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Abstract

The article is dedicated to the issue of food quality on the Polish market,
identification of threats and ways to eliminate them. In the modern world, the is-
sue of quality and related food safety is a matter of special concern for countries
and international organizations. Lack of appropriate institutional solutions in
the food market creates the risk of adverse effects on human health or life. Iden-
tification of risk areas throughout the food chain, i.e. from primary production
through processing, storage, distribution, sale of food products to consump-
tion, forms the basis for ensuring food safety. Based on the actual results of
inspections of institutions established for official food supervision, the state of
health and economic security (scale of irregularities and adulteration) of food
on the domestic market was presented.
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Introduction

Striving for ensuring food quality is an important part of the EU food sector
strategy in the global market so as to maintain a high level of competitiveness.
In order to ensure high food quality, all links of the food chain, ranging from pri-
mary production, processing, storage, distribution, sale of food products to con-
sumption, must be strictly supervised so as to identify the factors (of biological,
chemical and physical risks) reducing food quality.

In addition to the qualitative requirements, food placed on the market in the Euro-
pean Union, also including Poland, has to meet the food safety requirements speci-
fied in food law of the European Union. Recognising the areas of risk in the whole
food chain is provides the basis for ensuring food safety.

Failure to ensure food safety poses a risk of placing hazardous food on the mar-
ket, defined in legal terms as a food product whose consumption in normal condi-
tions and in accordance with its intended use may result in adverse effects on hu-
man health or life. Recognising the areas of risk in the whole food chain i.e. from
primary production, processing, storage, distribution, sale of food products to con-
sumption provides the basis for ensuring food safety.

The level of food safety on the Polish market is good and comparable with that
in other EU countries. However, it is not free from irregularities which may in-
crease periodically. It is possible to minimise these threats, i.e. through consistent
controls, promotion of participation in voluntary quality schemes and high require-
ments with regard to the quality standards.

Level of safety and quality of agri-food products in Poland

One of conditions of efficient trade in food products is the supply of products
which are of good quality and are safe for our health. In this context, it is essential
to recognise this attribute of the Polish food market.

Based on the actual results of controls carried out by institutions appointed to
exercise official supervision of food, the state of health and economic security of
food on the domestic market has been presented. To assess the state of health safe-
ty, the results of controls by the State Sanitary Inspection (SSI) and the European
Food Safety Authority (EFSA) were used, while to assess the quality and economic
security — the results of controls carried out by the Agricultural and Food Quality
Inspection (AFQI).

Food safety and quality are strongly interrelated. Pursuant to the EU regulation,
official controls are to apply to food, its safety, integrity, health qualities and pro-
tection of consumers’ interests at each stage of production, processing and distri-
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Food quality on the Polish market — threats and ways of their elimination 77

bution of food (Article 1(2)(a))'. Thus, they refer to both food quality, its nutritive
values and consumers’ interests. The very notion of food safety is, however, am-
biguously defined, even within a single institution or country. Therefore, it refers
both to threats resulting from food contamination and poisoning, and thus to health
safety and to consequences of food fraud, including, in particular, food adultera-
tion, i.e. to economic security of food. Therefore, it concerns issues such as: chemi-
cal, physical and microbiological food contamination, compliance with the trade
and market standards, including, in particular, compliance of physical, chemical
and microbiological parameters of food with the producer’s declaration, sensory
properties of food, and finally, irregularities taking place in all above-mentioned
areas, including, in particular, those related to food adulteration?.

In turn, food quality should be defined as properties and/or characteristics of
a food product. They refer to issues such as: composition, including the nutritive
value of a product, production technology and method, level of its potential adul-
teration and/or contamination and packaging and labelling. In a nutshell, food qual-
ity can be referred to as the compliance with the producer’s declaration.

In Polish food law, there is a notion of the so-called commercial quality. Commer-
cial quality means characteristics of an agri-food product referring to its organolep-
tic, physical, chemical and microbiological properties with regard to the production
technology, size or weight as well as the requirements resulting from the production
method, packaging, presentation and labelling, not covered by the sanitary, veteri-
nary or phytosanitary requirements (Notice..., 2017, p. 34). Therefore, commercial
quality of food refers not only to the characteristics and properties of a product but
also to the conditions of its production, labelling and presentation.

The non-commercial requirements in relation to food quality, including the san-
itary, veterinary and phytosanitary requirements, constitute the so-called health
quality of food which is presently identified with health safety of food.?

! Regulation (EU) 2017/625 of the European Parliament and of the Council of 15 March 2017 on official
controls and other official activities performed to ensure the application of food and feed law, rules on animal
health and welfare, plant health and plant protection products, amending Regulations (EC) No 999/2001,
(EC) No 396/2005, (EC) No 1069/2009, (EC) No 1107/2009, (EU) No 1151/2012, (EU) No 652/2014, (EU)
2016/429 and (EU) 2016/2031 of the European Parliament and of the Council, Council Regulations (EC)
No 1/2005 and (EC) No 1099/2009 and Council Directives 98/58/EC, 1999/74/EC, 2007/43/EC, 2008/119/
EC and 2008/120/EC, and repealing Regulations (EC) No 854/2004 and (EC) No 882/2004 of the European
Parliament and of the Council, Council Directives 89/608/EEC, 89/662/EEC, 90/425/EEC, 91/496/EEC,
96/23/EC, 96/93/EC and 97/78/EC and Council Decision 92/438/EEC (Official Controls Regulation) (OJ EU
of 7.4.2014, L 95/1).

2 More on this subject cf. Kowalczyk (2016).

3 The definition of health quality of food was specified in the Act on health conditions of food and nutrition
which was repealed in 2006 by the Act on food and nutrition safety (Act of 25 August 2006 on food and
nutrition safety, Journal of Laws 2006, No 171, item 1225).
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78 Stanistaw Kowalczyk, Mariola Kwasek

Health safety of food

In Poland, the level of health safety, which is determined by health quality of food,
is controlled mainly by the State Sanitary Inspection (SSI) and by the Veterinary
Inspection (VI) with regard to products of animal origin, at the stage of processing.

The percentage of food samples tested by the SSI and questioned due to their
improper health parameters has gradually been reduced in recent years (Fig. 1).
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Fig. 1. The percentage of food batches with improper health quality and the percentage of food and
catering establishments whose sanitary state is not compliant with the requirements in the years
2001-2018 (%).

