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Dairy products introduced illegally
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Illegal von Flugpassagieren nach Deutschland eingeführte Milchprodukte
und ihr Zoonosenpotential
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Summary                                                          According to regulation (EC) 206/2009, travellers are not allowed to introduce
 products of animal origin from third countries into the European Union (EU). Still,
 customs confiscate, in considerable amounts, dairy products regularly. The present
survey focused on n = 227 non-EU dairy product samples confiscated from passen-
gers at two international German airports in 2014. Most samples (83.70 %) were
 cheeses, cheese preparations, and processed cheeses, arriving moreover with
flights starting from Turkey, Egypt, and the Russian Federation. Fresh, brine, and
pasta filata-type cheeses were most numerous. Identification was done either by
 products’ labels or via research, consulting persons of the countries of origin when
possible. The literature, if existent, shows that many of the products can yield
 classical food-borne pathogens, e. g. salmonellae and listeriae, and emerging,
 opportunistic pathogens, e. g. fungi and their mycotoxins, in their countries of origin,
which makes surveillance there, and confiscation and subsequent destruction at EU
borders necessary.

                                                                            Keywords: traditional dairy products, food safety, customs, regulation (EC) 206/2009

Zusammenfassung                                         Nach der EU-Verordnung 206/2009 ist es Reisenden nicht gestattet, Lebensmittel
tierischen Ursprungs aus Drittländern in die Europäische Union einzuführen. Den-
noch werden vor allem Milchprodukte regelmäßig beim Zoll konfisziert. Die vor -
liegende Untersuchung bezieht sich auf n = 227 Nicht-EU-Milchprodukte, die über
ein Jahr an zwei deutschen internationalen Flughäfen beschlagnahmt wurden. Es
zeigte sich, dass 83,70 % der Proben Käse waren, die v. a. mit Flügen aus der  Türkei,
Ägypten und der Russischen Föderation kamen. Frisch-, Lake- und Pasta-Filata-Käse
waren die häufigsten Produkte. Eine Identifizierung erfolgte entweder über die
 Angaben auf den Etiketten oder durch Recherche, ggf. unter Zuhilfenahme von
 Personen aus den Ursprungsländern. Soweit vorhanden, zeigte die Literaturrecher-
che, dass viele der beschlagnahmten Produkte in ihren Ursprungsländern klassische
Erreger lebensmittelbedingter Erkrankungen, z. B. Salmonellen und Listerien, oder
aufkommende Opportunisten, wie z. B. Pilze und deren Toxine, enthalten können,
weswegen die Überwachung dieser Produkte dort sowie die Beschlagnahme und
subsequente Unschädlichmachung an den EU-Grenzen notwendig sind.

                                                                            Schlüsselwörter: traditionelle Milchprodukte, Lebensmittelsicherheit, Zoll, EU-
Verordnung 206/2009

Ausgabe für imr:livelyzachary

Ausgabe für imr:livelyzachary

Die Inhalte sind urheberrechtlich geschützt. Eine Weitergabe an unberechtigte Dritte ist untersagt.

Die Inhalte sind urheberrechtlich geschützt. Eine Weitergabe an unberechtigte Dritte ist untersagt.



Journal of Food Safety and Food Quality 66, Heft 4 (2015), Seiten 85–124 89

Introduction

The airplane has become a standard way to travel larger di-
stances quickly. As could be seen during the recent Ebola
outbreak in Western Africa1, thorough controls at airports
are a vital public health issue. In order to avoid the intro-
duction of human and animal diseases, many nations limit
the introduction of risk material by flight passengers,
among them, foodstuffs of animal origin. To give an exam-
ple, Brazilian legislation establishes that all animal pro-
ducts, by-products, and genetic material without an inter-
national health certificate must be confiscated at the
borders and destroyed (Barros de Melo et al., 2014a).

