces

2. cleaning and disinfection: cleaning
agents and equipment, procedures,
monitoring of cleaning effectiveness;

3. pest control: prevention of pest ac-
cess and harbourage, monitoring,
pest eradication

4. technical maintenance and calibrat-
ion, equipment, including monito-
ring equipment, food contact sur-
faces, equipment fit for purpose,
operated in accordance with its ins-
tructions and accessible for cleaning

5. physical and chemical contamination

10.

11.

12.

13.

14.
15.

from production environment, mea-
sures for prevention of microbiologi-
cal cross-contamination, zoning
allergen management

waste management: waste container
management, waste disposal, drai-
nage systems

water and air quality, energy, venti-
lation

personnel: employee hygiene and
canteen facilities, health status/me-
dical screening, personal hygiene—
cleanliness, behaviour; protective
work wear, training

purchasing: supplier approval, cont-
rol of incoming materials
management of purchased raw ma-
terials, ingredients (warehousing)
temperature control of storage
rooms, maintenance of cold chain
working methodology, working ins-
tructions (i.e. provision of clear and
simple work instructions which are
visible or easily accessible)
traceability

segregation of organic ingredients,
raw materials, process lines
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16. product recall procedures

17. product information (labelling) and
consumer awareness

18. measures of food defence, access
controls, bio-vigilance, bioterrorism;

19. re-work: identification and traceabi-
lity

The food company should describe the
applied PRPs, proportionate to the size
and nature of the establishment, inclu-
ding a list of responsible person(s).
Development, implementation and
maintenance of PRPs

Hazards analysis must be carried out
using a risk-based approach to determi-
ne the necessity to establish critical con-
trol points (CCPs). There are differences
in risk that should be taken into account
when applying PRPs and are the basis to
consider flexibility in the application of
PRPs: e.g. risk in retail of pre-packaged
organic food compared to retail of orga-
nic food for further handling (e.g. but-
cher). After carrying out hazard analysis
we have to assess if the specific micro-

biological, physical or chemical hazards
can be controlled with GHP and/or GMP,
it means with PRPs. PRPs are not specific
for a given hazard, but apply generally,
cross process: effective cleaning of facili-
ties or equipment is important in every
operation of production of organic food;
food handlers have to know and follow
hygienic practises in every production
stage, etc. Depending on the complexity
(e.g. packaging of organic vegetables vs
producing organic cheese) of food busi-
ness operation, PRPs may be all that you
need to comply with the HACCP require-
ment. For example, if our food business
carries out low-risk activities, all the ha-
zards may be controlled by the PRPs, with
no need for the application of a full food
safety management system based on the
principles of HACCP.

The majority of hazards can be controlled
by PRPs, so they will be the foundation
for the HACCP based procedures that we
implement. Once we have your PRPs in
place, our HACCP based procedures will
focus on controlling the steps in business
which are critical to ensure the prepara-

tion of safe food (see chapter HACCP).
Some aspects of PRPs and CCPs as control
measures is described in Table 6.1.

After making decisions what PRPs control
the hazards, we have three goals to solve:

1. developing and implementing effec-
tive prerequisite programs

2. maintaining and updating those pro-
grams

3. ensuring that the programs are
maintained and their effectiveness
can be verified

For better focusing we can divide the-
se goals into following elements (Stier,
2011):

designate the responsibilities
develop

document

implement

train

monitor and record
verify/audit

review and update

PN AWM
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Table 6.1. The difference between prerequisite programs and critical control points (adapted from Stier, 2018)

PRP

ccp

Horizontal; applies to all operations

and process

Applies to a specific hazard and a specific product

May contribute to the reduction of a hazard but
may not be essential for control

Provides absolute control over

Failure does not necessarily mean product is unsafe

Failure indicates product is unsafe

Is not measureable in real time

lished

Measurable in real time with critical limits estab-

Designate the responsibilities. In a micro
business or working in the family compa-
ny we know that the owner her/himself
is responsible for almost every operation
and procedure. But if the company grows
bigger and/or we’ll hire more workforce,
we have to designate the responsible
persons for specific PRPs to have each
area properly managed. It means that
people working in that area know their
role, they have trained and have know-
ledge and skills for performance, they
maintain records (if needed), etc. For
having effective system of PRPs in place,
make sure that every person or operating
group understands their role; ensure that

there are documented procedures; make
sure that records are properly maintai-
ned and ensure that people have been
trained on all procedures pertaining to
safety and quality.

Develop. When developing the pro-
grams, the following must be described:

What should be done?

How it should be done?

Who should do it?

How it should be monitored?

What corrective actions are needed
if the requirements are not met?

unewNRE

For each PRP we have to describe how
prerequisite program will be managed,
carried out and monitored. It can be wor-
king out a multi-layered documentation.
General procedure describes how the
prerequisite program shall be managed
and what are the expectations to this par-
ticular prerequisite program. For some
PRPs detailed work instructions are nee-
ded: step-by-step procedures how each
task is accomplished, how monitoring
will be done and what corrective actions
must be taken. As PRPs are our effort for
ensuring food safety, we have to be ready
to verify our activities for prevention or
reducing the hazards to safe levels. So we
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need to prepare document forms used in
monitoring process (as in CCPs too). After
filling in blanks with relevant data, we'll
have records which prove our actions.

