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INTRODUCTION

Stored products mites are found in different product
stores and sometimes, in high concentration. Mites
flourish in warm and damp environments where they feed
on protein rich substances such as grain, fungi and other
micro-organisms. Both house dust mites and storage
mites occur in damp dwelling (Harju et al., 2006). Mites
cause significant grain weight losses and decrease of
germinability (Zdarkova and Reska, 1976). Their activities
cause heating of grain mass and moisture translocation
which permits the development of molds and germination
of the grain, contamination by alive and dead mites,
different stages as well as exuviae and feaces resulting in
being harmful for human consumption (Hughes, 1976).
Mites are vectors of toxicogenic fungi (Hubert et al,
2003). which contribute to contamination of food and feed
with mycotoxins ( Franzolin et al., 1999) and Hubert et al,
2004). 1t is possible for the workers and even the custo-
mers to be exposed to mites and their allergens (Harju et
al., 2006), either by handling, inhaling or/and ingestion of
mites- contaminated food.

Respiratory allergy, bronchial provocation, wheezing,

rhinitis, contact dermatitis, urticaria and asthma have
been associated with storage mites (Cuthbert and
Jeffrey, 1993) and Olsson, Van Hage- Hamsten, 2000),
Korunic, 2001), Borghetti et al., 2002), Musken et al.,
2003), Wang et al., 2003), Matsumoto and Satoh, 2004),
Walusiak et al., 2004), Stejskal and Hubert, 2008), also,
there is increasing evidence that ingestion of mites
contaminated food can affect human health, causing
several intestinal allergic reactions such as vomiting,
gastrointestinal disorders, abdominal cramps, wheezing,
cough, difficult breathing, throat discomfort, dyspnea,
urticaria and angioedema (Castillo et al., 1995), Scala,
1995), Blanco et al, 1997), Sanchez-Borge et al., 1997),
Antunes et al., 1999), Sanchez-Borges et al., 2001),
Guerra Bernd et al.,, 2001), Dutau, 2002), Wen et al,
2005), Sanchez-Borges et al., 2008), Sanchez-Borges et
al., 2009), Yan et al., 2008). Prolonged ingestion of mite
contaminated foods causes various alterations in the
small intestinal tissues of rats (Saleh and Al-Nasser,
2007).

The present study aims to estimate the distribution of



stored products mites in wheat flour in different regions of
Jeddah Governorate.

MATERIALS AND METHODS
Collection of mites

Wheat flour samples of 150 gm each were collected monthly from
different product stores such as bakeries, warehouses, mills,
department stores and houses. Samples were collected from three
different regions in Jeddah (North-Middle and South); three
replicates were taken from each region during a nine month period
from October 2009 June 2010.

Extraction and identification of mites

Samples were collected in paper bags and transported to the
laboratory with labels including the region and date of collection.
Mites were extracted using modified Tulgren funnel apparatus
(Aspaly et al., 2007) and left for a period of 48 h. Extracted mites
were received in Petri dishes containing 70% ethyl alcohol, and
then mounted in Hoyer's medium on glass slides. Mites counts
were assessed as the number of individuals in each replicate for
the three regions monthly with the aid of a dissecting binocular
microscope, specimens were identified microscopically and
classified into their taxonomical rank by using different specific keys
Hughes,1976), Krantz, 1978).

Statistical analysis

Data were analyzed using the 2 ways ANOVA test to compare the
mite species numbers monthly in the three regions of Jeddah.

RESULTS

Results of the present study identified five species of
store products mites belonging to four families:
Dermatophagoides farinae (Pyroglyphidae), Acarophenax
tribolii  (Acarophenacidae), Cheyletus malaccensis
(Cheyletidae), Blattisocius tarsalis and Blattisocius
keegani (Ascidae). Wheat flour samples collected from
three regions of Jeddah (North-Middle and South) varied
in the mites numbers during the sampling period from
October 2009 to June 2010.

