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Summary Although travellers are not allowed to introduce products of animal origin from third
countries into the European Union (EU), customs confiscate, in considerable amounts,
dairy products regularly. The present survey analysed n = 65 non-EU cheese samples
that were confiscated from passengers at two international German airports during
one year. The cheeses were identified and analysed chemically (total fat content,
activity of alkaline phosphatase) and microbiologically (presence of salmonellae,
Listeria [L.] monocytogenes, and total aerobic bacteria [TABI], Enterobacteriaceae,
Escherichia [E.] coli, coagulase-positive staphylococci, and yeasts and moulds). Total
fat content was compared to the literature (if existent), microbiological results evalu-
ated to current EU (regulation [EC] 2073/2005) and German (veterinary public health
recommendations) standards. Fat content basically ranged within reported values, but
these values show a high degree of variation due to the lack of standardisation of the
original product. Several homemade and industrially-manufactured cheeses exceeded
the European resp. German thresholds for Enterobacteriaceae, yeasts/moulds, and
TAB counts. However, no sample yielded Salmonella spp. nor L. monocytogenes re-
quirements, all E. colivalues ranged within permitted limits, and all staphylococci were
coagulase-negative. The need to freeze the samples before analysing them may have
contributed to these results. Still, many of the products are known to pose a public
health risk for classical food-borne diseases and may contain emerging, opportunistic
pathogens in their countries of origin, which is why surveillance is necessary.

Keywords: traditional cheeses, food safety, customs, regulation (EU) 206/2009,
illegal imports

Zusammenfassung Nach der EU-Verordnung 206/2009 ist es Reisenden nicht gestattet, Lebensmittel
tierischen Ursprungs aus Drittlandern in die Europaische Union einzufiihren. Dennoch wer-
den vor allem Milchprodukte regelmaRig beim Zoll konfisziert. Die vorliegende Untersu-
chung befasste sich mit n = 65, an zwei deutschen internationalen Flughafen von
Passagieren beschlagnahmten Késeproben. Diese Proben wurden identifiziert und
chemisch (Gesamtfett, Alkalische-Phosphatase-Aktivitat) sowie mikrobiologisch (Salmo-
nellen, Listeria [L.] monocytogenes, Gesamtkeimzahl [GKZ] sowie Gehalt an
Enterobacteriaceae, Escherichia [E.] coli, Koagulase-positiven Staphylokokken, Hefen und
Schimmelpilzen) untersucht. Der Fettgehalt wurde mit Literaturangaben (soweit vorhan-
den) verglichen, wéahrend mikrobiologische Ergebnisse an EU- (Verordnung [EU]
2073/2005) und deutschen (Empfehlungen aus dem Amtsveterinarwesen) Anforderungen
gemessen wurden. Der Fettgehalt entsprach groRtenteils den Literaturangaben, doch
diese Angaben schwanken sehr aufgrund fehlender Standardisierung bei der Herstellung
des Milchproduktes. Einige hausgemachte und industriell hergestellte Kése Gberschritten
europdische bzw. deutsche Grenzwerte flr Enterobaktieriazeen, Hefen/Schimmelpilze
und GKZ. Allerdings enthielt keine Probe Salmonellen oder L. monocytogenes. Alle Gehal-
te an E. colilagen innerhalb der Norm, und alle Staphylokokken waren koagulase-negativ.
Dennoch sind viele Produkte daflir bekannt, ein Gesundheitsrisiko darzustellen, indem sie
in ihren Ursprungslandern lebensmittelbedingte Erkrankungen hervorrufen oder aufkom-
mende, opportunistische Keime enthalten konnen.

Schliisselworter: traditionelle Kéase, Lebensmittelsicherheit, Zoll, EU-Verordnung
206/2009, illegale Importe
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Introduction

Regarding ways of processing, milk is one of the most
variable foodstuffs of animal origin. Of those products,
some have obtained a world-wide significance, e. g. yog-
hourt, mozzarella cheese or ghee. Others claim regional,
national or even only local importance. String cheeses are
very popular in the Circumcircassian region, i.e. the
Caucasus and surrounding areas of Russia, Turkey, and
Levantine countries, but are relatively unknown beyond
these regions. Called /el panir in Armenian, tel, cecil or civil
peyniriin 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 structure like e. g. a braid. These string cheeses
may be further processed by adding colorants or spices,
stored in brine or smoked (Hayalogu et al., 2008b).