Source: own study based on the results of SSI controls in the years 2001-2018.

While in 2001 the health quality of food on the Polish market was questioned
for 9.4% of tested samples (in 2000, it was even 10.6%, i.e. more than every tenth
sample), in the year of accession to the European Union (2004) it was 5.8% and
as from 2007 this level has ranged between 2.7% and 4%. In 2018, 3% of tested
food samples were of improper health quality. In the case of certain groups of food
products, the level of batches whose health status was improper was, however,
higher and amounted to, for example, 7.3% for milk and milk products, 5.8% — for
poultry and poultry products (Table 1). Here, we may identify three basic groups of
products in terms of the risk of losing health safety:
 First group: with a higher level of risk (on average, twice as high) in relation to

the average level in the food sector (milk, poultry, sugar),*

» Second group: with an average level of risk (meat, cereal grain, vegetable fats,
oilseeds),

* Third group: with a lower level of risk in relation to the average level in the food
sector (fruits, vegetables).

4 Measured by the number of food batches questioned by the SSI.
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As shown in the above-mentioned classification, many products should be clas-
sified into the first and second groups, i.e. those with a higher or at least an average
level of risk in terms of health safety. Those groups involved seven out of nine
analysed groups of products. A certain improvement in this situation, visible in
the years 2015-2017, referred to oilseeds only. It was definitely the best in the case
of fruits and vegetables.

Table 1

Health safety of food products on the Polish market in the years 2005-2018
(in % of questioned batches)

Products 2005 2006 2007 2008 2009 2011 2012 2013 2014 2015 2016 2017 2018

Cereal 41 24 30 30 31 22 50 32 23 25 18 17 22
grain

Oilseed - - 60 57 40 40 25 83 27 04 02 04 12
grains

Sugar 23 41 34 52 40 04 - 36 - 53 83 53 -
Fruits® 31 39 24 24 18 16 25 16 17 14 07 15 18
Vegetables® 3.1 39 19 15 20 12 15 14 11 16 08 12 17
Milka® 132 59 36 48 50 41 50 46 67 65 74 712 713

Zﬁgetable 12 06 05 11 13 23 26 30 37 14 15 26 09

Meat* 28 34 18 30 39 25 30 26 26 34 25 23 1.7
Poultry* - - 36 38 90 54 125 45 35 41 38 32 58
Total 51 40 33 37 38 30 40 29 30 27 29 28 3.0

¢ including food prepared from these products; in the years 2005 and 2006; ® fruits and vegetables were a sin-
gle control group; © in the years 2005 and 2006, only drinking (liquid) milk.

Source: own study based on (SSI, Sanitary state of the country, in subsequent years).

The above-mentioned product range groups are a potential subject of transac-
tions in the Food Platform being organised, therefore, the level of their health safety
is particularly important. However this level of risk, which is higher when compared
to other groups of products, is a consequence of the data aggregation method to
a certain extent. While the subject of trade is to be products being a raw material
for further processing (wheat, rapeseed, meat), in the case of the SSI approach,
the results of controls of individual products (raw materials) have been combined
with products of their processing (meat products, milk products). According to other
sources (e.g. results of controls carried out by the Trade Inspection and AFQI), it re-
sults that processed products are more exposed to, at least, microbiological contami-
nation than milk or meat at the initial stage of production. However, regardless of
the data aggregation method, this means a need to carry out regular safety controls
due to an even potentially higher level of risk of most product groups to be traded
on the Food Platform being designed.

The exceptionally large variability of results of food safety during controls car-
ried out by the SSI raised some doubts even in short periods (1- and 2-year-periods).
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For example, due to health safety in 2012, 12.5%batches of poultry and its products
(3.5% in 2014 and 5.8% in 2018) as well as 2.5% of batches of oilseeds (8.3% in
2013, 0.2% in 2016 and 1.2% in 2018) were condemned. Apart from really deep
potential market fluctuations of health safety, this situation can be potentially ex-
plained by the non-representativeness of tested batches of food in relation to the total
market supply. However, each year the State Sanitary Inspection tests 70-80 thousand
batches of products, which is a considerable quantity and the results obtained should
properly reflect the actual state.

Another essential element of health safety of food is the sanitary state of food
establishments and companies. To a great extent, it also determines safety of food
itself. In recent years, there has been a radical positive change on the Polish market
in this regard (Fig. 1). While at the beginning of the first decade of the 21st century,
reservations as to the sanitary condition and conditions of food production and
trade were reported in the case of 14.5% companies, i.e. more than every seventh
company in this sector, and in the first year of Poland’s membership in the Euro-
pean Union in the case of 8.6%. As from 2006, this percentage was only about 2%
of companies, and in the years 2011-2017 this level was below 2%, i.e. in the case
of every fiftieth company. In 2018, the worst situation applied to establishments
in the cereal and milling sector (4.9% of companies in this sector were character-
ised by the improper sanitary condition), bakeries (3%), grocer’s shops (2.8%) and
establishments producing natural mineral waters, natural spring waters and table
waters (2.4%) (SSI1 2019, p. 25).

The third element of health safety of food refers to the level of pesticide residues
in the production of food, including, in particular, the primary production (raw
materials of plant and animal origin). Monitoring pesticide residues in food is coor-
dinated by the European Food Safety Authority (EFSA). As part of the programme
implemented in 2018, 91,015 food samples were tested and 12 food products were
considered: aubergines, bananas, broccoli, cultivated mushrooms, grapefruits, mel-
ons, sweet peppers/peppers, table grapes, wheat grain, extra virgin olive oil, beef
fat and hen eggs. The samples were analysed in terms of 177 pesticide residues:
169 in food of plant origin and 21 in food of animal origin (13 pesticide residues
were analysed in terms of food of plant and animal origin) (EFSA 2020, pp. 3-4).

In the case of the Polish market, food free from pesticide residues accounted for
70.6%, 54.1%, 50% in 2013, 2015 and 2018, respectively, which means that the
safety deteriorated by more than 20 p.p. (decrease by 29.2%). Therefore, the situ-
ation changed radically because over only five years from the level significantly
exceeding the EU level of health safety of food, Poland was included in the group
of countries with the level below the EU average.