According to regulation (EC) 206/2009, travellers are
not allowed to introduce many foodstuffs of animal origin
(including dairy products) from third countries into the Eu-
ropean Union (EU), in order to avoid the introduction of
eradicated animal diseases, e. g. foot-and-mouth disease or
African swine fever (Jansen et al., 2015b). However, food-
stuffs also yield a zoonotic potential. From 2004 on, the Eu-
ropean Food Safety Authority (EFSA) has been issuing na-
tional zoonosis reports2 in which outbreaks of e. g.
brucellosis, salmonellosis, and campylobacteriosis were
confirmedly associated with dairy products. Regulation
(EC) 2073/2005 establishes the microbiological criteria for
foodstuffs consumed within the EU that were either pro-
duced inside the Community or introduced into it legally.
In contrast, the safety of foodstuffs brought into the EU
 illegally via e. g. passengers’ luggage cannot be asserted at
the customs level. Other nations may have set other thres-
holds for microbiological criteria (e. g. Mexico which inclu-
des Vibrio cholerae as food safety criterion3) or frankly do
not have a food regulation that responds to a given  product
(e. g. Ethiopia that does have a food law4 but does not spe-
cify governmental standards for dairy products). Artisanal-
ly-crafted foodstuffs (which are typical gifts for people li-
ving abroad) pose a particular risk when com pared to
industrially-produced ones because the latter are usually
manufactured applying accepted standardization techni-
ques and hygiene measures. An additional danger are food-
stuffs that contain risk material, e. g. raw milk (Barros de
Melo et al., 2014a; Hayaloğlu et al., 2008a). This is why
 regulation (EC) 206/2009 establishes that confiscated food-
stuffs must be recorded and destroyed.

Apart from EU tourists returning to their home
 countries, many flight passengers who are carrying dairy
products in their personal luggage are expatriates or
 visitors of expatriates and do not consider this regu latory
background, perhaps because of an insufficient  distribution
of the information (Jansen et al., 2015a; 2015b). Since tra-
ditional foodstuff is considered part of the cultural heritage
(Meyer-Rochow, 2008), people living as migrants or resi-
dents inside the EU, confiscating typical foodstuffs may be-
come particularly annoying for them. Thus, risk-orientated
customs controls frequently detect and confiscate large
amounts of dairy products.

Still, the measures taken via regulation (EC) 206/2009
are necessary. Milk and dairy products were the third most
frequent carrier foodstuff for zoonotic pathogens in
 Germany in 2013. The fact that outbreaks of certain Zoo-

noses in Germany could be associated with illegally-intro-
duced dairy products or consuming them in third countries
show the necessity for this measure. By means of an exam-
ple, a total of 28 cases human brucellosis was reported
 officially in 2013. More than half of them originated in
other countries, especially Turkey, Iraq, Spain, and Egypt.
Several cases originated from Iraqi raw milk cheese which
was introduced into the country, and by means of visitors
to Turkey who consumed raw milk cheeses there (RKI,
2014). Concise data of the risks conveyed by the illegal
 introduction of dairy products are presented by Barros de
Melo et al. (2014b). In their survey on Brazilian airports,
they analysed foreign cheeses, acidified milk, liquid milk,
and condensed milk (n = 166 in produces total) detecting
Brucella spp., Mycobacterium bovis, and M. avium subsp.
para tuberculosis in coming from other nations of the Ame-
ricas,  Africa, Europe (including EU countries like Portu-
gal, Italy or the Netherlands), and Asia.

Apart from an ‘international’ set of world-wide known
dairy products, hundreds of others take an important role
on national or even only local level in many non-EU coun-
tries, be it as staple food, be it as side dishes or a delicacy.
Tulum peyniri (fig. 1) is such a product from Turkey, a
 cheese traditionally made out of raw ewe milk using its
 indigenous flora and eventually yoghourt as starter cul -
tures. Rennet and salt are added afterwards, and the mix-
ture is traditionally filled into cleaned goat skins and left to
ripen. Industrially-manufactured varieties are made with
pasteurized milk and ripened in pierced vats or plastic bags,
but their taste is considered less than the traditional one
(Hayaloğu et al., 2008a). Miş is another product, typically
consumed in Egypt and Sudan as a staple food. It is made
from raw (Egypt) or heated (Sudan) milk and yoghourt or
qarı-ş , a cottage cheese-like product from Egypt made from
skimmed milk. It receives intensive pickling using salt,
 spices, and herbs as well as a portion of already fermented
miş as another part of the starter cultures. It is stored in air-
tight clay pots and allowed to ripen for a year, consuming
some of it and eventually refilling it, so that there is a
 constant usage. Industrial miş is a homogenized mass while
the traditional one contains both chunky pieces of clotted
milk and a pasty pickling mixture (Abd-El Salam and
 Benkerroun, 2006).