The routine procedure regarding foodstuffs confiscated
at EU borders includes seizure, recording, and destruction.
Participating in a national research project that deals with
legally and illegally-introduced foodstuffs (meat) of animal
origin in Germany, the authors got the opportunity to
obtain samples of non-EU cheeses confiscated at two inter-
national German airports. Since data on many traditional
products is scarce, the aim of this survey was to determine
the total fat content and to perform a microbiological
analysis based on EU and German standards for cheese,
and to evaluate them according to these standards.

As many foodstuffs can contain zoonotic pathogens,
good manufacturing resp. hygienic practice are necessary
to ensure food safety. This is done by creating awareness
for this issue, establishing national standards and verifying
them constantly (WHO, 2012), which may be difficult in
some parts of the world. This is why many countries per-
form severe controls at their borders, seizing and destroy-
ing risk materials, e. g. dairy products. The legal framework
for this procedure in the EU is regulation (EC) 206/2009
that was mainly established to prevent the introduction of
animal diseases (Jansen et al., 2015), but also serves as
safeguard against food-borne diseases. Although flight
passengers are informed about this regulation before star-
ting their trip, many still carry dairy products with them for
several reasons (Grabowski et al., 2015).

Material and methods

The procedure of obtaining, recording and identifying the
cheese samples is described in detail in Grabowski et al.
(2015). In fact, the cheese samples described in the present
paper are a subset of the dairy products obtained in that
paper. In brief, cheese samples (n = 65) were obtained,
during one year (2014), from two international airports in
Germany and handled as category 2 material as stated by
regulation (EC) 1069/2009. A stress was laid upon those
cheeses that are considered uncommon in Germany, e. g.
Turkish tulum peyniri (a rennet cheese that ripens in a goat
skin resp. perforated plastic bag with a crumbly texture),
Russian stroka syr or Egyptian miys (a fermented cheese,
usually spiced) and qaris (a cottage cheese-like product).
It is important to stress that only the last provenance be-
fore entering the EU could be recorded, unless the label
stated otherwise. Thus, if a passenger bought an unlabelled
cheese in Kazakhstan (from where she starts her trip), but

enters the EU via a connecting flight from Moscow, the
product would be recorded as ‘Russian’, unless the label
said otherwise. Then, country of origin and country of
provenance were recorded separately.

Two basic types of products were confiscated: on one
hand, industrial ones with labels, and on the other, artisanal
ones with no labels. Product names of the industrial ones
were also recorded in the original language, including, a
transliteration and a translation when necessary. For the
transliteration, official systems were used whenever possi-
ble, i.e. DIN 9 (Cyrillic scripts), 3602 (Japanese), 9985
(Armenian), 31635 (Arabic), and 31636 (Hebrew). For a
more detailed discussion of the need for this linguistic
precision, see Grabowski et al. (2015).

Products without labels were identified by internet
research or questioning persons familiar with these
products, e.g. persons coming from these countries and their
families, and embassy staff. In some cases, a definite identi-
fication was not possible since products could not be tasted.
Instead, they were declared as a “type of” a given product.

Chemical analysis
The first step was to test these products for the activity of
alkaline phosphatase (Lactognost®, Heyl, Berlin) in order
to detect raw milk products. This test, being an official
German analysis method (L 01.00-45) according to § 64 of
the German Code for Foodstuffs and Feedstuffs (LFGB),
uses disodium phenyl phosphate as a substrate for this
enzyme, an alkalinizing buffer, and dibromoquinone chlo-
rimide as an indicator for an eventual phenol production.
The total fat content was determined using the butyro-
metry method modified by van Gulik (DIN 10 479-2). This
method basically works like traditional Gerber’s buty-
rometry, i. e. the dairy sample is mixed with concentrated
sulphuric acid to destroy the fat globules and free that fat,
and centrifuged after amyl alcohol was added. Van Gulik’s
adaption refers to weighing techniques of cheese samples,
operates with other reaction times and uses a modified
reaction vessel. The methods used for enzyme activity and
fat content are described in detail in Sienkiewicz and Kirst
(2000).