For example, if we are developing the PRP
of pest control, in the general procedure
we have to define expectations, define in-
house and external (if we buy outsourced
pest control services) responsibilities. We
have to specify which type of pests (e.g,
rodents, flying insects, crawling insects,
birds, etc) are of concern; what preven-
tive measures are put in place (e.g, win-
dows and doors are kept closed, incoming
goods are visually checked), etc. The site
plan with area for application (bait map)
and identification of the baits on site are
part of pest control management PRP. If
hazard analysis shows that main source
of pests are incoming goods, maybe you
need to prepare an instruction for recep-
tion, checking and warehousing of inco-
ming raw materials, ingredients and pa-
ckaging materials. What to check? What
to notice? How much free space must be
left between the packages of material
and the wall? For monitoring of pest con-

trol we have to prepare monitoring sheet
for checking and recording the situation
at monitoring areas or bait stations, cor-
rective actions etc.

Documents and records. For running ef-
fective food safety management system,
the procedures, documents and records
must reflect what is actually happening in
the processing operations. If you use PRP
descriptions, monitoring forms and tem-
plates from some governmental guidan-
ce documents or from internet sources
or provided by consultants, be sure that
these reflect the situation in your pro-
duction. Make changes and adapt the
models to the situation in your process.

Implementation and training. If you have
developed a procedure for specific prere-
quisite program, you have planned mo-
nitoring activities and designed the mo-
nitoring sheets, you have to implement
the planned procedures. It is imperative
that training and implementation of PRPs
go hand in hand. Ensure that everybody
(including yourself) is trained (or edu-

cated) on all procedures. Education and
training activities (even short, e.g. 30
minutes trainings) must also be proper-
ly documented for verification, because
very often for different hazards the pre-
ventive measures are stated as “training
of personnel” or “procedures are carried
out by trained workers”. But often clients
audits or officers from competent autho-
rities can not find evidence that people
are trained in activities carried out under
PRPs.

Monitoring and record keeping are es-
sential when it comes to providing evi-
dence that procedures are being follo-
wed. The PRPs that have been developed
must describe how the specific PRPs are
to be documented and should refer to
the forms/tables to be used. If food sa-
fety is ensured by high level food hygiene
according to procedures of PRPs in our
company, it is important that people car-
ry out monitoring activities correctly and
the monitoring records are accurate.
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Verification, review and updating. Simi-
larly to hazards controlled by CCPs, we
have to verify the effectiveness of PRPs.
Whereas monitoring is a real-time ac-
tivity, verification occurs after the fact.
The objective of verification is to make
sure the system is working as designed.
Many different elements make up verifi-
cation. Validation of cleaning procedures
(why we believe that planned cleaning
method is effective?) is part of it. How
does a processor validate procedures
like handwashing, training or pest con-
trol? In most food plants, workers must
wash their hands at the start of the day,
after morning break, after lunch, after an
afternoon break, after a toilet break and
any time they soil their hands or gloves;
figure a minimum of six to eight times
per day. In a bigger company one sim-
ply cannot monitor that kind of activity
of tens or even more workers. However,
management can create an environment
that encourages proper handwashing by
ensuring that there are sufficient and
conveniently located handwashing sinks.
By ensuring that these are properly sup-

plied with warm water, soap, towels or
dryers and perhaps hand sanitizer, there
is a good chance that a properly trained
workforce will follow procedures. In ad-
dition, management must set an example
by using these sinks and using them pro-
perly (Stier, 2011).

Another verification activity for PRPs
of all types is the internal audit carried
out by company itself. The internal audit
should be done to ensure that the PRP
procedures are being followed; the do-
cumentation is being done at prescribed
frequencies and training /competencies
have been done and are up to date. In a
small organic production where all wor-
kers are cross-trained to work in different
areas, it is quite difficult to get an inde-
pendent view on processes of internal
auditors, but still its needed to have an
overview if the activities in production
floor run as planned in self-control plan.

Conclusion

The prerequisite programs (PRPs) shall be
documented, updated whenever there
are changes associated with the prere-

quisite programs and reassessed at least
annually. As food producers we must en-
sure that their PRPs reflect our current
production environment and practices
within our company. As organic produ-
cers we have also to comply with specific
commodity policies, manuals, procedu-
res and associated regulations.
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7. HACCP principles

J. Trafiatek, Warsaw University of Life
Sciences, Poland

Introduction

Article 5 of Regulation (EC) No 852/2004
requires organic food business operators
to put in place, implement and maintain
procedures based on Hazard Analysis and
Critical Control Point principles (HACCP-
based procedures). Prior to application of
a HACCP system each organic processor
should have in place prerequisite pro-
grams, including Good Hygienic Practice
(GHP). Prerequisite programs should be
well-established, fully operational and
verified. After establishing the programs
processor should implement HACCP prin-
ciples. For more information about GHP
go to Codex Alimentarius, chapter 1,
page 6 (FAO, 2011). HACCP principles are
generally considered and internationally
recognized to be a useful tool for food
business operators to control hazards
that may occur in food. HACCP-based
procedures are mandatory for organic

Are measures for risk

management implemented? Carry out measures
; Mo

Yes
Is this step necessary to Are actions
eliminate risk? necessa r—y?