String cheeses are very popular in the Circumcircassian
region, i. e. the Caucasus and surrounding areas of Russia,
Turkey, and Levantine countries. Called ṫel panir in Arme-
nian (fig. 1), tel, çeçil or civil peyniri (fig. 1) in Turkish or
stroka resp. spagetti syr in Russian, the curd for this basic
kind of cheese is treated with hot water (making it a pasta
filata-type) and pulled into strings of varying diameter
which are afterwards woven into a more compact struc ture
like e. g. a braid. These string cheeses may be further
 processed by adding colorants or spices, stored in brine or
smoked (Hayaloğu et al. 2008b). 

Many of the products are available, in their countries of
origin, in a hand-crafted and/or an industrially-produced
way. Their compositional, sensorial and microbiological
quality varies greatly among regions and producers, even
with industrial products, and the lack of standardisation
along with poor hygiene have been admonished frequently
(Bintsis and Pappademas, 2002).

On the occasion of a major project dealing with (il)le-
gally introduced meat products from third countries into
the EU, samples of confiscated foodstuffs at two major
German airports were obtained, including dairy products.

1 http://www.bbc.com/news/world-africa-28755033
2 http://www.efsa.europa.eu/en/zoonosesscdocs/zoonosescomsumrep.htm
3 http://dof.gob.mx/nota_detalle.php?codigo=5160755&fecha=27/09/2010
4 https://chilot.files.wordpress.com/2011/02/661.pdf
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The aim of the present paper was to
describe the variety of confiscated
dairy products and to assert, by a
 literature study, their risk potential
regarding food-borne diseases.

Material and methods

Sample recording
Between January 2014 and January
2015, confiscated dairy products were
collected from two major German
airports operating also third coun-
tries. Samples were obtained  either
by assisting local customs officers and
veterinarians during their regular sur-
veillance duties or receiving the pro-
ducts which they had confiscated pre-
viously. The latter samples had been
stored at –18 °C.

Products were transported accor-
ding to regulation (EC) 1069/2009
considered as category 2 material to
the authors’ institution in Germany
maintaining the cold chain at –4 °C,
registered on subsequent days and
eventually frozen again at –18 °C.
Registration included the date of
confiscation, the amount of products
per confiscation incl. total weight, a
picture (fig. 1), and the country of
provenance of the  passenger from
which the products were confiscated.
It is important to stress that only the
last provenance before  entering the
EU could be recorded. Thus, a Japa-
nese  product from a passenger depar-
ting from e. g. Tokyo who travelled to
Germany via Kuala Lumpur, New
Delhi, and Ankara would be recor-
ded as “Turkish”, unless the label sta-
ted otherwise, in which case “country
of provenance” and “country of ori-
gin” were recorded sepa rately.

Two basic types of products were
confiscated: on one hand, industrial
ones with labels, and on the other,
arti sanal ones with no labels. Product
names of the industrial ones were also
recorded in the original language, in-
cluding a transliteration and a trans -
lation when necessary. The linguistic
precision which in this degree is rather
uncommon for a food safety paper
is necessary because many products
attended in this survey lack inter -
national significance but have an
 undoubted local importance. It was
seen that non-native research papers
use rather generic terms (e. g.
 “Turkish brine cheese”) or handmade
transliterations (e. g. “roomy” instead
of Ru-mı- cheese) which by their high
 degree of variability hamper research

TABLE 1: Confiscated dairy products at German international airports: liquid
milk, evaporated milk, acidified dairy products, and butters and creams.

SCM = sweetened condensed milk, “.” = no sample

FIGURE 1: Examples of confiscated cheeses; upper left: Armenian ṫel panir, upper right:
Turkish çeçil peyniri, lower left: Turkish tulum peyniri, lower right: Russian
syr kolbasa Luhskij. Pictures: W. Jansen, S. Ortaeri.
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considerably. Thus, for the translitera-
tion, official systems were used whe-
never possible, i. e. DIN 9 (Cyrillic
scripts), 3602 (Japanese), 9985 (Ar-
menian), 31635 (Arabic), and 31636
(Hebrew). Dia lectal differences (e. g.
in Arabic) were not considered5. In
any case, the original script was pres-
ented once to facili tate further rese-
arch.

Products without labels were iden-
tified by online research or questio-
ning persons familiar with these pro-
ducts, e. g. persons coming from
these countries and their families,
and embassy staff. In some cases, a
definite identifi cation was not possi-
ble since products could not be ta-
sted. Instead, they were declared as a
“type of” a given product.