Microbiological analysis

Cheese samples were submitted to a series of microbiologi-
cal parameters as recommended by Klein and Schiitze
(2011) summarized in Tab. 1 with their corresponding thres-
hold values. The authors summarized the requirements per
cheese type, based on the food safety criteria of regulation
(EC) 2073/2005 and the “experts’ recommendations of the
task force ‘food microbiology’ of Saxony’s State reference
laboratory™, i. e. parameters valid for samples on consu-
mer level. The table however does not include salmonellae
(threshold: zero tolerance in 25 g) and Listeria (L.) mono-
cytogenes (threshold: <2.0 log cfu/g) which are mandatory
for all types of cheese. All parameters but staphylococcal
enterotoxins were analysed. Standard methods were used
according to § 64 LFGB, i. e. DIN EN ISO 6579 (salmonel-
lae), DIN EN ISO 11290-1 (L. monocytogenes), DIN ISO
21528-2 (Enterobacteriaceae), DIN EN ISO 16654 (E. coli),
DIN EN ISO 6888-1 (coagulase-positive staphylococci),
DIN EN ISO 21527-1, -2 (yeasts and moulds), DIN EN ISO
4833 (total aerobic bacterial count).

' Original: ,Empfehlungen der Sachverstandigen der AG Lebensmittelmikrobio-
logie der LUA Sachsen”.
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After analysis, samples were destroyed
according to regulation (EC) 1069/2009.

TABLE 1: Microbiological parameters including the thresholds [log cfu/g] as
compiled by Klein and Schiitze (2011); grey areas indicate that a given
parameter does not apply to a given product.

Coagulase- Total

Results positive aerobic

Enterobac- Staphylo- bacterial
Types of cheeses Type of cheese teriaceae E. coli cocci yeasts moulds count
The n = 65 cheese samples were grouped into raw milk 5.0 4.0 3.0
n = 40 cheese types, i. e. this survey detected fresh 3.0 2.0 4.0 3.0
a great variety of products and, consequen- soft 4.0 2.0 20
tially, very small sample sizes. Apart from yellow 3.0 3.0
tulum and its varieties, garis, stroka syr hard 10 20 3.0
(fig. 1), fel panir/tel peyniri, mis, sanklis, preparations 3:0 20 40 20
which have already been described briefly | Processed 20 20 4.0

before, the following products resp. product
types were identified:
B White brine cheeses, i. e. beyaz peynir (“white cheese”)

* = coagulase-positive staphylococci

The strings may be braided (Turkish burgu peyniri,

a Turkish salted white raw milk cheese (Hayaloglu et al.
2008b), sold also in Egypt by the name Istanbolly cheese.
Some cheeses were also termed feta on their labels
without originating from Greece. This term is main-
tained in this paper as a reference to the label, stating
however that this cheese type is not necessarily con-
gruent with the Greek feta. Dumiati is the most
commonly-consumed Egyptian cheese. It is a raw white

Levantine gibnah magdulah) and spiced [Hayaloglu et
al., 2008b; Yildiz et al., 2010]).

Kasar peyniri is a typical Turkish raw milk cheese of the
pasta filata type obtained by adding starter cultures,
renneting, curd acidification and scalding. The cheese is
stored in dry (Alichanidis and Polychroniadou, 2008).
Kolot peyniri is a low-fat cow milk cheese similar to
Kagar.

B Koy peyniri, a Turkish semi-hard salty fresh cheese
(Kesenkas et al., 2012)

B Rumi (“Roman”; fig. 1), a popular Egyptian yellow
cheese made without starter cultures, and similar to
pecorino or Manchego (Alichanidis and Polychroniadou,
2008)

B Lavas peyniri (“cheese for thin bread”), a Turkish salty
ewe milk cheese (Hayaloglu and Fox, 2008)

cheese in which salt is added before renneting (Abd-
El Salam and Benkerroun, 2006). A variety is gibnah
baida‘ biramili, also known as ,Pramela®. Gibnah
‘Akawi, is a Levantine variety made from pasteurized
milk (Alichanidis and Polychroniadou, 2008; Hilali et al.,
2011; Osaili and Al-Nabulsi, 2012).