In certain countries, the level of health safety of food measured by the levels of
pesticide residues significantly exceeded the average EU level. For example, the per-
centage of food free from pesticide residues in Slovenia was 98.3%, in Iceland —
97.3%, in Latvia — 87.1%, in Ireland — 84.9%. In turn, in Belgium it was only 33.1%,
in Spain — 43.1%, in the Czech Republic — 44.4% and in the Netherlands — 47.7%.
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On average, in 42.3% of tested samples for the EU/EEC, the level of pesticide resi-
dues exceeded the limits of quantification but was below the maximum residue level
(MRL) and in 3.1% of the samples it exceeded the MRL. For Poland, it was 44.7%
and 5.3% of tested food samples, respectively. Thus, the situation of Poland is, in
general, definitely less favourable than three or four years ago. We should only hope
that the results of the last period are temporary and the coming years will be better in
this regard. The percentage of tested samples with the exceeded MRL is particularly
unfavourable for Poland. With 5.3% of samples and the EU average of 3.1%, Poland
was ranked sixth among the EU/EEC countries. In 2010, it was1.6% for the EU and
1.3% for Poland (EFSA 2020, p. 19, 57, 2013, p. 394).

In general, the health safety of food in Poland has partially deteriorated in recent
years which results in the emergence of additional threats to health of residents of the
country. In the first instance, it is related to the increased number of batches of food
with pesticide residues because, as it results from control of the sanitary (microbio-
logical) condition, the situation in this regard has been stable for several years.

In addition to health, another element of food safety refers to economic security
and is characterised by the so-called commercial quality of food products, i.e. the is-
sue of adulterated food and food of lower quality.

Economic quality of food (food adulteration)

While analysing quality and economic security of food products on the Polish
market, a reference point is the so-called commercial quality of agri-food products
defined in the Act on commercial quality which includes the following elements:
organoleptic characteristics of a food product, its physical and chemical properties
and labelling. The reference of the assessment is the so-called producer’s declara-
tion which may be an original recipe, a Polish standard or a standard laid down in
the (national or international/EU) legislation. Food quality understood in this way
defines the so-called economic security of consumers.

The assessment of food quality and safety as well as the assessment of irregu-
larities present in this regard is carried out in the three basic areas. These are:

* organoleptic assessment (taste, smell, colour, appearance, texture of a product, etc.),

» assessment of physical and chemical parameters differentiated according to
the group of products (may apply to such parameters as: fat, water, protein, car-
bohydrates, salt, sugar, humidity, volume, acidity, etc.),

+ assessment of labelling of a product.

The organoleptic assessment is an initial assessment of a product. Its results do
not usually provide an unambiguous basis for stating food adulteration. Irregu-
larities identified during this assessment can be a consequence of adulteration of
a given food product. Only the assessment of physical and chemical parameters
and the assessment of labelling determine whether or not a product is adulterated.
In fact, irregularities found during the assessment of physical and chemical param-
eters and of labelling meet the characteristics (properties) of adulterated food.

Zagadnienia Ekonomiki Rolnej / Problems of Agricultural Economics
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In the case of labelling assessment, , according to a detailed analysis of results
of individual official controls, the most frequent irregularities are activities classified
as food adulteration (on average, 70-80%) (Kowalczyk 2009, p. 259). At present,
food labelling is important in economic, social and consumer terms. A label on
a product’s packaging is, in fact, a specific certificate of quality. And thus, like each
certificate, it is subject to an “audit process”, i.e. the act of purchasing and consuming
food. In this process, the content of a label is either confirmed or questioned if any
irregularities (product defects, adulteration, misleading labelling, etc.) are found.

The analysis of quality and safety of food products has been based on the results
of controls carried out by the AFQI in the years 2005-2019. In that period, the AFQI
carried out annual controls of 1 thousand to more than 3 thousand food producing
establishments. On average, 5-6 thousand food samples were taken for laboratory
tests (in 2019, it was 5.2 thousand samples) (AFQI, 2020, p. 22). The Inspection’s
laboratories carried out, on average, 30-40 thousand determinations of physical
and chemical parameters (in 2019 — 28.2 thousand determinations). The results
presented are, therefore, a sufficiently reliable source on food safety and adultera-
tion on the Polish market.

Scale of adulteration of food products — synthetic approach

What is the situation with regard to the quality and safety, including adulteration
of food products available on the Polish market? Definitely, the most favourable
situation takes place in the area of organoleptic properties of food (Fig. 2). If we ig-
nore the year 2005, where the level of irregularities in this regard was 7.9%, mainly
in such groups of products like butter (56% of questioned batches), fish products
(14%), poultry meat (11.8%) and fruit products (8%), in the remaining years of
the analysed period, it amounted to1.5% on average. This means that only every
sixtieth product was questioned in this regard (in 2005 it was every twelfth prod-
uct). This favourable situation deteriorated in 2017 when the Inspection questioned
2.5% of batches of food in terms of organoleptic properties (more than a twofold
increase in relation to 2016).

In the analysed period (2005-2014)°, there was no definite advantage in the level
of irregularities of organoleptic characteristics of products according to the origin of
raw materials (Fig. 3). More irregularities were recorded in the case of products of
plant origin in the period of five years (2006, 2008, 2009, 2012, 2013), similarly as in
the case of products of animal origin — also five years (2005, 2007, 2010, 2011, 2014).

In fact, the organoleptic assessment is an initial stage of checking the authenticity
and adulteration of food products. A laboratory test of physical and chemical param-
eters of food provides an in-depth knowledge. From this point of view, the image of
food safety and quality on the Polish market is less favourable. Over the analysed
period of 15 years (2005-2019, Fig. 2), irregularities were found in 10.9%-17.9% of
controlled batches of food. In addition, we may observe a relatively not much dy-
namic yet permanent upward trend (13.1% in 2005 and 14.5% in 2019).

° For the years 2005-2019 — no aggregate data available.
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Fig. 2. The percentage of controlled batches of food with irregularities found by individual areas
of quality control in the years 2005-2019 (in %).

Source: own study based on the results of controls carried out by the AFQI in the years 2005-2020.

In the analysed period, the percentage of adulterated batches of animal products
was higher (Fig. 4). Here, the scale of irregularities ranged from 11.5% in 2008 to
18% in 2013. In seven years of the analysed period (10 years), more irregularities
were found in relation to products of animal origin. The percentage of batches of
plant products with irregularities found in the assessment of physical and chemical
parameters ranged from 10.9% in 2008 to 19.2% in 2009.