Results in Table 1 represent the mean numbers of
mites for each species per 150 gm of wheat flour collec-
ted monthly from the three regions. According to the
mean numbers of mites from the nine months, D. farinae
was the most dominant species in the three regions,
recording a highest rate in the North and the Middle
(13.73 and 13.53), respectively. These increasing rates
were significant in comparison with the other species.
The highest number of D. farinae was in the month of
January, with 20.89, 20.89 and 19.56 in the North, Mid-
dle and South, respectively. We observed a significant
difference in May in all the three regions (9.33, 7.11 and
4.89).

The mean number of A. tribolii during the nine months
was 10.96 and 11.01 in the North and the Middle with
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significant differences in comparison with the other
species. A. tribolii was not detected in the South, and it
reached the highest number in February (89.20 and
22.22) and the lowest number in June (2.67 and 0.00) in
the North and the Middle, respectively (Tablel).

C. mallaccensis was detected in all samples collected
during the sampling period but in few numbers. Tablel
shows that C. mallaccensis recorded significant increase
in the Middle region (4.25), in comparison to the North
and South regions (3.11 and 3.06). The distribution of C.
mallaccensis varied all through the nine months in the
three regions recording the highest number during No-
vember in the Middle (7.11), a non significant decrease
was observed during the month of June (0.00, 0.44 and
0.44) in the North, South and Middle regions,
respectively.

On the other hand, B. tarsalis and B. keegani were not
detected in the North and the Middle during the nine
months of study; these two species were recorded just in
the South region with a mean number of 6.87 and 5.43
for B. tarsalis and B. keegani respectively (Table 1).

Distribution of the five species of mites throughout the
nine months of study is represented in Table 2. It is
obvious that D. farinae (12.84) was the most dominant
species in Jeddah followed by A.tribolii (7.32), C.
mallaccensis (3.47), B. tarsalis (2.29) and B. keegani
(1.81) with significant differences.

According to the numbers of mites in each region,
regardless of the species, it was observed that the distri-
bution of mites slightly varied in the three regions (Table
3). The differences between the mean numbers of
studied species were not significant except for the month
of October where a significant difference appeared bet-
ween the Middle region (3.02) and South region (1.78).

Increasing rate of temperature and relative humidity
was observed during the season of sampling except for
the months of December, January and February which
recorded a slight decrease in the temperature degrees
(Table 4).

DISCUSSION

The results of the current study showed that wheat flour
samples collected during nine months, from three regions
in Jeddah contained small numbers of stored product
mites. We noticed that D. farinae was the most prevalent
species in all the collected samples. D. farinae is a free
living mite belonging to the family Pyroglyphidae which is
meanly found in house dust, feeding on organic debris,
fungi, saprophages and detretivores, but it could be found
in stored products too. Several studies referred to the
presence of D. farinae in different stored food stuff such
as wheat flour (Zaher, 1986), Matsumoto et al., 2001), Al-
Nasser, 2007; Yi et al., 2009), bran and maize (Saleh et
al., 1985), Bran (Baker, 2000), wheat and grain residue
(Mahgoob et al., 2006), broad bean and rough rice
(ElI-Sayed and Ghallab, 2007).
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Table 1. Distribution of five mites’ species in three locations (North, Middle and South) in Jeddah during the nine months from October 2009 to June 2010.