B Labne, Turkish strained sheep milk yoghourt (Hilali et
al., 2011; Nsabimana et al., 2005)

B Lor peyniri, Turkish fresh whey
cheese (Ciftcioglu et al., 2008;
Kavaz et al., 2012)

B Slivoc¢nyj, a Russian white cheese
product

B Fiime c¢erkez peyniri (fig. 1),
Turkish Circassian cheese (made
with milk heated to 95°C and
shaped in traditional baskets),
smoked to improve shelf life (Ay-
dinol and Ozcan, 2013)

B Yumusak peynir (,,soft cheese), a
Turkish soft white cheese (Hassa-
nien et al., 2014; Hayaloglu et al.,
2008a)

B Halloumi-style cheeses which curd
is scalded and remain in brine, i. e.
the Turkish hellim peyniri and the
Levantine gaban nabilsi (Erbay et
al., 2010; Hilali et al., 2011).

B String-cheeses of the pasta filata
type with both acid and rennet
curd which are pulled to strings, gi-
ving them the appearance of coo-
ked spaghetti (Turkish siinme pey-
niri, Armenian felak panir),
coarser strings (Russian stroka syr)
or even chunks (Turkish ) ] . .
[Gazilantep (fig. 1) and ip peyniri). : ! S
Eventually, strings may be pulled FIGURE 1: Examples of confiscated cheeses; upper left: Russian stroka syr, upper right:
from bigger chunks (Turkish ¢egil Turkish Antep peyniri, lower left: Egyptian Rumi, lower right: Turkish fiime
peyniri, Japanese sen ichi kama). ¢erkez peyniri. Pictures: W. Jansen, S. Ortaeri
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B The Turkish Van otlu peyniri is a raw ewe  TABLE 2: Mean total fat [%] of selected Non-EU cheeses (n = 65), part 1: fresh,