In general, the level of quality with regard to physical and chemical parameters
of products of plant origin in the total analysed period was higher than that of qual-
ity of products of animal origin by about 1.1 p.p.
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Fig. 3. The percentage of controlled batches of food with irregularities found as part of the orga-
noleptic assessment in the years 2005-2014 (in %).

Source: own study based on the results of controls carried out by the AFQI in the years 2005-2014.
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Fig. 4. The percentage of controlled batches of food with irregularities found as part of the as-
sessment of physical and chemical parameters in the years 2005-2014 (in %).

Source: own study based on the results of controls carried out by the AFQI in the years 2005-2014.

Definitely, the greatest problem and the largest number of irregularities were
found in the food labelling process. In the analysed period, the percentage of im-
properly labelled food ranged from 20.3% in 2019 to 36.9% in 2008 (Fig. 2). How-
ever, we can clearly see the change in trends in this regard. In the analysed 15-year-
period, we can identify at least two periods:
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 first period: years 2005-2010, when the percentage of irregularities in labelling
ranged between 28.2% and 36.9% which means that it was very high;

» second period: years 2011-2019, when there was a gradual improvement in la-
belling, while the percentage of improperly labelled batches of food ranged be-
tween 20.3% and 26.8%.

2019 was the most favourable year in this regard, when only every fifth batch
of food on the Polish market (20.3% to be more exact) was improperly labelled.
However, it should be stressed that while the level of irregularities of products of
plant origin was lower than that of animal products with respect to physical and
chemical parameters, in the case of labelling this situation is radically different
(Fig. 5). Basically, in the whole analysed period, the labelling of plant products was
characterised by more irregularities than that of animal products. This difference
amounted to from 0.7 p.p. in 2011 to 9.1 p.p. in 2005.
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Fig. 5. The percentage of controlled batches of food with irregularities found in labelling in the years
2005-2014 (in %).

Source: own study based on the results of controls carried out by the AFQI in the years 2005-2014.

Quality and safety by groups of food products

The quality of food and the level of its adulteration greatly differs in the in-
dividual food sectors and product range groups. The analysis by groups of food
products shows that the largest number of irregularities with regard to organoleptic
characteristics of plant products takes place in relation to products such as: widely
understood fruit and vegetable products (in the years 2005-2019, i.e. the period
covering fifteen control periods/years, those products were included as many as
12 times in the list of the three most questioned products in terms of organoleptic
characteristics), pasta as well as bread and bakery products (11 times). In turn,
among products of animal origin these included: milk products (questioned during
the 11-year period during 15 analysed years), fish and fish products (8 times) and
meat and meat products (7 times).
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In the years 2005-2019, the largest number of irregular organoleptic characteris-
tics was shown in the case of the following products and groups of products:

Products
Year
plant animal
sweets (14.3%) butter (56.0%)
2005 food concentrates (8.3%) poultry meat (17.8%)
__________ fruit products (8.0%) _______________________fishandfishproducts (14.0%)
pasta (5.6%) poultry meat (4.2%)
2006 frozen vegetables (3.0%) ripened cheese (4.0%)
o bread(12%) o butter(40%)
pasta (3.2%) processed cheese (14.0%)
2007 soft drinks (1.1%) poultry meat (4.2%)
... bread and breadcrumbs (0.8%) _______________milk functional products (4.0%)
vegetable products (7.0%) milk fats (10.0%)
2008 halva and chocolate-coated sweets (6.1%) milk products (4.4%)
e Pasta(3.5%) cottage cheese 3.0%)
fruit and vegetable products (7.5%) rennet cheese (9.1%)
2009 pasta (6.8%) milk products (4.9%)
voooo... breaderumbs 2.7%) __________________  marinatedfish(24%)
fruit and vegetable products (4.9%) milk products (3.4%)
2010 pasta (1.9%) offal products (3.3%)
o pasy (07%) o omik@9%)
spices (2.7%) butter and rennet cheese (6.1%)
2011  fruit and vegetable products (1.5%) poultry meat (2.3%)
__________ semi-confectionery products (0.0%) __________fishproduets 2.0%)
spices (4.5%) cheese, processed cheese (3.7%)
2012 soft drinks (3.4%) poultry meat (2.9%)
__________ food concentrates (2.7%) ___________________ fishproduets (2.0%)
pasta (6.1%) eggs (1.8%)
2013 fruit products (2.1%) poultry products (1.3%)
__________ chocolate products (0.0%) ___________________ marinated and canned fish (0.8%)
vegetable products (1.7%) milk products (4.4%)
2014 frozen fruit and vegetables (1.0%) formed meat and poultry products (2.2%)
... flours, groats, flakes (0.4%) __ _ ___ fishproducts (1.9%)
wine products (1.5%) milk products (1.9%)
2015 bread (1.0%) ready-to-serve products (1.6%)
__________ fruit and vegetable products (0.9%) __ ______fishproducts (1.0%) _
2016 bread (11.1%) fat spreads (10.3%)1
tomato products 3.6%) ¢ eggs 25%)
Eerggsa(l;lze g);/ls) including olive oil (20.3%) honey (3.4%)
2017 pilses (i 0 7&) ) milk products (1.9%)
. 0
__________ fruit and vegetable products (7.8%) _______Teadv-tosserveproducts (07%)
herbs (16.5%) honey (4.6%)
2018 vegetable oils (15.7%) ready-to-serve products (2.7%)
__________ fruit and vegetable products (3.8%) _ ________fishand fish products (14%)
olive oil (52.6%) honey (6.7%)
2019 wine products (2.4%) ready-to-serve products (3.5%)

juices and nectars (1.8%)

meat and meat products (1.8%)

The scale of irregularities with regard to organoleptic characteristics of prod-
ucts of plant and animal origin in the analysed period was not equalised: The level
of irregularities in products of plant origin was eight times higher while the level
of products of animal origin was seven times higher. The level of irregularities
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found was, however, higher among products of animal origin (for example, 56%
of batches of butter in 2005 and 14% of batches of processed cheese in 2007 were
questioned, in the group of products of plant origin the level of questioned batches
of olive oil in 2019 was the highest accounting for 52.6%).