Dairy products were classified
into the basic types  ‘liquid milk’,
 ‘evaporated milk’, ‘acidified dairy
products’, ‘butters and creams’, and
‘cheeses’. The latter was the most
 frequent type of product. However,
there is no commonly-accepted way
to classify cheeses. Based on the
 current  German cheese regulation
(Bundesministerium der Justiz und
für Verbraucherschutz, 2013), there is
a fundamental  distinction between
‘cheeses’, ‘cheese preparations’, and
‘processed cheeses’. A further diffe-
rentiation of cheeses  according to this
system was not possible due to the
lack of data regarding the fat-in-dry-
matter. Instead, a system  regarding
the cheese types that were encounte-
red was  developed with the catego-
ries ‘fresh cheeses’, ‘brine  cheeses’,
‘soft cheeses’, ‘pasta filata-type chee-
ses’, ‘yellow cheeses’. In this way, the
categorisation presented here is a
 system based on the German model.

After analysis, samples were destroy-
ed.

Results

Survey
A total of n = 227 samples was recorded. Of those, most
(83.70 %) were cheeses, followed by butters and creams
(10.57 %), evaporated milk products (2.64 %), liquid milk
(1.76 %), and acidified dairy products (1.32 %). Approx.
two thirds (61.67 %) of samples were produced industrially,
while the rest did not present any labelling and was
 therefore considered artisanally-crafted. Each sample

 included between one and 12 packages of the given
 product, weighing a total of 10 g to 6.3 kg. Tables 1 and 2
detail sample sizes with regard to country of provenance
and types of products. The most represented countries of
provenance were Turkey (45.81 % of samples), Egypt
(20.26 %), and the Russian Federation (12.33 %). All other
countries individually ranged <5 %. Of those n = 49 sam-
ples, 55.10 % originated from other Asian, 36.73 % from
other African countries, and 8.16 % from the Americas
(i. e., Brazil).

Dairy products from some countries were manufactured
100 % industrial (i. e. Bahrain, Brazil, Japan, Jordan,
 Tunisia, Uzbekistan, and Viet Nam), 100 % artisanal
 (Eritrea, Georgia, and Turkmenistan). In other countries,

5 This has mainly linguistic reasons, since Arabic dialects are spoken rather than
written. Arabic writing generally reflects all the consonants, but only long  vowels,
and a differentiation of dialects would have complicated matters even more. Still,
many traditional Arabic products are known by their dialect name which may
vary according to the region.

TABLE 2: Confiscated dairy products at German international airports: cheeses.

* = cheese preparations, ** = processed cheeses, “.” = no sample
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both types of products occurred, with
a pre ference on  industrial (Egypt,
 Israel, and Russian Federation) or
 artisanal (Armenia and Lebanon)
products. Regarding Turkey, both
kinds are products were almost
equally distributed, with 54.71 % of
artisanal ones.

In addition to the data provided in
tab. 1, the sweetened condensed milk
included one doce de leite sample
from Brazil, and the Egyptian raw
milk was transported in a soft drink
plastic bottle. The acidified dairy
 products were a Russian organic
kefir, a Tunisian drinking yoghourt
with peach flavour, and a product
 called labnah t.amrah from a flight
from Israel. Butters and creams from
Turkey, Egypt, and Armenia were
mostly artisanal, and the colour and
smell suggested that many of them
were made from sheep milk. Flights
from Eritrea yielded a butter pre -
paration  called t.äs me. It refers to a
butter cleared with onions,  ginger,
and many spices, and filtered after-
wards. Creams comprised a tin of
cream from Bahrain and to three
glasses of a cream-containing dairy
spread from Egypt.

Most samples were cheeses,
 cheese preparations and processed
cheeses (n = 187; tab. 2). Within
this group,  cheeses of the pasta filata
type were most numerous (31.02 %
of cheeses), followed by fresh
(20.32 %), processed (14.44 %) and
brine cheeses (11.76 %). It shows
that the greatest variety of specific
cheeses was encountered in pasta
 filata (19 types), brine (10), fresh
and processed  cheeses (nine types
each). Among the pasta filata, string
and braided cheeses (eventually
 smoked) from the Circum circassian
region were most frequently recor-
ded. The  Armenian ṫ el panir
 displayed several colours and shapes, apparently due to
 colorants. Some of these string and braided cheeses were
further processed by adding spices or herbs. Other  typical
cheese preparations included šanklı-š, Levantine balls of
fresh cheese rolled in the Arabic spice mixture  za’atar, and
miş.Among the processed cheeses, the  Russian syr kolbasa
Luhskij (“Luhskij sausage cheese”, fig. 1) was relatively
conspicuous at registration since this  product came sau -
sage-shaped, even wrapped in a plastic sausage skin, and
was mistaken for a mortadella before opening.