Mo Mo

v v

Is an increase of risk possible at

this step? Mo CCP
I Yes
Yes
l Yes
Is the risk going to be eliminated CCP

in a further step?

Figure 7.1. HACCP principles (Vorest AG (n.s.) modified by Veith, 2021)




processors except for primary producers.
This chapter describes HACCP principles
and explains how to implement them in
organic food processing.

The HACCP procedures are based on the
following seven principles: (1) identifying
any hazards that must be prevented, eli-
minated or reduced to acceptable levels
(hazard analysis); (2) identifying the cri-
tical control points at the step or steps
at which control is essential to prevent
or eliminate all relevant hazards or to
reduce them to acceptable levels; (3) es-
tablishing critical limits at critical control
points (CCP), for the prevention, elimina-
tion or reduction of identified hazards;
(4) establishing and implementing ef-
fective monitoring procedures at critical
control points; (5) establishing corrective
actions when monitoring indicates that a
critical control point is not under control;
(6) establishing procedures, which shall
be carried out regularly, to verify that the
measures outlined in principles 1 to 5 do
work effectively; (7) establishing docu-
ments and records commensurate with
the nature and size of the food business,
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to demonstrate the effective application
of the measures outlined in principles 1
to 6.

The HACCP-based procedures should be
flexible, appropriate, taking into account
the nature and the size of the operation
and written in understandable way. It is
necessary to develop 5 preliminary steps
before developing the HACCP-based pro-
cedures, i.e. assembly of a HACCP team
(one person is sufficient in a case of a
small organic company and no perma-
nent team is needed), description of end
product or the group of end products,
identification of their intended use, cons-
truction of a flow diagram, on-site con-
firmation of the flow diagram. For more
information about preliminary steps go
to Codex Alimentarius, chapter 2, page
25 and 32 (FAO, 2011).

Principle 1. Hazard analysis

This principle covers several activities,
e.g. listing of relevant hazards and terms
of control measures. Listing of relevant
hazards is a step when major potential
biological, chemical or physical hazards
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that may be expected to occur at each
process step drawn on the flow diagram
should be identified and listed. Please
keep in mind that there is no need for de-
tails on the nature of the hazards in case
of a small organic company. The HACCP
team should then conduct a hazard ana-
lysis, to identify which hazards are of
such a nature that their elimination or
reduction to acceptable levels is essential
for the production of a safe organic end
product. It should be emphasized that
the hazards should be identified for each
stage drawn on the flow diagram.

Examples of hazards: The following ha-
zards may occur at pasteurization during
organic jam production: bacteria, yeasts,
and molds. Another examples of poten-
tial hazards during the sieving of flour in
the bakery: several physical hazards, e.g.
foreign bodies such as stones, fragments
of the seeds, strings, threads. Examples
of chemical hazards during milk recep-
tion: antibiotic and veterinary drug resi-
dues. When conducting the hazard ana-
lysis, the following aspects should be
considered: hazards associated with pro-



ducing or processing of food, including
its ingredients and process steps, the
likelihood of occurrence of hazards ta-
king into consideration prerequisite pro-
grams in the absence of additional cont-
rol, the likelihood and severity of adverse
health effects associated with the ha-
zards in the absence of control (you can
use risk evaluation procedure, for more
information go to the Guidelines of the
European Commission 2016/C 278/01,
appendix 2), identified acceptable levels
of the hazards e.g. based on regulation,
intended use, and scientific information,
the nature of the facility and the equip-
ment used for making the organic food
product, the survival or multiplication of
pathogenic microorganisms, production
or persistence of toxins (e.g. mycotoxins),
chemicals (e.g. pesticides, drug residues,
allergens) or physical agents (e.g. glass,
metal) in foods, the intended use and/or
probability of product mishandling by po-
tential consumers. Next, the HACCP team
should consider and describe what con-
trol measures (if any) can be applied for
each hazard. Control measures are those