Insect Location October November December January F  ebruary March April May June Total Mean
Dermatophagoi  North 9.78° 18.67° 20.89° 20.89° 18.67° 1422  9.78* 7.11° 356 12356%  13.73°
des farinae Middle 9.332 18.67% 19.56% 20.89° 18.67° 13.33*  8.44% 933 356% 121.78% 13532
South 3.56™ 17.33° 15.56° 19.562 16.00 © 12.00%  9.78% 4.89° 267% 101.33° 11.26"
A o North 1.33¢ 18.222 20.44% 20.44°2 20.89% 13.33®  4.00° 000" 000%® 9867° 10.96°
tri(l::)aé)rlﬁp enax Middle 1.78% 19.56° 19.11° 20.002 22222 1333 311 000" 000° 99.11°  11.01°
South 0.00¢ 0.00° 0.00° 0.00¢ 0.00° 0.00¢ 0.00¢ 000" 0.00° 0.00¢ 0.00¢
Blattisoci North 0.00¢ 0.00' 0.00° 0.00¢ 0.00f 0.00¢ 0.00¢ 000" 0.00° 0.00¢ 0.00°¢
attisocius Middle 0.00¢ 0.00' 0.00°¢ 0.00¢ 0.00 0.00¢ 0.00 0.00" 0.00°? 0.00°¢ 0.00°¢
tarsalls cd b c b c b bc ef a c c
South 1.78 12.00 12.44 12.44 15.11 5.33 2.22 0.44 0.00 61.78 6.87
Blattisoci North 0.00° 0.00° 0.00° 0.00¢ 0.00° 0.00¢ 0.00¢ 000" 0.00° 0.00¢ 0.00¢
attisocius Middle 0.00¢ 0.00' 0.00°¢ 0.00¢ 0.00 0.00¢ 0.00 0.00" 0.00°? 0.00°¢ 0.00°¢
keegani cd be c b d be cd f a d d
South 1.78 9.78 10.22 9.78 11.56 4.44 1.33 0.00 0.00 48.89 5.43
Cheviet North 1.33¢ 6.22% 5.78 ¢ 5.33°¢ 3.56°¢ 2.22% 133  1.78%  0.00° 27.56f 3.06f
eyletus Middle 4.00° 7.11% 6.22 ¢ 6.67 ° 5.78° 356 267 1.78d° 044%  38.22°  4.25°
malaccenSIS cd e d c e cd cd a f f
South 1.78 4.00 5.78 4.44 5.33 2.22 1.78 2.22d  0.44 28.00 3.11
F 005 * * * * * * * * ns * *
LSD 0.05 2.10 3.03 2.59 2.70 2.63 2.74 2.08 1.76 - 9.60 1.07

Values within columns not sharing common superscript letters are differ significantly at p < 0.05.

Favorable conditions for high populations of
house dust mites are 25 to 32T at relative
humidity and 5 to 87% (Saleh et al., 1985). Dust
mites populations flourish best in wheat flour
compared to the other varieties of flour and at
ambient temperature with high humidity instead of
the air conditioned environment (Yi et al., 2009).
High relative humidity in combination with tem-
peratures at about 25T leads to high density of
mites in whole wheat (Danielsen et al., 2004).

In the present study, D. farinae was present in
the wheat flour samples collected all over the nine
months despite the increasing rate of temperature

and relative humidity in Jeddah which is in agree-
ment with previous study (Edrees and Saleh,
2008), reporting that D. farinae was the only spe-
cies collected during summer season from dust
samples in Jeddah, as it can undergo dryness and
low humidity in comparison with other species of
dust mites.

A. tribolii was detected in the present study in
samples collected from the North and Middle
regions, belonging to the family Acarophenacidae
which is meanly parasitic on Tribolium spp.
(Lopez, 2005), sucking their haemolymph. A.
tribolii was recorded previously in flour and rice

(Saleh,1980); wheat, corn, lentil and bean (Wafa
et al,1996); bran (Baker, 2000); wheat flour and
grainresidue (Al-Nasser, 2007), Mahgoob et al.,
2006). Results of the present study revealed the
presence of C. malaccensis in all samples collec-
ted during the nine months from the three regions
but it was detected in small numbers. C.
malascensis belongs to the family Cheyletidae,
this predator is found in stored products and/or in
house dust predating on Pyroglyphids and Acarids
mites (Kandil,1974; Hafez, 1977) C. malaccensis
is a major predatory mite in grain storage sys-
tems (Athanassiou et al., 2002; Putatunda, 2005;
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Table 2. Distribution of five mites’ species in Jeddah during the nine months from October 2009 to June 2010.