Tab. 3 details the original names of the cheeses (unless
this name is written with non-Latin letters in which case this
information is detailed in tab. 4). There was a wide array
of different products. This diversity is characterised by the
 following:
� One cheese type was rarely encountered ≥five times;

 exceptions were beyaz peynir type, cottage cheese type,

Dumiat.ı-, Ist.anbu- lı-, miş (including variations), plain
 processed cheese, Ru-mı-, ṫel panir, tulum peyniri (type),
and yumuşak peynir. A more sophisticated differentia-
tion of more common cheeses, e. g. into young and aged
Ru-mı- or young and aged Kaşar peyniri, or “Ru-mı- light”,
was omitted in order to keep groups as big as possible.

� The array of products varied according to the country of
provenance, with Turkey displaying the highest degree
of varieties, followed by Egypt and the Russian Fede -
ration. While pasta filata cheeses were introduced from
many countries, particularly Turkey, no sample from
Egypt was recorded. From the latter country however, a
high amount of yellow cheeses (in this case Ru-mı-) was
introduced, a type of cheese that was almost absent in
most other countries.

� The country of origin of the product did not necessarily
correspond to the country of provenance. This was

TABLE 3: Typical cheeses recorded; numbers in brackets refer to the sample size “(clearly
identified samples, type samples)”; see text for the meaning of “type” samples.
Geographical denominations start with capital letters.

*Regarding original Turkish cheeses originating from Turkey, the terms “peynir” resp. “peyniri” (cheese) were omitted; **“Plain” refers to processed cheeses of specific brands without any
added flavours or spices
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 particularly true for Armenian products which were
more frequent in flights from the Russian Federation
and Turkey. In fact, the Armenian brine cheese panir
Lori was encountered twice on Russian flights, one with
a Russian, one with an Armenian label. The Iranian
Lighva-n panı-r was only encountered in non-Iranian
flights although both airports service this country. The
only sample from Viet Nam was the Šarsko bieno siren̂e
cheese, a Macedonian product.

Potential risks for the human health
With the list of encountered products, a literary review on
documented presence of pathogens in the dairy products
was conducted. It however excludes data on well-known
dairy products (i. e. liquid milks, sweetened condensed
milk, drinking yoghourt, butter, processed cheeses (either
plain or with added flavours and preparations), and blue,
cottage, feta, and Gouda cheeses, since risks for these
 products have been documented extensively and world-
wide (Benkerroun, 2013; Barros de Melo et al., 2014b). If
not already reported expressly for them (Khalifa et al.,
2013; Muir et al., 1999), it is likely that the same risks may
also occur in those products which only difference is the
 region of origin, e. g. raw milk from Egypt or plain pro -
cessed cheese from the Russian Federation.

Regarding the less-known products, the tab. 5 to 7  contain
typical microbiological hazards as recorded in the literature.
Although not all types of products have been analysed for
all parameters, the data shows that there are considerable
risks for the human health by means of these hazards.

Regarding other pathogens, traditional Maghrebi dairy
products are known to yield high amounts of pathogenic

� TABLE 4: Original scripts of the seized dairy products.

� TABLE 5: Microbiological risks of less-known dairy
products (literature review): fresh and brine
cheeses; numbers refer to bacterial counts [log
cfu/g], “.” to no data, “+” to positive, and “–“
to negative..
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enterococci (Benkerroun, 2013), possibly a reason why
 Tunisian and Moroccan flight passengers typically brought
along processed cheeses which have been submitted to a
more intensive heat treatment. Coliform organisms are
other typical dwellers in dairy products, identified e. g. in
lor peyniri, tulum peyniri, Dumiat.ı-, ğaban na-bu- lsı-, Kaşar
peyniri, çeçil peyniri, queijo coalho, lavaş peyniri, miš (Al-
Dabbas et al., 2014; Çelik et al., 2001; El-Kholy et al., 2014;
Elmalı and Uylaşer, 2012; Gülmez and Güven, 2001a;
 Hayaloğlu et al., 2008b; Kamber, 2005; Simões Dantas,
2012; Sulieman et al., 2011).