actions and activities that can be applied
to prevent hazards, eliminate them or
reduce their impact or likelihood of oc-
currence to acceptable levels. Many pre-
ventive control measures are intended to
avoid contamination from the production
environment (e.g. personnel, pests, wa-
ter, maintenance, personal hygiene). Ot-
her control measures aiming at reduction
or elimination of hazards are more speci-
fically linked to particular production pro-
cesses e.g. pasteurization, fermentation,
and may result in the establishment of
critical control points (CCPs). More than
one control measure may be required to
control an identified hazard (e.g. pasteu-
rization controlled by time and tempera-
ture) and more than one hazard may be
controlled by one control measure (e.g.
pasteurization or heat treatment may
provide sufficient assurance of reduc-
tion of the level of several pathogenic
micro-organisms such as Salmonella and
Listeria). Control measures should be va-
lidated and supported by detailed proce-
dures and specifications to ensure their
effective implementation.
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Good solution of hazard analysis is to
develop the table including all catego-
ries of hazards, risk evaluation procedure
covering the likelihood of occurrence of
hazards calculated from the hazard fre-
quency and severity of its adverse health
effects, and preventive control measu-
res (actions given in specific GHPs docu-
mentation). A hazard analysis should be
performed for each production step and
each organic end product (e.g. organic
strawberry jam, organic rye flour) or the
group of organic end products (organic
jams, organic flour).

Principle 2. Identification of critical cont-
rol points (CCPs)

Critical control points (CCPs) are to be
determined only for hazards identified as
significant during the undertaken hazard
analysis. CCPs are established at steps
where control is essential and where a
deviation could result in the production
of a potentially unsafe food. The con-
trol measures at CCPs should result in
an acceptable level of the hazard being
controlled. It is possible to identify more
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than one CCP in one process. The identi-
fication of a CCP is an activity based on
a decision tree or other methods, accor-
ding to the knowledge and experience of
the HACCP team. Other approaches such
as expert consultation may be used. The
example of a decision tree to identify cri-
tical control points (CCPs) is presented
in Commission notice appendix 3A and
3B. The questions shall be answered in
sequence. Simplified decision tree or
semi-quantitative risk evaluation met-
hod can be used for the identification of
the CCPs in case of a small organic plant.
Please keep in mind that in certain orga-
nic food businesses it is not possible to
identify critical control points. In such si-
tuation the HACCP-based documentation
without CCP procedures should be deve-
loped.

Examples of CCPs: In organic milk proces-
sing: reception of milk and pasteurizati-
on. In organic bread production process:
flour sieving and baking. In cured meat
production: cold storage, smoking, stea-
ming.

It is a good solution to sum up the iden-
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tified CCPs in tabular format where the
answers for each decision tree questions
are presented, and the CCPs are highl-
ighted at the appropriate steps of the
flow diagram.

Principle 3. Critical limits at CCPs

Critical limits should be established for
each critical control point (CCP) on the
basis of experience, best practice, inter-
national documentation for a number of
operations (e.g. canning of food, pasteu-
rization of liquids etc.), internationally ac-
cepted standards, scientific publications,
EU legislation, European Food Safety Au-
thority (EFSA) opinions. Meeting the cri-
tical limits will result in the process con-
trol. Therefore, critical limits are a friend
and not an enemy of organic food safety.
They are a set of maximum/minimum
values of certain parameters acceptable
with regard to product safety. Parameters
of critical limits ban be measured or ob-
served. Critical limits should be validated
and should have clear, specific values.
Examples of measured parameters inclu-
de temperature, time, pH, moisture con-
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tent, amount of additive, preservative or
salt, sensory parameters. Examples of
observed parameters include visual ap-
pearance or texture, change of physical
properties of food during processing (e.g.
cooking of food). Good example of obser-
vable critical limits for CCP “Sieving” in
bakery would be “Clean intact sieve” and
“Sieve opening 2 mm” and for measura-
ble critical limits for CCP “Storage in cold
temperature” in meat plant would be the
temperature 2-40C.

Good solution for establishing the critical
limits is to describe them in a very simple
way, specifying the name of CCP, para-
meters of critical limits, their values (for
measured parameters) or features (for
the observed ones).

Principle 4. Monitoring procedures at
CCPs

The word “monitoring” means control or
checking, with the aim to ensure compli-
ance with specified critical limits. Control
of CCPs is the scheduled measurement or
observation at a CCP relative to its criti-
cal limits. Observations or measurements



must allow to detect any loss of control
at CCPs and provide information in time
for corrective action to be taken. Obser-
vations or measurements can be made
continuously (continuous control) or in-
termittently (periodic control). The esta-
blishment of the appropriate frequency
of intermittent controls is very important.
The frequency should be setin such a way
that the organic processor has a guaran-
tee that the critical limits are under con-
trol. The HACCP plan should describe the
methods of the control, i.e. who, when,
how will perform the control of each CCP
and how the results of the control will be
recorded. Data derived from the controls
must be evaluated by a designated and
experienced person with knowledge and
authority to carry out corrective actions
when indicated. Records must be signed
by the person(s) doing the control just
after the control, and periodically by the
person who verifies the system (see the
6th principle of HACCP). Please keep in
mind that in some cases good hygienic
practices (GHP) can replace the control
of critical control points.