Insect October November December January February M arch April May June Total Mean
Dermatophagoides farinae 7.56° 18.22° 18.67° 20.44°2 17.78% 13.19% 9.33% 7.11° 3.26° 115.56% 12.84°
Acarophenax tribolii 1.04° 12.59° 13.19° 13.48° 14.37° 8.89° 2.37°  0.00° 0.00°" 65.93°  7.32°
Blattisocius tarsalis 0.59° 4.00° 4.15¢ 4.15% 5.04° 1.78°¢ 0.74  0.15° 0.00" 20.59¢  2.29¢
Blattisocius keegani 0.59° 3.26¢ 3.41° 3.26¢ 3.85° 1.48°¢ 0.44%  0.00° 0.00" 16.30¢ 1.81¢
Cheyletus malaccensis 2.37° 5.78° 5.93° 5.48° 4.89° 2.67° 1.93*  1.93° 0.30° 31.26° 347°
F 005 * * * * * * * * * * *
LSD 0.05 1.21 1.75 1.49 1.56 1.52 1.58 1.2 1.02 0.78 5.54 0.62

Values within columns not sharing common superscript letters are differ significantly at p< 0.05.

Table 3. Distribution of mites in three locations (North, Middle and South) in Jeddah during the nine months from October 2009 to June 2009.

Location October November December January Februar vy March April May June Total Mean
North 2.49% 8.62% 9.42% 9.33% 8.62% 5.96°% 3.02° 1.78°2 0.71% 49.96% 5.552
Middle 3.02° 9.07% 8.98% 9.51% 9.33% 6.042 2.84% 2.22° 0.80° 51.82° 5.762
South 1.78° 8.62% 8.80% 9.24% 9.60% 4.80° 3.022 1.51° 0.62° 48.00° 5.33°
F 0.05 * n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s. n.s.
LSD 0.05 0.94 - - - - - - - - - -

Values within columns not sharing common superscript letters are differ significantly at p< 0.05.

Table 4. Temperature degrees and relative humidity in Jeddah during the nine months from October 2009 to June

2010.
Month Temperature (C) Relative humidity (%)
Maximum Minimum Mean Maximum Minimum Mean

October 37.9 24.4 30.3 98 8 62
November 33.0 22.8 27.6 98 13 66
December 30.7 20.7 25.0 97 16 66
January 32.0 19.6 25.0 96 6 59
February 31.2 19.3 24.7 97 18 66
March 33.9 20.2 26.5 96 11 61
April 35.8 23.8 29.3 100 14 58
May 37.0 24.1 30.0 91 4 57

June 40.2 258 32.2 97 3 53
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Palyvos et al., 2008).

It has been detected previously in wheat (El-Desouky,
1991; Athanassiou et al., 2005), bran (Al-Nasser 2007,
Saleh et al., 1985; Baker, 2000; El-Desouky, 1991)
wheat flour (Al-Nasser, 2007; Saleh et al.,1985; El-Sayed
and Ghallab, 2007; Putatunda, 2005) rice (Al-Nasser AS,
2007), Saleh et al.,1985), maize, broad bean and rough
rice (El-Sayed and Ghallab, 2007), grain residue
(Putatunda, 2005; Palyvos et al.,, 2008; Hubert et al.,
2006) and, different grains (Mahgoob et al., 2006;
Habibpour et al., 2002), in stores dust (Zheltikova et al.,
1997).

A previous study reported that there is a significant
positive correlation between the occurrence and popu-
lation density of the predatory and pest mites, indicating
that the occurrence of Cheyletus predators and their prey
are either density dependent or regulated by the same
physical factors such as temperature, humidity and
cleaning, and that decreasing temperatures decrease the
development of Cheyletus spp. more rapidly than those
of pest mites (Lukas et al., 2007).In the present study, it
was obvious that increasing temperature and relative
humidity were the reason for decreasing the development
of the predatory mite because of the hot weather in
Jeddah during the sampling period.