Other serious health risks for humans associated with
North African dairy products include enteropathogenic
 viruses, protozoans (e. g. Cryptosporidium spp., also in
Russian kefir), and chlamydiae. Dumiat.ı- can contain
Campylo bacter spp., Vibrio spp., and Clostridium perfrin-
gens (Benkerroun, 2013; Robertson and Chalmers, 2013).
Campylobacter spp. was found in beyaz peyniri, and clostri-
dia also occurred in miş (Benkerroun, 2013; Gülmez and
Güven, 2001b). Several fungi have been isolated from these
 cheeses, among them opportunistic species like Candida
 albicans, Clavispora lusitaniae, and Issatchenkia orienalis
which is the teleomorph of Candida krusei. Issatchenkia
orienalis was also found in qarı-ş (El-Sharoud et al., 2009;
Pfaller, 2008). Mycotoxins (specifically AM1) have been
identified from many raw and industrially-processed milk
samples, in ğibnah cAka-wı-, and particularly in šanklı-š (with
 values between 0.22 and 2.55 µg/kg; Addas et al., 2012;

 Benkerroun, 2013; Hassan and Kassaify, 2014). A corres -
ponding study in Lebanon (Hassan and Kassaify, 2014)
 showed that season of the year, species of origin and type
of product (including cAka-wı- and šanklı-š) significantly af-
fected AFM1 content. Still, mean values for these products
were extremely high.

Industrialized processing is thought to improve the
 hygienic conditions of products. Inactivation of L. monocy-
togenes, S. aureus, and salmonellae was achieved by
 keeping pasteurized “white pickled cheese” (presumably
Dumiat.ı-) in a 4 % salt brine for 60 d (i. e., similar for feta
cheese), with a brine pH of <4.7 (Abdalla et al., 1993).
Still, an Egyptian study (Ibrahim and Sobeih, 2010) showed
that bacterial counts of a soft cheese (again presumably
Dumiat.ı-) increased more when packaged in plastic con -
tainers than in cardboard laminated packaging, possibly
due to a contamination of the plastic containers.

Discussion

Array of products
The results as seen in tab. 1 to 3 showed a wide variety of
products, most of them being cheeses. A similar condition
was found at other international airports (Barros de Melo,
2014b).

The choice of products reflected the preferences of the
 travellers resp. the persons that should receive the products

TABLE 6: Microbiological risks of less-known dairy products (literature review) soft, pasta filata, and yellow cheeses ; num-
bers refer to bacterial counts [log cfu/g], “.” to no data, “+” to positive, and “–“ to negative..

TABLE 7: Microbiological risks of less-known dairy products (literature review): cheese preparations and condensed milks;
numbers refer to bacterial counts [log cfu/g], “.” to no data, “+” to positive, and “–“ to negative..
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inside Germany. Thus, traditional produces which are not
easily available in Germany were predominantly encounte-
red, leading to many different products in small sample
sizes. However, the authors observed that retail shops
 specialized in ethnic foodstuffs, e. g. Turkish products, do
offer typical cheeses, but made in Germany.

In fact, most confiscated dairy products can be con -
sidered as traditional. This is particularly true for regional
(eventually hand-made) cheeses, butter and butter pro-
ducts (Alichanidis and Polychroniadou, 2008; Benkerroun,
2013; Simões Dantas, 2012). However, the array also
 contained heat-treated, liquid milk and plain processed
cheeses of transnational brands which can be readily
 obtained within European borders. Passengers from
 Tunisia frequently introduced a specific processed cheese
in great quantities, although the same product is available
in Germany. One reason for this could the fact that these
products are cheaper in Northern African than they are in
Germany. However, processed cheeses are a popular food-
stuff (as the authors could witness while visiting Morocco
and Jordan) in the Arabic world and its usage is, to a  certain
degree, “traditional”.

The array of countries represented in this survey de-
pends on many factors (flight connection, socio-econo mical
profile of passengers etc.). Besides, dairy products play a
changing role in the culture of people, ranging from every-
day’s staple food to a less relevant foodstuff or a rare
 delicacy (Abdelgadir et al. 1998).

Almost 40 % of samples were artisanally-crafted
 cheeses, and there is a strong chance that these cheeses
were hand-made by either the family or friends of the
 passengers or bought at local markets, which is generally
associated with a higher risk of contamination due to lack
of standardization and possible poor hygiene (Bintsis and
Papademas, 2002).