milk rennet cheese without starter. Up to brine, soft, and pasta filata cheeses. Values in brackets refer to fat in dry
25 spices and herbs are added to the curd, matter values.
blocks are ripened in brine or dry-salted e
(Hayaloglu and Fox, 2008). 4 Literature References
. . *® -
B Within processed cheeses, some were fah Xt sd n
. . . o . ‘e@sh cheeses
plain (i. e. with no further additives). This X o
| Iso included the Turkish dili Berendi tulum peyniri 29.69 i ;
g.r(iup. a S(’)’a so1nc El e“ ¢ “ur 1 . l tm- Istanbolly cheese 24.00 1 17.9 Abd-El Salam and Benkerroun,
li (“sliced”) and yagli (“fatty*) peyniri, but 2006
these terms do not refer specifically to labne 13.13+725 2 6.42-9.03 Nsabimana et al., 2005
established cheese types. Finally, syr kol- labne type 246 1 01-108 Abou Jaoude et al., 2010
basa Luhskij is a Russian product that is lor peyniri 2532 1 113-2832  (iftgioglu et al., 2008; Kavaz et
ackaged like a large sausage, but is a pro- WAt SSmesand Bllig 012
p dg h g £e, P tulum type 16.72 £ 4.47 5 5.1-32.0 Hayaloglu et al., 2008a; Morul
cessed cheese. and fsleyici, 2012
brine cheeses
Fat content beyoaz peyniri 20.86 1 (<45.0) Hayaloglu et al., 2008b
The total fat content along with the sample Dumiati 22.73 1 : :
sizes and the reference values as found in the feta cheese 26.00 1 17.55-24.60 Hassanien etal., 2014; Todaro et
literature are detailed in tab. 2 and 3. Results —— o 5 YESCEEEE A da;; 2}?123011 i
. aban nabdlsi type : 3 -23¢ ash an ah, ; Todaro
also corresponded to the data provided on g P v S Sera
labels. Within cheese types, some measured Gibnah “AkawT type 1959£553 1 3.4-223 Abou Jaoude et al., 2010
values displayed a high degree of variation. dibnak baida’ biramilt 6.27 1
Reference values also varied markedly, e. g. garis 21.13 1 0.28-0.50 Hussein and Shalaby, 2014
from 5.03 to 25.85% in Antep peyniri slivoényj 17.53 1 39+10 Todaro et al., 2013
(Kahyaoglu and Kaya, 2003; Tekinsen, soft cheeses
2005)_ In the majority of cases (n — 15) in flime cerkez peyniri 16.72 1 25.00-27.56 Guneser and Yiceer, 2011;
. Aydinol and Ozcan, 2013
which a reference was known (n = 25), mea- ;
A yumusak peynir 2241+11.66 4
sured values corresponded to the data in the bt il
literature. However, data did not fit in ten Antep peyniri 23.00 1 503-2585 Kahyaoglu and Kaya, 2003;
cases in which measured values were higher Tekingen, 2005
(n = 8) or lower (n = 2). cegil peyniri 25.00 1 0.50-1843 Elmali and Uylaser, 2012;
Gilmez and Given, 2001a;
E .. Kamber, 2005; Yildiz et al., 2010
nzyme activity . . gibnah magddilah 262741490 2  59-204  AbouJaoude etal, 2010 ; Toufel
Seven samples (i. e. Turkish yumugak peynir, and Ozer, 2006
two Kagar peyniri types, and one stroka syr, heilim peyniri 18.87 1 223-2822 Erbayetal, 2010; Ergondl et al,,
hellim, Koy peyniri, and one Ritmi) resulted ) » 2011; Hayalogluiet al, 2008b
ositive for the alkaline phosphatase test LALn e : ’ :
P R phosp ? Kasar peyniri 24,55 + 0.51 2 15.98-28.00 Kamber, 2005; Oksliztepe et al.,
i. e. they were raw milk cheeses. 2009: Sert et al., 2007 Yasar and
Glzeler, 2011
Microbiological analysis Kasar peyniri type 17.58£507 6 24.75%131 Sert et al., 2007
None of the samples contained salmonellae kolot peyniri 35.59 1 : :
nor Listeria monocytogenes. All cultured Koy:ae%rmn 21.54 1 16.38-21.25 Kesenkas et al., 2012
staphylococci resulted coagulase-negative, sen :m kama ?5;?‘32 i ;
. stroka syr 5. + 3. 3 .
occurred in counts between <1.7 and 4.5 log } oo .
. . stinme peyniri 13.40 1 17.16+0.75- Mutluer and Giiven, 2010
cfu/g, and will not be considered further. e
Bacterial counts are presented in tables 4 tel panir 15.83 +11.43
and 5. There was no major difference bet- tel peyniri type 4,04 1
ween raw and heat-treated cheeses, so data telak panir 23.00

was merged. Except for TAB, most samples
ranged below the parameter-individual de-
tection limits. No growth was observed in the Istanbolly  >4.0log cfu/g; see tab. 1) were the most common complaint.
cheese and syr kolbasa Luhskij samples, while positive High counts of yeasts and moulds (>4.0 log cfu/g) were
results for all parameters occurred in the tulum and Kasar  typically found in fresh cheeses, and also many processed
peyniri types samples. cheeses displayed elevated total aerobic bacterial counts.

*x = arithmetic mean, sd = standard deviation, n = sample size

Evaluation of microbiological criteria
For the evaluation based on the standards set in tab. 1, Discussion
brine and pasta filata cheeses were treated as ‘fresh
cheeses’. Fat content

Regarding raw milk cheeses, only one Kasar peyniri A high degree of variation dominated the fat content
type sample exceeded the threshold for Enterobacteriaceae  results in the present survey and in the literature alike. The
(5.0 log cfu/g). reasons for this are multiple.