B. tarsalis and B. keegani were detected in small hum-
bers during the present study and were not detected in
the North nor the Middle; belonging to the family Ascidae,
Blattisocius species were predators which feed on eggs
of different grain beetles (Tribolium confusium, T.
castaneum and Oryzoephilus surinamensi) (Barker,
1967), and on the eggs of Acarids mites (Thind and Ford,
2006).

B. keegani was reared on two stored grain mites Fawzy

MMH, 1996), Suidasia nesbetti (Hughes) and
Grammolichus aegypticus Shereef and Fawzy. The same
species was reared on the larval stages of Tyrophagus
putrescentiae  (Schrank) and Rhizoglyphus robini
Claparéde (El-Sanady, 2005).
Previous studies recorded the presence of Blattisocius
species in different stored foodstuff: bean (Saleh, 1980),
wheat bran (Saleh et al.,, 1985), bran (Baker, 2000),
Athanassiou et al., 2001), rice and barley (Al-Nasser,
2007), maize, wheat flour, wheat, broad bean and rice
(ElI-Sayed and Ghallab, 2007).

Decrease of mite numbers observed in the current
study could be related to the climatic conditions during
the seasons of sampling, which were inconvenient to the
development and reproduction of the mites. We suggest that
the components of wheat flour and its moisture content
could be effective in decreasing the mites’ numbers.
Previous study mentioned that the environmental and
storage conditions may influence food contamination and
mite development (Brazis et al., 2008).

A study on dust mites in groceries related the presence
of mites in high numbers to the moisture, mould damage
or lack of cleaning and they reported that having no mites
in a sample does not mean that there are no mites in the

premises because mite densities can be low or the
sampled location may not be ideal for mites to thrive.

Conclusion

The previous discussed results provide limited but
important information concerning the presence of mites in
stored foodstuff especially wheat flour and their possibility
to affect human health if handled, inhaled and/or
ingested. Despite the decreasing rates of mites during
the sampling period of this study, nevertheless, mites and
their allergen could increase and accumulate in the
infested wheat flour during the prolonged periods of
storage especially if the climatic conditions were
convenient for their development and reproduction.

There is a need to undertake similar studies on a wide
range of foodstuff and to investigate the levels of mites
allergen in food and to establish the threshold for allergic
response with consideration to the prolonged period of
storage and to the climatic changes (temperature and
relative humidity) throughout the year which might be
somehow convenient for the development and reproduc-
tion of mites and cause an increase in their population
and allergen in the foodstuff.

ACKNOWLEDGEMENTS

The author would like to thank Professor Dr. Mohamed
Zaky Ali, Zoology Department, Faculty of Sciences at
Qena, South Valley University, Egypt, for revision of the
manuscript in addition to the support provided by
Professor Dr. Amina Essawy Essawy, Zoology
Department, Faculty of Sciences, Alexandria University,
Egypt, in the statistical analysis.

Information about temperature degrees and relative
humidity were provided by the Presidency of Meteorology
and Environment Protection in King Abdul Aziz
University, Jeddah.

REFERENCES

Al-Nasser AS (2007). Studies on some stored products mites in Jeddah
Governorate of Saudi Arabia. Ph.D. Scie. Thesis. Girls College ,King
Abdul Aziz Univ. Jeddah. K.S.A.

Antunes HBB, Aruda LK, Bernd LAG (1999). Anaphylaxis induced by
mite-contaminated corn flour. J. Allergy, 54: 204.

Aspaly G, Stejskal V, Pekar S, Hubet J (2007). Temperature —
dependent population growth of three species of stored product
mites(Acari:Acaridida). J. Exp. App. Acarol., 42: 37-46.

Athanassiou CG, Kavallieratos NG, Palyvos NE, Sciarretta A,
Trematerra P (2005). Spatiotemporal distribution of insects and mites
in horizontally stored wheat. J. Econ. Entomol., 98(3): 1058-1069.