Identification and categorization
While industrial products were relatively easy to identify
by their labels, unlabelled products yielded a series of
 difficulties. As the samples are considered as category 2
material according to regulation (EC) 1069/2009, no sen -
sory analyses were performed, and identification was either
done purely optically, in situ or afterwards by means of the
pictures taken at registration. 

The amount of dairy foodstuffs world-wide is over -
whelming, and many countries (e. g. Turkey) recognize >50
different products (Hayaloğlu et al., 2008a). They typically
receive the name from the region they are traditionally pro-
duced (Kan et al., 2010). Turkey has been enhancing rural
development and cheese manufacture, promoting  regional
cheeses (Yaşar, 2009).

In addition, the country of provenance did not necessa-
rily have to be the one of origin of the product. The authors,
apart from consulting the literature, relied on the personal
experience of persons involved with the countries of
 provenance. In some cases, a definite diagnosis was not
possible, leading to the “type” products. It is clearly feasi-
ble that many types of one product actually are several
autonomous products. To give an example, Hayaloğlu et al.
(2008a) state that “tulum” cheese usually refers to the
 variety Erzincan şavak tulum, cite a variety of different
tulum cheeses, e. g. İzmir salamuralı tulum, divle, karın
Kaymağı, or tomas peyniri, but do not mention Berendi
tulum peyniri. The authors themselves state that the cate-
gorization of Turkish cheeses needs research.

Categorization of the foodstuffs varies strongly among
nations, especially in the case of cheeses. The present paper
is based on the German system, but modified according
to the actual needs of the material. Hayaloğlu et al. (2008a;
2008b) resp. Hayaloğlu and Fox (2008) categorized Turkish
cheeses into “ripened in goat-skin bags” (i. e. tulum peyni-
ri), “brine cheeses” (including beyaz peynir, hellim peyniri,
Mihaliç peyniri, Ezine peyniri, orgu peyniri, çeçil (also
 called civil) peyniri, and dil peyniri), and “varieties con -
taining herbs and spices”. Their classification is, however,
inconsistent, as it includes Van otlu peyniri in the two last
categories, and many other types registered in the present
paper, e. g. Antep or füme çerkez peyniri, are not men -
tioned. A wide variety of pasta filata cheeses from the
 Circumcircassian region was recorded. However, this
 cheese type is not considered per se in many categorization
schemes. Durlu-Ezkaya and Gün (2015) present a more
 detailed classification – including a category called tel
 peynirleri for the string cheeses – with many examples, but
they omit data on compositional and microbiological
 standards. In their review, Alichanidis and Polychroniadou
(2008) categorized East-Mediterranean cheeses into brined
cheeses (white [among them beyaz peyniri, Edirne peyniri,
Lighva-n, cAka-wı-, Dumiat.ı-, and miš] and miscellaneous
[e. g. hellim and nabu- lsı- including pasta filata cheese in
brine like örgü]), pasta filata cheeses (e. g. Kaşar), whey
cheeses (including lor peyniri), and hard and soft cheeses
(e. g. Ru-mı- and Mihaliç). For other countries beyond this
region, no categorizations beyond product lists could be
 encountered. 

Microbiological hazards
The results of the literature review showed that the
 products encountered in this survey can contain a wide
 variety of obligate and opportunistic pathogens, of which
most are well-known, also from other traditional and indu-
strial dairy products. Depending on the product, literature
was eventually scarce and also relying on small sample
sizes. Besides and despite being cited there, production
 methods and hygiene status vary strongly (e. g. Hayaloğlu
et al., 2008a; 2008b), so that many data cannot be conside-
red as standard but rather a status quo.

Benkerroun (2013) explains that most traditional North
African dairy products are made from raw milk and basi-
cally rely on the fermentation by lactic acid bacteria, i. e.
low pH values. As those products regularly still contain
 pathogenic and spoiling microorganisms, other hurdles for
microbial growth have been added, i. e. (extreme) salting
(e. g. miş or nabu- lsı-), drying (e. g. ğamı-d, a Bedouin dried
and salted cheese), and aromatic plants with potentially
antimicrobial properties. Spices and herbs are known to
 reduce microbiological counts of qarı-ş , especially those of
yeasts and moulds (Wahba et al., 2010). Black cumin seed
oil has showed a similar effect (in Staphylococcus (S). au-
reus, E. coli, L. monocytogenes, and Salmonella Enteritidis)
in in vitro manufactured Dumiat.ı- (Hassanien et al., 2013).
Still, many raw milk pathogens survive despite these mea-
sures, and secondary contaminants also find their ways into
the products. Extreme temperatures, “lack of good manu-
facturing practice (GMP) and personal hygiene, (…)
 improper storage conditions, (…) poor sanitary conditions
during milking and the lack of veterinary care for the
 Traditional small herders (…) in addition to the low hygie-
nic quality of water” are the main causes for this condition
(Benkerroun 2013, p. 66–67). This leads to total bacterial
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counts of 6.0 log cfu/ml and >4.0 log cfu/ml faecal coliforms
in raw milk, regardless from which domestic species the
milk originated from. Campylobacter jejuni, EHEC,
L. monocytogenes, Mycobacterium bovis, M. tuberculosis,
and S. aureus are common findings in North African raw
milk (Benkerroun, 2013).