Examples of the appropriately defined

frequency of periodic controls are as fol-
lows: “every 3 hours”, “before the pro-
cess start”, “twice a day”, “each time at
milk reception” etc. Another approach
on how to establish the frequency of mo-
nitoring is described in Commission no-
tice 2016/C 278/01, page 14. Examples
on how to perform the control of critical
limits are as follows: “a regular visual
control of the temperature of cooling/
freezing/heating facilities using a ther-
mometer”, “boiling or making sure that
food is steaming hot all the way through”,
“visual checking in the beginning of the
shift whether the intact sieve is clean and
sieve openings are 2 mm”.

Good solution is to write down the CCP
control procedure describing all necessa-
ry details for effective control of critical
limits and to design a form for recording
control results.

»
’

Principle 5. Establish corrective actions

Specific corrective actions should be
developed for each CCP in the HACCP
system, in order to effectively respond
to deviations when they occur. The cor-
rective actions should be developed at

HACCP principles

the time of implementing the HACCP
principles, i.e. in advance. Therefore,
the HACCP team must foresee the type
of the corrective actions needed to keep
the measured/observed parameters wit-
hin the established values of the critical
limits. The corrective actions taken when
a deviation occurs should ensure that the
CCP has been brought under control and
food that is potentially unsafe is handled
appropriately and does not reach consu-
mers. Actions taken should include segre-
gating the affected product and analyzing
its safety to ensure proper disposition.
Various corrective actions can be plan-
ned, e.g. reprocessing, diverting of pro-
duct to another use, repair of the device,
retraining, replacement of the device
with a new / functional one. A root cause
analysis should be conducted where pos-
sible to identify and correct the source
of the deviation in order to minimize the
potential for the deviation to reoccur.
The undertaken corrective actions should
be recorded, including the cause of the
deviation and product disposition. Perio-
dic review of corrective actions should be
undertaken to identify trends and to en-
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sure corrective actions are effective.
Examples of corrective actions in case of
CCP “Reception of milk” are as follows:
rejection of contaminated milk, infor-
ming or changing the supplier; in case
of CCP “Sieving”: sieve replacement and
additional sieving; in case of CCP “Pas-
teurization”: if the pasteurization time is
too short or the temperature is too low,
repeat the pasteurization process in the
correct established conditions, if the pas-
teurization is not possible under proper
conditions, dispose the product, repair
oven/stove, organize employee training.
Good solution is to write down the cor-
rection action procedures, containing in-
formation such as i.e. person responsible
for verification (who), means and action
required to correct the observed devia-
tion (corrective actions), action(s) to be
taken with regard to products that have
been manufactured during the period
when the process was out of control (cor-
rections) and written record of measures
taken indicating all relevant information
(for example: date, time, type of action).
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Principle 6. Validation of the HACCP Plan
and Verification Procedures

This principle applies to two activities,
i.e. validating the HACCP plan and ver-
ifying whether the HACCP system works
effectively. Before the HACCP plan can be
implemented, its validation is needed.
This consists of making sure that the ele-
ments and activities referring to HACCP
principle together are capable of ensu-
ring control of the significant hazards.
Validation of control measures and their
critical limits should be performed during
the development of the HACCP plan, by
checking their correctness in the scien-
tific literature, guidance, handbooks etc.
The HACCP-based system in organic pro-
cessing plants should be checked during
their functioning. This checking is called
the verification. The methods and proce-
dures of the verification should be spe-
cified by the HACCP team at the stage of
developing of the HACCP-plan. There are
many methods for verification. To see a
long list of methods go to Codex Alimen-
tarius, chapter 2, page 29 (FAO, 2011). It
is necessary to choose one, two or three
of them and develop the verification pro-
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cedure describing the chosen method.
The choice of the method depends on the
HACCP-team in the organic plant. There
is a difference between validation, veri-
fication and monitoring. The validation
happens before the start (or change) of
the process, to demonstrate that all con-
trol measures, including CCPs, are effecti-
ve. In contrary, monitoring is an ongoing
(continuous or intermittent) collection
of information where control measures
are applied, and verification is a periodic
activity to demonstrate that the desired
outcome has indeed been reached e.g.
sampling and testing of the food to eva-
luate the presence of the targeted hazard
below the acceptable threshold after
storage at a certain temperature. Verifi-
cation should be carried out by someone
other than the person who is responsible
for performing the control and corrective
actions. It may be the owner of the orga-
nic company or an external expert (audi-
tor, experienced student, etc.).

Examples of verification methods useful
for organic processors are as follows: ran-
dom sampling, tests at selected critical
points, analysis of intermediate or end



organic products, surveys on actual con-
dition during storage, distribution and
sale, audits of HACCP-based procedures
and their records, inspection of opera-
tions, reviewing controlling records of
CCPs to confirm that they are kept under
control, reviewing corrective action re-
cords.

Good solution is to describe the verifica-
tion procedure, defining the frequency
and methods of verification, person re-
sponsible for performing it and the way
on how to document the performance of
the verification. It could be “Verification
procedure to check the results of CCPs
control” plus the record (e.g. table) of do-
cumenting the results of the verification.