Athanassiou CG, Palyvos NE , Eliopoulos PA , Papadoulis GT (2001).
Distribution and migration of insects and mites in flat storage
containing wheat. J. Phytoparasitica, 29(5): 379-392 .

Athanassiou CG, Palyvos NE, Eliopoulos PA, Papadoulis GT (2002).
Mites associated with stored seed cotton and related products in
Greece. J. Phytoparasitica, 30: 387-394.

Baker AA (2000). Studies on some stored product mites. M. Scie.
Thesis. Faculty of Agric., Alexandria Univ. Egypt.



Barker PS (1967). Bionomic of Blattisocius keegani Fox (Acarina:
Ascidae), a predator on eggs of pests of stored grain. Can. J. Zool.,
45(1): 93-99.

Between toxigenic Aspergillus flavas Link and mites (Tyrophagus

Blanco C, Quiralte J, Castillo R, Delgado J, Ateaga C, Barber D,
Carrillo T (1997). Anaphylaxis after ingestion of wheat flour
contaminated with mites. J. Allergy Clin. Immunol., 99: 308-313.

Borghetti C, Magarolas R, Badorrey |, Radon K, Morera J, Monso E
(2002). Sensitization and occupational asthma in poultry workers
(Barc). J. Med. Clin., 118(7): 251-255.

Brazis P, Serra M, Selles A, Dethioux F, Biourge V, Puigdemont A
(2008). Evaluation of storage mite contamination of commercial dry
dog food. J. Vet. Dermatol., 19(4): 209-214.

Capriles-Hulett MA, Caballero-Fonseca F (2008). Additional information
on the pancake syndrome. J. Ann. Allergy Asthma Immunol., 101: 2-
221.

Castillo S, Sanchez-Borges M, Capriles A, Suarez-Chacon R, Caballero
F, Fernandez-Caldas E (1995). Systemic anaphylaxis after ingestion
of mite-contaminated flour. J. Allergy. Clin. Immunol., 95:304.

Cuthbert OD, Jeffrey I1G (1993). Barn Allergy: An allergic respiratory
disease of farmers. J. Sem. Respir. Med., 14: 73-82

Danielsen C, Hansen LS, Herling C (2004). The influence of
temperature and relative humidity on the development of
Lepidoglyphus destructor (Acari: Glycyphagidae) and its production
of allergens :a laboratory experiment. Exp. Appl. Acarol., 32(3): 151-
170.

Dutau G (2002). Les acariens, de nouveaux allergenes alimentaires
masqués. J. Allergol. Immunol. Clin., 42 : 171-177 .

Edrees NO, Saleh SM (2008). Population dynamics of house dust mites
in Jeddah Governerate. Egypt. J. Exp. Biol., 4: 139-146.

El-Desouky TM (1991).Studies on certain stored product pests in
Menoufia Governerate (Egypt). M. Sci. Thesis. Faculty of Agriculture,
Menoufia Univ. Shebin EI-Kom, Egypt.

El-Sanady MA (2005).Studies on some stored product mites and their
predators. Ph.D. Thesis, Faculty of Science (Girls) Al-Azhar Univ.
Egypt, p. 193.

El-Sayed FMA, Ghallab MMA (2007). Survey on mites associated with
major insect pests infesting stored grains in Middle Delta. J. Egypt.
Soc. Acarol., 1: 29-38.

Fawzy MMH (1996). Biological studies on house dust mites in Egypt.
Ph.D. Thesis, Fac. Agric. Cairo Univ. Egypt, p. 237.

Franzolin MR, Gambale W, Cuero RG, Correa B (1999). Interaction
putrescientiae Schrank) on maize grains effects on fungal growth and
aflatoxin production. J. Stored Prod. Res., 35: 215-224.

Guerra Bernd LA, Arruda LK, Antunes HBB (2001). Oral anaphylaxis to
mites. J. Allergy., 56: 88-89.