As a consequence, a consciousness for food-borne
 diseases started to emerge (WHO, 2012), and some popular
traditional cheeses are manufactured industrially using pa-
steurized milk. However, these traditional cheeses relied
on their indigenous flora to commence ripening, making it
necessary to deal with substitutes flora to be added to
 pasteurized milk. Still, taste differences occur, and there -
fore there is still a certain preference for traditional
 products (Abd-El Salam and Benkerroun, 2006). However,
outbreaks of food-borne diseases via e. g. white brined
cheese have largely been associated with raw or insuffi-
ciently pasteurized milk, and the advantages of food safety
outweigh the “slower and less intensive development of
 flavor” (Bintsis and Papademas, 2002, p. 116).

Still, these hazards are not unique to non-EU products.
In 2010, Franzen and Usleber analysed German fresh
 cheeses and fresh cheese preparations and also detected
Enterobacteriaceae and coliforms (up to 4.5 log cfu/g). A
more specific differentiation of the bacteria involved yiel-
ded food-borne pathogens like e. g. Enterobacter cloacae,
Klebsiella pneumonia ssp. pneumoniae, and E. coli.

Sanitary controls at borders are essential to ensure
 public health and should be performed thoroughly in every
country. The Brazilian study (Barros de Melo et al., 2014a;
2014b) detected serious zoonotic pathogens including
 Brucella spp. and Mycobacterium spp. in many dairy
 products, including heat-treated ones (e. g. milk powder)
coming from countries that supposedly have a functioning
food safety control framework, e. g. EU countries, USA,
and Argentina. The fact that these pathogens were found
may be due to a lack of control during manufacture or to a
lack of proper handling of the foodstuffs while travelling,
particularly the inability to maintain a cold chain. In this
way, an industrial treatment of a dairy product does not
infer its safety when encountered during a customs control.

Conclusion

Airplane passengers attempt to import a great variety of
dairy products into the EU. The kind of product, its popu-
larity and its origin (artisanal or industrial) varied strongly
from one country of provenance to the other. Unlabelled
products were difficult to identify even when persons
 coming from the countries of provenance were consulted.
The literature review showed clearly that, on one hand,
many traditional dairy products coming to EU borders bear
the quality of hand-made items, i. e. a lack of standardi -
sation and possible a poor hygienic management. Third
countries’ consumers and governments become aware of
this public health problem and started to use heat-treated
milk, but this is an on-going process which has not been con-
cluded yet which means that the risk is still immanent. On
the other hand, data from other airport control showed that
even products deemed as safe because of its heat  treatment
and/or is provenance from countries with functioning food
safety protocols may contain zoonotic pathogens. Against
that background, it is important to seize and destroy illegal
dairy products regardless of their origin and type.
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Durlu-Özkaya F, Gün İ (2015):Anadolu’da peynir kültürü. Online
publication of the Atatürk Kültür, Dil ve Tarih Yüksek Kurum,
http://www.ayk.gov.tr/wp-content/uploads/2015/01/DURLU-
%C3%96ZKAYA-F%C3%BCgen-G%C3%9CN-
%C4%B0lhan-ANADOLU%E2%80%99DA-
PEYN%C4%B0R-K%C3%9CLT%C3%9CR%C3%9C.pdf,
485-505. Accessed last on June 17th 2015

El-Kholy AM, El-Shinawy SH, Meshref AMS, Korany AM (2014):
Microbial quality of Domiati cheese and the influence of pro-
biotics on the behavior of Staphylococcus aureus and Escheri-
chia coli O157:H7 in Domiati cheese. J Food Saf 34: 396–406.
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