Principle 7. Documentation and record
keeping

Efficient and accurate record keeping is
essential to the application of HACCP-ba-
sed procedures. HACCP-based procedu-
res should be documented in the HACCP-
plan and continuously supplemented by
records on findings. Documentation and
record keeping should be appropriate to
the nature and size of the operation and

sufficient to assist the business to verify
that the HACCP-based procedures are in
place and being maintained. Documents
and records should be kept for a sufficient
period of time beyond the shelf life of the
product for traceability purposes, for the
regular revision of the procedures by the
organic processors and to allow the com-
petent authority to audit the HACCP-ba-
sed procedures, including performing of
the official control. The organic processor
alone makes decision on how long is the
period of the documentation and record
keeping. The requirement of retaining
documents needs to be flexible in order
to avoid undue burdens for very small
organic processors. The need for establis-
hing documentation and records must be
commensurate to the nature and the size
of the organic food business. This means
that small organic processors can have
very simple documentation that will take
up a few pages of text and several tables
for record.

Examples of the documentation inclu-
des: PRPs applied, working instructions,
standard operational procedures, cont-
rol instructions, description of 5 prelimi-
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nary steps (before 7 principles), hazard
analysis, critical limit(s) determination,
description of planned monitoring and
verification activities (what, who, when),
corrective actions anticipated, validation
activities, record forms, modifications
to the HACCP-based procedures and
supporting documents (generic guides,
scientific evidence).

Good solution is to develop the HACCP-
plan in accordance with the 7 HACCP
principles including documentation of ha-
zard analysis, HACCP-based procedures
(control of CCPs procedure, corrective ac-
tions procedure, verification procedure,
HACCP documentation procedure), do-
cumentation of critical limit(s) determi-
nation. A good anhazards, critical limits,
how to control them (what, how, when
and who), corrective actions, method
and actions of verification and records.
A simple record-keeping system has to
be effective and easily communicated
to employees. It may be integrated into
existing operations and may use existing
paperwork, such as delivery invoices and
checklists to record, for example, product
temperatures.
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8. EU regulations

D. Srednicka-Tober, Warsaw University of
Life Sciences, Poland

Organic food production and processing
in the EU follow the rules set in the Re-
gulation (EU) 2018/848 of the European
Parliament and of the Council of 30 May
2018 on organic production and labelling
of organic products and repealing Coun-
cil Regulation (EC) No 834/2007, as well
as the Commission Implementing Regu-
lation (EU) 2020/464 of 26 March 2020
laying down certain rules for the appli-
cation of Regulation (EU) 2018/848 as
regards the documents needed for the
retroactive recognition of periods for
the purpose of conversion, the produc-
tion of organic products and informa-
tion to be provided by Member States.
These regulations cover all areas of orga-
nic production and are based on princi-
ples, such as, among others, prohibition
of the use of GMOs, forbidding the use
of ionising radiation, artificial fertilisers,
herbicides, pesticides, hormones, syn-

thetic food additives, and restricting the
use of antibiotics to only when necessary
for animal health. This means that orga-
nic producers must adopt various alter-
native approaches to i.e. maintain soil
fertility, animal and plant health, as well
as to ensure quality, safety and expected
shelf life of the processed organic food
products.

The rules set in the above mentioned EU
regulations apply to all stages of the food
chain, from farm to plate, including pri-
mary production, preparation, storage,
processing, transportation, distribution
and supply to the consumers. Organic
food and feed processing is carried out
following a set of rules, including among
others (a) the separation of processed
organic products in time and space from
non-organic ones, (b) a minimum content
of 95% of organic agricultural ingredients
and strict conditions for the remaining
5%, (c) clear rules on the labelling of pro-
cessed organic products, (d) specific li-
mits regarding the substances which can
be added to food and feed and a limited
list of approved additives as well as pro-

EU regulations

cessing methods and conditions.

One of the aims of the organic production
and processing is to reduce the use of
external inputs. Therefore, any substan-
ces used in organic farming i.e. to fight
pests and diseases must be approved by
the European Commission. Specific rules
also apply to the approval of inputs such
as fertilizers and food additives. Only
substances listed as approved in specific
legislation can be used in organic produc-
tion and processing. Moreover, following
the organic principles, processed organic
foods should be produced mainly from
agricultural ingredients. Only added wa-
ter and salt are not taken into account
in this limitation. Specific preparations
of microorganisms and enzymes as well
as minerals, vitamins, flavourings, amino
acids, micronutrients can be added to
foodstuffs for certain nutritional purpo-
ses, but only in case they are authorized
under organic regulations. Compounds
or techniques which aim at reconstitu-
tion of the product properties lost during
processing or storage (to correct any neg-
ligence caused by processing) and that
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may be misleading on the real nature of
the product, cannot be used. Non-orga-
nic agricultural ingredients can be used
only in case if they are authorized within
the annexes to the EU regulations or have
been authorized provisionally by an EU
country. Above all it should be pointed
that any substances used in organic agri-
culture and processing must be compliant
with horizontal EU rules and thoroughly
assessed and approved by the European
Commission before being allowed to be
used in organic food production.