Habibpour B, Kamali K, Meidani J, Adler C, Navarro S, Scholler M,
Stengard-Hansen L (2002). Insects and mites associated with stored
products and their Arthropoda parasites and predators in Khuzestan
province (Iran). Proc. of the IOBC-WPRS working group “Integrated
protection in stored products”, Lisbon, Portugal. Bulletin-OILB-
SROP., 25(3): 89-91.

Hafez SM (1977). Studies on predacious and parasitic mites of stored
food. Ph.D. Thesis. Faculty of Agriculture Ain Shams University.

Harju A, Husman T, Merikoski R, Pennanen S (2006). Exposure of
workers to mites in Finnish groceries. J. Ann. Agric. Environ. Med.,
13: 341-344.

Hubert J, Stejskal V , Kubatova A , Munzbergova Z, Vanova M,
Zdarkova E (2003). Mites as selective fungal carriers in stored grain
habitats. J. Exp. Appl. Acarol., 29(1-2): 69-87.

Hubert J, Munzbergova Z, Kucerova Z, Stejskal V (2006). Comparison
of communities of stored product mites in grain mass and grain
residues in the Czech Republic . J. Exp. Appl. Acarol., 39(2): 149-
158.

Hubert J, Stejskal V, Munzbergova Z, Kubatova A, Vaoova M, iarkova E
(2004). Mites and fungi in heavily infestedstores in the Czech
Republic. J. Econ. Entomol., 97: 2144-2153.

Hughes AM (1976). The mites of stored food and houses. Min. Agric.
Fish Food (London) H.M.S.O., pp. 1-2.

Kandil MM (1974). Effect of food on the biology of Family Cheyletidae.
M.SC. Thesis. Faculty of Agriculture Cairo University.

Korunic Z (2001). Allergenic components of stored agro products. Arh.

Al-Nasser 83

Hig. Toksikol., 52(1): 43-48.

Krantz GW (1978). A manual of Acarology. Oregon State Univ. Book
Stores Ltd. Corvallis, Oregon.

Lopez JE (2005).Parasite prevalence and the size of host population:
an experimental test. J. Parasitol., 91(1): 32-37.

Lukas J, Stejskal V, Jarosik V, Hubert J, Zdarkova E (2007). Differential
natural performance of four Cheyletus predatory mite species in
Czech grain stores. J. Stored. Prod. Res., 43: 97-102.

Mahgoob AEA, Badawy Al, Badoor IM (2006). Survey of mites
associated with grain residues and mixed flour in warehouses and
mills in great Cairo . Arab- Universities. J. Agric. Sci., 14(1): 509-529.

Matsumoto T, Gotto Y, Miike T (2001). Anaphylaxis to mite-
contaminated flour. J. Allergy, 56: 247-265.

Matsumoto T, Satoh A (2004). The occurrence of mite-containing wheat
flour. J. Ped. Allergy Immunol., 15(5): 469-471

Musken H, Franz JT, Wahl R, Paap A, Cromwell O, Masuch G,
Bergmann KC (2003). Sensitization to different mite species in
German farmers in vitro analyses. J. Investig. Allergol. Clin.
Immunol., 13(1): 26-35.

Olsson S, Van Hage- Hamsten M (2000). Allergens from house dust
and storage mites: similarities and differences, with emphasis on the
storage mite lepidoglyphus destructor. J. Clin. Exp. Allergy, 30: 912-
919.

Palyvos NE, Emmanouel NG, Saitanis CJ (2008). Mites associated with
stored products in Greece. J. Exp. Appl. Acarol., 44(3): 213-226.

Putatunda BN (2005). Mites (Acarina) associated with stored food
products in Himachal Pradesh, India: a taxonomic study. J. Entomol.
Res., 29(1): 79-82.

Saleh SM (1980). Studies on some mite species Ph.D. Sci. Thesis.
Faculty of Agriculture. Alexandria University, Egypt.

Saleh SM, Al-Nasser AS (2007). Histopathological effects of the flour
mites, Acarus siro on the small intestine of Wister rats. Egyptian J.
Exp. Biol. Zool., 3: 179-184.