When examining the level of quality and safety of food products, it must be stat-
ed that the situation with regard to meeting the physical and chemical parameters
is even worse. Due to the irregularities of those parameters in the years 2005-2019,
the most frequently questioned food products included:

Products
Year "
plant animal
cereal products (34.5%) butter (37.0%)
2005 breadcrumbs (34.0%) milk products (16.0%)

breadcrumbs (40.0%)
2006 cereal products (31.1%)

vinegar (28.6%)
2007 soft drinks (25.9%)

vegetable products (18.0%)
2008 cereal products (17.4%)

breadcrumbs (61.9%)
2009 breadcrumbs (32.4%)

pasta (28.8%)
2010 frozen vegetables (27.1%)

pasta (27.4%)
2011 semi-confectionery products (17.6%)

soft drinkws (21.0%)
beer (17.2%)

fruit products (30.1%)
2013 fermented wine drinks (24.6%)

snacks (19.0%)
2014 frozen fruit and vegetables (18.4%)

wine products (18.7%)
2015 spices (14.9%)

confectionery (28.1%)
2016 beer (20.6%)

bread (40.0%)
2017 fermented wine drinks (24.0%)

fruit and vegetable products (32.1%)
2018 cereal products (14.7%)

fruit products (17.7%)
2019 vegetable products (14.3%)
cereal products (13.2%)

fish products (35.3%)
probiotics (22.0%)

frozen fish (35.0%)
processed cheese (30.0%)

milk fats (41.0%)
pasteurised milk (38.0%)

marinated fish (52.4%)
marinated fish (28.1%)

fat spreads (25.0%)
fish products (20.0%)

milk products (25.0%)
butter, rennet cheese (21.3%)

fat spreads (40.0%)
white sausage (38.0%)

poultry products (27.2%)
red meat products (23.5%)

white sausage. pates (29.5%)
grill and offal sausage (20.0%)

fish products (18.4%)
meat products (14.5%)

meat products (20.0%)
fish products (17.5%)

meat products (28.1%)
meat (20.0%)

ready-to-serve products (32.1%)
fish and fish products (28.9%)

ready-to-serve products (27.8%)
meat and meat products (23.0%)
fish products (19.6%)
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In the group of products of plant origin, the largest number of irregularities in
the area of physical and chemical parameters, i.e. in fact, the lowest level of safety,
was observed in products such as: pasta and breadcrumbs (questioned 8 times dur-
ing the 15-year-period), cereal products (8 times), frozen vegetables and vegetable
products as well as fruit products (8 times). In the product range group including
the broadly defined cereal processing products, the number of irregularities, thus
also adulteration, was definitely the highest. It is even more essential that these
products are a basis of diet of the vast majority of consumers.

In turn, the most adulterated food products of animal origin, in terms of physical
and chemical parameters, are red and white meat products (18 times in the list of
products with the largest number of physical and chemical irregularities in 15 ana-
lytical/control periods), milk products, including butter and milk fats (14 times),
fish products such as: frozen and smoked fish, canned and marinated fish (7 times).
Therefore, there are three product range groups with a low level of food safety,
i.e. meat, milk and fish products. In the list of products with the largest number of ir-
regularities with regard to physical and chemical parameters in the years 2005-2019,
40% were meat products, 31% were milk products and 16% were fish products. It is
also worth noting that recent years saw an increase in meat products adulteration
in relation to milk and fish products. In the years 2010-2019, out of 30 products of
animal origin included in the table meat processing was represented by 17 products
(57%), milk processing represented by 7 products (23%) and fish processing repre-
sented by 6 products (20%).

In general, with regard to physical and chemical parameters, a slightly higher
level of irregularities is represented by products of plant origin in the case of which
the highest level of irregularities was observed 8 times, while for products of ani-
mal origin it was observed 6 times. The largest number of irregularities with re-
gard to physical and chemical parameters in the whole analysed period was found
in the following products: breadcrumbs (61.9% in 2009), marinated fish (52.4% in
2009), milk fats (41% in 2008), bread (40% in 2017), fat spreads (40% in 2012) and
breadcrumbs (40% in 2006).

However, if we ignore breadcrumbs due to its marginal importance in the diet
(and distant control periods), it turns out that it is products of animal origin which
represent the “stable” high level of irregularities with regard to physical and chemi-
cal parameters, mostly milk and meat products.

Definitely, the situation is the worst with respect to food labelling. This is im-
portant as, on the one hand, labelling is part of food quality, on the other hand, it is
a basic method to inform consumers by producers of characteristics and properties
of products. The most frequently questioned food products, in terms of irregulari-
ties with regard to labelling, in the years 2005-2019 included:
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Products
plant animal
olive oil (95.2%) red meat products (41%)
bread (49.8%) fish products (35%)
e beet (GT%) . butter@4%)
pasta (61.2%) ready-to-serve products (48.7%)
fermented wine drinks (47.6%) fish products (40%)
ceooo._.Vegetableproducts (46%) _ ___ redmeatproducts(38%)
pasta (66%) frozen fish (55%)
vinegar (53.3%) butter (45%)
__________ fermented wine drinks (48.6%) _____________ redmeatproducts 4%)
halva and chocolate-coated sweets (55.3%) beef (58%)
bread (52.7%) marinated fish (54.5%)
bread (49.2%) canned fish (52.6%)

breadcrumbs (80.6%)
bread (68.8%)
breadcrumbs (56.8%)

offal cold meats and wiener sausages (60.5%)
marinated fish (56.7%)
marinated fish (54.8%)

juices, nectars (74.4%)
pasta (51%)
bakery products (48.5%)

fat spreads (55%)

offal products (dumplings) (48.6%)
medium-minced and formed meat sausages
(46.9%)

dried fruit (59.6%)
horseradish (58.8%)
fruit syrups (48.1%)

pates, canned meat (35.7%)
smoked meat products (35%)
dry and semi-dry sausages (34.8%)

food concentrates (50.6%)
mayonnaises and mayonnaise sauces (44.8%)
vegetable oils (40%)

red meat products (38.7%)
red meat products (35.1%)
ready-to-serve products (31.8%)

pasta (47.6%)
fruit products (31.9%)
fermented wine drinks (29%)

marinated and canned fish (42.8%)
ready-to-serve products (37.2%)
red meat products (34.7%)

snacks (38%)
olive oil (37.5%)
vegetable products (34.7%)

grill and offal sausage (33.9%)
white sausage and pates (32.3%)
smoked meat products and dry sausages (31.8%)

bread (39.9%)
soft drinks (32.3%)
horseradish (31.4%)

ready-to-serve products (39%)
fish products (32.6%)
mayonnaises and sauces (29.3%)

pasta (40.9%)
olive oil (40%)
beer (33.9%)

ready-to-serve products (32.2%)
meat products (28.5%)
fish products (20%)

fruit products (46.5%)
juices, nectars (37.7%)
bread (30.2%)

meat products (40.3%)
ready-to-serve products (38.3%)
honey (35.9%)

beer (33%)
bread (32.3%)
fruit and vegetable products (31.1%)

fat spreads (53.5%)
fish and fish products (38.8%)
honey (35.9%)

beer (34.7%)
juices and nectars (30.5%)
olive oil (30.4%)

ready-to-serve products (36.4%)
honey (31.8%)
fish products (28.4%)

