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Abstract

Four hundred-fifty samples of mouldy Surk, a Turkish traditional skim milk cheese, were collected at retail markets, small dairy
plants and houses in Hatay province of Turkey, and were examined for the presence of storage mites. Only one species of storage mite,
Tyrophagus putrescentiae (Schrank) was found in 38 of 450 samples (8.44%). The moisture and salt contents and pH value of the mouldy
Surk cheese samples studied were determined as 44.59%, 5.88% and 5.31, respectively. In conclusion, in order to avoid storage mites, the
production and storage stages of Surk cheese should be carried out under hygienic and right environmental conditions and it should be

consumed freshly.
© 2006 Elsevier Ltd. All rights reserved.
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1. Introduction

Storage mites are mostly found in stored food products
and in occupational environments including storehouse,
mills, farms and other sites with high density of mites
(Armitage & George, 1986; Hughes, 1976; Li, Cui, Wang,
Yang, & Tian, 2003a; Thind & Clarke, 2001). Over sixty
species of mites contaminating stored foods were listed by
Hughes (1976). Among the most common food-contami-
nating species of mites reported as Tyrophagus putrescentiae
(Schrank), Tyrophagus longior (Gervais), Thyreophagus
entomophagus (Laboulbene) and Acarus siro L., which
are from Acaridae, Suidasia pontifica Oudemans, which
are from Suidasiidae, Dermatophagoides pteronyssinus
(Trouessart), Dermatophagoides farinae Hughes and Eurogl-
yphus maynei (Cooreman), which are from Pyroglyphidae,
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Glycyphagus domesticus (De Geer), Lepidoglyphus destruc-
tor (Schrank) and Gohieria fusca Oudemans, which are from
Glycyphagidae (Olsen, 1998; Thind & Clarke, 2001).

The mold mite, Tyrophagus putrescentiae (Schrank) is a
cosmopolitan storage mite species and infests commonly
stored foods with high fat and protein contents such as
cheese, bacon, peanuts, dried eggs, flours and some cereals
etc. (Hill, 2002; Hughes, 1976). Development time for one
generation of mites is 10 days (ranging from 9.5 to 130
days) depending on environmental conditions. The opti-
mum temperature is average 25 °C (ranging from 8.5 to
36 °C) and optimum relative humidity in the environment
is 80-90% for growth of mold mites. Adult mites live for
about 2-5 months (Hill, 2002). Mites tend to congregate
on the surfaces of food product (Olsen, 1998). These mites
may cause acute enteritis, diarrhea, damage to urinary tract
and allergic reactions including systemic anaphylaxis
when contaminated food products are ingested, handled
or inhaled (Armentia et al., 1994; Hughes, 1976; Li,
Cui, Wang, Yang, & Tian, 2003b; Matsumoto, Hisano,
Hamaguchi, & Miike, 1996; Matsumoto & Satoh, 2004).
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Surk cheese is a special and traditional dairy product
and is commonly consumed in the Hatay province, located
in the southern Turkey. It is generally produced in small
dairy plants and houses in villages. Surk cheese is manufac-
tured from skim milk cheese (¢okelek), made from diluted
yoghurt (ayran) through boiling, which was then put under
pressure for 5-6 h to release its water through a cotton bag.
Various spices including peppermint, thyme, cumin, black
pepper, cinnamon, ginger, (0.1%-0.3% each), chili pepper
(2%) and salt (5%) are added into skim milk cheese. Some
may also choose to add garlic (1%). The mixture is given a
pear-like shape after kneading. These balls were consumed
either fresh or after storage of =20-25 days at ambient
temperature for making mouldy (Gdiler, 2000). It has to
be noted that there is no standardized manufacturing
method of Surk cheese.

Allergenic mites have been recently identified as an food
safety issue, based on clinical findings that mite allergens
may induce allergic disorders. To our knowledge, there
has been no case of human disorder associated with storage
mites in poorly stored local products reported in Turkey.
However, there is no study carried out on the occurrence
of storage mites in Surk cheese, which is commonly con-
sumed food in Hatay province. The aim of this study was
to determine the occurrence of mites in Surk cheese con-
cerning public health.

2. Material and methods
2.1. Samples

Four hundred-fifty mouldy Surk cheese samples (each
~200 g each) were collected randomly between June and
November 2004 from different retail markets, small dairy
plants and houses in villages of the Hatay province. The
samples were transported in plastic bags to the laboratory.

2.2. Determination and identification of mites

About 5 g Surk was scraped from the surface of the sam-
ples into different petri dishes for each samples and were
then squashed. After 8-10 ml of 10% KOH is added. The
mixture was heated, but not boiled, to dissolve the cheese.
After cooling, the resulting material was poured into a cen-
trifuge tube and a saturated sugar solution was added. The
tube was centrifuged at 200 G for 5 min and the surface
material collected and then examined morphologically
after mounted in Hoyer’s medium on microscopic slides

Table 1

(Sloss, Kemp, & Zajac, 1994). The identification of mite
species was based on the keys of Hughes (1976) and Lee
and Choi (1980). The numbers of mites and eggs were given
as per 5 g of Surk.

2.3. Chemical analysis

The moisture and salt contents and pH measurements
were carried out for only 50 samples randomly selected
from total 450 mouldy Surk samples. While pH was mea-
sured using a pH meter with a glass electrode (Orion,
420A-USA), moisture content was determined by heating
at 105 °C to constant weight. Salt content were determined
according to the Turkish Standards (Cheese—Determina-
tion of Chloride Content, 1978). Duplicate tests were done
for each analysis.