Most heat-treated cheeses also ranged below recommen- First, prime matter for (traditional) cheese production
ded thresholds. The exceptions are detailed in Tab. 6. It  can vary markedly, depending on the region and even on
shows that elevated counts of Enterobacteriaceae (>3.0 and  the manufacturer. One reason for this is that milk compo-
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sition (e. g. fatty acids pattern) varies with
the feedstuffs and which may have an impact
on the quality and taste of the cheese. By
means of an example, tulum and Dumiati
can be made from goat, sheep, buffalo or
cow milk, and the milk may be raw, heated
below or at pasteurization temperatures (El-
Baradei et al., 2007; Hayaloglu et al., 2008a;
2008b). Second, processing steps may vary
from one region to the other, and while in
some cases, this product receives a new name
(as is seen typically in Turkey), in other cases
this is not the case, e. g. in Egypt (El-Baradei
et al., 2007; Hayaloglu et al., 2008a; 2008b).
Sanklis is known throughout the Levantine
and in Egypt. While in the Levantine it is
crafted from cow’s or sheep’s milk white
cheeses, the Egyptian version is made from
qarig and is fermented. Sudanese mis§ manu-
facture also varies greatly, even from family
to family, depending on the availability of
spices and the taste of the consumers; in
some areas, it also may contain maggots
which are consumed as part of the foodstuff
(El Zubeir et al., 2004).

Third, cheeses are dynamic foodstuffs
that change their composition during proces-
sing and ripening. Fat content increases as
the cheeses loses water during ripening (Al-
Dabbas et al., 2014; Hayaloglu et al., 2008a).
Fourth, there should be differences in the
degree of standardisation between industrial
and artisanally-made cheeses. Industrial
cheeses are made with a high degree of stan-
dardisation, beginning from the type of milk
(as skim milk or yoghourt have a different
initial fat content as e. g. entire milk) and
starter cultures (and their lipolytic activity)
to heating protocols and a HACCP system to
guarantee a stable level of product proper-
ties. This however is not always true in the
case of the industrial versions of traditional
cheeses that are part of this survey. While
maintaining a certain standard of composi-
tion and microbiology in artisanally-crafted
cheeses is often neither pursued nor wanted,
the lack of standardisation is one of the im-
portant challenges for the future of the Tur-
kish cheese industry (Hayaloglu et al., 2008a;
2008b; Kan et al., 2010). The step from tradi-
tional to industrial production including hy-
gienic improvements is also undertaken in
Egypt, e. g. with garis, where the effect of
different processing methods (changing star-
ter cultures with or without adding rennet)
showed significant changes in composition
and rheological properties (Hussein and
Shalaby, 2014).

Fifth, some products vary intendedly in
their composition, e. g. Dumiafi. In the first
stages of production, the cream layer of the

milk is removed, and only a part is added again in order to
create different fat levels. The Egyptian standard recogni-
zes low (<10 % fat in dry matter), half (=25), three quarters
(=35), and full fat level (245) Dumiafi, with moisture con-

TABLE 3: Mean total fat [%] of selected Non-EU cheeses (n = 65), part 2: yellow

cheeses, cheese preparations, and processed cheeses.

Survey

Literature References
%+ sd* n*
yellow cheeses
Rami 28.57+7.59 3
cheese peparations
lavas peyniri type 21.93+£2.93 2 17.42+£2.95 Celik et al., 2001
mis 14.84 + 15,51 2 0.50-7.12  Abd-El Salam and Benkerroun,
2006; El Zubeir et al., 2004;
Sulieman et al,, 2011
Sankiis 4.93 1 4.4-12.7 Addas et al., 2012
Van otiu peyniri type 16.72 1 14.50-31.50 Hayaloglu and Fox, 2008
processed cheeses
dilimli peyniri 27.00 1 . .
plain 25.31+937 2 11.00->25.00 Bundesministeriums der Justiz
und fiir Verbraucherschutz,
2013
syr kolbasa Luhskij 27.27 1
yadh peyniri 30.50 1

*x = arithmetic mean, sd = standard deviation, n = sample size

TABLE 4: Microbiological counts [log cfu/g] of selected non-EU cheeses (n = 65) part

1: fresh, brine, soft, and pasta filata cheeses. For sample sizes see Tab. 2.