In the group of products of plant origin, the largest number of irregularities with
regard to labelling, in the 15-year control period, was recorded in the case of: bread
and bakery products, including breadcrumbs (questioned 9 times), pasta (5 times),
fermented wine drinks (3 times) and olive oil (4 times). In turn, the most adulterated,
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in terms of labelling, food products of animal origin are: red meat products (ques-
tioned 22 times), fish products (12 times), butter and fat spreads (4 times). Inter-
estingly enough, the irregularities in labelling the products of plant origin involved
many product ranges, whereas in the case of animal products there was a far-reaching
concentration of those irregularities in two groups: meat and fish products. Out of
45 controls of products of animal origin, presented in the above-mentioned table,
products of those two groups were the worst in terms of labelling in 32 controls (more
than 70% of controls).

With respect to labelling, a higher level of irregularities is definitely represented
by products of plant origin. In the list of three food products, which are the worst
in these terms, in the analysed period, plant products were ranked first for as many
as 11 control years, while products of animal origin — only three times (in 2008).
Products of plant origin are, therefore, labelled worse than those of animal origin,
the latter representing, however, worse organoleptic properties and the lower level
of physical and chemical parameters.

What can be surprising or rather worrying in the analysis of labelling of food
products is the level of these irregularities. In many cases, this level reaches several
tens of percent. As it results from the presented control data of 2005-2019, with re-
gard to 90 controls with the largest scope of irregularities, the level of irregularities
in labelling exceeded 50% in the case of as many as 23 controls (1/4 of controls).
Irregular labelling at the level of at least 1/4 of analysed batches (25% and more
irregularities) applied to 88 batches of 90 controlled ones. The lowest level of ir-
regularities with respect to labelling was 24% (control of butter labelling in 2005).
This means that in the case of such batches consumers had virtually no chance to buy
a properly labelled product. However, what was analysed here were batches with
the worst results in terms of food quality and safety on the Polish market, controlled
by the AFQI in the years 2005-2019.

Major irregularities with regard to food quality and safety
by groups of products

The scale and methods of food adulteration depend, inter alia, on the specifici-
ties of individual food products and the type of applied production technologies
and they evolve as the production of food progresses. It may even be concluded
that they are being improved. Major types of irregularities are, however, related to
several recurrent phenomena® which include:

* lowering the content of the most valuable nutrients;

* replacing more expensive components with cheaper ones (e.g. replacing milk
fat with vegetable fat, meat with mechanically separated meat MSM);

* hiding components of low value or even harmful to health, which are important
for consumers;

® More than 100 years ago, this was described by an American pioneer in food testing and creator of the US
Food and Drug Administration, H.W. Wiley (Kowalczyk, 2017).
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* using unacceptable marketing procedures aimed at making customers believe
that a product has properties or characteristics which do not exist in reality
(Kowalczyk 2009, p. 271);

 understating net weight.

The above-mentioned irregularities are classified into the group of phenome-
na typical of food adulteration. They meet the characteristics of adulterated food.
The range of “procedures” applied by dishonest producers is, naturally, much
more extensive and typical of individual groups of food products. Table 2 presents
the most frequent irregularities found during controls carried out by the AFQI in
the years 2005-2017 with regard to products or groups of food products.

Table 2

Major irregularities with regard to organoleptic characteristics, physical and chemical
parameters and labelling of food products

Specification O;ggggrlgfe)tslc Phym;zlr:;ife };smlcal Labelling
— presence of dead — understated net weight; — groundless extension of the best
pests on external — overestimated humidity; before date (without storage tests)
threads of jars; — content of a preservative by 7 months;
Fruit — taste and smell two times higher in — use of an expression
and of a ready-to-eat relation to the producer’s  “no preservatives” which is
vegetable product inconsistent declaration; inconsistent with the applicable
products with the producer’s  — excessive content legislation as no additional
declaration of impurities of plant substances, including preservatives,
origin, e.g. cut off tips are added to unprocessed food
of asparagus bean (frozen fruit and vegetables)
— improper taste, — presence of foreign fats — provision of the expiry date longer
smell and texture (e.g. vegetable fats) than in the declared norm;
of products, non- and plant sterols; — no specification of all ingredients
uniform colour, eye ~ — excessive content used for the production e.g.
formation of cheese, of water (particularly calcium chloride;
improper pressing, i.e.  in cottage cheeses); — provision of information
presence of slits and  — underestimated content on the quality grade, i.e. grade
drops of free water of protein in most milk I in labelling of a product for
Milk on the surface; products; which the producer, in the quality
products — floury texture of — adulteration of butter specification, does not provide

semi-liquid products
such as cream and -
flavoured cheeses, -
as well as foreign

taste and smell

in the case of -
cottage cheeses

with vegetable fats;
understated net weight;
excessive freezing point
of water (pasteurised
milk);

presence of cow’s milk
in sheep cheese.

for quality grades of this product;

— provision of ingredients which are

not actually used for the production
and emphasizing them in a graphic
design (fruit, vegetables).
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cont. Table 2

Organoleptic Physical and chemical

Specification properties parameters Labelling
— improper appearance — presence of undeclared  — lack of all raw materials used
of the cross section, raw materials, including in the production process, €.g.
i.e. slithery surface MSM (up to 64% of mechanically separated poultry
and altered colour raw material of poultry meat (MSM), smoke aromas,
of the cross section; origin, up to 58% of raw water, pork rinds, starch, yeast
— improper smell material of beef origin) extract, pork fat, flavour enhancers,
in a product declared thickening agents;
as a pork product; — provision of information

— presence of bone misleading consumers i.e.
particles; 1) as to the type of a product:

— excessive content the trade name “ham” was used
of water, fat and salt for a product with a finely minced
(water —up to 16 p.p., meat and pork raw material with

Red meat fat up to 10 p.p., salt the content of pork ham at the level
products up to 2 p.p.); of 50% or the name “ham — finely

— underestimated content minced product” was used for
of protein (up to 10 p.p.);  a formed meat product;

— presence of undeclared  2) as to production methods,
nitrates/nitrites and for example, the following
phosphates. designations were used: traditional,

home-made, rural, tradition and
taste, traditional taste, while there
are no documents confirming
traditional production methods
and smoke aromas, monosodium
glutamate, mechanically separated
meat (MSM), soy protein
concentrate, etc. were used.