2.4. Statistical analysis

The numerical results of chemical analysis are given as
mean, minimum, maximum and standard deviations (SD)
with n being number of samples, using SPSS software
(SPSS for Windows, 9.05 program).

3. Results and discussion

In this study, the presence of storage mites were investi-
gated in total 450 Surk cheese samples. The mites were all
identified as T. putrescentiae, which is from Acaridae fam-
ily. Total numbers of 7. putrescentiae at different develop-
mental stages including eggs, larval, nymphal and adult
mites were 1208. Only 38 of 450 (8.44%) were found to
be positive for adult mites, while larval and nymphal mites
and eggs were determined only in these adult mites-positive
samples (MPS) at different rate (Table 1). The mean num-
ber of mites at different developmental stages excluding
eggs per 5 g of samples among positive ones was 23.73.
In 36 of 38 MPS, the numbers of adult mites were fewer
than twenty and the highest number of mites was 29 in
one MPS, which were in different developmental stages
excluding eggs.

There are few studies concerning surveying mites infes-
tation in cheese (Tigin & Ozer, 1971; Umur, 1995; Yaman,
Seving, Altindz, & Uslu, 2000). Tigin and Ozer (1971)
investigated the mites in Turkish Kashar cheese and
found two species of mites, Acarus siro and Caloglyphus
rhizoglyphoides, but they did not provide any information
on the prevalence of the mites in cheese samples. In the

The number of T. putrescentiae at different developmental stages found in MPS of Surk cheese

Total number Mean + SD Minimum Maximum % of MPS
Eggs 306 15.04 4 12.44 2 42 4.66 (21 of 450)
Larval mites 186 14.30 +7.07 1 24 2.88 (13 of 450)
Nymphal mites 247 19.00 £ 7.17 2 26 2.88 (13 of 450)
Adult mites 469 (9365, 3104) 12.34 +6.12 1 29 8.44 (38 of 450)
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study carried out by Umur (1995), the prevalence of A. siro
was 73.3% in old Turkish Kashar cheese samples. Yaman
et al. (2000) reported prevalences of A. siro infestation as
10.34% and 3.27% in mouldy cheese and Tulum cheese,
two traditional Turkish cheeses, respectively.

The analysis of moisture and salt contents were carried
out and pH was measured for only 50 Surk cheese samples
randomly selected from total 450 samples. The summary of
the analyses are given in Table 2. Durmaz, Tarakgi, Sagun,
and Aygiin (2004) found higher moisture content (50.28%)
in Surk samples than that in our study, while the salt con-
tent and pH were comparable. Leitao (1988) suggested that
the fungi associated with stored grains are induced to pro-
liferate at moisture contents greater than 13.5%, above
which growth of mites is favored. Mites need a moist envi-
ronment, which, in turn, induce the growth of fungi and
yeast and the mites feed on both the fungi and yeasts (Hill,
2002). Consistently, the moisture content of Surk samples
in the present investigation was 44.59% (Table 2), which
favors the growth of moulds and mites in Surk. Woertz
et al. (2002) reported that the mold mites are able to repro-
duce most readily in nutrient media of a pH 4 in 9-10
weeks. In consistent with the report given above, the pH
value of the samples in our study was 5.3, which is close
to the value stated. To our knowledge, there is no study
carried out about effects of salt content of food products
on growth of storage mites.

It is also suggested that mites are carriers and distribu-
tors of toxigenic fungi in stored grain kept under
warm and moist conditions (Armitage & George, 1986;
Franzolin, Gambale, Cuero, & Correa, 1999). Miller
(1995) pointed out that the fungi in storage environments
have been documented as mycotoxin producers which
may endanger human health after consumption of contam-
inated food. Consistently, the poor storage conditions of
foods may be resulted in serious mite infestations from
food products (Hill, 2002). This author suggested a number
of methods for avoiding from storage mites in stored food
products: maintaining relative humidity at 60% in the envi-
ronment, a moisture content less than 13.4% in stored food
products, gamma radiation, hermetic storage, and modified
atmosphere. Refrigeration could also be a way to suppress
the growth of storage mites, as Matsumoto and Satoh
(2004).

Olsen (1998) suggested that less than 75 mites per 100 g
of canned mushrooms or 15g of dried mushrooms are
harmless and unavoidable in non-sensitive people to mite
allergens, which is consistent with FDA guidance. In this
study, the mean number of storage mites in infested

Table 2
The chemical characteristics of Surk cheese (17 = 50)

Mean + SD Minimum Maximum
pH 5.31+0.74 4.24 6.42
Salt (%) 588+ 1.74 3.43 8.60
Moisture (%) 44.59 +7.34 31.76 56.93

mouldy Surk cheese samples was 23.73 per 5 g Surk, which
is comparable to the critical level stated above. There are
no statutory limits concerning the number of mites that
could be present in foods in Turkey. However currently,
safety margin for avoiding sensitization or reaction to aller-
genic mites in food is unknown. But it has to be noted that
extremely sensitive people to mite allergens may be at risk
from any level of mite contaminations, considering that 7.
putrescentiae is known to induce IgE-mediated reactions in
people (Olsen, 1998; Tee, 1994).

In conclusion, the mouldy Surk is a favorable product
for the mites. Therefore, we suggest that the manufactur-
ing, packaging, marketing and especially storage of Surk
cheese should be carried out under hygienic and right envi-
ronmental conditions and it should be consumed freshly.
Further studies are needed to uncover the relationship
between storage mites and moulds on the Surk cheese
and to demonstrate if the storage mites in the poorly stored
Surk cheese could be cause of human disorder.
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