All the mentioned rules of organic food
production and processing are related to
a number of food safety aspects that are
important to be taken into consideration
by producers and processors, to ensure
highest quality and safety standards of
the organic food products.

9. National specifications

Italy

R. Manchinelli, University of Tuscany, Italy
Self-control is mandatory for all opera-
tors who at any level are involved in the
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food production chain. HACCP (Hazard
analysis and critical control points) is a
system that allows to apply self-control in
a rational and organized way, to help food
sector operators and achieve a high level
of food safety.

The first regulatory codification in Europe
dates back to 1993 with Directive 43/93
/ EEC (implemented in ltaly with Legis-
lative Decree no. 155 of 26 May 1997,
now repealed). This legislation has been
replaced by EC Regulation 178/2002 and
EC Regulation 852/2004.

In the food business, the person in char-
ge of the self-control plan must prepare
and implement the plan with the partici-
pation of the management and staff, ma-
king use of external technical-scientific
support.

The main objective is to establish a docu-
mented system with which the company
is able to demonstrate that it has opera-
ted in such a way as to minimize the risk.
However, in some cases such as small
businesses, the application of the HACCP
system can be complex.

The application of Hazard Analysis and
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Critical Control Point (HACCP) principles
to primary production is not yet practi-
cable on a generalized basis, but the use
of good hygiene practices in this sector is
encouraged.

To facilitate the adoption of adequate
self-control plans, Manuals of Good Hy-
giene Practice (GHP) are made available,
which constitute the guidance docu-
ments required by community legislation
and can be used as a guide to the applica-
tion of self-control systems.

Germany

U. Bordewick-Dell; Muenster University of
Applied Sciences, Germany

Many German producers belong to one
of nine different organic producer groups
shown in Table 9.1. Those groups have
their own production and manufacture
guidelines which are more severe than
those of the appropriate EU Regulations.
The guidelines in detail are found on the
homepages, respectively.



Table 9.1 Organic producer groups in Germany

Association Countries Internet Adress Remarks
Biokreis e.V. Germany www.biokreis.de
Bioland e.V. Germany, www.bioland.de >1.300 members
South Tyrol
Biopark e.V. Germany, www.biopark.de 500 members
esp. MVP
Demeter e.V. worldwide | www.demeter.de 5.300 members
(63 coun- Anthroposophical principles
tries)
Ecoland e.V. Germany, www.ecoland.de 1.300 members
India,
Romania, Especially farmers producing
Serbia herbs and spices
Ecovin e.V. Germany www.ecovin.de 245 members
Winegrowers only
Gaa — Vereinigung okologischer | Germany www.gaea.de
Landbau e.V.
Naturland — Verband fiir 6ko- Worldwide | www.naturland.de 4.200 members in Germany
logischen Landbau e.V. (_60 )count— 100.000 members worldwide
ries
Verbund Okohéfe e.V. Germany www.verbund-oecohoefe.de
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Poland

D. Srednicka-Tober, Warsaw University of
Life Sciences, Poland

Year 2004, when Poland joined the EU,
was also a year of a marked breakthrough
in the development of the Polish organic
sector. Earlier, organic farming had a very
marginal importance, with 2286 organic
farms in a total of 2.9 million of farms in
2003. The observed rapid development
of organic farming after 2004 was mostly
related to the dedicated support availa-
ble under agri-environmental programs
and the growing consumers’ demand for
organically produced foods. In Decem-
ber 2020 number of organic agricultu-
ral entities in Poland reached 20274 (of
which over 18500 primary producers and
around 1100 processors) and the total
area of organic agricultural land was es-
timated as 509291 ha, which was in fact
equal to 3.5% of the total agricultural
land.

Poland, like all other EU member states,
follows the European regulations on or-
ganic production. In addition, a national
regulation — the Act Of 25 June 2009 On
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Organic Farming, currently being repla-
ced with a new Act, taking into conside-
ration the new EU Regulation 2018/848
on organic farming — specifies the tasks
and the property of public administration
bodies and organizational units in orga-
nic farming in the implementation of the
provisions of EU Regulation in Poland.

Following the provisions of EU regulati-
ons on organic farming, member states
are obliged to establish a control system
and designate one or more competent
authorities responsible for controlling
the compliance of farmers and other
actors within the food chain with legal
obligations in this area. In Poland, as in
most of the EU countries, such control
tasks have been delegated to certifica-
tion bodies. The Minister of Agriculture
and Rural Development is responsible for
authorizing relevant certification bodies
to carry out inspections and to issue and
withdraw certificates in organic farming.
Supervision over certification bodies and
organic production is carried out by the
Agricultural and Food Quality Inspection
(JHARS), in cooperation with the Office
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of Competition and Consumer Protection
(UOKIK), Veterinary Inspection and the
Main Inspectorate of Plant Health and
Seed Inspection. Certification bodies are
accredited by the Polish Centre for Accre-
ditation. Currently in Poland there are 13
operating certification bodies.