— presence of undeclared - lack of all raw materials used
pork raw materials in the production process, €.g.

(up to 44 p.p. water, aromas, MSM, flavour
of the composition); enhancers and thickening agents;

— presence of undeclared  — use of the name of a product which
starch, soy raw materials,  misleads consumers, e.g. poultry
phosphates; loin (name of a product typical

Poultry : : :
duets — excessive content of of pork), old-Polish style chicken —
pro water and soil in relation  the name suggests that a product is

to the producer’s declara-
tion (water up to 25 p.p.,
salt up to 2 p.p.)

— underestimated content
of protein (up to 15 p.p.).

made of poultry raw materials only
while also pork raw materials were
used for the production.

Source: Kowalczyk, 2016.

Food quality schemes

One of the methods to pursue the EU food quality policy is to grant designations
confirming high quality of agricultural products and food products originating in
specific regions and characterised by the traditional production method (Kwasek,
2011). The European quality scheme has identified two essential categories of prod-
ucts: traditional products and regional products. Traditional products are granted
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the Traditional Specialities Guaranteed (TSG) designation while regional products
identified by the Protected Designation of Origin (PDO) or Protected Geographical
Indication (PGI) designations.

Polish products are submitted for registration with the European Commission
pursuant to the Act of 17 December 2004 on the registration and protection of
names and designations of agricultural products and food products and on tradi-
tional products. The total number of products with registered geographical names
(PDO, PGI) and TSG in Poland is 47 (43 — food and 4 — spirits) (Table 3). The in-
creased number of traditional and regional products with registered geographical
names is translated into the level of their consumption?7.

In recent years, the interest of consumers in regional and traditional products has
been growing. We can observe the dynamic increase in this group of products, as il-
lustrated by the list of their total number, i.e. agri-food products, wines, aromatised
wines and spirits registered in the EU countries in the years 1996-2018 (Table 4).
In the analysed period, there has been a fourfold increase in the number of products
with PGI and PDO. It is definitely higher in the group of agri-food products where
in the analysed period the number of registered products increased 4.9 times while
in the group of wines — 3.3 times. The increase in the number of spirits was much
slower and, in turn, as a consequence of new legal regulations aimed at organising
the market of spirits, the number of registered products in this category in the years
2010-2018 decreased by 19.9% (Kowalczyk, Krzyzanowski and Kwasek, 2018).

In Poland, the market of products with registered PDO, PGI and TSG names
is small. The situation of the sector is best illustrated by the fact that its share in
the value of the total Polish market of food products and drinks is below 1%. Prod-
ucts are most often sold directly on a farm or in the producer’s processing plant,
in local sales points, in marketplaces and bazaars, without appropriate marketing
support and are promoted only by occasionally organised “festivals of taste” and
events promoting regions, national traditions or those related to ecology. Never-
theless, traditional and regional food has a great economic potential. Broadening
the market offer of protected products and taking efficient marketing measures on
a greater scale will eliminate dishonest producers from the market and create a bar-
rier to potential new actors of this kind (Rejman, Halicka and Nagalska, 2015).

" In the European Union countries, the sales value of those products rose from EUR 48.4 billion in 2005 to
EUR 54.3 billion in 2010, i.e. by 12.2%. The fastest increase involved the sale of agricultural and food prod-
ucts (by 18.9%), followed by spirits (by 13.7%) and wines (by 8.6%). The sale of aromatised wines remained
at the same level (AND International, 2012).
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Table 3
List of Polish traditional and regional products registered in the European Union
(as of 12.05.2020)
Protected Designation Protected Geographical Traditional Specialities
of Origin (PDO) Indication (PGI) Guaranteed (TSG)
Midd z Sejnenszezyzny/ Czosnek galicyjski Kietbasa krakowska sucha
Lozdziejszczyzny? Kielbasa piaszczanska staropolska
Fasola wrzawska Kielbasa biala parzona Kabanosy staropolskie
Fasola Pigkny Ja$ z Doliny wielkopolska Kietbasa mysliwska staropolska
BEE:}EE/FaSOIa z Doliny Krupnioki §lgskie Kietbasa jalowcowa staropolska
. Cebularz lubelski Pierekaczewnik
Karp zatorski o ) o )
Podkarpacki miéd Jagnigcina podhalanska Olej rydzowy tradycyjny
spadziowy Ser korycinski swojski Czworniak staropolski
Wisnia nadwislanska Jabtka grojeckie trafi.y?y]ny . .
Redykolka Kotocz $laski/kotacz laski Trojniak staropolski tradycyjny
Oscypek Miéd drahimski Dwdjniak staropols?a tradyc.yjny
Bryndza podhalafiska Chleb pradnicki Pottorak staropolski tradycyjny
Jabtka tackie
Sliwka szydtowska

Obwarzanek krakowski
Kietbasa lisiecka

Suska sechlonska

Miod kurpiowski

Fasola korczynska
Truskawka kaszubska
Andruty kaliskie
Wielkopolski ser smazony
Rogal $wigtomarcinski

Midd wrzosowy z Borow
Dolnoslaskich

Podpiwek kujawski

2 a cross-border application submitted together with Lithuania

Source: own study based on the DOOR — Database of Origin and Registration (http://ec.europa.eu/agriculture).
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Table 4
Number of regional and traditional products in the EU in the years 1996-2018 e
Products 1996 2006 2010 2017 2018
Total 1,004 1,850 2,768 3,373 4,106
Agri-food 332 673 867 1,363 1,624
Wines 672 1,177 1,560 1,758 2,207
Aromatised wines - 4 5 5
Spirits - 337 247 270

Source: own study based on (Qualivita, 2017; AND International, 2012; Nathon, 2018).