Saleh SM, El-Helaly MS, El Gayar FH (1985). Survey on stored product
mites of Alexandria (Egypt). J. Acarologia., 26 (1): 87-93 .

Sanchez-Borge M, Capriles-Hulett A, Fernandez-Caldas E, Suarez-
Chacon R, Caballero F, Castillo S, Sotillo E (1997). Mite-
contaminated foods as a cause of anaphylaxis. [25]Sanchez-Borges.
J. Allergy. Clin. Immunol., 99(6): 738-743

Sanchez-Borges M, Capriles- Hulett A, Suarez-Chacon R, Fernandez-
Caldas E (2001). Oral anaphylaxis from mite ingestion. J. Allergy.
Clin. Immunol. Int., 13: 33-35.

Sanchez-Borges M, Suarez-Chacon RI, Capriles-Hulett A, Caballero-
Fonseca F, Iraola V, Fernandez-Caldas E (2009). Pancake
Syndrome (Oral Mite Anaphylaxis). J. World. Allergy Organ., 2(5): 91-
96.

Sanchez-Borges M, Suéarez-Chacon RI, Capriles-Hulett A, Caballero-
Fonseca F (2008).additional information on the pancake syndrome. J.
Ann. Allergy Asthma Immunol., 101: 2-221.

Scala G (1995). House dust mite ingestion can induce allergic intestinal
syndrome. J. Allergy, 50: 517-519.

Stejskal V, Hubert J (2008). Risk of occupational allergy to stored grain
arthropods and false pest-risk perception in Gzech grain stores. Ann.
Agric. Environ. Med. J., 15(1): 29-35.

Thind BB, Ford HL (2006). Laboratory studies on the use of two new
arenas to evaluate the impact of the predatory mites Blattisocius
tarsalis and Cheyletus eruditus on residual populations of the stored
product mite Acarus siro. J. Exp. Appl. Acarol., 38(2/3): 167-180.

Wafa AK, El Kifl MA, Hegazy AH (1996). Survey of stored grain and
seed mites. Bull. Soc. Entomol. Egypt, 50: 225-232.

Walusiak J, Krawczyk - Adamus P, Hanke W , Wittczak T, Palczynski
C (2004). Small non-specialized farming as a protective factor
against immediate — type occupational respiratory allergy. J. Allergy.,
59(12): 1294-1300.

Wang DY, Goh DYT, Ho AKL, Chew FT, Yeoh KH, Lee BW (2003). The
upper and lower airway responses to nasal challenge with house-
dust mite Blomia tropicalis. J. Allergy, 58(1): 78-82.

Wen D, Shyur SH, Ho C (2005). Systemic anaphylaxis after the
ingestion of pancake contaminated with the storage mite Blomia
freemani. J. Ann. Allergy, Asthma Immunol., 95(6): 612-614 .

Yan TS, Tham E, Tzien YC, Cheng YF, Jial C, Nge C, Yan CK , Wah
LB (2008). Anaphylaxis following the ingestion of flour contaminated



84 J. Entomol. Nematol.

by house dust mites- a report of two cases from Singapore. Asian
Pac. J. Allergy Immunol., 26: 165-170.

Yi FC,Chen JY, Chua KY, Lee BW (2009). Dust mite infestation of flour
samples. J. Allergy, 64(12): 1788-1789.

Zaher MA (1986). Predacious mites and non-phytophagous mites in
Egypt (Nile valley and Delta) PI. programme. USA project, p. 557.

Zdarkova E, Reska M (1976). Weight losses of ground nuts Arachis
hypogaea L. from infestation by the mites Acarus siro L. and
Tyrophagus putrescentiae (Schrank). J. Stored Prod. Res., 12: 101-
104.

Zheltikova TM, Gervazieva VB, Zhirova SN, Mokronosova MA,
Sveranovskaia VV (1997). Storage mites as the source of household
allergens . J. Zh. Mikrobiol. Epidemiol. Immunobiol., 6: 73-76.