Croatia

M. Mrkonji¢ Fuka; Univerity of Zagreb,
Croatia

In the Republic of Croatia, there is a signi-
ficant growth trend of organic agricultu-
ral entities as well as the area under orga-
nic agricultural production. Thus, in 2013,
the total number of subjects registered in
the Register of subjects in organic pro-
duction was 1,789 (of which 1,608 agri-
cultural producers and 181 processors),
while in 2019 the total number of sub-
jects in organic production was 5,548 (of
which 5,153 agricultural producers and
395 processors). In addition to the num-
ber of entities, in the same period there
was a significant increase in areas under
organic production. Thus, in 2013, there
were 40,660 ha in organic production,



Table 9.2 Organic producer groups in Croatia

Association

County

Internet Adress

Istarski eko proizvod — IEP

Istarska

iep.com.hr

Ekop Karlovac

Karlovacka

lzvor 2007

Sisacko-moslavacka

Dalmacija eko

Splitsko-dalmgtinska, Dubrovacko-
neretvanska, Sibensko-kninska,
Zadarska

dalmacijaeko.hr

Duga Medimurska biodinamickodrustvoduga.weebly.com
Stolisnik Grad Zagreb i Zagrebacka
Ekoplod Krizevacko-koprivnicka

Udruga ekoloskih proizvodaca Velebit

Licko-senjska

Eko Cazma

Bjelovarsko-bilogorska

Udruga ekoloskih proizvodaca otoka
Braca

Splitsko-dalmatinska

Zagreb eko

Grad Zagreb

zagrebeko.com
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which is a share of 2.59% of the total uti-
lized agricultural area. In 2019, 108,169
ha are under ecological, which is 7.18%
of the total used agricultural land.

Many Croatian organic producers belong
to Croatian Organic Farmers Associations
Alliance which is an umbrella organiza-
tion of organic producers in Croatia. It
gathers 11 local organizations of orga-
nic producers from all over Croatia with
about 200 members (Table 9.2). Croatia
follows the EU directives and regulations
on organic production just like any other
member of the EU. In 2007 the European
Council of Agricultural Ministers agreed
on a Council Regulation Council Regu-
lation (EC) No 834/2007 setting out the
principles, aims and overarching rules of
organic production and defining how or-
ganic product were to be labelled. These
rules apply the same way in the Republic
of Croatia from 2013 (Official Gazette No
80/2013) as they do in all other countries
that are part of the European Union. Na-
tional regulations as Law on agriculture
(Official Gazette No 118/2018) and Ordi-
nance about organic agricultural produc-
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tion (Official Gazette No 19/2016) regula-
te and ensure the implementation of EU
acts on organic production.

As agriculture (primary production) and
food processing are two interrelated seg-
ments of the food industry, they both fall
under the auspices of the Croatian Minis-
try of Agriculture. Another ministry invol-
ved with the food sector, specifically with
food safety, is the Ministry of Health,
whose task it is to adopt, aligns, enforce
and interpret legislation under the Food
Act.

The Croatian Food Agency (HAH), a go-
vernment-appointed authority opera-
ting within the Ministry of Agriculture,
was established by the Food Act (Official
Gazette No 46/07). It is responsible for
risk assessment and for providing scien-
tific advice and technical support to the
Ministry of Agriculture. It also provides
information, advice and education to all
stakeholders in the food chain.
Ultimately, the entity responsible for the
implementation of policy instruments
related to agriculture, fisheries and food
processing is the Paying Agency for Agri-
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culture, Fisheries and Rural Develop-
ment.

The control of organic production carried
out by the control bodies (currently 12
control bodies are authorized) is obliga-
tory once a year for all entities in orga-
nic production - producers, processors,
importers, exporters and distributors /
traders. Control bodies are also obliged
to take 5% of samples from the total
number of entities on an annual basis ba-
sed on risk analysis, perform 10% of ad-
ditional controls based on risk and 10%
of unannounced controls within regular
controls.

The State Inspectorate, the Sector for
Agricultural Supervision is obliged to
supervise the work of authorized control
bodies once a year. Control bodies are
also supervised by the Croatian Accre-
ditation Agency as they must meet the
standard HRN EN 17065. Inspections of
all entities in organic production are car-
ried out by the competent inspection of
the State Inspectorate according to the
annual plan and the  Multi-annual Na-
tional Control Plan.



Estonia

E. Peetsmann; Estonian University of Life
Sciences, Estonia

In 2021, 23% of all agricultural land in
Estonia was organic with 2043 organic
farms and ca 200 processors. Estonia has
a state-run organic farming inspection
system, all organic operators remain un-
der the supervision of Agriculture and
Food Board. On the national level organic
farming is regulated by the Estonian Or-
ganic Farming Act and ordinances asso-
ciated with it. For more information see
references.

EU regulations
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