fresh cheeses

Berendi tulum peyniri
Istanbolly cheese
fabne

labne type

for peyniri

tulum type

brine cheeses

beyaz peyniri

Dumiati

feta cheese

gaban nabalst type
dibnah “Akawi type
gibnah baida’ biramili
garis

sliveényf

soft cheeses

fiime gerkez peyniri
yumusak peynir

pasta filata

Antep peyniri
cecil peyniri
gibnoh magdaloh
hellim peyniri

ip peyniri

Kasar peyniri
Kasar peyniri type
kolot peyniri

Kdy peyniri

sen ichi kama
stroka syr

stinme peyniri

tel panir

tel peyniri type
telak panir

Enterobac-
terigceae

<dl*
<dl
<dl
<dl
2.4
4002

<dl
<dl
2.7
<dl
<dl
<d|
<dl
2.2

<dl
<dl

2.8
<dl
53
<dl
<dl
<dl
4016
<d|
<dl
<dl
<dl
<d|
4.2
<dl
5.1

Yeasts and Total aerobic
E. col moulds bacterial counts
<dl <d| 5.2
<dl <dl| <dl
<dl <dl| <dl
<dl 3.9 >7.5
<dl >4.5 6.7
2.2 25106 5716
<dl 28 7.3
<dl <3.7 5.1
<dl <d| 3.6
<dl 1.7 6.2+0.3
<dl <3.7 3.7
<dl <d| <37
<dl| <dl <3.7
<dl <d| 6.1
<dl <d| 5.2
<dl LT* 55t1.6
<dl <d| 6.9
<dl 4.4 7.0
<dl <d| 4.2+11
<dl <d| 35
<dl 1.7
<dl <d| S5t
3.1+03 36114 6.2+1.2
<dl <d| 7.4
2.0 4.4 7.5
<dl <d| 3.5
<dl <d| 6.2+0.5
<dl <d| 4.1
<dl 26 58+13
<dl 3.1 6.9
<dl 24 49

*<dl = below detection limit (i. 2.7 log cfulg in Enterobacteriaceae, 1.7 log cfulg for . col; yeasts and moulds, and 3.5 log cfulg total aerobic bacterial counts)

tents of =10, 20, 30, and 40 %, resp. (Abd-El Salam and
Benkerroun, 2006). Many cheeses contained relatively high
amounts of fat (tab. 2 and 3) which is rather typical, since
e. g. in Northern Africa cheeses are in high esteem because
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of their ability to provide energy to hard wor-
kers via fat. Recently, low-fat versions of tra-
ditional products have been developed (con-
tributing to the high degree of variation
among values) and their consumption pro-
moted (WHO, 2012).

Then, the literature was very heterogene-
ous, and while some products like ulum and
Dumiafi are relatively well-documented (EI-
Baradei et al., 2007; Hayaloglu et al., 2008a),
others lacked published data completely.
Besides, the literature usually reflects a given
status quo by describing products from a
certain area (Ergonil et al., 2001) rather
than presenting standards.

Finally, differences between reference
values and measured ones may also be ex-
plained by misclassification of the cheeses. It
must be remembered that because the sam-
ples were category 2 material, no sensory
analysis could be made which would have
improved the recognition of a given product.

TABLE 5: Microbiological counts [log cfu/g] of selected non-EU cheeses (n = 65)
part 2: yellow cheeses, cheese preparations, and processed cheeses. For
sample sizes see Tab. 4.

Enterobac- Yeasts and Total aerobic
teriaceae E. coli moulds bacterial counts
yellow cheeses
Rami 5.0+0.289 <dl <dl 63+1.2
cheese peparations
lavas peyniri type <dl <d| 2.2 6.9+0.2
misg <dl =d| <dl 44+1.1
Sanklis 5.2 <dl <dl 4.6
Van otlu peyniri type =dl <d| =dl 6.8
processed cheeses
dilimli peyniri <dl <dl <dl 36
plain <dl <d| <dl 59+12
syr kolbasa Luhskif <dl =dl <dl <dl
vadh peyniri <dl =d| <dl 4.4

*<dl = below detection limit (1. 2.7 log cfulg in Enterobacteriaceae, 1.7 log cfu/g for E. col; yeasts and moulds, and 3.5 log cfulg total aerobic bacterial counts)