Summary

The analysis of the quality of food products on the Polish market, carried out
based on several thousand controls, indicates the significant scale of food adul-
teration and the presence of low-quality products. The smallest number of critical
remarks applies to organoleptic properties of food products. In this regard, only
about 1-1.5% of all batches had specific defects and this trend has not considerably
deteriorated since 2009/2010. The situation with physical and chemical parameters
declared by enterprises is even much worse. In this case, the level of irregularities
has oscillated for years around 15% of batches with irregularities. What may be
even more worrying is the fact that recently the percentage of such batches has
been slowly yet steadily growing and in the years 2015-2019: it increased from
11.9 to 14.5%. This means that, on average, every seventh controlled batch shows
specific deviations from the level declared by producers.

As regards labelling of food products, for many years the scale of irregularities
and adulteration has been the largest in this respect. Recently, there has been a sig-
nificant improvement in this regard and while in the years 2008-2010 the level of
irregularities in food labelling was about 35%, in the years 2011-2014 it decreased
to the level of 25-27%. In 2016, it was even 21.3% but in the following year this
level was higher than 25% again. In 2019, it was 20.3%. However, it is difficult to
forecast what trend will dominate in the coming years.

The level of food safety on the Polish market is good and comparable to other
EU countries. This concerns in the first place health safety of food and economic se-
curity, although to a smaller extent. The level of irregularities, including food adul-
teration is relatively high and, unfortunately, “stable”. For many years, irregularities
with regard to physical and chemical parameters have been maintained at the level
of 15%, while the percentage of improperly labelled batches of food has been de-
creasing. The state of economic security of the Polish food market requires active
measures on the part of official food control institutions, which, however, would
need significant financial and staff support. This demand becomes all the more im-
portant in the face of planned new market initiatives, like, for example, the Food
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Platform. One of the conditions of its success is, in fact, full transparency which,
first of all, would apply to marketing standards and quality of products being traded.

In general, the above-mentioned situation requires decisive remedial measures.
This significant amount of adulterated and low quality food is equal to the high
risk to consumers. This risk refers to health safety to a smaller extent and to eco-
nomic security to a much higher extent. It is a consequence of non-equivalent trade,
resulting from exposure to adulterated food, which means acquiring food whose
value is below the value declared by the producer/seller for a specific amount of
money. To counteract this situation, we may use methods with a varying scope
of action and varying efficiency. The first and fundamental condition of efficient
safety systems is efficient food law. Efficient food law is all the more important as
the individual consumer has no causative power to shape it, whereas it protects all
regardless of the unit market power of consumers.

Another method to counteract efficiently is to build strong structures of entities
forming official food control. These systems are created virtually in each country
and, however, even in the richest ones, such as the USA, their efficiency is in-
sufficient and, as a consequence, in the USA about 48 million consumers a year
are victims of consuming defective, contaminated and low quality food (Johnson,
2016, p. 1). The efficiency of safety systems may be ensured not only by addi-
tional financial and human resources but, first of all, by efficient cooperation of
all stakeholders, i.e. governmental institutions, entrepreneurs, consumer organisa-
tions, academic centres, educational and advisory organisations etc. Only this kind
of chain for safety may be effective in combating irregularities with regard to food
quality and safety.

For these reasons, measures with regard to educating consumers, empowering
consumer organisations or promoting partner forms of market activity are also
important.

Possible methods to eliminate adulterated and low quality food should also in-
clude the promotion of food quality schemes, including those for regional and tra-
ditional food. Food quality schemes are an additional guarantee of quality defined
according to criteria adopted in these schemes, including the nutritive value, taste,
but, first of all, food safety and freedom from adulteration and contamination.

Quality schemes are inextricably linked with another method to limit irregu-
larities in the food market, i.e. promotion of short food chains. These chains bring
specific benefits both to producers (including farmers) and to consumers. Producers
gain additional income, mainly in the form of acquiring part of value added imple-
mented in long chains by other cells. Consumers gain access to high quality food,
information about its producers, finally, often to food much cheaper than in large
retail chains. Direct and frequent contact between the first manufacturing cell and
the consumer definitely reduces inclination to adulterate food, sell stale, contami-
nated or poisoned food.

Finally, we should stress the importance of international cooperation, both at the
level of official control institutions and consumer organisations. Globalisation cre-
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ated a platform for simply unlimited trade in food products, but also for importing
food fraud. This conclusion is illustrated and confirmed by, inter alia, the results of
controls of one of imported products, i.e. olive oil, where the level of irregularities
with regard to labelling has amounted to 30-40% in recent years.

The above-mentioned methods to improve the state of food safety, naturally, do
not mean that the catalogue of potential activities is complete. They only point to
areas which, after analysing shortcomings of the modern global food market and its
state and related risk, are or may be deemed important for safety of food and thus
of consumers.
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JAKOSC ZYWNOSCI NA POLSKIM RYNKU —
ZAGROZENIA I SPOSOBY ICH ELIMINACIJI

Abstract

Artykut poswigcony jest zagadnieniu dotyczqcemu jakosci zywnosci na pol-
skim rynku, identyfikacji zagrozen oraz sposobow ich eliminacji. We wspotczes-
nym swiecie kwestia jakosci oraz powiqzanego z nig bezpieczenstwa Zywnosci
jest przedmiotem szczegolnej troski panstw i organizacji miedzynarodowych.
Brak odpowiednich rozwigzan instytucjonalnych stwarza ryzyko wystgpienia
w obrocie zywnosci negatywnych skutkow dla zdrowia lub Zycia cztowieka. Roz-
poznanie obszarow zagrozen w catym tancuchu zZywnosciowym, czyli od pro-
dukcji pierwotnej przez przetwarzanie, magazynowanie, dystrybucje, sprzedaz
produktow zywnosciowych az do konsumpcji, stanowi podstawe zapewnienia
bezpieczenstwa zywnosci. Na podstawie rzeczywistych wynikow kontroli insty-
tucji powotanych do sprawowania urzedowego nadzoru nad zywnosciq, przed-
stawiono stan bezpieczenstwa zdrowotnego i ekonomicznego (skala nieprawid-
towosci i zafatszowan) zZywnosci na rynku krajowym.

Stowa kluczowe: jako$¢ zywnosci, falszowanie zywnosci, systemy jakosci zywnosci.
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