TABLE 6: Illegally-imported cheeses exceeding recommended EU and German
microbiological thresholds as compiled by Klein and Schiitze (2011).
Areas marked in grey indicate parameters that are not applicable to a
given cheese group (cf. tab. 1), and “.” means “no data”, while “total of

Microbiology samples” refers to all samples analysed of a given cheese type.
A,S w1tI.1 the .fat Conten?’ sample sizes for the Samples [n] above recommended threshold (see tab. 1) Total of
microbiological analysis were very small. A | Cheese group
. . . . Enterobac- Total aerobic samples
direct comparison with literature values (as Cheese type Yeasts and moulds
cited in Grabowski et al., 2015) is therefore terfaceae bacterial count (n]
problematic. Instead, the results were evalu- fresh cheeses
ated applying the food safety criteria esta- labne type 1 1
blished at EU and German level (Klein and ; .
or peyniri 1 1
Schiitze, 2011). i s 5 .
Only ten of the 40 different cheese types SEcm Y
did not comply with these requirements, with | pastafilata
elevated counts Enterobacteriaceae, yeasts dibnah mogdilah type 1 2
and mould being most frequent. These are Kasar peyniri type 2 4
typical conditions, but contrarily to the &1 pariie i g
literature (summarized in Grabowski et al., . .
. . telak panir 1 1
2015), no salmonellae, listeriae nor elevated
counts of E. coli nor CPS were encountered. cheese preparations
Many traditional cheeses contain zoonotic Sanklis 1 1
and opportunistic pathogens that are a processed cheeses
serious challenge to public health, and in fact o 3 3
many case reports made in the countries of ; .
. . vagh peyniri 1 1
origin state that the obtained values ranged
above national (e.g. Turkish or Egyptian) | total 2 ¥ 3

standards (Arab Republic of Egypt, 2005; El

Zubeir et al., 2004; Sert et al., 2007). Besides, passengers
travelling long distances and carrying dairy products in
their luggage are unlikely to be able to maintain the cold
chain. Insofar, elevated bacterial counts could have been
expected.

On one hand, many of the sampled products were indu-
strially-crafted, and the usage of heat-treated milk together
with an air-tight packaging (if existent) may have elimi-
nated major health risks. Still, this is no absolute guarantee
for food safety as was seen in a study in which heat-treated
dairy products confiscated at Brazilian airports did contain
a series of pathogens including Brucella spp. and Myco-
bacterium spp. (Barros de Melo et al., 2014).

On the other hand, the literature also mentions
cases in which the products were actively analysed for a
given parameter in its country of origin, but was not de-
tected. In this way, the following cheeses types were
negative for

B Salmonellae: labne, beyaz peyniri, gaban nabiilsi, panir
Lori, Ritmi,

B Listeria monocytogenes: labne, Kasar peyniri,

B E. coli: labne, fiime ¢erkez peynir, and

B Coagulase-negative staphylococci: labne (Al-Dabbas et
al., 2014; Fadel and Ismail, 2009; Semaan et al., 2011;
Truzyan, 2003).

Finally, since the material had to be frozen, this might
have had an impact on the outcome of recovery rate
and the cultivability in the microbiological analysis.
Although freezing may not affect viability of many patho-
gens as such, accompanying conditions (e. g. duration, low
pH of the medium resp. matrix, reproductive phase of the
bacteria) and cycles of freezing and thawing can lead to
marked reductions in bacterial growth afterwards (Archer,
2003).
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Conclusion

The present survey overviewed the fat content and micro-
biological properties of some non-EU cheeses confiscated
at German borders. The heterogeneity of results is
reflected in the literature showing that these products are
characterized by a high degree of idiosyncrasy. While risks
because of food-borne diseases are known from many of
these cheese types, the reasons for relatively favourable
microbiological results in the present survey may be due to
hygienic manufacturing in the first place (including growth
control via traditional methods) or biases because of
prescribed risk material handling procedures. In any case,
the scarcity and variability of data stresses the need to
enhance research and surveillance in this area, even more
so as the manufacture of many products is shifting from
artisanal to industrial level in order to ensure public health
in the countries of origin.
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